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TELEPHONY AND ITSAPPLICATION TO WIRELESS

A SIMPLE EXPLANATION

By J. F. Herp, A.M.1.Radio E.,
Honouriman and Silver Medallist, C. &5 G. of Lon. Inst.

T the moment when Wireless Tele-
phony is perhaps the most
fascinating branch of the radio
science, a short and simple
explanation of the principles of

telephony generally, and their application
to wireless in particular, may be acceptable
tomany readers of The Wireless World.

First, it is advisable briefly to consider
the general principles of Sound.

Sound is due to mechanical vibration, and
a “:ounding " body is simply one which is
vibrating at some rate lying between certain
limits. The wvibrations of this bu-d}r cause
corresponding  vibrations in  the air im-
mediately surrounding it, which air, in turn,
affects the air particles more remote from
the original body. The vibration is thus
handed on from particle to particle of air in
the form of a * longitudinal wave,” as it is
called, which finally reaches the air adjacent
ro the ear, This air sets into vibration the
tympanum or ear drum, whose vibration 1s
finally imparted to the brain, the main seat
of the senses, when it is appreciated as the
sensation which we call sound.

All  sounds have three distinctive
characteristics :—
(@) Pitch,
(#) Amplitude.
(¢) Timbre,

Pitch s simply the distinction between a
high and a low note. It is governed by the

frequency of the * mundlng body, or the
number of vibrations it executes per second.
The human ear responds to vibrations
occurring between the rates of about 30 per
second, as the lower limit, and an upper limit
variously estimated at from 20,000 to 40,000.
For most ears, however, the upper limit 1s
more probably of the order of 10,000 to
15,000 per second, and, as a matter of fact,
actual distinction of pitch ceases generally at
about 4,000 per second—all vibrations beyond
which rate have merely the effect of an in-
determinate shrill noise,

itude is simply the loudness of the
sound, or the violence of the air wave reaching
the ear. This will, of course, depend upon
the violence of the original vibration and the
distance the ear is from it.

Timbre or guality is rather difficult to
define, but can best be described as thar
subtle characteristic which enables one to
distinguish between sounds of the same
pitch and amplitude emitted, say, by two
different musical instruments or two different
voICes.

This depends upon the * harmonics™ or
“overtones,” which accompany the main
vibration.

It is well known that practically every
vibration (mechanical or l:lectrlcal}, Is ac-
companied by feebler * harmonic™ effects,
occurring at definite multiples of the funda-
mental frequency. As an example, a musical
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instrument string vibrates as a whole, causing
the main ** pitch,” and also vibrates in sections,
causing the main vibration to be accompanied
by harmonic vibrations at exact multiples of
the main frequency.

If we represent a simple vibration by a
*gine curve,” the effect of harmonics is to
modify the shape of the curve, the degree of
modification depending upon the frequency
and amplitude of the harmonics present, and
also upon their phase with respect to the main
curve, starting at some arbitrary point.
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Fig. 1.
Modification of Warve-form due to Harmonics.

Full consideration of the effect of harmonics
is beyond the scope of a short paper, but a
simple example can be seen in Fig. 1, where
(a) shows a simple sine curve of frequency
my, (&) how that curve is modified by the
pressure of a moderate * first harmonic,”
of frequency 2m; and (¢) the considerable
modification due to astrong ** first harmonic.”

The variations possible with other har-
monics are, of course, endless, but from this
simple case it can readily be imagined how the
presence of harmonics will alter the form
of the fundamental sound wave.

Von Helmholtz has stated very fully the
characteristic qualities that are imparted to
a sound by the presence of various harmonics,
and without considering these in demil, it
will suffice to say that the harmonics present
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with human speech are very numerous,
and cause the sound waves of speech to be of
an extremely complex nature.

Any system which aims at reproducing
the human voice (such as the telephone),
must necessarily reproduce these harmonics,
and in their correct degree, or the reproduction
1s defective and speech indistnct.

For purposes of illustration in this article,
however, speech vibrations will be represented
by simple sine curves, it being borne in mind
that they are actually of the more complex
form already indicated.

Any system of telephony must consist
essentially of an arrangement whereby the
air waves due to speech act upon a suitable
diaphragm and cause it to vibrate. These
vibrations produce electrical variations which
are communicated, by wire or wireless, to
the distant receiver and cause its diaphragm
correspondingly to vibrate, thereby reproduc-
ing the sound which originally vibrated the
first diaphragm.

(The telephml: receiver being already a
familiar piece of radio apparatus, a knowledge
of its principles and operation is assumed.)

This was first practically accomplished
by Alexander Graham Bell, using the circuit
of Fig. 2. Speaking into the instrument,
say at A, causes its diaphragm to vibrate in
accordance with the sound. This varies
the distance between the diaphragm and pole
pieces, and therefore also varies the Hux

& LML a
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Fig. 2.

Original tele phone circuil, using double-pole Graham
Bell instrument for transmiamion and receplion,

through the pole pieces and through the
coils wound over them. This Aux variation
causes the induction of e.m.f%s., which, in
turn, cause currents to traverse the lines
and disant receiver. The pull on the
diaphragm at B is thereby varied, that is, the
diaphragm at B vibrates similarly to that at
A, and speech is reproduced.
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TELEPHONY  AND ITS APPLICATION TO WIRELESS

It will be observed that here the same type
of instrument is functioning at A asa generator
or dynamo, and at B as a motor.

The e.m.f’s generated by this means are
very small, and the range of the system was
therefore limited. This caused experimenters
to look for a more efficient transmitter,
later forthcoming in the microphone, due
originally to Prof. David Hughes, also famous
tor his type printing telegraph apparatus.

In its present form the microphone consists
essentially of two carbon plates, the space
between them containing loosely packed
carbon granules. One of the carbons is
frequently the actual vibrating diaphragm,

as in the Ericsson type of microphone,
llustrated in Fig. 3.

Fig. 3.

Fig. 3. General construction of * earbon granule ™
micro phone (Ericsson type.) A Carbon diaphragm, B

Carbon block, C Wool ring, D Carbon ritalea,
E Connections (wsually completed through the case.)
Fig. 4. Construction of * Solid Back " microphone. A

Back bmucnﬂ;‘liﬂﬁwnjbnm eell, C Carbon,
D G granwies, F Secondary mice diaphrogm,
F Main diaphragm, G Rubber ring.

The carbon granules are normally in loose
contact with each other, and with the main
carbons. Speaking into the diaphragm causes
it to vibrate, and therefore to vary the pressure
on the granules. As a result, the electrical
resistance of the arrangement varies, and any
current normally traversing it will be cor-
respondingly varied.

Fig. 4 illustrates another type of micro-
phone now in very extensive use. It consists
of a small brass cell, with a carbon piece
fixed to its back. The cover of the cell
contains a small mica diaphragm, to which the
other carbon, mounted on a small brass
piece is fixed. The interior of the cell is
lined with paper. A large mica diaphragm
is screwed to the brass piece on which the
vibrating carbon is mounted. The vibrations
of this main diaphragm are thus communicated
to the secondary mica diaphragm and carbon,
thus varying, as before, the pressure on the
carbon granules lying loosely between the
carbon plates.

This type of microphone is usually called
the “solid back,” from its first mode of
assembly, but it is now frequently assembled
in a light aluminium case to form what is
known as a “capsule” or *“‘inset,” to be
placed within the heavier mouthpiece case.
These capsules are readily interchangeable
in event of a microphone failure, which is a
great convenience in maintenance.

LML

f“
=8
e L
Fig. &.

Simple one-way speaking circuil wsing microphone
M and battery B connected to line.

The application of the microphone to a
simple telephone circuit is shown in Fig. 5,
and its operation explained by Fig. 6.

When no speech is occurring, the micro-
phone granules are in a normal state of
pressure, as shown in Fig. 6 (a). The whole
circuit has a normal resistance as in Fig. 6 (4).
Through the circuit there is, therefore, a
normal steady current, as in Fig. 6 (¢}, which,
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along with the permanent magnet, causes

a’ steady pull on the receiver diaphragm.
All these steady values are shown by dotted
horizontal lines.

Speaking into the diaphragm causes it to
vibrate, producing variation of pressure on the
granules as shown by the curve of Fig. 6 (a.)
This varies the resistance of the circuit as
in the curve of Fig. 6 (8), and gives rise to
the current variations shown in Fig. 6 (¢).
The pull on the diaphragm is thus varied
as in Fig. 6 (&), causing it to vibrate in
accordance with speech.

In the arrangement shown the microphone
resistance is only a part—and frequently
only a small part—of the total circunt resistance.
Variation of microphone resistance, therefore,
can only cause a comparatively small per-
centage variation of the total circuit resistance,
and consequently only a small variation of
current.

This is remedied in modern practice by
joining the microphone in series with the
low resistance primary of an open-cored
transformer or induction coil (as it is usually
called by telephone engineers), thus causing
the normal microphone resistance to form
almost the whole of the resistance of the circuit
in which it is joined.

Variation of microphone resistance will
thus cause large percentage changes of the

THE WIRELESS WORLD

total circuit resistance, with correspondingly
enhanced fluctuations of current.

The type of induction coil mostly used in
ordinary line telephones, consists of a core of
iron wires wound with a primary of about
| ohm resistance. The secondary is usually
of about 25 to 35 ohms.

An open magnetic circuit is essential,
as the primary current is unidirectional.

WOUCTIoN Com,
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Fig. 7.

One-way speaking circuwil using microphone M, and

open-core transformer or induction coil.
Such a coil is very different from the induction
coil, or Ruhmkorff coil of spark wireless
practice, and does not give anything like the
voltage step up that the wireless reader
might be inclined to associate with its name.
Its prime function, indeed, is not so much
that of voltage step up, but to ensure that the
microphone is in a circuit of low and ot
Constant resistance.
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TELEPHONY AND ITS APPLICATION TO WIRELESS

The arrangement of a circuit for gne way
speaking, using an induction coil, i1s shown in
Fig. 7, and its operation in Fig. B.

In this case there is no steady current in
the line circuit, but the receiver diaphragm
55 in a normal state of steady strain due to the
pull exercised by the permanent magnet.

TN T

LII
Fig. 0.

Practical telephone circuil for two-way & peaking.

Speaking into the m:ic:rnphnne causes wide
variation of the primary circuit resistance,
and therefore large fluctuation of primary
current, as in Fig. B (§) and (¢). These
current fluctuations cause the induction, in
the secondary, of e.m.f.%., which give rise to
currents, as in Fig. 8 (d), which vibrate the
receiver diaphragm, as in Fig. 8 (e).

Fig. 9 illustrates a practical working
telephone circuit for two-way speaking, the
arrangement shown being typical of the
conditions actually existing between two
subscribers when connected at the exchange.
The speaker’s wvoice is reproduced in Aus
swn receiver as well as the distant one, and
it is the hearing of this speech that gives the
carcuit the * live™ sensation, of which one
i5 readily conscious when connection is
established at the exchange. The calling
and c]car;,ng arrangements of ordinary ex-
change circuits are not shown, as such are
hardly relevant to this paper.

In more modern exchange practice, batteries
are not provided at each subscriber's end, the
requisite power being obtained from a
common or central battery of accumulators
at the exchange. Consideration of these

arrangements, likewise, are not relevant to
this paper.

Before leaving the subject of line telephony,
however, it is advisable briefly to consider
its disadvantages and limitations.

The main factors militating against the
clear telephonic reproduction of speech are :—

(a) Attenuation.
(&) Distortion.

The former is simply the diminution of the
varying currents finally available at the
receiver, resultng in the weakening of speech,
although articulation is perhaps quite clear.
Attenuation is due to ohmic resistance and
leakage (particularly the latter), and can now
be minimised in well-designed circuits of
good insulation.

Distortion is much more serious, and is
due chiefly to the capacity of the wires, which
(being effectively in shunt to their resistances),
virtually allows- the higher frequency
harmonics to leak, as it were, so that they
are not received at the distant end. (It should
be remembered that the reactance of a

, decreases with  1n-

: 1
condenser, being T
crease of frequency, and may be quite small
for the higher frequency harmonics).

As a result, speech, although perhaps of
loud volume, is lacking in clearness.

This difficulty is rather inherent to line
circuits. It is now greatly minimised by the
insertion of “ loading ™ inductances, between

. the wires, to neutralise the capacity, but a

perfectly distortionless line circuit is not yet
achieved.

The potential advantages of radio telephony
can readily be imagined when it is recalled
that as a transmission medium the mther is
distortionless.

The application uf telephony to wireless
will be considered in a further insmlment
of this artcle.

(To be comtinued.)
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A SIMPLE VARIOMETER

By H. C.

OR  amateur use the variometer has

the advantage that it is cheap compared
with a wariable condenser, which it may
replace. A number of different designs have
appeared in The W ireless World, most of which
require carefully made former to wind them
on and are then subject to the disadvantage of
the wood or cardboard shrinking and the wire
becoming loose. The type here described 1s
of the pancake variety, and when the winding
has been impregnated with wax 15 rigid
enough for most purposes, or the mounting
may be slightly altered and the winding
placed behind a panel with only the knob
projecting through. It has the advantage

of extremely free movement owing to its
small weight and absence of shiding contacts.

Most amateurs have probably now got
formers for winding pancakes or, in any case,
these are easily made and have been described
in these columns. The variometer in question
was wound on a former of 125 in. diameter,
with 15 pins of % in. diameter, using No. 36
$.W.G. double cotton covered wire.

It was first wound to a diameter of 4} in.,
this being 190 turns, taking 163 ft. of wire,

Two turns of string were then wound on
and after leaving sufficient wire for con-
nections the winding was continued to a
diameter of 6 in.,, 260 turns, 244 ft. The
winding was then impregnated with paraffin

CooPEr.

wax in the usual way and the pins and string
removed.

The two coils were then mounted as
shown in Figs. | (a)and (b), side and end eleva-
tions respectively.

The spindle at one end presents no difficulty
and a 4" brass rod is used, with a bush of
any suitable material in the outer coil. The
rod has an ebonite knob and pointer, if desired,
on its end, and the other end is filed square
and then sealed into the small coil with wax.
Owing to the fact that pancakes must have
an uneven number of pins there will not be
a hole opposite for the spindle.

A thin brass plate is therefore cut out,
Fig. 1 (c),and a small pin“screwed or soldered
into the centre of it. The plate i1s then bent
where shown and clamped to the smaller
coil by a screw and nut, the former passing
through the coil after the wires have been
displaced to allow of this.

The central pin fits into a hole in another
brass plate, which is screwed to the wood
blocks holding the large coil.

A small washer is placed here to hold the
small coil at a suitable ht:ght and to let i
turn freely.

The four wires are best brought to terminals
mounted in ebonite bushes on the base.

The instrument can now be used either
alone as a variometer or with the addition
of variable condensers as a coupler or tuner
and reaction coil.

Its most useful application 15 with a
resistance capacity-coupled amplifier which, if
properlyarranged, does not need a reaction coil.

means of a series of fixed condensers
and pancake inductances a continuously
variable wavelength range is now obtained.

If it 15 desired to get a larger amount of
wire on the variometer it is only necessary to
wind more pancakes and mount them side
by side in the same way as the single one has
been described.
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WIRELESS APPARATUS X-RAYED

HE accompanying photograph of a

Marconi Type 16 Crystal Receiver set
taken by means of X-ray apparatus may be
of interest to readers. The photograph was
taken by Mr. Lees-Milne, of Nantwich,
who was good enough to send it in for
publication.

Those familiar with this receiver will see
that it has been photographed from the back
and shows the A."T".C. (top right-hand corner),
Billi-condenser (to left), Reactance Coil
(bottom left-hand corner) ; other parts easily
recognised are the potentiometers and the
micrometer gap.

In June last Mr. G. G. Blake, AAM.L.E.E.,
read a paper before the Wireless Society of
[.ondon on a * Simple Wireless Telephone
Set,” when X-ray photographs which he had
taken of the set he described were used to
illustrate the lecture.®

Much waste of time and labour might
often be saved in the locaton of faults,
especially in complicated sets, if it were
possible to X-ray the apparatus before opening
it up to locate the offending part.

* Bew The Wireless World, July 24th, 1820, pp.
316-322.
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THE GREATEST PROBLEM IN RADIO"
By Major J. Erskive-Murray, D.5c, F.R.5.E.

HAVE to give you something in the

nature of a Presidential address. [ fear
that for some of you it may, perhaps, prove
an exercise In mental gymnastics, but, at
the same time, it is a subject so intimately
connected with the welfare of wireless tele-
graphy, and, indeed, of communications
throughout thc whﬂle world, that you will,
perhaps, put up with me if some of it 1s rather
technical. There are, however, no mathe-
matics. That is one good thing 1 have
given this address the title of ** The Greatest
Problem in Radio,” and with very few
<xceptions those of you who are accustomed
to listen in will be able to guess what
that 1s. The problem is to prevent un-
wanted signals from rendering the wanted
signals unreadable.  You all know that
problem. It has been with us since the
beginning and it is still here, perhaps worse
than ever. In the early days, when there
were only two or three stations on the whole
globe, I remember realising this. We were
u-nng plain aerial sets at Poole, one of the
first two stations ever erected. I remember
realising that the enormous advantage
possessed by radio telegraphy over line trans-
mission, in that any station in any part of the
globe within range of it could receive its
signals, was, also, a terrible limitation if we
wished to have two or three lines of communi-
cation across that same part of the globe.
S0 | actually started experiments on the first
partial solution of this problem. We never
got very far with them for other reasons,
but they were started. | am rather proud of
the fact that in 1899, when there were still only
two or at most five wireless stations in the
world, I had already formulated the problem
in the words :—" The dificulty in wirtlt:is
15 Not to receive a signal, but to keep one out.’

You can practically :.!ways make arrange-
ments to recerve a signal, but to keep one out,
if it is anywhere near your wavelength, is

* A Presidential address delivered before the
Wiraless Society of London, on Tussday, March

Ist, 1021,

the difficulty, especially if the power is greater
than you are working on.

There are three partial solutions :—

(1) The Directional Solution, r.e., the
limitation of the angle in which the
radiation is sent out, or from which it
is received.

(2) The Selective Sﬂlut[nn, i.e., the re-
jection at the receiver, of all unwarited
signals.

(3) The Organisational Solution, r.e., the
agreement  between  all  radio-
telegraphists  to  use only such

wavelengths, types of waves, and
radiated powers as conform to some
scheme devised so as to allow of the
freest possible use of wireless within
any given area, through the minimisa-
tion of chances of interference.

(1) Tue DirecrioNar ParTiaL
SOLUTION,

The first is the Directional Solution; that
Is to say, the limitation of the angle of the
earth’s surface from which you receive, or
to which you transmit. Supposing a station
T, (Fig. 1) is transmitting to a station R,
and another station T, is transmitting to
another Ry, in that case if you can limit
the angle for each of the transmitting stations
to something like that shown by the shaded
portions in Fig. 1, signals can be heard within
that area but not outside it. “Thus, you see
that, whatever the wavelengths be, the two
pairs of stations can work without any great

Fig. 1—IHrective Transmisrion and Recoplion.
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trouble ; or, similarly, if R, be the receiving
station, if you can limit your reception to an
angle like that indica ed by XY, nothing
will be received from the station T, and if
R; is the second receiving station it will
receive nothing from the station T,. So

Fig. 2—Two spaced Aerials with Polar Curve
of Rarfwstion,

you will have two independent lines of
COMMunICcation, Directional transmission
and reception then, as we call it, is really
simply a question of limiting the angle over
which you transmit or receive.

For directional transmission we must
have aerial systems which give more radiation

Fig. 3—Triangular Aerial with Polar Curves,

along one line than in any other. Thus we
have, first of all, two vertical acrials with a
spark gap between them, as in Fig. 2, which
also indicates the shape of the polar curve of
radiation from such an aerial system, in
which the radial lines are proportional to the
amount of energy which is being radiated in
that direction. There were also the aerials
of Artom, open at the top and forming a
triangle, as indicated in Fig. 3. Ferdinand
Braun used three aerials, and there are various
other types ; for instance, Marconi used an
aerial something like that shown in Fig. 4,

THE WIRELESS WORLD
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Fig, d—=Marconis Beni Aerial,

a long horizontal aerial with a short upright.
That gives a curve not exactly like Fig. 2,
but rather unsymmetrical. It is practically
an incomplete coil, the horizontal part
forming a capacity, as shown by the dotred
lines in Fig. 4. Now these are mainly useful
for transmission. The ordinary receptional
acrial for reducing the received angle is

4|

FALLE
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— D

Fig. i— Frame Aerial with Polar Curve.

a single coil, and that again receives from
this figure of 8 diagram, Fig. 5. That is to
say, you will receive strongly from two
directions, A and B, and very weakly, or
not at all, from C and D. By turning it about
you can keep out unwanted stations.

There is also a closed aerial with tuned
uprights (Alexanderson), and two triangular
aerials with one vertical aerial (Bellini-Tosi)
Fig. 6. All these types give a directional
effect to the radiation ; that is to say send
out more power in some directions than in
others. In general, the energy diagram
showing the strength of radiation in different
directions is either a figure of 8 or a heart
shape, as shown at the right of Fig. 6; but
many curious and involved forms are possible
if the phases of the currents in the various
branches of the aerial are varied.

10
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THE GREATEST PROBLEM IN RADIO

The form in which you have the coil
with the vertical aerial tuned to it gives you
the directional diagram of Fig. 6. The trouble
about this form is that it is very difficul

|’f_.l
P

Fig. B—Combined Loop and Vertical Aerial
with Polar Curves of Radialwon.

to get the two currents in the right phase,
and if you do not, you get a little pip A on
the diagram. If you have various combina-
tions of aerials for direction transmission,
and arranged the phases, you get a variety
of curves. For i instance, as shown In F:g 7,
with 2 number of maxima with minima in

between.

Fig. 7.

Now we come to what are called ground
aerials. Of course, people have used them
since the beginning of time, In 1898
we stuck one down ; we did not transmit
with it, but used a coherer for rﬂ:eptiun
We got quite good signals, but Mr. Rogers, in
America, has recently been working on the
subject, and has, no doubt, got very pood
results, but I do not think the theory has been

lained. The explanation, to my mind, is
exceedingly simple. When you put up an
ordinary vertical aerial you put it up vertically
because the lines of electric force which you
wish to receive are vertical, or nearly so.

11

If A B, Fig. 8, is the surface of the earth, the
lines of electric force are somewhart as shown
at F, in the air. In the earth the lines of force
F, are practically horizontal ; therefore, the
right way to arrange your aerial in the earth
is horizontal, because the lines of electric
force are also horizontal. [ think that is a
new explanation, but if it 15 not I have not
seen it so far, and it is very simple. | do not
think there is anything wrong with it.

(2) Tue SeLecrive ParTiaL SoruTrow.

The second is called the Selective Solution,
which most people look upon as the solution,
but it is not the final one, although it is a
great help, as is the Directional Solution.

. ¥, F,
A 1 i . : T T
o I ey eeuetass D,

Fig. B—Lines of Force in the Air and Earth,

The Selective Solution is the rejection of
unwanted signals at the receiver and depends
almost wholly upon resonance. Now reson-
ance is a wonderful thing. If occurs in daily
life. Many of you have not noticed it, but
the next time you dance, or sit in a church,
and hear the organ play, you can easily find
the effects of resonance. It is a very simple
thing. It is just the application of properly
timed forces to the moving objects which
have natural rates of vibration,

[An experiment was then shown wish
two pairs of weights hung at opposite ends
of a stretched horizontal cord in order to
demenstrate the effects of resonance between
the springs having smilar periods of
wibration. |
We have high-frequency and low-

frequency tuning, and one or two other
peculiar things. One is called the rejector, a
secret patent of the Navy's which was pub-
lished about two months ago, and which
embodies a very interesting principle. 1 think
I need hardly go into that. Those of you who
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are particularly interested can buy the patent
at the Patent Office. It is a bit difficult, but
it is a circuit which rejects one wave and
allows all others to go through.

Now we ought to classify waves by the
amount of interference they cause, or the
amount by which they render the other
signals unreadable.  Those of you who
have listened and are reasonably expert
+ operators, can read the signal that you wish
o read, even if there are half-a-dozen other
people talking all the time. 5o long as their
notes are a little different, you can hear the
one you want to hear. The reason for that is
this : It is pretty well shown i in the dlagram,
Fig. 9. At the top there i1s a * spark ™ wave
with the damping of about 0:1. The whole
diagram represents a one-thousandth part of a
second, and the frequency of all these waves
is 200,000 per second. 1 wish I had drawn
the amplitude of that spark oscillation a
little bit bigger. The spark note is a thousand
per second. “There i1s one wave on the left

eI

L11]
_"|.||r. LL" _""' i |

THE WIRELESS WORLD

e .-._-I.—.-.._ i 1._.“_,'.;;

ARTE TiRke [

fa ke r |.I'r|-'rr|!ll e
".|I|IJ!I 'EF]

12

Presieleridinl

-.lr PR

led prery the Avldreas,

CLEFR JAE T ||'-__I"|"| rerd fy pes

af

of the diagram and another two yards beyond
the right-hand end of the diagram. The next
curve down is the CW, wave on the same
frequency (i.e, 3,000 metres wavelength).
The next curve represents interrupted C.'W.
It dies off before the end, and if 1t 1s radiated
vou will hear the note just as you would with
the spark, but it is a different type of note,
The next one would give you Z,U{}U beats
per second when rectified, which is a high
note. The lowest line nf all is the wave
which would transmit the sound A H. It
has three beats of decreasing amplitude,
and in each of those beats there are something
like 66 waves.

Now, if you have spark waves, there is
a long time between the occurrence of one
spark and the occurrence of the next, as at
A Fig. 10, so that any number of different
spark waves, B, can come in between without
being obliterated or mixed up at all.

But if you take the C.W. case you have
quite a different matter, as indicated in Fig. 11,

UNIVERSITY OF MICHIGAN
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The continuous wave signal C continues all
the time, so that if somebody else comes in,
as at D, the two waves will get mixed
up.

Not only that, you get what is called a
“ wipe out " effect, which is a most trouble-

A
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Fig. 10—Simultaneows Reception of Two Sparl
Signals with Different Nolea,

some thing. It is due.partly to the fact that
we use valves for reception, and that the
_ proper working of the valve depends on the
voltage on its grid. [If a strong signal—I
do not say a loud one—comes along, it may
make the grid of your valve so negative
that the signal you wish to receive s
inaudible.

It seems impossible at present to get over
this difficulty, and with radiotelephony the
case is worse, as the wipe out is continuous
if it occurs ar all.

[An experiment was then shown with
twe spring-suspended weights coupled to
appropriate indicaters to illustrate the ferma-

ANV

Fig. 11—8Simultancous Reception of Two
W, Signals.

tion of beats when the frequencies of vibration
of the two weights and springs were nearly

equal. ]

You are all very interested in wireless
telephony, and so am I. [ remember prophesy-
ing just before the war that within ten years
we should have wireless telephony across the
Atlantic. ‘This has since been accomplished.

It is not safe to make prophesies usually, but
that worked out all right. The rest of the
prophesy was that in so many years we should
be able to call up from an ordinary telephone
exchange any place such as New York or
Bombay, and so on. This has not yet actually
come into operation, but there 15 no reason
why it should not, except that the wireless
telephone causes more interference than
ordinary signalling, the reason being that the
modulation of the high-frequency waves by
the super-position of the speech waves intro-
duces a variation of amplitude which is
equivalent to damping.

Referring again to the lowest curve in the

‘chart shown in Fig. 9, the frequency of the

oscillations 1s 200,000 per second. These
oscillations are modulated by the sound A H,
having a frequency of about 2, 000 per sm:-nd
During the first-beat there are only about 33
waves from the maximum point to the
minimum, and also from the start to the
maximum. Do you realise that that means a
damping not good enough for a second-rate
spark station { You cannot get away from it
The better your modulation, and the more
efficient your wireless telephone is, the worse
the interference. Of course, the chart shows
you complete control, and no wireless tele-
phone at present gives that, since only about
20 per cent. of the energy is modulated.
The more efficient your modulation of the
energy, the worse effects you will get as
regards damping.

For instance, if a frequency of 2,000 per
second is superimposed on a frequency of
100,000 the length between minima is only
50 c}rclﬁ, dunng which time the wave grows
from minimum to maximum 1mp|ttudf and
back again to the minimum. This is equivalent
to a decrement of 0-2 ; that is to say, the
decrement is as great and the interference as
bad as if the station were radiating highly
damped spark waves. On longer waves the
case is worse, Take, for instance, a frequency
of 15,000 cycles (which is a 20,000 metre
wave) and again superimpose a spark wave of
2,000 cycles, As each beat now only contains
7:5 high-frequency waves, the damping is

13
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extremely bad—worse, in fact, than plain
aerial transmission—and, in addition, the
persistency of the high-frequency waves
would give much distortion of speech.
Telephony should, therefore, obviously be
restricted to short-wave working—and even
on short waves it cannot be very much better
than spark. In the cases given it has been
presumed that the power goes from zero
to a maximum for each acoustic wave, This is
not usually the case, hence the figures given
represent somewhat extreme values of the
decrement.

Interrupted continuou: waves like tele-
phony involve; a decrement which is greater
the higher the note produced. High-speed
telegraphy produces a result of the same nature
even when on C.W., both, of course, being
very much worse as reg:lrds mtcrference on
long waves than on short.

In addition to these causes of interference,
which we look upon as unavoidable, there are
harmonics and subsidiary waves produced in
many transmitters. | hese, however, are all
avoidable and can be reduced by a proper
design of apparatus. Among instrumental
methods for the reduction of interference
must be mentioned limiting valves and
rejectors. [ here is one point in this con-
nection that 1 want to mention. Supposing

W oo, |

R TS
Fig. 12—Cwrves of Current Distribulion in
Aertal for Variows Harmonics,

TR

you take a vertical aerial which has a current
curve, as something like that shown by (1)
in Fig. 12. The first harmonic has a current
distribution curve like that shown by (2).
There is no current of this frequency flowing
at the base of the aenal, and therefore the
ammeter in ' he earth wire would not measure
ity but there would be radiation

Now | shall describe a new method of

THE WIRELESS WORLD

measurement, which [ hope will be of interest,
especmll_l,r to those who are professionally
engaged in wireless. It isa method that I have
devised of determining the decrement of a
distant station. Two equal coils are fixed at
45 degrees, Fig. 13. The coil A is placed
with its plane in the direction of the trans-

RESOPUAMCE
CL

Fig. Li—Method of Measuring the Decrement
of a Lhstand Station,

mitting station. The coil B is then tuned to
the incoming signal, the capacity of the tuning
condenser being Gy Coil A will receive the
maximum amount of energy it can take up,
and coil B will get less in the proportion of
I:+ 2 Coll A is then detuned to give the
same strength of signal as that in B. We will
call the value of the condenser C,. The effect
of the detuning is that the representative
point 1; moved down one side or the other of
the resonance curve. Next, detune A in the
other direction, so as to get the same strength
of signals again. Call the value of the con-
denser ;. Then the sum of the decrements
of transmitter and receiver is equal to

157 La—Cs
receiver decrement locally and deducting it

G
from the result, the decrement of the distant
station can be calculated.

Thus, by determining the

(3) Tue OrcanisaTioNar PartiaL
SOLUTION,

We have now the third solution to con-
sider, and though it is not a purely technical
solution, 1t 15 extremely technical in its
nature. | mean the Organisational Solution ;
that is to say, the agreement between all radio-
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telegraphists not ** to tread upon each other’s
toes.” It is a simple thing in theory, but like
all that is big in connection with wireless
telegraphyv, it has to be international and is
very difficult to arrange. But we must have
a code of manners.

[An experiment was shown to illustrate
that wwaves do not interfere with one another
in the medium through which they are
prepagated  The surface of some twater
way projected on to the ceiling, and waves
were set wp on it by allowing one or more
draps of liguid to fall on to the water surface.
These waves were reflected by the sides of the
comtaining vessel and crossed ome another
without distortion,)

The experiment shows that the interference
i> not due to the waves breaking up one
another in the zther. The trouble occurs
in the receivers.

It may surprise some of you to know
that if you work out all the wavelengths there
are between, sy, 1,500 metres and, say,
30,000 metres, supposing them to be
as close as you possibly could for the best
modern working (sy, not much less than one
per cent. apart), there are only about 270
waves to go round the whole world for all
purposes. Even if waves down to 200 or
300 metres are included, there will not be
more than 400 or 500 different waves, and
vet we have to parcel these out amongst all
stations within range of one another.

The Organisational Solution, therefore, is
absolutely essential. Consider two pairs of
stations acting as scparate radiotelegraphic
lines, and let us determine the conditions
necessary for minimum interference between
them. These conditions are determined at
the receiver, since undesired waves such as
harmunim, which may interfere in the
reception, can be suppressed in the trans-
mitter.  Assuming, however, that every-
thing has been done to ensure the purity of
the radiation, there are still many important
quantities which must be regulated before
we can guarantee that the operation of the
two lines of communication can be carried on
simultaneously with freedom from mutual

interference, Thus, if A Band C D, Fig. 14,
be two liness of communication near one
another, and for the moment leaving out the
additional feature of Directional working, the
transmitting waves of the stations being
Ay Ay, etc, it is clear that no station near
B must send on A, except its own corre-
sponding station A. Similar considerations in
regard to the other stations show that the
waves must be allocated in groups to localities
so that each receiving station is surrounded
by stations which trdnsmit on waves differing
trom that which the receiver is to receive.

.I...ﬁ 1!
(Ao mmdy)

J-..B D

Fig., 14,

The power radiated from cach s@tion also
must be roughly proportional to the distance
over which the transmission has to ke place.
You cannot have a 100 kilowatts smtion for
working between here and Ealing, If you do,
you are going to jam up millions of square
miles in order to signal a distance of ten
miles. OFf course, you must make allowance
fnr tr-npn::.l climates, and similar difficulties
in transmission or reception.

The wavelength also must be related to
the distance. This must be provided for
in some properly thought-out scheme, be-
cause short waves are damped out much
more quickly in passing over the surface
of the earth than long ones. It is further
very much easier to put power into a
long wave if you have a big enough aerial.
The purity of the wave radiated by the
transmitter also must come up to some
definite standard, This solution is not so
serious to you as to the people who have to
allocate waves to the new smtions which
are being put up. If we could wipe out all
the existing stations and start again with a
new scheme, we should have something

15
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quite definite to go upon, and we could
arrange that interference would be very
much less than it is ar present.  All that
we can do now, however, is to agree that
in future all stations put up shall conform
to a proper scheme devised to give the greatest
passible freedom of operation to iwself and
to all stations in its neighbourhood,

CoNcLUsION,

None of these three partial solutions is alone
sufficient to enable wireless telegraphy to do
the work of point-to-point communication
with regularity and freedom of operation.
The first and the second, the Directional
Solution and the Selective Solution, can be
nullified by the blaring notes of the * radio
hog "—the person who uses far too much
power and upsets everybody else. The third,
the Organisational Solution, is really our only

THE WIRELESS WORLD

certain hope of being able to carry on. We
want a policeman to regulate the traffic, and
we must not blame the Post Ofhce or other
authorities if they, in doing so, occasionally
put up their hands and stop us. The problem is
absolutely international. It would be to the
advantage of all interested and connected
with radio tt*legra.ph'l,f if everybody would
agree to what is practically a code of manners
in the use of power, waxe!engths and purity
of waves for every station acturdmg to the
distance it has to transmit and receive and
the position in which it is situated.

In putting these considerations before vou |
hope that I may stimulate you to give ‘what
you can of vour thought, :ngenur:y and
experiment to such subjects as the ** wipe-out
in continuous waves, the limits of interference
in radio telephony and generally to the further-
ance of the solution of the greatest problem
in radio.

TRANSATLANTIC TESTS

THE PRIZE-WINNING DESCRIPTION
By W. R. Wabpz.
Below we publish the article which has gained the :ﬂﬂ.zl.' offered by Messrs. Burnham and

Company for the best description of apparatus used i the attempt to recerve the signals from
American Amateurs in the recent competition organised by this magazine in conjunction twith the

American Radio Relay League.

WING to atmospherics and radiating
waves from valves, probably local, on
account of their intensity, reception was almost
impossible, and it is quite likely that the
signals recorded are not the American
amateur signals atall.  They were, however,
on 200 metres wave and were continuous
wave signals. "The receiving set had not only
been calibrated with a wavemeter, but a local
transmitting station, with a 200 metre
calibrated set, sent out signals on several
occasions, and, it was found that the
receiving station was in perfect tune,
On February 4cth armospherics were not
bad, and all was fairly quiet until 3.15, when

many valves started radiating ; only a few,
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however, were objectionable, and these are
marked down for destruction before the 21st
inst., when it is hoped I shall have a better
chance.®

It is almost impossible to give any estimate
of the strength of the signals as so few were
received, but I should call them very weak
and only just readable. :

The commercial stations which interfered
with the reception of signals were transmutting
on waves above 600 metres, so it was probably

a harmonic of their wave which caused the
trouble,

* Afr. Wade here refers to the experiment pondwoled
by the American Radic Relay League on this date,
_]"-ui
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The Most ged Aerial

The ship stations were not well tuned and
caused severe jambing.

The set was not placed in a cabinet but
laid out on a board, so that all parts were
easilyaccessible. Theaerial circuit consists of a
variable condenser in series with the aeral
and a lattice-wound coll as  primary
inductance, also connected to the earth lead.

The Aerial, shown in the accompanying
photograph, is semi-directional for America,
and is a flat top twin wire L-sha
aerial of seven-stranded enamelled copper
wire, stretched on spreaders 9ft. long, and
45ft. long and 60ft. high, with a single wire
lead in, and is the full length allowed by the
P.ALG. It is very well insulated and shows
no leakage on a sensitive galvo until over 50 v.
are put into it.

The Earth lead is connected to the water
mains, but has an additional connection to a
copper wire laid 3ft. deep in the ground
following the line of the aerial above.

The Secomdary circuit, included in the
diagram of connection, is coupled to the

17

oscillator, and consists of a secondary
lattice-wound coil with a variable condenser,
a coupling coil to the oscillator, a vacuum
valve detector, with grid condenser, grid
leak, and the usual L.T. filament battery
of 6 volts and resistance, and 50 volt H.T.
battery.

 The Oscillater forms part of the secondary
circuit and consists of grid and anode in-
ductances, attached to the coupling coil of the
secondary inductance, a large variable con-
denser to adJust the beat frequency and a
small vernier condenser to adjust the beat
to the critical point, and a vacuum valve
oscillator, served from the same batteries as
the detector.

The S-step  Amplifier, with intervalve
resistance couplings, is of the usual type, and is
coupled to the secondary circuit by means of
primary and secondary tuned coupling coils,
each fitted with a variable condenser. These
coils are lattice-wound and are of equal
value. ‘T'he first and three subsequent valves
are amplifiers and the last, a soft valve, is

UNIVERSITY OF MICHIGAN
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the rectifier, and is controlled by a separate
filament resistance ; the amplifier also has a
separate filament resistance. T'he whole of the
valves are fed from a 4-volt filament lighting
battery and an anode battery of 120 volts.
The telephones are of 120 ohms and are
used with a transformer. ‘There are two
con’ensers across the telephones, a variable
and a fixed ; the fixed is provided with a short
circuiting switch.

A large number of different Valves were
tried, and the fnal selection was: for the
detector, a Mullard F. ; for the oscillator, a
Marconi V.24 ; for the amplifier, 4 Mullard
K. valves ; and for the rectifier a Marconi
Osram R.B. 4. At first sight these looked a
mixed lot, but for some reason or other they
gave the best results in this circuit

The set used was not a bought one, but a
home-made affair, quite crudely constructed
and more efficient than ornamental. The parts
used were supplied by the following firms :—

OSCILLATOR COUPLING
DE FOREST COILS
PRIMARY SECOMDARY

\(

MULLARD “F " VALVE
MARCONI V.24 VALVE
BURNDEPT ™
COUPLING COLS

THE WIRELESS WORLD

Primary and secondary lattice-wound coils,
made by De Forest, were supplied by Messrs,
Burnham and Co. The amplmer coupling
lattice-wound coils were Messrs Burnham’s
“ Burndept " coils. The oscillator, grid,
anode and coupling coils were home-made.
The condensers and rheostat were ex-
Disposal Board, rebuilt. The V.24 valve and
holder, the grid condenser and leak, the re-
sistances and leaks and other parts were from
Messrs. The Marconi Scientific [nstrument
Company, The Marconi Osram R.B. 4 valve,
was supplied by Messrs. Burnham and Co,,
the Mullard F., 4 Mullard K. valves, ulu
bases terminals, 4 accumulators, 2high-tension
batteries, Brown's telephones and telephone
transformer, as well as other materials and
all the wire were supplied by Messrs. King
and Co., of Bristol.

The station is situated on almost the highest
point of Clifton, Bristol, within a few hundred
yards of the Suspension Bridge, the chains of

MULLARD K~ VALVE
MARCONI OSRAM R.4 B VALVE

-

The Apparatus Ewmployed.
18
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which bridge used to span the Thames at
Hungerford. The bridge is 300 ft. above the
tidal river Avon, and the station is on about
the same level. At a point about a mile
away and on the same level as the station,
there is, looking west, an uninterrupted view
of the Bristol Channel. It has been noticed
on several occasions that when particularly
good signals are received the river is on the
flow.® The station is surrounded by houses,
but as the aenal is well above them no screen-
ing has been experienced.  Although the
station is so near to the Suspension Bridge the
signals do not seem to be influenced by the
huge mass of metal of which the bridge is
* buile.

In conclusion, I am much indebted to my
friend, Mr. A. L. Megson, of the Wireless
society of London and Chairman of the
Marichester Radio Scientific Society, for
coming to Bristol to help me to receive
these tests, and also to Mr. Maurice Burchill,
of the Bristol Wireless Society, for his
assistance in receiving the test signals and for
sending me test signals for tuning purposes.

-
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* Perhaps some readers could suggest an explanation
of this phenomenon or quole similar czperiences
— .

fooce

— %- S
HT o
+

EDY

2
LT L]
®

LA

Although the tests, as far as [ am con-
cerned, have been a failure, chiefly on account
of the want of consideration, or the

“ignorance of other amateurs, probably local

ones, in preventing me from hearing the
signals, | have derived a considerable amount
of experience which will help me in the
next rest.

The photograph illustrates the hree-valoe, low
frequency ampl-fier whick Messrs, Burnham and
Company are awarding fo Mr, Weade,
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WIRELESS CLUB REPORTS

The Wireless Soclety of London and the Annual
Conference of Affillated Wireless Societies.

The Becond Annual Conference of Wireless
Bocieties affiliated with the Wirelesa BSociety of
London was held at the Royval Bociety of Arta,
John Street, London, W.C.2., on March Ist, 1921,
at 3 p.m., Major J. Erskins-Murray, [).5c., President
of theWireless Society of London, being in the chair.

The minutes of last year's Eunf&mnca ware
read and confirmed.

The President.—1 have one or two announce-
menta to make. These are in regard to demonstra-
tions for which invitations have been imsued to
the members of the Conference. One is st Marconi
House, at 5.30 p.m., and is & cinematograph
demonstration of matters in connection with Wire-
leas Telegraphy. Thers is, I believe, only room for
about 40 people, so that there is an alternative
demonstration which some of you may prefer to
go to, by the R. M. Radio Company, at 18, White-
friare Stresat, E.C., at the same howr, where Mr.
Rivers-Moore will demonstrate & new design of
st which he has running there, of 1§ ldlowatt,
and various other things of intereet to wircless
people. The third announcement is that we have

an informal dinner at Romano's &t
8.45 .M., for which the tickets are Ta. Gd., and
at which we shall ba delightad to see any of the
delegates who are present here if they care to
come, but it is necessary that they should let us
have their names so that we can let the Restaurant
know the number of people coming. There are
some ladiea coming, so that if any of you have
attached ladies pleass let us know.

The Conference was than opened by the Preaident.
(Sen next issus of The Wireless H’arl'{f‘inr full report. )

At the conclusion of the Conference tes was
sorvad, after which parties adjourned to the
demonatration held at Marconi House by the
Marconi Company, and to the B. M. Radio Company,
st Whitefriara Strest.

At Marooni House s cinematograph exhibition
was miven illustrating the use of the Marconi
Wireleas Tnlaﬂm in direeting seroplanes in
cross-channel flights. It was shown how
were taken on the aero from several land
atations simultaneously, and the actual ition
deduced therefrom sent by wireleas telephone
direct from the controlling direction finding station
to the pilot of the aeroplane. The use of & wireleas
equipment with & fire brignde waas also illustrated.

At the R. M. Radio Company, Mr. Rivers-Moore,
oxhibited many types of wireleas apparatus.
A keen interest waa taken in the newly designed
amateur apparatus which the Com ¥ 15 now
manufacturing, & spocial department ha haan
eatablished to cater for nn-j.?ﬁur mml&ng uire.
ments. A demonstration was also given of the
Company's 1§ kilowatt equipment under working
conditions.

At 8.30 p.m. thoss who had MEEF-‘[H:I the invita-
tion of the President to join in an informal dinner
asembled at Romano's Restaurant. The party
ronsigted of about forty Conference Delogatea
with their frends. During the dinner it waa
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announcad by the Chairman of the Wireless SBociety
of London, Mr. F. Hope-Jones, that it was the
intention of the Bociety's Committee that the
dinner should become a m,gul.ﬂ: event to follow
the Annual Conference, and that ticketa would
ba sent out in future with the inwvitations to the
Conference,

A mesting of the Wireleas Society of London was
held on Tueaday, March 1st, 1921, at King's College,
Strand, London. The President opensad the meeting

calling the Hon. Becretary to read the
rbn}ir.nutm of Fl?:]ut. meating. Thess were read
and confirmed, and the announcement was then
made by the President that the following Societies
had been affiliated with the Wireless Bociety of
London :—

Lincoln and District Amateur Wirelesa Socief v

Folkestone and District Wirelesa Society,

Leeds and District Wirelsas Boeiety.

A Presidental Address was then delivered by
the President, entitled ** The Greatest Problem
in Radio." (Bea page B in this issue.)

At the conclusion of the Addreas, Admiral Sir
Henry Jackson, sddressing the meeting, said :
Ladies and gentlemen, I call upon you to join
with me in giving a hearty vote of thanks to our
lecturer, Major J. Erskine-Murray. What he haa
snid to ue brings home to many of us the troublea
of the war and how to get over those troublea,
and he has made some wvery prasctical remarks
about interfering with other stations and the limita-
tiona of the power of stations, He has also men-
tioned & code of manners which was perhaps
wanting in some of us, and his remarks may come
home to uwe. But it is really a serious matter,
this interference, and I notice it every night on
going to my telephone and finding thees continu-
ous C.W, waves covering everything. We ought
to think about others, 1 think our President has
put things very plainly before us, and I think you

will all agree with me that he bas given us a very
valusble and interesting lecturse. (Cheers.) T
hope you will join with me in giving him a vote of
thanks in the usual manner. [Chesrs. )

The Prealdent: I thank wou wery much,
ladies and gentlemen. I know that I have been, to
8 certain extent, rather severely technical, but,

at the same time, I felt that it was my duty to

lecture as I have done. (Cheers.)

The President then announced that the following
persons who had been ballotted for had been duly
eloctod :—Members : Harold I. Walker, Itqmnltl
T. Willinma, Lewisa MacEwan, B.Be., E. Neal,
William Gosheron, George E. Morley, E. D, Tarlnn
Z. H. Taylor, Lmut. V., Matenki: Associate
member : E. A, Dwitz.

The meeting adjournad at 9.30 p.m.

The next mesting of the Wireleas Booiety of
London will be held on Monday, April 4th, at
B p,m., at the Roval Bociety of Arta, John Street,
A elpl-u. when a paper will be delivered by Dr.
Robinson, M.8c., of the Royal Air Fme, entitled
“ 8ome Aroustical Effects in Wireless,”
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The North London Wireless Assoclation.

{ A ffiliated with the Wireless Society of London.)

The Association’s fifteenth mesting waa held_on
Friday, March 4th, 1821, Dr. Knight in the chair.
After the minutes of the last meeti had been
road and approved, Captain W. R. H. Tingey was
called upon_to give his E:'nmmud lecture and demon-
etmtion on * Single Valve Reception.” Before
commencing, Captain Tingey said he wished to
thank the Association for giving him the oppor-
tunity and pleasure of lecturing belore them.
Commencing by pointing out the advantages and
-:l.hadvnntngfu of various circuits for the reception
of Bpark, C.W. and T hony, Captain Tingey
gave many useful hinta. put special emphasis
on the necessity of having one's circnita sa aimple
and straightforward as posaible. Simplicity, he
eaid, was one of his fads, and he had endeavoured to
combine it with efficiency in the designing of his
own instruments,

Captain Tingey had brought his own spparatus,
amongst which were his well-known long wave
receiver, and also his experimental valve pansl.

'Imd- : { h. m&md
especiall the efficiency of hete
rmpunn}' ﬁllmuludh:hnudmﬂmmmuﬁ
and uite i on the WEVE receiver.
A anv:.]t'lun nﬁiﬁm Bmwn]mq[.nud Spoaker
were used in order that all present could hear the

At the conclusion the President said he falt
sure that evervone had enjoyed the lecture and the
intareating demonstrations, and he would ask the
mmhnrlmamwdahn-rtui: vote of thanks to
Captain Tingey. The vote of thanks was heartily

to

The Association 8 fortunste in having the use
of a v sfficient sorial kindly placed at ita dis-
posal by Mossrs. Auckland and Son.

Major Basil Binyon, 0.B.E., haa been alected a
Vien- i t.

The Association is making good
ita membership has been exactly dou
ments have been made for a series of progressive
instructional lectures snd discussions, which are to
commence directly after Eaater.

All enquiries for particulars of membership, ste.,
will be y answered by the Hon. Secre -
Mr. J. W. 3. Pﬁm;- Superintendent, FPoabody
Buildings, Essex « N.1.

Mancheater Wireless Soclety.

{ dfliated with the Wireless Sociely of Londen.)

At the weekly meeti ruary 23rd, at
the Albion Hotel, Piceadilly (Mr. J. McEKernan
in the chair), Mr. P. . Thomason, lata of the Royal
Naval Reserve, gave a lecture on ™ Aerials’
After explaining ths p of an serial, and
describing the early designs of Hertz and those of
Bir Oliver Lodge, whoee discoveries in radiotele.

graphy are not sufficiently I.'Nﬁmwd by the ral
public, and the long vertical wire of J!Ill'.su:;zni.
the lscturer enumerated the t of serial in use
to-day, and laid down the hnes upon which he
considered the amateur should erect his aerial and
sapporting masts, particular stress being put on
height, good insulation and tautness, to avoid

br‘dmgruu. mnd
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swaying, since thishas s marked effect on the modemn
penEitive receiving apparatus by altering the
capacity of aerial to earth. Considering the length
of the standard asrial allowed to be used by amateumn
in this country it was most efficient when erected
vertically, as it then had an equal directional
effect in all directions. The directional effect of
serials and the factors tending to cause the same
were explained, and the types of aerials in use st
the big wirelesa stations, such as Clifden, Poldhu,
and Carmarvon, were described in thia connection.

At s general mesting on March 2nd at the head.
quarters, Albion Hotel, Piccadilly,  Manchester
(Mr. J. McKernan in the chair), . E. Bamuels
was elected Hon. Becretary in the place of Mr.
Y. W. P. Evans, retiring. The Chairman paid a
grateful tribute to Mr. Evans, whose work had
placed the success of the Society on a firm basis, and
announced that sa some slight recognition, Mr.
Evans had been elected an honorary member.

Mr. B. Hallam (late wireless tor on the
“R.34") then delivered a highly instroctive
discourse on ** Workshop Hinta as applied to
Wirelesa Telegraphy.” The working m.f finishing
of ebonite, the lacquering of brass, and the making
of many small parts, wera all M&Lﬂmdhﬂ- Much
oould be done mdi::‘nhanhd ill, and for soma

urposes, &.g., winding wateh receivers, it was more
Miiteblo thas o lathe, The best method of con.
struoting & variable condenser was given, and the
lecturer concluded by explaining his method of
overcoming various troubles met by the amateur.
In the discussion which followed many intereating
points wern raised, including the working of ebonite
when heated, and the polishing of it by heating it
when pressed into close comtact with a highly
polished surface, such as tinfoil.

On the Oth March, at the College of Technology
Mr. J. C. A. Reid in the chair) Mr. J. McKermnan
elivered & lantern lecture on * The Construction

of Electric Motors." BStarting with the theory of
the subject, the earliest and the modern types of
electric motors were t.:}-mhud* and ﬂ;:dvariqu
proceasss ih their manufacture, repair, A
tenance were dealt with. The subject was made
quite clear by many working models and parta
shown by the lecturer and by an excellent series of
lantern alides,

Hon. SBecretary, Mr. E. Bamuels, 1, Parkwood,
Victoria Park, Mancheater,

Wireless and Experimental Assoclation.
{ A fiiliated with the Wireless Society of London.)
At & meeting of the above Asspoiation on
Wednesday, February 23rd, the pointa to be brought
bafors the Convention of Amateur Wireless Societios
by the Association were decided u and Mesars,
A. W. Knight., W. Gosheron, and Heather were
elected to 'E-u the Asscciation’s representatives.
At the mesting on March 2nd, the Chairman
detailed much of what had hap at the Con-
vention, and how nearly all the pointas put forward
by our Societ had received attention and full
discussion, “{ were glad to learn that the repre-
sentative of the authorities who had attended
the mesting had no word of censure or even of
eriticiam for the amateur wireless man during the

r L 1] II
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yoar, indead it was hoped that some of the severities
of the conditions imposed might be relaxed. It
was that the fess also would be reduced,
but this, it waa pointed out, was a matter for the
Accountant General's t. However, the
promise was made that the subject would be re-
viewsad, or at least repressn mades in the

Fmﬁrﬂmmdi. the squipment engineer, produced

a French crystal receiving set which it waa intended
to instal as part of the Association ﬂnipmnnt.
and & diagram of ita connections waa on the
blackboard.
Croydon Wireless and Physical Society.
{ A filiated with tha Wireless Society of London.)
The March mesting of the Croydon Wireless and
FPhywical Bociety was held on S8aturday, Sth, at the
Central Polytechnie, Croydon. The demonstration
by Mesars. Creed and Co. of their Automatic Wire-
loss Recoiver and Printer drew a number of
visitors, some ing from aa far as North London.
Preliminary triala elicited the fact that the trans-
mitting station we relisd upon for automatic
sending was being hand operated, and the operator
is to be ulated upon for the regularity of
his working which enabled us to receive a large
roportion correctly. Mr. R. E. H. Carpenter
S ve & lucid and detailed description of the various
instruments, in such & manner that his audienre
was oasily able to follow him t h the technical
detaila. A vote of thanlm to Mr. ter and
his assistant, Mr. Woodman, was carried with
applause at the termination of the procesdings.
Leeds and District Amateur Wireless

Soclety. _

{ A flilsated with the Wircleas Society of London. )

A meeting was held at 7.30 p.m. on Friday,
March 1lth, st 23, Great George Street (Head-
quarters). Mr, J, E. Tindall, B.A., B.8e., ocoupiad
the chair., A most interesting lecture was S:;:: by
Mr. 8. Kniveton, PR M5, entitlad ** My teur
Receiving Btation at Normanton." The lecture
was illustrated by lantern slides, which rendersd
the lecture clear even to the sbeolute beginners,
Mr. Kniveton showed how easy it waa for anyvone
to construct s receiving =t at & small cost and
capable of excellent resulta. The lecturer statad
that on one set he constructad, using a single valve,
he haa heard at least two of the American stations.
He alao briefly explained the methods of caloulating
inductance and capacity.

Over thirty members were present, and they

ved a very keen and intorested audience, At
the end of his lecture Mr. Kniveton invited questions
and discussion.

A very hearty vote of thanks was accorded
Mr. Kniveton, and he has promised to give another
lecture on * Wirelesa and Meteorological Com-
ditions.”" The Society anticipates holding an exhibi-
tion of amateur wireless apparatus in the near
future.—Hon, Secretary, HE.P‘HH. T. Bayer, 213,
Great George Street, Leads.

North Middlesex Wireless Club.

{ A fliated with the Wireleas Society of London.)

A meoting of the North Middlesex Wireless Club
was held on Wednesday, March 8th, at Shaftesbury
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Hall, Bowsa Park. The President (Mr. A. G. Arthur)
wninthanhm.mdhuhgntuﬂhdmthuﬂm.
Becretary to report on the recent Conference, at
which he had been one of the delegates. Mr. Bavage
then outlined the various suggestions made by the
tlulqlhl from the societics rn‘prmtod. and dealt
particularly with the iest of Commandear Loring,
who was present at the Conferance as representative
of the Poat (Hfice. !

The then asked for nominations for
the positions of officers and commities to be
ballottad for at the next mesting, to hold office
dm-i.n,;t_hamuingyur,md.nvnrﬂnimm

1.
Msmbers then turmed their sttention to the
show of instruments which had been
and the several owners were kept busy sxplaining
details of construction to thoss interasted. Thres
nn'lrmﬂnbm«lwmunmﬂu‘l:& oo
For rticulara of the Club a to the Hon.
p., Mr. EE M Bavage, H::ﬁ!llﬂ. Eversley
Park Boad, Winchmore Hill, N.21.

Derby Wireless Club.

{ Aflioted with the Wireless Society of London,)

On February 10th were read by Mr.
A. T. Lee on "Typﬂp‘nﬁlduntmnu,‘* and by
Mr. B. 4. Tl;rl.ur on ** | Receivers." The
discussion which followed showed that the papers
were much a inted.

On March dnriujnrnn“.ﬁ Small Spark
Tranamitter ' waa by Mr. 8. G. Taylor,
explaining both the theory and practice of small
sota muitable for amateur copstruction. Mr. G.
Lowe followed, with some interssting notes om
** Moree,"” tracing its development from the early
forms of multiple needls =i ing devices,

The next meeting will held on April 8th,
when Mr. 8. G. Taylor will mad & Paper on " Bimnple
W/T Calculations."

The Committes will ba pleasad to receive sug-
gestions for papers and namea of speakers for the
next programme of meetings that is now hwing
arranged. —Hon. Becretary, Captain W. Remrose,
Littleover Hill, Derby.

Folkestone and District Wireless
Soclety.

(A fliliated with the Wireleas Society of Lovdan, )

During the past month this Society has made
rapid strides towards success, and is gradually
placing iteelf on & firm and influential footing. Twa
very interrating lectures have been delivered—
{1} * The Theory of the Coherer Bet,” hy. Mr.
A. H. Ullyett, F.R.G.8., A.C.P., etc., and (2)
* Brown's Rah.;r." by Mr. A. . Mills.

The monthly general meeting was held on
Wedneaday, March 2nd, at 8 o'clock p.m., Mr
Ullyett taking the chair. The minutes of the
previous meeting having been read and continned,
the Secretary waa called upon to make his report,
re headquarters. Owing to the difficulty experienced
in obtaining suitable premises, it was decided, with
the kind permission of the Chairman, to utiliss
the lecture room of the SBandgate Schools, pending
further enquiries being made. Mr. A. . Mills
wes unsnimously elected Vice-Chairman. Five
gentlemen were electad to membership.
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public exhibition
ni-irﬂu-lppulh-m-ubthumdutthnfmth
coming ssason. Any suggestions for the exhibition

Full particulars of the E-;m.ﬂ.}r may be obtained
from the Hon. Becretary, Mr. H. Alee. 8. Gothard,
l,lm;ﬁwdTmm.ﬁlkm

Sundyqfl;ﬂndﬂﬂ}

A mrﬂmutmgnl the Bociety was

hald on February 24th, 1921, at B o'clock p.m., at

44, Buookingham Road, Brighton, for the purposs

of discussing certain urgent business.
i |

?E
es

Following the proposal put forward by
Mr. Volk at last I Mr. W. E. In
was slected be President, Mr. Volk being

to
appointed tq: the office of Viee-President.,
en took

of the pmmdm,%:
the question of t

ham Road.

n sOme
of & new Club-room st 44, Bucking
waa finally decided that this should be

|

lnd,, u 1oL t forw

Mr. Cm :':t I!.It::li was at £
l'rthnpm'pulu-ufrlmugthnnmmmtuf

money necessary for the purchase of certain items

of farmiture.

It was further decided that future regular
i should be held at the new headguarters

on Thursdays, at B o'clock p.m., and

ub-room will be accessible to membera
overy Friday evening subject to arrangement
with the Hon. ;

The President proposed that a rule and member-
ship card should be drawn up for the approval of
ibes members. This was agreed to by the members
pressnt, and the work of proparing it waa left in
the hands of the Executive Committes, the rough
draft to be ted at the next mesting.

The mesting adjournad at 10 p.m.

Any geotlemen interested are invited to com-
municate with the Hon. Becrstary, Mr. D. F.
Underwood, 88, Bouthdown Avenuse, Brighton, who
will be ploased to furmnish full details as to member-
rhip, ste,

Plymouth Wireleas Society.
U the 18th ultimo & meeting was held, Mr. K. 5.

Menhennet in the chair. 0ae t  were
fortunate enough to hear & splendid lecture

fortmightl
H.I.E
that tha

deliverad by Mr. W. 8. Templeton, M.A., B.Sc.
AMLE.E., on * Relativity."

The lecturer ex the fundamental postu-
lates of relativity, and showed the effect of them
on our conceptions of and time; how our
measurements of time and intervals depend
upon the velocity of our frame of u{tmua h?

The hypothesea put forward independently
Fitzgerald and Lorentz was dealt with and ita
hmnﬁuﬂpantham“mmpmmmtuimchdm

leng from the restricted theory of relativity
to the general theory as given by Einstein, the lec-
turer explained some of the reeults derived from
it and the predictions made by Einstein, which
have since been verified by experiment, amdly
the deflection of the beam of light in passing
a gravitational fiald.

lecturer explained that Newton had not
boan to be a8 some writers have
assarted, but that his view was a frst
mation t-u the truth. It huhumnnblrmw to :pm-
all our phymical theories in the light of Einstein's
principle and discover how they must be modifisd
to fit in with axperience

The lecturer saserted that the general theory of
Relativity ia the teat achieverment
by human t t since the days of Newton, and
that Einstein had secured for himaelf a place among
the immortals.

This concluded one of the best lectures ever
delivered to the BSociety since ita foundation.
Mr. Templeton was thanked in the usual way. and
has promissd to deliver another lecture shortly.

Falmouth Wireleas Club.
A Wireless Club has beon formed in conneciion

with tha Continuation School at Falmouth.
The Prinei of the above, Mr. J. L. Rodger,
B.8c.,, AM.IEE. has been aslected President,

and Mr. Murray Hill will act as Hon. Beoretary.
The Club members meet on Wedneaday evenings
at the Old Grammar School.
The Hon, Becretary will be glad to receive
catalogues of wireless apparatus, ete., at The Old
CGrammar School, Killigrew Btreet, Falmouth.

i

(Cheing to
hold over a number of Club Reports,

re oft our apace, we are compelled to

Kd.)

WireLEss TreLEGraPHY & TEeLErHONY BY CoxTinvous WAVES.

A course of six lecturss on *° Wireless Telagrnph}r
and Telephony by Continuous Waves " will be
deliversd by Professor J. A. Fleming, M.A., D.Se.,
F.RB, on Wednesdays, at 5 p.m., beginning
April 27th., 1921, at University College, Gower
Bireet, W.C.1.

The Course iz open both to members and non.-
members of the University. Fes, £2 2a.

Application for detailed syllabua and tickets
of admismion should ba mldu to Walter W. Seton,
M.A., D.Lit., F.8.A., University College, London
(Trower Strest, W.C.1.).
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The range of subjects to be covered by the course
of lectures includes: Alternstors for the pro-
diuction of undam Oecillations ; Are Genera-
tora ; Thermionie Valve Geoorators : Recoption of
Continuous Wavea in Wireless Telography ; Wire.
lesa Telophony ; Meothods of controlling by Micro-

hones the Oecillations produced by Thermionic
Elemmh:m in the transmission of Speach ; Radio-
stationa for the production of Gﬁntmuuuu Wavea ;
General Lay.out of stations ; Transmitters and
Receivers for long and short distance Radio-
stations ; Aireraft Signalling.



HIGH-TENSION BATTERIES
A NOVEL METHOD OF CONNECTING UP SIEMEN'S 15-VOLT CELLS

READER of The Wireless Horld
describes a wvery neat and efficient
method of connecting up Siemen’s |5-volt
cells. Formerly he had connected the
positive and negative terminals of each block
of cells by means of brass plates soldered on to
the battery terminals, and the necessary
tappings were taken off with insulated wire to
a switch. It was found that the wires hanging
loose caused noises, and a further disadvantage
was the trouble which the soldering gave and
the difficulty experienced when it was desired
to replace a defective battery
The way in which these difficultics were
overcome 1s as follows : A set of six batteries
of 15 cells each 15 ftted into a wooden box
made up for the purpose. To the lid of
the box, which was made in the form of a
panel of ebonite, pieces of }” brass, 1" thick,
are fixed by ascrew sothat the ends of the brass
remote from the sCrews can be turned round
to fit into grooves in the sides of the box,
into which the panel-lid is slightly counter-
sunk. The object of this is to hold the lid down
in position. The figure shows the top and
underside of the panel-lid. Aand Bare pieces
of spring brass screwed to the underside of the

N

R

Top and underside of panel-lid.

panel-lid, so as to press down on the terminals
of the cells. Leads are taken from these to
plug sockets as indicated. @ The brass
contacts marked A are intended to make
contact with one terminal only, whilst those
marked B will bridge over two terminals,
positive and negative, arranged to come side by
side.

LIGHTING VALVE FILAMENTS WITH A.C.

Working with the receiving set described
in The Wireless W orld of April 17th, 1920,
I found that 1 could entirely dispense with
the 4-6 volt accumulators, and, instead, light
the filament of the valve with A.C. from
the lighting mains of the house.

This is quite a 5trnp|t matter. First of
all, connect to the mains the primary of a
Iuw—mlm,gc transformer, of the bell-ringing
type, with 4-6 wvolts on the secondary.
Then connect this secondary to the valve
circuit exactly where the accumulator would
normally be placed. The potentiometer may
be removed, but can remain in if desired.

Contrary to expectations, there is silence in
the telephones, without the slightest humming,
whilst signals come in just as loud as ever.
The explanation is that the tuned circuit, on
the plate side of the valve, responds to the
high frequency of wireless signals, but not
to the very low frequency of the A.C. supply
(this in my case was 50 cycles).

This method seems applicable for any
H.F. magnification, provided, of course, that
the telephones and detector are put in shunt
with a tuned circuit. Otherwise, the

humming will drown out all signals.
M. Move.
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WIRELESS METEOROLOGICAL REPORTS ISSUED
FROM AIR MINISTRY AND ABERDEEN

l. Un and after lst March, 1921, the synoptic
reports issued by W/T from the Air Minietry and
Absrdesn are as follows :—

AIR MINISTRY.

Call Bign - - GFA

“'avuleufnh « 1400 m. continuoua wave

Timea of izsue - 0205 G.M.T.
0805 ,,

- 1405 E
1605 ey
ABERDEEN.

Call Bign - - BYD

Wavealangth - 3300 m,

Timesa of msus . 0230 G.M.T.
0830 "
1430 o
1930 T

2. The are sent in the code recommended
at the third meeting of the Commission for Weather
Telegraphy held in London in November, 1820,
The congista of three —

fi}) Surface observationa and cloud reporta.
tii) Upper winds (speeds in miles per hour for
the t).

liii) Upper air temparatures and humidities.

In the first part of the the index figures
foreach station are followed by groups of five fgures,
giving the surface observations and the cloud
obssrvationa for the station.

In the second of the the indax
figures for sach F"tltn.hnn' Are m by three
groups of five figures, giving the upper wind for
that station at three ulglnhd heighta.

In the third part of the message the index

for each station are followed by s number
of five.figure groupe, gi the temperature and
humidity and pressure at different heighta.

For security the second part of the message ia
preceded by the word ** . and the third part
of the m by the word " TEMP."

3. If 1,1, LI, I,T,. etc., are the index groups of
i:ut-tiuu:., then the symbolic form of the message
.—

1,1, BRBDD FwwTT chWVH ALaNh RRjjr

C,ddVV

1,i, BBRDD, ete.

1,1, BEBDD, ete.

Pilot LI, hyddvv h,ddvy hddvv

ld, ete.

1,0y ete,

Temp I,I, BETTH, stec.

1.0, BBTTH, ete.

1,1, BETTH, etc.

The meaning of the letters ™ jj " waries with
the time of and between coast stations and
inland stations. From coast stations ren
giving ths state of the sea and the visibility towards
the sra are inserted for * j)." From inland stations
in the reports at 0700 the minimum temperature
during the night is inserted for " jj,"" and for reports
at 1800 the maximum tempersture during the day
is inserted for " jj."

A hyphen ~ (Morse signal —. . . =) is used in the
place of any missing Agure.
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4. In the list of stations given below the coast
stations are marked 8" and inland stations are
m-.t‘m { 1] L1l

6. The letters ueed in tha symbolic representa-
a::ln of paragraph 3 have the meanings given

ow [—

BBE —- Barometer in millibars and tenths (initial
B or 10 omuatted ).
DD — Direction of the wind near the ground
on the scale 01=—32 (Code 1).

F - Forea of the wind on the Beaufort scale.
{Forcea above 10 reported as ©§ in tele-
grams with the actual force in & word
at the end, e.g., force 10 is reported at
the end as " storm ten " ; foree 11 as
“ gtorm eleven.'")

ww — The actual weather at the time of obeervas
tion, with which is combined, whenever
possible, the general character of the

waather, (Code 2.)
TT — Temperature of the air in whole degrees
Fahrenhsit.
¢ — Characteristic of barometrie tendency
during the period of three hours preceding

tha time of obeervation. (Code 3.)
b= Amount of barometric tendency in the
same poeriod of three hours expressed in
half-millibare, For tendenciea 10—19 the
second figure only 1= rted and 33 ia
added to the wind direction oumber.
For tendenciea 20—29 the second figure
only is reported, and 67 is added to the
wind direction number, Tendencies
ter than 20 are reported as 20,
mu 4.}
W — The weather in the interval gince the pre-
ceding time of report. (Code 5.}
V — Vigibility, or distance at which ohjects
can be seen in daylight (or at which lights
can be seen at night). (Code 6.)
H — Relative humidity of the air. (Ceds 7.)
A — Form of predominating cloud lowest in the
scale of cloud forms. (Code B.)
L — Amount of sky (0—10) covered by cloud
of form A and of all forms of the same
layer aa A, if “a" refers to a different

layer.
a8 — Form of predominating cloud higheat in
the scale of cloud forms when more than

one & of cloud exists. [Code B.)

N — Total amount of sky covered with eloud
(scale 0—10).

h — Height of basse of lowest cloud present.

{ 8.)
RR — Rainfall in whole millimetres.
jl — Bes paragraph 3.
r— Tima of commencement of rainfall (pre.
cipitation). (Code 11.)
Cy = Form of cloud observed by nephoscope for
ial cloud reports. (Code B.)
tion of the wind in the upper air on
the seale 01—38 (i.e. degresa fram North
divided by 10 and rounded off to the
nearest whole number (00— calm).

(Code 10.)

dd —
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VYV — The relative of clouds sa determined
by nephoscope, and such that if “h"™ is
the t of the cloud in metres the actual

"sv" in kilometres per hour is
o ed from the equation
h
YV o= — X VV
1,000

h; — Height at which the upper wind is reported.
dd — Direction of the wind in the upper air

WORLD

w—mdthrhminth- upper air in

per hour,
Note.—The apesd of the upper air will
continne for the presemt to be given
in m.ph a8 the introduction of kilo-
metres per hour involves certain clianges
which it has not yet been possible to carry
out.

BB — Barometer in whole millibars (initial
P or 10 omitted).

6. The necessary codes are given in the following

on the scale 01—36.

tablos :—

LisT oF StaTions FROM wHICH REPORTS ARE SENT, WITH THEIR INpEX NUMBERS

]

Index Index Index .
i No. No HNa. 'I
01 LERWICK (8) 25 55 Benson (L) |
02 Orkney (B) 29 58 Larkhill (L) !
03 STORNOWAY (8) 30 &7 Andover (L) |
i 4 Wick (8) 31 Birr Castls %] 58 Famborough (L) ;
. 05 Castlebay (8) 32 Baldonnell (L) 50
' 08 Nairn (L) 33 HOLYHEAD (8) 80 Kew (L)
| 07 ABERDEEN (8) 34 Liverpool (B) 4l CROYDON (L)
| 08 34 Bhotwick (L) i2 Biggin Hill (L)
¢ @ Leuchars (L) 38 Manchester (L) 63 Clacton (8)
10 MALIN HEAD (8) 37 Howden (L) 64 Ehnnhulz-m- (8) t
1l RENFREW (L) 38 Bpurn Head (8) 85 Grain (8) J
12 Leith (B) 30 88 Lympne (L) L
13 Eskdalemuir (L} 40 87
i 14 Goswick (B) 41 68
15 TYNEMOUTH (B) 42 Castle Bromwich (L) il ] i
18 43 Notti (L) 70 BCILLY (8)
17 44 CRA LL (L) 71 Falmouth (8) |
15 45 YARMOUTH (S) 72 Plymouth (8) |
3 46 Pulham (L} 73 Portland (B) |
*20 BLACKSOD POINT (8) 47 Felixstowe (B) 74 GLABHOT (8)
|21 48 75 Beachy Head (B8) '
I 22 Donaghadee (B) 4D 78 Dungeness (8) !
| 23 50 VALENCIA (8) 77 GUERNSEY (8) |
24 51 Roche's Point (8) (1 am. and 1 pom.) er |
25 Flamborough (8) 52 PEMBROKE (8) 78 JERSEY (8) :
26 53 ;

ROSS.ON-WYE (L)

{7 a.m, and 8 pm.)

Note I.—The stations used at present are shown in capitals.

Note II.—The letter L means that the maximum
fifth group at 0700 G.M.T. and 1500 G.M.T.

I =) G.M.T.
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and minimum temperatures are reported in the

Note 111.—The letter 8 meansa that the state of the sea is reported in the fifth croup at 0500 and !
|
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WIRELESS METEOROLOGICAL REPORTS

CODE 1 (DD).

Codo for reports of wind direction to indicate
the " tens ' figure in the Barometric Tendenay.

Barometer Bammeter
|denﬂ-H|Tmhﬁuul' Tendencies of
. | Io—1%, 20—,

Lnexcrros,

‘ Code Numbers for 'Wind Directisa.
Calm - -| oo 3:-._ _ .;u
N. by E. -4 ] 34 67
-EJH.E. - = | {'2 E-E EE
N.E by N. - vl 36 69
NE - .| o4 37 T0
N.EbrE .| 03 38 71
EXE . . 06 | a3p 72
E. by X. . 07 ' 40 74
E. - . LI5S | 41 T4
E. by 8. - o | 42 75
ESE - - 11 ' 43 Th
SEbwE -! 11 | 4 77
sE . - 12 45 78
S.E bySs - 13 46 70
SAE. - ‘ 14 ‘7 B0
S.byE.. . 18 458 Bl
8 . . - 16 49 B2
8. by W.. C1T 50 B3
48w, . . 1% 51 B4
8.W. by 8 .19 52 B3
5.0, -1 53 B6
SW.byW. - 21 54 57
W.EW, . | 22 535 BE
W.byS.- - 23 56 88
W. . . - | 24 567 1]
W. by N. | a5 58 o1
WNW. . 28 50 o2
NW.byW. .. 27 80 B3
MW, . . 28 81 o4
NW.byN. - 29 82 B3
NNW. - 30 83 o0
N.by W - 3l a4 87
N. - -l 32 86 98

CODE 2 (ww).

Code for weather at actual time of observation
and general character of weather,

Fine or fair
(Cloud 0.5)

"Cloud decreasing -

No T]guuanl- chunga

Cloud inereasing - -
Visibility over 50 Milometron -
With solar or lunar halo .
After fog or mist (or dust utm'm:l
After min or drizels .
After snow or slest

With or after thl.mtlar a-nd

lightning in neighbourhood -

| After thunderstorm - i -

M
0l
o0z
03
04
05
06
o7

08
!

Cloudy or
Dvercaat
(Cloud 6-10)

Fog or mist

Passing
Showsm

Tirizzls

Rain -

27

- 4

{

| Becoming thicker

J—

o

l

I|_|

" Cloud dmﬂr w c
No uhm,gu
Cloud increasing

Vigibility over 50 hlnmatrﬂ .
With solar or lunar halo .
After fog or mist (or dust ut-nrm]
After rain or drizzle -
After mnow or aleat .
With or after thunder -I-!Ili
lightning in n.m,ghhuurl'm-ud

| After thunderstorm -

For some time Apparently
OVErCaRE

]

[ Clear in zemith -

Just begun < Apparently over.
caat -

Clear in :ﬂmt-h

Intermittent< Apparently over
cast .

Clear in

For some time saribh -

: : Apparently

Becoming thinner Aot

Clear in zenith

For il:!mu- time —Clear in zemith

[ Blight with rain

Lh )

Hauw; with rain bmn-ming hﬂ'ﬂvﬂ'
rain

Moderate but dﬂmung

W

rain hmumng:imm.a

Apparently

ovorcast

hail or rm.n lnﬂ hnl
alesat

hail or rain nm:l hail

aleat -
BOOW

“Blight_occasional -

w:mt-mmun
but in

oocaaional
continuous

i but increasing -
Thick but decreasing
o Oecosional - - .
1 continuous -

[ Blight occasional - . -

s Bonbinuous
»» but increasing
Moderate but decreasing -
1 T | .
- Conbinuous . .
e but increasing -
Hoavy but decreasing
T U'I':Ell"ll:ll'lnl - - -
o continuous .

L

TV MV ki L1 & I
1T U .-.'|'l:'_1--'!

10
11
12

14
15
16
17

18

21
22

23
24

26

28
28

ol
al
52
53
54
bh
ok
537
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" Slight occasional - : . B0

. rontinoous - - - Bl

" but increasing - 62

2 Moderats but decreamng - i3

“now or Y : 84

Ll and < ': ﬂﬂ nmnml;inm. i a5

il - but increasing - - 66

Heavy but decreaming - a7

, Occasional - (1]

. continuous - (i)

"Slight occasional - - 70

- . ocootinuous - - . 71

. but increasing - -« T2

Moderate but decreasing - 73

Sleat or rain o oeoasionl - T4

and snow j = eontinuous il

s but intreasing - - 76

Heavy but decreasing - + 97

,, Occamonal - - - 78

L W eontinuous h

" Blight occasional - - - B0

. continuous - . - Bl

.. but increasing - . B2

Moilerate but decreasing - . B3

Hail or rain s oceasionsl ¥ . Bd

anil hail J] g pontinuwous - Ba

a3 but increasing - - B6

Heavy but decreasin - - B7

b OOCCAS] . BB

L continooua - ED

“8light without hail - . B0

., with hail - - Bl

Moderate without hail B2

ll'lh d-'. 1 'Wdlt-h hﬂil. ! = - D!-
under-  J goayy without hail (without

storm gale) - ; i Y

.. with hail (without gale) %

.. withoat hail -[rit-:‘ﬁnh} Bé

.. with hail {with - 87

; Line squall without hail - - 08

Line squall { e withhat - - 90

CODE 3 {e).
Code for characterislio of tarometric tendency.
i ssi) OF <= Steady or risng ma-tﬂrh‘"ill
j=L 0 Rising then steady - | | o higher
P Rising then falling - L yhan, = or
4= - —orl-+ Falling or steady | (1o  same
then rising - F 3h
4= Unateadv+ Unsteady but rising Eﬂ. o
B
yi & Palling - - - | meter
e —0 Falling then ateady - | o jowar
T -+ Falling then rising - | ¢pan  or
§efl— or—— Steady or rising | ype  same
then falling “ 1 s, 3 hours
9=0Unstoady— Unsteady but falling ng'n.

THE WIRELESS WORLD

CODE 4 (b)
Code for amount of baromefrie tendency.

If the figure taken from the barograph {half
millibars per thres hours) is leas than 10, the figure
:'}m]i is reported whether the tendency is up or

own.

1f the figurs taken from the barograph is one of
the numbers 10,11 . . . . . 18 the second cyplier is
reported and the wind direction modified by adding
33 (see Code 1)

If the figure taken from the barograph is one of
the numbers 20, 21 29 the second cyvpher is
rn‘7|:vort&d and the wind direction modified by adding
67 (see Code 1).

If the figure taken from the barograph is greater
than 20 report the figure 9 and add 87 to the wind
direction number, i.e., numbers greater rhan 20
are reported as 29

CODE & (W)
Code for past weather.
) =Fair or fina (b or hej.
1 =Cloudy.
2=0vercast continuously.
3=Fog or mist.
4 ="Thick fog.
5 =Passing showers.
f=Rain or drizzle.
7=8now or alest.
B=Hail or rain and hail
B =Thunderatorm.

In using this code the number should be taken
which describes the most important feature of the
t weather not already reported by the two
rea for * present weather' and ' general
character.” This is usually the largest number
of the scale appropriate to the occasion. In any
casa in which tha two res for " present weather
and general character ™ describe fully the past
woather also, then the appropriate single past
woather figure should be reported in confinnation :
e.i., in the case of heavy continuous rain without
fog or mist, the prosent weather figures would be
58 and the past weather figure would be 6.

CODE 8 (V)
Code for visibility.

Without precipitation

Precipitation - -

Code No.
for Latter.
Telagm.
0 XorA Objecta not visible at 50 yvards
1L Baor( 2t ] 2] o
2 o e el 550
3 E o i 1,104
4 F o - 2,200
5 L] iy in &, 400 &
f H = £ 4} milea
7 1 P " (E T
E I} ar ]{ T - 1H T
f L Objects visible above lﬂt i
The letters refer to objects at the following
distance and a letter is used to indicate that the
object with which it o ds is wisible. If
object A ia not visible the letter X is v,

28
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Object, Distance,
A. . . . 25 yards
B - = " = m 111
- - - - 1D 3
) : = = 2D i
E = e % - 55D mi
Fo. = <« 0,100
G - - . -52.200
H - 2 % 2 "'!'-I'm "
T
dw w  cen a2 gk o
K- - - . 1zt .
L - - = - is [T}
Fog or [ scals (for entries of ' weather ).
ﬂhli-u-ﬂ- Entry
“Vium'bla. in Register. Description.
X . Bf Very dense fog.
A . on" Dense fog.
B s af Thick
C - &f Rather thick fog.
D T Fog.
E - i Moderats fog.
£ am or 2% 1 Mist or thick haze.
}H }E :: t Slight mist or haze.
K } No entry of f or =
L
CODE 7 (H).
Cods for Relative Humidity.
Code Ralative
Figure. Humidity.
0 - . «  B5—100 per cent.
g - - - PpO—04 i
8- - - BO—BD
7. =« - 70—
6 - - . B0—8p
5- - . s0—580
4 - - 4—4D o
- . 30—ap b
! ] = m—m E
- - . 10—l
The code can be obtained directly from
the table of the dry bulb and wet bulb

thermormaters by means of tabls of H.O. 2a.

o ol —

- om ber,

WIRELESS METEOROLOGICAL REPORTS

CODE B (A, s, ¢,).
Code for form of cloud.

Form of eloud.
i

- - Ci, Bt
- - Ci. Cu.
= e ACu,
* - A, Bt

Cumuluoa ).
Nb.
Cu. or Fr. Cu,

= Cu, Nb.
- Bt. or Fr. 8t

=1"-7. % CYR

¥ 1 L i
L ]

B8t. Cu. (or Mammatos

CODE 9 {h].
oy, Code for height of base of lowest cloud,
Number, Height of bass of cloud.
o - — 50 metres - O— 150 feat,
1 ‘rl'“_ “:H} ET ] IIE'}‘""" an{. [Tl
ﬂ lﬂ'ﬂ—- Em T 3':“}"- Wu L
3 m— am (T} = m_l|m“ T
4 HM— ﬁ"m =i L lpm_zﬁm T
b m_]!m " s E.m]—a.m Tl
i) 1,000—1,500 S 3,000—5,000 .,
7 - LB00—2,000 &,0:00—8,600 .,
B 2,000-—2, 500 s 6, 500—8,000 .,
8 - no low clond no low cloud.

CODE 10 (RR).

Code for amount of rainfall.

For amounts of 0-7 millimetrea or more report
the amount to the nearest whole millimetre, e.g.,
17-2 mm. reported as 17.

For amounts 0-1 to 0-8 mm. use the following

'.l'ﬂr}rmngi'lmn,

eode -—
ol - =01
w2 - 02
o3 - 03
04 - 0
05 0-5
8 - 06
| Ir S Home rain but not measurabla.
bR - - More than B0 millimstres.
00 - Messurement impossible or
unraliable.
CODE 11 (r).
Coda for time of beginning of rainfall,
0 - ne rin.
; . ﬂ‘—; hours bafore the timme of obeervation.
T 1— ] pi
3. 2_3 : 1y
'l - 3_4 aw ey
5 - d—5 2 o
b - 5—8 2 il
T = ﬂ"-B - T
8. 8—10 B T
1 - above 10
—_ - mo obssrvation.
CODE 12 (8).
Coda for state of sea and character of swell.
0. no awell - =
l - - moderate swell »Calm or slight sea.
2 heavy awell
3- no swell - :
4 moderats swall : Moderate sea.
3 heavy swell -
i} rather rough ses.
T o BOE
B
]

||!!l-\.i:5‘ 117

mountainous sea.
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QUESTIONS AND ANSWERS

NOTE —This section of the magazine (s placed al the disposal of all readers who wish to receive advice and
informalion on mallers perfaining o both the lechnical and non-lechnical sides of wireless work, Readers
Mam;::dwﬂm_ﬁnﬂmngm—ﬂ}Murumunmhmdmmanmmqm

showld not exceed four in number, (2) Queries showld be clear and concise 3) Before sendi
pﬂwjﬂu uﬂﬂiﬂuﬂdlﬂmmﬁrm:u}mnmmuﬁﬁﬁﬂ'ﬁnm : nﬂh::

lﬁm Editor cannot undertake to reply to queries by post. [E}Angwmmuu
b:nmanpanudby Jull name and address of the sender, which is for reference, not for publication. ﬂmﬂu
will be answered under the inilials and lown of the correapondent, or, if a0 desired, under a ** nom de plume."’
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will

save time by writing direct to the various firms employing operators.

S5.H. (Woolwich) encloses a dragram of his sel
(Fig. 1) ond osks (1) For o general erilicism,

especially regarding the optimum wavelength for the
¢ Mark IV ampiifier, and concerning a condenser
which he proposes lo pul across the H.T. baltery.
(2) Whereabowuts in the sel could he instal a reaslion
cotl for C.W. reception. (3) He has made a frame
aegrial wnth 30 fwrne of 30 S W.G. in a 4" frame
spaced 1 cm., bul can gel no signals.  He asks why
thiz is, and whether the frame ss all right, and wheat
wovelength o would fune do with a 0001 mfd,
conderiger, (4) IJ his receiver should get signals
Jrom U8 A., and also long-wave European stations
if tuned o their warelengihs.

(1) The set is all right, but the amplifier is n low.
frequency amplifier and therefore works :il

on all wavelengths. The condenser wi
help a littla, but not much.

{2} For C.W reception cut out the erystal and
use H.F. 'I‘.ﬁn'mnlh. best with & condenser and
leak in series with L. Insert the reaction eoil in
perice with the plate of the first valve and place
0-003 mfd. condenser across the transformer
eoil in this plate circuit to by.pass H.F, eurrenta,

{(3) The resistance is much too high. Use very
much thicker wire, eq., 16 8.W.G., or, better,
7/24 B.W.3. Further, at least one of HF

ification ia necessary (or good con r and
rectification with reaction). A frame of the
dimensions you ify would tune to about

(4) Yea ;: U8 A signals will be difficult but should
be possible with a good condenser and leak
rectification.

W.H.D, !E.l\rll: Moor).—(1) In common elec-
trical practice the term rectified current is used
for current consisting of unidirectional impulses
only. In wircless practice, however, it is more
commonly used (ms in your reference to Bangay )
for any change in the average current in & circuit
caused by the impression of H.F, currents upon it
Rectification in & wireless sense may even be re-
garded as the tranaformation of radio-frequency
currenta into audio-frequency, though the term
itaelf is .very unfortunate when used in this
COnnection.

{2) As you suggest, rautl.ﬂnltmn is guite possible
with & Enutll not p-u_ung unilateral con-
ductivity if a potentiometer is used ; the only
masentinl point is that the characteristic must posssss
definite bends at one or more pnlnta.

(3) Yoa, quite correct; of, Fig. &5 page 7 —
ne c]nqum A.C, carresponding to two hall periods.

i .{Ihliau} Mmmmctmu#—
a of an “are and spark receiving set.”
Tﬁmﬂ shows varighle H.T. batteries and grid
conudensers without leaks, Humhtl_lfarnnﬂmm
of the circuil ; mehﬂu, urnngpﬂim_fnf
anather hgo-valve cireguit. (2) If
will recejve O.W. and telephony. (3) If a erystal
detector epowld be advanfogeously inseried in  the

700 me. with a 0-001 mfd. condenser. apark circwit. (4) If V.24 valves could be used fo
A : ) ey
|
1
1
Eg : < el Al fapeTE
e S

L 1

i i

_..?..- | 1

i | =) |

: I E’

1 I W _,'

E : I| e | :
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gocdd  par prosd, ard {f any of the varialde condensers
coudd be dispensed with,

(1) The above.mantioned features of the circuit
show that it has been designed for soft valves.
With hard valves & variable H.T. battery is un-
necespary and a grid leak essential. Wo think
that the circuit is out of date and unnecessarily
complicated. Seo reply to J. T. (South Shields)
in the issue of January Sth, page 730, for a suitable
two-valve receiver circuit. The closed circuit for
yvoor receiver would take the place of the frame
aerial cipeuit,

{2} Yea, with soft valves ; otherwise doubtful.

{3) We hardly think so. .

{4) Only with grid leaks. As regards the
condensera we advise you to start afresh rather
than simplify the circuit.

C.E.B. (Branksome Park) sends a skelch of a
receiver ( Fig. 2) and asks (1) For the induclance
of the coupder windings, and to whal range they will
tune. (2) What is the cause of noise in the tele phones.
i(3) If we can suggest a better circuil. (4) How fo
tune for tele phon

(1) Coill A=8"x5" of No. 28=15,000 mhys.

Coil B=7"~ 44" of KNo. 32=14,0000 mhys. :
i2) You do not give enough information for us
fo may,

il

. =

Fig. 2.

{3} The set iz fairly good, but the condenser C
s hardly necessary. The set will tune to about
4,000 ma, without it ; if used it ahould not excead
)3 mids. The condenser U, is not required
scroms B, which is only luuctiuninf as & reaction
coil. Put Cy acroas the Erimm-y of the first iron-
cored  transformer to l:;;}:l.uﬂ H.F. currents,
When wsing an auto-he yne arrangement of
this type a grid condenser and leak is undesirable
and is better omitted.

(4) Weaken the coupling till the set ceasss to
caciliate.

M.P. (Bussum) asks for dala for indervalve
L.F. transformera for use with (@) a French valve,
(b)a ¥.24 valve.

I sither rase windings of } and 1] oz. of No. 44
will be about right. ﬁﬂw exact values are not
very critical

M.G.5. (Edinburgh) (1) Sends a skeich of an
aerial (Fig. 3) for criticiam. (2) Sends sketches of two
ruggeried lypes of variable condenser (Fig 4a and b)
for eriticiam., (3) Aeks how to eliminaie the
commulafor ripple from a D.C. supply wsed for

31

H.T. purposes. (4) Asks of a Mark 3 receiver
L.F. amplification would be any wee for the Trans-
atlanlic tesls.

(1) The asrial i very fair, but use much lpugﬂr
spreaders than 2° 8", The results should be
rather botter with the instrumenta at the other
end.

{2) The tubular type should be fairly satisfactory
if carefully used, but would not be capable of very

aecurate  calibration. We do not hike the disp
typs, partly bocauss the capacity would be very
amall until the distance between the plates was
very small, and also because in the latter case the
vanations of capacity on serewing down would
ba mg;:mgulnr owing to the inequalities in the
screw bearing, ato.

(3) Earth each main through a large and reliable

Thie CiLiE TRAT

HiCa

Fig. 4. (b.)

condenser. Also put & big condenser acrosa the
mains.

{4) No, yvou aro unlikely to got results without
H.F, amplification.

C.W.H. (Sydenham).—(1} No.

{2) Something of the kind will appear shortly.

{3) Possibly FL (Paris), but cannot identify
from data given.

{4) Chelmsford is not giving telophony
grammaes at present, as tho station is engeg
other work for an indefinite perigd.

G.D.A. (Hungerford) asks (1) Could the discharge
from a special induction coil be adequately rectified
and levelled to supply a current of a few milliam pa
al aboul 400 volts for wireless telephony.  (2) Wonld

g B
on
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a small B-pole permmanent field magnel, confinuouws
CHFFEN wourid with very fine wire, cou toa
molor worked filamens batteries, be sufficeently
#lable for telephony. (3) For any information as
to the gemeralor used in the R‘.A.Ff 7. telephore
aeka.

(1} An arrangement of this type hes been tried
and is usad by De Forest for telephony. While of
poasible utility for telegraphy, it is very difficult to
arrange for hony, owing to the irregularity of
the coil disc . A tranaformer of A.C. with &
rectifying valve is quite a workable solution.

(2) There i no t tical objection to this, but
thea ical construction would be very difficult,
and it would not be easy to get enough power output
at the required voltage.

(3) Various generators have been used : D.C.
machines of fairly normal construction for voltages,
we believe, up to 1,000, We cannot identify the
particular seta you are thinking of from the in-
formation you submit.

AW.F. (Stone) has three iranaformera marked aa
Jollows : (1) Earth to valve with B terminals marked
OF, OP, 08 0P8 0P, 1P 18 0P, (2) Intervalve
with 4 terminals marked 08 OF 15 IF, (3} Valve
to tele phones with 4 lermainals marked O8 OPF IS TP,

Thess transformers are for a low-frequency
amplifier. P and 8 signify primary and secondary,
1 and O the beginning and end of the windings
reapectively, the first transformer having & variable
primary. Connect up as for an ordinary double

note m;gm‘ﬁar on thess linea,

A.CB. (Putney).—(1) Can enly gel signals
i fie mingle circudl crystal receiver when the A.7.C. ix
shunded. He osks why this 2. (2) Askse f 4t
would be advaniageons fo inderapace the plates with
paraffined paper and bring them closer. (3] Gives
o diagram of a single valve receiving circuif, and
aska if i would be saltisfactory. (4) Aaske of on
application he can get his ordinary license extended
#o ar to allow him to use valves.

(1) Your A.T.C. has far too amall & capacity.

(2) Certainly, bring them clossr. Iﬁfﬁn&d
paper is & doubtful expedient, but you might try it.
Alternatively incresse the number and size of

lates or make an additional block condenser to
Ering the capacity value up to 0-01 mids

{(3) A wvery tricky cirewit. With extremaly
loose coupling very regulta might be obtained.
Your condenser will do for the closed circuit but
the A.T.C. should be 0401 mids. The circuit
would be unlikely to be sanctioned by G.P.0, as
the aerial would be very likely to radiate,

(4) Yea.

ACTONIAN (Acton).—Your best course of
action dependa on w ¥ou are more intereated
in resulta or in the means by which they are
obtained. We would advisa yow, in any case,
to get some experience of your subjoct before
spending & lot uramunuy on elaborate sets, Why
not, in the first instance, join & wircless club ?
With regard to yvour queries :—

(1) Amateur receiving sete can be installed to
oporate with certainty at moderate wav
{up to about 8,000 ms.). Owing to P.M.G. limita-
tions aa to aerial, longer wavelengths become
increasingly diffioult to receive. You should bear

THE WIRELESS WORLD

in mind that " ready-made " receivers are apt to
go wrong, and the faults are difficult for a beginner
to locate.

(2) Yes, at the cost of additional complexity.

(2) We believe you will find the apparatus
offered by each of our advertisers trustworthy.
It would be difficult, and as you will appreciate,
undesirable for us to advise one maker's goods in
preference to any other'a,

(4) Bangay is the moat suitable book that we
know. We think you will not go far in W.T.
without & mastery of first pr.innip?ea.

GRID (Herts) gives a diagram of a circuit on the
lines of the April 17th * Crystal receiver with valve
amplifier,” bul showing a grid condenser and leal.
He asks (1) For criticiam of the eireyil, and correclions
in the coil windings if necessary. (2) What valve
he should use. (3) Could a glass tube (B} < 27" % }")
be waed an the dielectric of one of the variable condensers
by covering the owlride with foul and the inside with
melal tube, giving a tofal overlap when closed of the
same length as the glass, [(4) What would be the
approzimale wavelength range of this circudr,

(1) The grid condenser and leak are unnecessary,
as you are employing other means of rectification.
The circuit is otherwise correct, except for values
(san below ).

i2) You have & wvery wide feld of choice.
Frobably R type would be suitable, but only 4
volta are required on the filament. You should
arrange your filament battery accordingly.

(3) The capacity would be far too amall for the
values you apecify.

(4) Up to about 2,500 me. {aerial). Your A.T.C.
is too small; it should be 0401 mfds. Your
reactance coil is too large. Wind with No. 26
B.W.0G, and it will then tune to the same wavelength
as the aerial.

J.K.W. (Liverpool).—(1)Wa cannot give you
the maximum wavelength when you only state
that your inductance * tunocs alone to G0 ma.™
You must furnish its inductance value, or particulars
to enable us to calculate it.

{2) This is very difficult to predict. With a 1004t.
aerial and a crystal set operated skilfully, you might
axpect, under a conditions {a) to hear a shi
at night at a of 108 miles. (&) To hear .muE
stations as Clesthorpes, Poldhu, Cullercoats, subject
to tuning being satisfactory.

{(3) For the best results with erystal use a two-
cirenit receiver. At any rate, your condenser is
far too large. You would do well to employ it in
seried with your A.T.I. and wind some extra coils
to bring the latter up to higher inductance.

(4) A rotary make-and-break is the usual type of
interrupter for C.W. reception. It could go in
the sarth lead of the receiver quite satiafactorily.

J.C.H. (Falrhaven).—(1) Your serial is some-
what sereened by the house, but should enable you
to receive large E stations satisfactorily
with a good single valve circuit.

{2) Inductance is about 42,000 mhys.
length depends on the circuit.

{3) The diagram is {airly sound, but connect one
end of your A.T.I.-to earth, one alider to the aerial
and the other alider to the grid condenser. We
note that you use dry batteries and a Laclanche

The wave-
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SOME NOTES ON WIRELESS RECEPTION
By Puivie R. Coursey, B.5c., AMLLE.E.

HEN endeavouring to pick up wireless

signals we are most usually concerned
with obtaining the loudest possible sounds
in our telephones with the simplest possible
apparatus. Unfortunarely, such methods are
not entirely without their attendant dis-
advantages, and it is the purpose of this note
to indicate some ways in which these can be
avoided, at least in pare.

(f course, if merely a simple receiver
with crystal detector is employed, there are
no particular troubles to be contended with,
but difficulties are apt to arise when valve
detectors are used. 1 am referring in par-
ucular to the radiation that almost always
takes place when receiving C.W. signals
bv the heterodvne method, or one of it
modifications,

When a single crystal detector is used in
the well-known manner, the crystal acts in
the main as a rectifier of the highfrequency
potennal differences applied to it from the
tuner circuits. Since such a detector is
onlv available without further addition for
receiving * spark "' signals, there is no question
of the necessity of local oscillations and
conseyuent radiation. (Of course, when all
factors are considered there must always
be ssme radiation from a recew]ng aerial
when signals are being heard, since the
mere fact that sounds are perceived in the
telephone means that there must necessarily
be small high-frequency currents fowing
in the aerial wires—these high frequency
currents being induced in the aerial by the
action of the passing aether wave. The
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mere presence of these currents, however,
in the svstem of elevated aerial wires—
whether or not they are being utilised by
the detector—means that aether waves are
being established by these currents and
radiated from the aerial, just as such waves
would be established by larger high-frequency
currents set up in the same aerial, when it is
used for ordinary transmission purposes.
These currents, however, are very small,
and ordinarily their radiation effects are not
appreciable, although it isoften possible todetect
the presence of the radiation of waves trom
them, given suitable conditions. This phe-
nomena is usually termed * re-radiation™
from the receiving aenal.

The case is somewhat different when we
arc concerned with the reception of C.W.
signals, as unless some form of .* ukker™
or “ chopper ™ is employed at the receiver
or transmitter, it is usually necessary to make
use of the heterodyne principle in one or other
of its forms.  As is well knuwn, the main
principle of the heterodyne consists in the
combination of a kun:all}r gcn:mtcd hlgh
frequency oscillation with the incoming
high frequency current, the frequencies of
the two currents being hiightlv different
so that beats are set up by their interaction.
In the original form of httfmdvne the local
oscillations Were set up by means of a separate
source of high-frequency currents, included
in a circuit entirely distinct from the receiver
itself, but feebly coupled thereto. It was
Fc'-und long ago ‘that this arrangement could
be simplifed when three-clectrode valves
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were used for detector, by combining
together into the one valve the I{mctiuns, both
of detector and local oscillation generator,
This arrangement is usually referred to as
* Autodyne "' reception (as distinct from the
above-mentioned rate  heterodyne—or
simply * heterodyne "'}, since the oscillations
are set up in the receiver itself. One of the
uimplﬁt circuits for auml:lj.rne reception con-
sists merely of a tuning coil ]ulnﬂl between
the aerial and carth, with sometmes a va rli.blt
condenser in para]itl for long wave reception,
and the grid and filament terminals of a
detecting valve joined across the same coil—
a grid condenser and leak, or a grid potentio-
meter being interposed to ensure adequate
operation of the valve as a detector. In
the anode or plate circuit of the valve, a
reaction coil 1s 1m:1u|:i|:d which is magnetically
coupled to the aerial lnadmg coill so as to
provide the necessary retroaction between
the grid and anode circuits to enable the
valve to set up oscillations so that beats may
be formed with the incoming oscillations,
It is obvious from the most cursory inspec-
tion of this circuit that these Jocal oscillations
are tmvemng the whole of the actual receiving
aerial circuit, and therefore that they will
cause a:thrr waves to be radiated. This

THE WIRELESS WORLD

radiation will be very much stronger than the
* re-radiation " referred to above, and will
take place the whole time that the valve is
in operation quite apart from whether or not
any 5[!_.|I'I.l|5 are heir:.g received. All other
r::::eu'mg stations in the vicinity of the receiver
that 1s radiating in this manner will be able
to hear this continuous radiation, and if
attempting to work on or near the same
wavelength will experience interference from
it. Apart altogether from any question as -
to whether the use of such apparatus is per-
missible under the amateur licensing con-
ditions in force in this country, every user of
it should bear in mind the work that others
may be carrying out, and therefore avoid all
such possible causes of interference,

B\.r usmg_ an inductive coupling between
the aerial circuit and the above arrangement,
some improvement is possible as regards
reducing the unwanted radiation; while
still better results are possible from the use
of a separate heterodyne inductively coupled
not to the aerial civcuit but to the secondary
circuit of the receiving tuner as shown in
Fig. 1. Unfortunately, such an arrangement
involves the use of more apparatus than the
simple autodyne, while it is also more difficult
to adjust until one becomes accustomed to

Frg. 1,
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the best wavs of effecting the tuning opera-
tuns.  In l'lg, 1, L, represents the variable
tuning Ind'l.ll.‘l:‘.l.ﬂ-l.'.‘f !I"ur loading up the aerial
(1] thv: required wavelength, and C, the aerial
series  tuning  condenser, which may be
cut out of circuit if not required, or
alternatively connected in parallel with the
aerial circuit.  The coupling between the
aerial circuit and the closed runed secondary
circuit Ly 1., Cy 15 shown as provided by
the coupling coil L, but if preferred this may
be omitted and the coupling provided by plac-
ing the coils L., and Ly in inductive relation
to one another, as 1s erally done in most

** loose-couplers.”™  If, hn-wncr, the circuit
15 required for long wave reception, the large
gquantity of wire necessary on both coils
I., and 1., often renders difficult a proper
itdju'-hﬂ-l':nl.' of the coupling between them
unless they are placed several feet apart—
in which case adjustments may generally be
effected mast easily by the use of the additional
L'uuplmg coil 1., consisting of a few turns of
wire wound on a suitable E:-rmer, and placed
fairly close to the coil Ly, V,, T, C, R, B,
B, constitute an ordinary form m" detectm[.,
\.ahe circuit with grid condenser and leak.
In series with the secondary circuit, Ly LI
placed a second coupling coil Ly, containing
a few turns of wire only, and provided with
suitable leads for enabling it to be brought
some little distance from the remainder of the
receiving apparatus, and placed in inductive
relation to the separate heretodyne unit, which
15 indicated inside the dotted lines,

The heterodyne unit consists simply of an
oscillating valve circuit, preferably provided
with s own hlament and lligh-mnsicm
hatteries. The circuit shown is a simple
one to use for the purposes of this heterodyne
unit, and consists of a coil Ly, the Wlﬂdlﬂj_ of
which is divided in or near the centre into two
parts Ly L', with the blocking condenser
Cy of the order of 0-01 mfd., connected
between them and across the H.T. hattery
B,. Tuning is effected bv the variable
condenser Cg, joined in parallel with the whole
coil Ly Ly

Tht lﬂlj.EEt‘ of providing the separate

coupling coil L, in the secondary circuit is
primarily to enable it, and the heterodyne,
to be separated from ‘the remainder of the
receiver, so as to prevent accidental coupling
of the heterodvne to the aerial circuit, and
consequent increase of the undesirable radia-
tion.

Unfortunately, not even this arrangement
will entircly cure the trouble, as there will still
be seme heterodyne radiation from the aerial
since there s a small coupling, through the
receiver windings, between the aerial and the
mclllatlni.__ valve. Unfortunately, ton, the
circuit involves much more trouble in adjust-
ments and tuning up, and hence is not nearly
so easy to operate as a simple autodyne,
As, however, it is a step in the Fight direction
of reducing the unwanted radiation, its use
is recommended. A little practice in adjust-
ment will render 1ts use much easier.  Various
other circuits have been suggested by different
workers to overcome this radiation, but the
majority are in principle similar to the one

just described.

a/

i

In order to secure a really effective elimina-
tion of the heterndvne radiation when
receiving, it is necessary to remove the point
of application of the heterodvne oscillations
further from the aerial,  This can, to some
extent, be accomplished by coupling rhe
heterodyne ns-r:lllatur to the eutput, or plare
circuit, of the receiving valve shown in Fig. 1,
Iltstfad of to the secondary circuit 1y L, Cg
With a uml_le detecting valve, hnwewzr, l!hl'i
method is scarcely practicable. 1t is workable,
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however, when two or more valves are used
for reception, the first one or two being
emploved exclusively for  high-frequency
amplification, and the heterodvie oscillator
coupled to the serics immediately before the
detecting valve. In Fig. 2, the hel:erm:l-.-'ne
15 shown as coupled on to 'rhe grld circuit of
the detecting valve Vg, which is the third
valve in the series, r_he hrst two of which,
V,and V, are emploved for high frequency
amplification. Similar arrangements for use
with resistance-capacity coupled, or other
arrangements of mulu-stage amplifiers, will
be obvious from this diagram,

It is suggested that the use of some such
circuit as the one here suggested would be
found efficacious in reducing the heterodyne

THE WIRELESS WORLD

radiation almost to  zero, provided that
accidental couplings between the heterodyne
and the aerial circuits are avoided ; and thar
by the use of some such circuit we shall be
able to receive all the signals we wish ro
without in any way interfering with the work
of athers in our vicinity.

It mav, perhaps, be thought that, the
seriousness of the effects of this heterodvne
radiation have been overemphasised in the
above, but this view may be modified when it
15 recollected that many tests have shown that
the radiation from a smgle valve used as a
direct coupled autodyne receiver can cause
serious interference to other stations at
distances of aver 5 miles from the receiving
station where the oscillating valve is in use.

TELEPHONY ANDITS APPLICATION TO WIRELESS :

A SIMPLE EXPLANATION
By J. F. Herp, A.M.L.Radio E.

(Continwed from page 5 of last issue.)

The essential principles of radio telephonic
communication, as at present gzenerally
practised, are shown in Fig. 10.

=i

5i
%

" Mana i ﬂﬂmﬂ ’ﬂ]ﬂﬂvﬂ,ﬁnqp[r
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Fig. 1u,

The arrangement consists of an ordinary
C.W. transmitter, which, when no speech is
occurring is simply radiating its normal C.W,,
asin Fig. 10 (a). A runed and non-ascillating
receiver will be affected in the same manner,
so that Fig. 10 [«) also represents, to a different

scale, of course, the result in the receiving
aerial. Recufcation of these continuous
and unheterodyned oscillations (by either
valve or crystal), will effectively cause in
the receiving telephones a steadv current as
shown in Fig. 10 (¢}

Speaking into the microphone at the trans-
mitfing station must now cause the amplitude
of the radiated C.W. to be varied, this variation

- of amplitude (or crest value of each oscillation)

being in accordance with the speech. This
condition is shown in Fig. 10 (#), which will
also show the nature of the oscillations
which are now set up in a tuned receiving
aerial.

Rectification of these vocally modulated
oscillations will now cause the current
through the telephones to be varied, as in the
curve of Fig. 10{c). This low frequency or
audio frequem:v will follow the variation of
the amplitude of the received oscillations,
and will therefore be inaccordance with speech.
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This vocal modulation of the radiated
C.W s secured by several different methods.
With the first C.W. transmitters, using arcs,
the usual practice was to insert the micmphunc
directlv in the aerial, so that variation of
mlcrnphﬂm: resistance automatically caused
variation of radiated amplitude. With power-
ful arc transmitters the ordinary types of
microphone, already described, were quite
unsuitable, and many cumbrous devices were
produced to deal with the heavy currents
involved: The development of the valve
transmitter has now rendered it possible to
effect the modulation in low voltage and low
current circuits, so that ordinary microphones
can he employed, and the arrangement of
inserting the microphone in the aerial circuit
is now employed in only the lowest powered
ST

A simple C.W. valve transmitter is shown

in Fig. 11.

\/

IHHeA
T !

Fig, 11,
Stmpde O W, Valve Transmitter,

Lt consists of the ordinary reaction circuits,
with either a variable or a suitable fixed
coupling.  When the key is open the grid,
wholly insulated from the filament by he
condenser C, acquires a negative potential of
sufficient value entirely to stop the anode
current.  Closing the key shunts C by a
suitable resistance R (dependent upon the
valve and the voltages in use), thus allowing
the mean grid potential to asume some less

negative value so that a current is started in
the anode circuitand the usual reactions occur,
setting up continuous oscillations in  the
aerial indicated on the hot wire ammeter A.

A single-valve transmitter of this type can
be very easily modified for telephonic trans-

misn,-.im-'ll._as shown in Fig. 12 -

+
HT

2
i
) Fig. 12,

Simijde One-Valve Tele phony Transmitier.

In this case the high resistance secondary &,
of the transformer 1, replaces the resistance
R of Fig. 11. Fig. 12 thus amounts to
Fig. 11, with the key permanem]:,' c]u-;:d,
while, nf course, an operating key can quite
well be inserted, if desired, for Morse, being
closed for h:lt:phun",'

The aerial of Fig. 12 thus continuously
radiates C.W., as in Fig. 10 (a).

Speaking into the microphone M, Fig. 12,
varies the current through the primary P,
of the rransformer T. “This causes vocal
frequency voltages to be induced in 5, and these
are impressed upon the grid of the valve,
through which they vary the amplitude of the
anode current and of the aerial oscillations,
thus fulfilling the conditions of Fig. 10 ().

This method of modulation is only suitable
for short ranges, but, as it employs only one
valve, it is suitable for amarteurs as an minal
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and not too expensive venture in radio
telephony. i

Fig. 13 illustrates an arrangement of
modulation which has been used with great
success beth in this country and America.
Dc\elnped originally in this country for
aircraft pu (as described by "u.lajur
C. E. Prince in Journal 1 E.E., Vol. 58, page
J77), it has since been used extensively, both
for aircraft and ground station pu

This system depends on the fact that if a
steadv anode mlmg: be applied to a C.W.
transmitter, continuous waves of uniform
amplitude will be emitted (as in Fig. 10 (a)).
Any change that occurs in this anode voltage
will immediately be reflected in a change of
the radiated amplitude, and if the volage
be caused to vary rhythmetically in accordance
with speech, the amplitude of radiation will
fluctuate in like manner, as in Fig. 10 (&).

In Fig. 13, the left-hand part is simply
an ordinary C.W, transmitter, with the key
permanently closed, and a hlghhr inductive
the

H.T.

iron-cored choke inserted n

|

ancmL aion o8
Formell WALV

FELLATEN £
COWTASL WivE

<

Fig, 1.
Tele phony Transmitler wsing scpereale Ogeillator and
Cantred Valves,

positive lead.  "T'he associated valve is usually
known as the power valve or oscillator,
The microphone is joined, through its
transformer (for the usual reason), to the grid
circuit of another valve known as the control
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valve or modulator. ‘:prakinh into  the
microphone causes em.f.’s varying at vocal
frequency, to be impressed upon this grid
circuit.  This naturally tends to cause cor-
responding Auctuations of anode current in
the power valve. These fluctuations are,
however, opposed by the large inductance of
the chukl:', and set up across the choke a
nrylng P.D. ‘This varying P.D. of the
choke is systematically added to or subtracted
from the normal H.T. voltage, alreadv active
in the circuit.  As a result, the P.D. between
the plates of the reservoir condenser C, varies
at vocal frequency, and causes the necessary
low frequency variations in anode current,
and therefore, also, of the radiated C.W,

For small or mnderatel:,-' powered sets,
this arrangement gives very good mndui:-ltmn,
and has many :dwnug&, one being thar it
can be ipplll:d very easily in the form of a
separate unit or attachment to an existing
C.W. transmitter. The ordinary flament
battery is used in some cases, as shown in
Fig. 13, to excite the microphone circuit.
When used with larger valves employing more
than say 6 volts for filament ||1c;|1d|:-51:cnce,
a separate microphone bartery is usually
emploved. A further refinement of the
method consists in inserting a low frequency
amplt:ﬁrmg valve between the actual valve
to which the microphone is Joined and the
oscillating system.  This causes wider Auctua-
rions of H.'T". voltage in the oscillator circuir,
and therefore more effective modulation of
the C.W., with consequent increase of speech
range.

If it be desired to hear one's own speech
in transmitting (usually known as “3Side
Tone ™ the acrial circuit can  be re-
arranged as shown in Fig. 14, and a pair of
headgear telephones joined across the carth-
lead condenser. This re-arrangement  of
the aerial system is necessary to maintain the
insulation of the H, T, positive lead from the
earth, as this insulation would, of course,

be nulli fied by the telephones.

With this arrangement excellent indications
are afforded of the working of the set. (n
switching on the H.'T. a steady reading should

KV EECITY O &
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iml'ﬂt'diatl:]:r show 1 the hot wire ammeter.,
This indicates the normal C.W. radiation,
r.¢., that the oscillator valve and associated
circuies are  working  correctly.  Speaking
inte the microphone should now cause one's
own voice to he reproduced in the telephones,
indicating that the coutrol valve and 1ts circunts
are functioning.

f
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Bearrangement of Aericl Cirrwit fur ** Side Tone™

For the r:_._tptlun of wireles t-r:lin:phnn'r
any urdmarv spark receiver is suitable. T his,
of course, 15 due to the fact that although
the mitial gencration is C.W., the modulation
causes the actual radiation during speech to
be broken up at voice frequency, so that a
heterodvning receiver is not necessary. I
indesd, a Tt.‘l:.‘l:l'l-'l:l' with reaction umphnl_ be
used, thn: reaction must be short of causing
the ;u:nal pu.rmalwntlr tn oscillate, or the
received speech is greatly distorted. Tt is a

common failing with inexperienced operators,
particularly in receiving telephony for the
first time, to push the reaction too far.

With wireless telephony, indeed, the only
distortion that occurs is due to the instruments
and not to the essential medium of trans-
mission as in line practice.  "This immediately
emphasises the vast possibilities of wireless
telephony, and so great is this advantage that
one is certainly justitied in saying thar if
speech is ever to he transmitted over very
great distances it will certainly be by wireless
anel- not by wire or cable.

The transmission systems described, suffer
trom the dmadva.utage that they nec-e-_*.-.anlr
inv nhrl_ 3WIEE|11I'|I:I, to change over from ** send™
o *receive.”  Duplex wireless telephony
(by which speech both ways can occur
hlmultall-:HUalv, or the listener can immediately

“chip in,”" as in an ordinary telephone),
is a particularly difficult pmhlcrn. This
is due to the difficulty experienced in shielding
the receiver, so that it is not maintained in
permanent  oscillation by the much “more
powerful transmitter oscillations. “This, as
alreadv explained, would immediately distort
speech.

Several methods of effecting  this have
alrecady been described, but at the moment
these can hardly be :-.:;d to be commercially
practicable, Li.'rli.ill]}’ none of them are
in daily use in this country, and on the air
routes, civil and military, where telephony is
in daily use, the ordinary switching arrange-
ments still prevail,

The problem, however, is of fascinating
interest, and Js one of the more importane
fields for research by radio workers.

NOTES

Wireless Concerts.

A+ o ddevelopment af the Hague Coneerts, o
mechierne has pow been insugurated  ander which
A, Hermnan  [Darewski, e S TEAY RLIECET will “i'n-!
rhie Nodeplapilsehe Hadio Jodostese the T8
ronity of transmaiting by owireless from their
station wt Ehe Hague his lotest aoasiceal soecesses,
The oneerts are expectied to reach o raidins of
S0 amiles from thee Hagoe,  Transoissions ek
prlaece vn Bundays from 2 pom, to 5 pone, TRMUT.
nivd Thurmsilays from 8 pon, to 11 pome, 0N,
osmn o wayelemzth of 1 TIME me s

41

Wireless and the Boat Hace.

Py eomimseetion watl the @3xford sl Camnliridgse
Bt Haow of March Sith, wireless telegraphy was
tisst b ooy laeninseh e bpdels follovwedl thie erews, I:t'!'pljlj._;
pie Tovibedy weptls s Desesl v breeless = 0etd iovin installesl wieanr
Bares Brdge.,  The station was sahle to Il-'.l'r'];l £l
spectntors in the neighbourhood  well anformed
of the progress of the raee by relayiog the wireless

Paspuart= ley, 1||r"_rll|llll=1'll'l‘r
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SECOND ANNUAL
WIRELESS

The Seconid Ansval Conference of  Wirslosa
societies affibated with the Wirless Socistyv of
London was hell ot the Hoval Sociwety of Aris,
Johin Street, WU 2, on March st 1821,

Major A, FEreskine Murray, [L5e,, F.R5F,.,
]"h‘-wiqh'l'll rpl' thie Wirelesa bhwi-l’-'l:l. |._|-[ I..-I']l“l.l_rll 1u-|_|'|nr.
the chair at 4 LR

The minutes of st vear's Conference weee read
and confirmed, aml the Peestdent naile s few
announcemani=s with eganl to the arcanccments
for the afternoon anid evening,  (Sec p. 20 of our
Inrt dssne, )

The meenidn befoms the msstinge wos ns follows @-

(1} That it le sgppested to the Postimaster.
Cietpera] (limt e mualoes g=e of (e Sooieties
in policing 1he ether in traosmission
stl=e hetercidyne radiation in recsiving.

(2} That e list of all jamatear] holders of frans-
mnitting licences shoulil bes imaned by lin to
the Presiclent or Chairman of eaeli distrie
Nociety with the object that these licenees
should be kept under confidentinl supser-
Visian ||Ik' Bl WWirpless Hiﬂ.'il'l;'.' of Ll
thirrashe € liasii attilinted Societie.

i(3) That application  «hould Te made 0 the
Postmaster-Deneral  for (o) Helaxation of
the striet gqualifications at peesent demanded
of  helders  of  transmitting  licences, ()
Increases of the present himits of length of
meriads, wind (e} Reduotion of fees for frams-
missioa gl reeepition.

(41 Teter-Society Helay Orgami=sation,

(] Possibility of regular telephone ransoission
from a Digh jrwer aAt@tiorn [ il wll
piat teers of interest too wrmeateur= armed 1o s on
dlifferent definite wavelenet s for eolibestiomn

UrpOEe =,

() That omne of the comditions on which trans
||1i|1i|||_!| s rr't'i-i\'irlp_' lireawsrs  aurss ;|.|:r4|||.'|ﬁl
hhl:lll]il. Fwie thuaet Elias Doodibioi wianist loe o ppnesro bsep
of i reeogn il wireless soeipty.

(7] That the Conferenee be el i
provineial esntres annally.

The above mntters were put down for general
{liu:-ui:-iqm al 1||||' |'|:'1|||r5-cl |_|-I' (ePNE e pEAAIIE u[ =
aftilvatisd sovcaetie= anal dlidl et gy e et
the views of thee @it tees of The Wirsleas Soaety
af Laoanilon,

ihifierent

”I::u-llirl:' tliee € omferenee, the President -and
We are very sl to e yon nll bere toalay, Teapse
we think o ilehleratims= will bl vers moch
Lo ther oemeral progres= gl Amenn v oof ote s
sited s avwers st ioni=,  Uertanne of Tl seseped o=
altiliwted have wol been abilie to0 sl leslasgines.
Many of their woulil Liave to eotie a0 bomge weis
amd railwey Tare= mee @ serions saEier v ailay s
The Dl Wireless Society, the Falmborgl Wiseless
=orel v, the Cllasgow Wireless ."h'-m-iq'llv a1 b
Sy Hessoreh Soeiety ol sl goend wislpes
trv thee Confervnee, ol Figrel £l |h|'l'|. spes din bile
to =] dlelegates. The Wirelhss H-u-:'id-ll'c il Hull
sl It daer, ame whieh e Sevretary wayvs:

CONFERENCE OF
SOCIETIES.

1 wery ool regeet that it heas bBeen Podild
impssible for this Society to be vepreesented
al the fortheonung Confervnee on Mareh 1=t
which 1 trust will be suceessful from all pusnes
of view, | am, howesver, nsked to send the gollime.
!ihu |'v|-m1|1lliu1'|. \'l.l:iq-h W pnm‘!d mE @ rreeetine nl:'
memibers helid on Februes 24th e " Flie s
bwew 0 1 buis Howciet v oare of the opinion thet e
pesend regulations of the Postmusterd iemeral
for transniesion licences, naomely, with regard
ta the spwedd of seniling and receiving reguimed,
wril s ko Bl obiject of beeing strictly for research
wiorrk, should be modified to enahle mors memises
for obstann Ahe niseosanry Deenees Tor transmssaon, ™
Plesse b good enough to resd this letter at the
Conlerenee,

Thers in al=o a letter fram the Prestom Seientitio
Hﬂﬂlrl_'.'.. Wireless Bevtion, as follows :

In reply to vonres of the 21at inst.. | i sorry
to sy that we shall not be able to soml any
tlelegnties for (e fortheonong Conference this
vear, bt bopee 10 soeceesd o domg <o for 1he nexte
one,  With regord to the matter for oisemssion,
I swi=bs i =ik, N1 '|.H-|1n:|f l_1l' 1= {-I:Ilﬂllll-tll\'l'.,
that all aitilinred societies shoald Tee ||-|-r|||i1 ta=tl
biv the Postiaster-General to ingtal sl tse @
tramesanitting  imstallation  for  the  benefit  of
wrmsteurs and  sembeers who are gqualified  for
rescnrch in o wirelsss telegmphy, The power
neel ot exeesl 10 wiatds s spessibed By tliee
Post  Ofliee for private smuatear  installations
el elulbe n=e. 1 huve al=s fo temder gy thanks
oy bl Il af all membaer= For all eorresponi benee,
b, relating to Faclio rovernents, of wlaeh i
have Kindly norified us Wiskhing  vou svery
sieersd for 1l Tl

Tlhase wre twa soppewlat different progeoesit ons,
”l.rhllph Ih-'_\' I1|"|1|I- |||-\.|||r i Erpresppe fang |:r-|-||4-w-:.
Tk 11|si|1ir.|-|| of thaes Hull Hm-iilllr 1 thed el reeein-
letiveius shiomald bae somovescbind relasesd, el 10 soap-
gissbion froom the Peeston Seientilie Societ v oo thnt
vach soeciet v shonbl bave a transmmitting lioeneses
for the vse of wll its membes presamably s rotas
tooan, el accorling (o selatiohe,

A oo of mtters invee been put down for
genernd dhiseossion an e e st of e a grre
ol Thn ur'l‘i|ir|rr'r| :-.-m"iq-lir-i, il |:|1'| it 11-|-|-|'=.-.|-=|n'|:|.'
TR e wremin = ool 11w Clospmamnint Biee of 1] Woirplioxs
SHowcied v ool Leosmaebori,  "Uloeses tlhiinges mre s 1 by Biaves
Peeenn pegesivas ] Frostnn 2l vanvionis afMiliones ] somsie o=,
atdl I shall n=k any sesn b of the Sodiery whied has
made the suggestion, who may he proesent, to =ay
it iz with pegarid 1o 00 The firse 0= Leooghit
forward by the Peklaomn Wineliss Fxpmerinwntal
Memocintion. aml =

(1) That It be suggesied (o the Posimaster
(reneral that he makes use of the Societles
in policing the ether in transmission, and
also heterodyne radiation in receiving.

J= any member of the Peckbam Society b ®

Mr. Knight (Wireless  anel  Expevinental
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bwsgprinbion} : That wonling is ot guite ours,
aned what we said is this: it s 1o keep our
vwn iloorsteps chean, It is based on the following
two itemns s There was an amateur who held s
receiving licenee.  Ho constrocted g 4-inch spark
coil and procesided to signal 1o his cliom, unllj; o
yuarter of @ i away, using g (dain serial,
The ehm went mllntl wril  fetched tha
coil, and transmitted the answer from his end,
Cirramstances  made it [rmwsible for gur Recretary
to exact a promise that this experiment would not
b repeated. and we have resson to think that it
has not, but there are other enthusiastic amateurs,
and we shall enjoy s more peaceful possession of
the ether if we deal faithfully with them by roping
thiem into an as=ociationwhers they will learn better.
Mr. C. F. Phillips ([(Wiralesn Sociaty of
Londond: 1 think it is absolutely necessary that
s stepd should be taken to draw the attention
i these amateurs. who use valves for reception,
to the necessity for keeping them from oscillation
during reeeption of such well-known transmissions
as the Duteh Concert and others, On Sunday
witermoon last T was listaning in, with an emplifier,
to the Dhiteh Comeert, aned | oeounted interruptions
fronn, | suppose, 10 or 12 distinet different valves,
sotnie 0f them howling for very prolonged periods.
e | traced. It was about four miles away,
Al the gentleman who was snidesvouring to  wes
it alied st know that in order to receive vou should
ks pr thes walve Troo oscillatmg, so bee kept it steadily
ierillating for sorne cight or pine ninutes,

The President - The second item iz really
closely colmescteil with the first, and [ think 1
might reail it anil take the two together. 1 think

there wre severdl societies which have sent in much
the =mrme suguestion, [t s
(2) That a llst of all (amateur) holders
of transmitting licences should be issued
by the Postmaster=(:eneral to the President
or Chairman of each district soclety, with
the object that these licences should be
kept under confidential supervision by the
Wireless Soclety of London through the
affiliarted societies.
That b= that w list of all holders of transomit ting
Licetiers should e kept ander conlidential super-
vision by the Wireless Society of London throngh

the aftilimtes]l sowietios. That = peactically what
itomrnsunts to. It ois a8 ease of the socicties
wespebing  Thay  Postrpnsterdiepernl, if possible, n

kot pongr thes etlier i bt epuet, for their own benafit
tr=<tly, Bt o abostbat ot will alen T for bos henefit
sl thiee Leam dit of b Berviees  as well,  Will
moamine Whio sent up this suggestion  perlops
spwenk 1noat * The Crewnwich Wirelsss Society s
winnig Tliosse whioo progassd 11,

Mr.W. Burnham | Wireless Societ v ol Gimeenwich
Ay bl of Gireenwich, their wornling was  also
opemeiving lieenees " pa o well ons U transmittiog
= that every recognised wireless socioly

wastirminge that  the  Postimaster.Cenweral  wll
rocgtiise Thie aftiliated]  wincless sonietes— shionld
know of all people who were opernting wineless,
et hier erlH-lrthlll'I:.'.' ar  peeeiving, e s aistraet,
With regard to receiving, we have |'||rw|||3. v sl
“h:.' :il! IE] nH-q-m-'nr"IL' i l-lf‘vl"l'r |'|-H'|-Trl-|'-', ‘n'h{r nre frs

ik
Ili'l"lli'I'.'\.
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eeiving by wvelves, oler soe sort of  control,
With regard to transmitting, mo=t  people wiho
have transmitting licenres bave had to go through
a #iff examination, amd they know what iz what,
but, on the other hand, ley are inclined to be,
perhaps, somewhat ssltish.  For instanoe, talking
mhout this famous Duteh Coneeret, last Sunday
wfternocon  there was an smsateur  fransanitiing.
either using tonic train or CW. on snd off during
thee webecslin Gormer of the 1hateh Conieert, on n!:p'ruhi-
|:||l.l!!]_'|,' l.llr HELRIE \I‘H\'l‘lll‘h'ﬂ b rl']'ml (T [RIFETS of
sl fisbiimens, Deewise muost amateums throonghout the
vountry are siraining theic ears 1o hear the elusivie
Iatebimen, and if any official of the Wireless
Boviety had been listening e might have heen
able to warn this man to keep elear.  Then again,
the Gireenwich Wireless Society s closedy connected
with the Royal Observatory, sl the Astronomer
Royval is very leesen about loeal mterference, both
s regards tranamission anid the use of valves for
receiving, because on their big nerial they pick up
a great ileal of probably nnnecessary interference,
aieil they nae the wireless reception ‘thers for very
intricate colealations, gl do oot want 1o be in-
terfered with more than can possibly be helped,

The President : There i= o thind sugpestion
which nlso Dears on s similoe sobject, whicl 1
will resl -

{3} That application should be made 1o
the Postmaster General for («) relaxation
of the strict qualifications at present de-
manded of holders of transmitting llcences,
'ih) Increase of the present limits of length of
Mrlals and (r) reduction of lu:i for trans-
mission and reception.

Hhall we take (i) frst ¥ Will 2eoneone who desires
the relaxation there proposed sny something on
flie suhect.,

Mr. Heather (Wirel== anil FExperimental
Arsaceiation) : Speaking for the Peckhn Soceiy,
[ thirde the eualificotions pooht Tae modidied (o«
certinin exient in the way of Morae and technienl,
You mioht have aomnn e reseanreh work i ending
to |_l1:| r|;1|.l |'||_-:-u-'||_ri']|. nurk. Trat ﬂ||llﬂl1-ll1|:.' lieserautisns
b et alg thes spused of 12 warilla o minute,
however elever be pay I technieally. the Post.
masterenernl savs that be will ot geant b a
licenee until he can do o it of key-ponching
arel prrowee e ean do 12 words o ponute,

BMe, M, Chitd (Wireha= "'"il::lr"n-'!'_t,' ol Ll:'rh:i-un]',
With refecrmmes o the feinanrlis of the lnat ﬂlrl‘ﬂk-l.'r.

dlie mot think the Postimsterd Tenernl makes i
eompnlsary for the espuerimenter to o thet speed,
He con employ a spualifiead opovator 1o corry ot
the pecvssary Morse work, amd frome expeeriences
I bave bad, 1 oo ot st all i fivoiee of pedieinge
the stanclard of effeieney for tranosmidtige Deemees
A regarids Morss weork, 1 think i is vy inporiant
that the 12 words o minute stoedoed =howld e
Keepst e

Mr. W. Burnham (Wireli== Society of Creen-
wichi p = | serpe |-:|1l'ir~|-|lr with Mre Uliabd, Lioeggnmse
I ik it 1= r|||¢.n|||li=|:|.' TR T Lheaet Mprsss selaonalal
i l||r|-|'|:u|,-_r|||"|.' kepsevwr ol 1 ks 1|||Hii|i|.'||.li|_r||.5-l- tinher-
stiral b order o prrevent inferfereiee,

Alr. Knidght (Wirele=c ol Fxperimentue Aseo-
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ciation j - 1 suggeest i that ease that the muan
who is the best kev puncher might be the ven
wealkest reader, so that Dhe would staml & better
chanee of getting his licence granted than a fully
apualificd man.

Mr.L.F. Fogarty {Wireleas Society of London) :
It swswrans tor omee thet it hoils down to this, that if
w mebentilie o man wants o omake inveatigations
of s eertain phonomenon, is be, in order to ndulge
his desires in that direction, to upset the whole
of the et of the worlid, I he i not entitlsl to
do that, then he must gt somebody to do the
Morso for him, or else he must qualify on the Morse
sitle wo that he doss ot make himself & noisanee
to avervhody else.

Mr. W. E. Dingle (Brnghion HRadio Clab):
With regarnd to the mdaxation of the gualibcations,
T ook miost thindke mvw=ell that if is impossible for any
body  to attain & spesd of 12 wonds n minute,
Any man can do ihat in about a month, and if
he joine & society lwe will soon accomplisl that
resilt. 1 lo not think anybody can carey out
any research work in wireless unless e lina & certain
amount of yualifcation forthe key and isahle to read,

Mr. Boyd (Shettield apd [Detrict Wireleas
Hoeiety ) 2 T would like fo speak oo behalf of those
who sre interested in wireless telephony,  Wae have
in our Society memlers who want to experiment
purely on telephony, and apparently their Mornse
ig bl They oo oot want to b good at trans-
mitting or receiving Morse, aml b sesins rather
hard lines that they should be denied a trans-
mitting licenee when they want to e the telephone
onlv. | agree, ceriwinlyv, that if you wanl s trans-
mitting licegee for spark, your gualifications ooght
to be al lenst 12 words peer minute, bt 1 de think
Vs piferested 0 Ti-ll_-]l'llunj.' -r_rhlp:llt tivn have n
trunsmitting  licenee for telephony only, withow
any Morse qualifications whatever.

Mr. R. H. Klein {Wirelers Bociety of Lomidon) :
I understand that Morse (s necessary even with the
telephone, because o telephone your st bae
abile to el Morse o [rresnen interferenees witlh
wnybody elwe,  If vou ennnot undemtand Mome
you cinoot rewd m Government atation calling you
il vou are eausing interfersnce, and that s the
iden of insisting on knowing Morse, even with the
Il'h'llhh::lll." l:ll!].:lu'.

Mr. M. Child [Wireless Bociety of Lanulon):
L ain ot guite sures whether 1 am in order, bt it
bas ecvrrecd (o mwee, on this guestion of telephony,
whether, possibly o the future, it might not be
priossti bk foor thie Post @4Yer fo grant us g s parate
q-'n!,:i'lrngih on w kel Flu-::‘n]q- cpttlel Geal ot feelas.
phuﬂ.i:' nppueratiis, Thisit 1= & Fiatter h'\l-l”!'_ln.' for thies
futire, anl 1 only sogaeest it now parely tentatively
s rmewins of el ling over the diffieulty of Mors:
cpiinlitications,

The President : Tl secomd suggesdion in this
svetion 14 (h) increase of the present limits of
length of aerlals. Will the delegate speak whes
piketilis thomt supezest i

Mre. Prior [_‘;nrﬂl Laviurlosin ¥V irelvas .\-l-rH'II'irll'i'll-II'I:
A represeitiog the North Londdon Wirsless Qssiiein-
fooens | oshigsnalad ilke, omi thesie Behimdf, to thmnk s for
the invitation fo the Conferenee this aftermmm,
Ths muabsject my S=sevention wishes fo drmw nbtention

THE WIRELESS WORLD

tor i3, whether it woubil e possible (o approach
the Postmaster-Uieneral on the guestion of inereasing
the transnitting power ot present allowed o
amateurs in genecal, and also to inerease the lengih
of the asrials permitted. I think we all, more or
lews, auffer under the present restrictions ons way
wnd another, bt | cannot ses what harm would
result if the Postiaster-Genersl  could b per-
suacled to grant an increase of, saay, o further 1) fr,
ot the length of our wernals, making the limic
200 1. As reganls transmitting power, of coursse,
that s & different matter, and possibly thers s A
eertatn amount of justification in the restrictions
laid down, but | think that that might slao easily
and safely be increassd a little more.  There is one
other itemn 1 have been asked to cull attention to.
and that i=, whether 1t would be posstblis to approach
one of the leading companies 10 carry out onganised
tranamimsion of speech and musie for amatears in
general,

The President : That comes in wnider another
iten on the agenida, and perhaps vou will speak
on it then,

Capt. de A. Donlsthorpe (Wirelias Soewiy ot
London): With reaeed  to the  restriction  of
merials, [ think there should b gome ineressse allowed
in the bngth of werinls for amateurs who are ol
wsing  eryetul ald  Inwefreguencey valve  cireuits.
E"r'['h“!'m agme Afamalar] could s drawn i for thee
different types of “t‘i sratis which smateurs nse
inm tlis aeospniuset o, were are still guite w wombser
of amateurs whiv use s crvstal roceiver of the vern
limitedd  dimensions allowed, and 1 faney  their
resnlts sanmot b very satisfactory,

Mr. Knlght {Wireles sind Experimental Adsoria-
tiom) s Thers e one or two petnbers of our
Aasveintion whe Bnve spproacheed the Postmaster-
Gienernl for permission to lengthen their aerials,
w1 Diss e geanied.

Mr. Hollingsworth (Manchester  Wireless
Rociety ) : With regard ta the inerenss of power,
the attituede of my Socwety s thet, i possable,
mare  power  should  be granted 1o responsible:
members of the Hociety  rather than 1o casual
amateurs, with the iden that the Bociety should be-
rﬁluhrnim'-:! aa spnething moee thian o mers fasund
gimatenr, both ws doing better work and alss Tedng
ahle to keep more cssily wder control mntpers
relnting to the lepgth of aerials A greal man
-“HI‘H"IIFH I“l. HIF: “I"‘|'|HIH I“| I".‘;ln'llll't:ﬁ' il11’|"|'\ I‘1Li|"1l|
l“L""""""n where tliey are |}r'u|:|r1.|r'|1'|. el buer ineedViaciennn
for meweplion, atied veery pssibily, iF we got s uliglit
imerease i bength of merial the giestion of a wrenter
atrength of transmitting power wonlid not be soeh
an urgent one, heeause, insteald of aaving on the
power end, we conld save on the seral el

Mr. Dingle (Hrghton Hadio Club):  Ar e
luat Conferenee, Capt, Loring ngreed that the Post .
master-ietwernl wotihl ot aet on flee sieiet inder-
pretation s (o the actual length of amatenrs
merinks,  That was reported in The Wiprfons W,
Tei Fweer, 1 Ronvoewe oof oanes epses i anie oowen alisteien o
whieh s vxtra bength s bewn grantsl,

Mr. Have (UCardilT and South Wales Wireleas
Societv)r With reference to the matter of liniting
fransanission, aned the leagth of accial, 1 was thi-
(T UL :-:pl.'-l.!-.'irl: tor thie Megnbwer of Parlinieent for
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our district, and 1 put our case to him and asked
if he would ba pre to help us by bringing the
matter to the notice of the House and seeing what
he could do to make the FPostmaster.General
relent s little,. He promised he would do his
best in the matter, but he wanted some wvery
definite information on the subject. He said that
il trangrnisgion ie allowed to everyone he feared
the Bolshevist elernent would very soon make full
use of the opportunities given them, to the detri-
ment of the country. OF course, I tried to explain
to him in the limited time at my disposal that
anyons, bafors petting a licence, had to eatisfy
the Postmastor-General of his British nationality
and had to swear to keep the contents of all meseages
private., Somehow, he did not quite see the pont
of my argument, and he wanted some very definite
information on the subject befors he would move
in the matter, and if wa can supply him with the
information reapecting our wants [ think we can
secure his aid if we consider that it would be of any
use Lo us

The President: The next point is {c) He-
duction of fees for transmission and reception.
Thesa, | presume, are Post Office fees for licencos,

Mr. Heather (Wirelesa and Experimental
Amociation): With reference to fees, T might
!:l-nrha.pi relate my own experience. Some

ittle while ago I had the pleasure of being granted

permission to use 10 watts by the Post Office, and
paid two guineas. [ later applied for, and they
kindly granted me, 50 watts, but now they have
charged me another three pounds, The original
amount waa for the initial fee in connection with
the issus of the licence and the annual chargs, or
some such name a8 the Post Office gave it, and now,
within two montha—I admit 50 watta is wvery
convenient for experimental p I have to
pay another three pounds for another initial fee
and another yearly foo.

The President - So that you have two licences ¥

Mr. Heather (Wirelesa and Experimental

Amociation): No. Apparently the §).watt licence
cancels the previous one, if all amateurs are
going to fall into the rame trap as I have, the fees
ought to bo reduced if possible.
s Capt. de A. Donlsthorpe (Wirelesa Society
of London): With regard to the fee for receiving,
which is ten shillings a year, I have not seen any-
thing definite about it. I get one or two chits
from the Post Office gaying that ten shillings is
due each year, but I have not seen any confirmation
of such & tax being im on wireless amateurs,
I should have thought that a nominal fee for regis-
tration of ten shillings to start with would be
sufficient in the case of receiving. 1 do not know
about transmitting, because 1 have not gone in
for that mysell.

Mr. I-Iulll.n‘lwnrth {Manchester Wireless
Society): It might be pointed out that if, as
suggeated, the Postmaster-Genoral ecould ba per-
auaded to allow the icing of the ether by wircless
aocietien there would be no further need for a fee,
bocause it is stated that the fee is for the purpose
of registration and annual inspection. 1 have had
one annual inspection, and my impression was
that it war not particularly efficient. A junior
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clerk came round and asked for the aerial wire,
and when [ told him I used & closed coil aerial he
looked blank. Then he asked for the earth wire,
and I said I had not one, and he looked blanker
still. He went awsy and said that if they wanted
sny more information they would wrte for it
[{Laughter). I think the Posimaster-General is not
giving ua very efficient inspection, and the sociefies
could give him something better than that.

Mr. Rivers-Moore (Wireless Society of Lon.
don): I think moat amateura feel a very decided
irritation owver the whole matter, bocause thers
geome to be no real rhyme or reason for these
charges for inspection. Weo quite understand in
the ocarly doyvs of wirclesa telegraphy that there
wna a great advantage in being able to know where
wirelesa atations were, but in thess daye, if Mr.
Bolsheviat wants to do anything he can put a
loop aerial under his plaster, and with the greatest
ease he gets all he wants in the way of valve ap-
paratus, so that from that point of view licensing
12 entirely  inoffective. Annuel inspection hos
recently been sprung upon us, but it has been
poinfed out Lo be gingularly inefficient and in-
effective for the same reasron. If only some really
roasonable claim were put forward as to why the
Post Office should insist on these regulationa and
rules and taxes and licensing fees, I am quite sure
the Bocieties would consider it and put it before
their membera, and if it were reasonable and justi-
finble one would agres and pay up with goodwill,
I feel strongly that something of that kind is re-
quired to make the matiter proper and straight-
forward. With regard to the size of asrials, I
think the presant regulations simply put & premium
on the more wealthy individaal, long am ®
man can afford to buy s 3, or 5, or T-valve amplifier
he can do with o small aeral, but il he can only
afford & eryatal, and has not much money Lo spend,
he is hampered because he cannot have an aerial
big enough to give him satisfactory resulta. It
doea not matter to the Poat Office whether & man
is working with & crystal receiver or whether he
in working with an expensive valve apparatus.
It is & guestion of the amount of money ﬁn has to
epend before he can got busy.

Mr. G. ;. Blake |Wireless Society of London) ;
If & man were granted a licence to work with an
extra long aerial, and he used crystals when he

t the licence, there is nothing to say he will not

ter on got some valves and start using them, and
if he uses o valve on a longer serial he will couse
miuch more interferenes, The Post Office wants
some guarantee that he will not do that,

Mr. Haye (Cardiff and South Walea Wireless
Bociety) : With regard to the length of the aerials,
& emall aerial using an amplifier, is all right for
reception but with regard to transmission, 8 man
who is fighting against long odds, where local con-
ditiona are very bad, simply cannot get anything
with 10 watta and a 100 ft. aerial. In my case,
I am at the bottom of & valley with land all round
me one thousand feet high, rich in mineral ores
and buricd metal in the form of gas and water
maing, and how can I pet a decent range with
10 watts with the ordinary Post Office acrial 7
It is past my comprehension. That is really why
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I mentioned just now the guestion of trying to

rsuade  the Postmaester-Ceneral to relent in
*individual cases, if not in the ecase of all, and to
take into consideration each man's difficulties, and
where the difficulties are great to make some
ragulation to allow a longer aerial. I applied for
sight months befors I got a 200 ft. nnnnf

The President : But you got it ?

Mr. Haye (Cardiff and South Wales Wireleaa
Society): Yes.

Mr. Child (Wireless Bociety of London):
With reference to this matter of cost, the point
which impreases me more than anything about the
injustice of it, is the gqueation of charging an extra
fee for apparently, a8 I have letters to show, the
amount of r one is using. Supposing one
employs 10 watts, one pays & guinoa & year. Then
there ia to bo & pro rata scale apparently according
to the number of watts emploved. That does
not appear o me te be the right thing or the fair
thing. 1 think it is quite & wrong basis upon which
to make thess charges. It virtually means that
it ia the man who ia wealthy, and who wants to
use half & kilowatt, who can pay this fee and doos
not feel it, but a small man who has no money, or
very little, who wants to use a gquarter kilowatt
for a few exporimonts, has got to pay a proportion-
ately larger foe. It does not seem to me the right
system at all to charge on the basis of the power
the man is employing.

Capt. de- A. Donisthorpe (Wirelear Society of
London) : I should like to know if this is & tax
or & charge for inspection.

The President : The next item on the pro-
Eramme i8 ;—

{4) Inter-Society relay organisation.

Mr. P. R. Coursey (Wireleas Bociety of London ):
I do not wish to speak from the point of view of
being & Committee member of t.ha%':}imlflm Soriety
of London, but merely as representing & number of
views which have been sent to me on this point,
and, I believe, have been sent in to the Becretary
by & number of other societies to be put on the
agenda, 1 do not fesl personally that we need
anything comparable with the American Radio
Relay League, as we have a very efficient Wirelesa
Society, with affiliated societies in other parts of
the country. and there seems no need for o separate
Leagus. If inter-soriety communication s necos-
sary -—and I personally do not see why it should not
be done—it would seem to me largely & matter for
organizsation between the various socicties, There
iz mo reason, if the Post Office did not object,
why the official sot of a given society or club
should not bo uased for communicating with other
societies on certain occasions, but I should hardly
think personally that the Post Office would be
willing to grant an indiscriminate use of such
facilities for pgeneral conversational work, It
might conceivably be employved for practieal
purposes and for, perhaps, occasional use for
telophony and tronsmission of music, and also
for announcements betwoen varous aocisties with
I"Pﬂﬂ.:hrl to mestings o be held and pApers to (1%
reard, and anything of that sort. In this country
there hardly secms the neceasity for anything
approaching the American League, which is defin-
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italy out to tranamit amateur from one
uida}ru[ the country, or from one part ni the country
to the other. 1 i-alim such & relay was expen-
mentally tried before the war with the wireleas
stations then existing, and there is no resl reason,
with the number of transmitling stations in
exiatence now, why it ahould not be done at the
present time if the Post OfMce does not object,
and if there ia a need for it, but the whole point
peems to be that if it were used indiscriminately
it would cause a great deal of delay and unneceasary
interference.

Mr. Selby (Burton Wireless Club): This
matter was brought before our SBociety, and at the
time | regarded it unfavourably, for the simple
reason that I am afraid that, with the small power
sllowed for transmitting stations, the stations
would be too far apart to get & relay through to any
distance. Fossibly, round London and going
north for about ity miles it might he possible,
but beyond that | am afraid that transmitting
gtations are much too {ar apart to be able to carry
the through. Before the war we got
through to beyond Sheffield. The messages passed
through our station successfully, but beyond
Sheffield they got lost somewhere. Novertheless,
the scheme was successful and very intoresting,
and, perhaps, in the course of & month or two,
when there will possibly be more tranamitting
atations and licences granted, it will be possible
to arrange {or another relay.

Mr. P. R. Coursey (Wireleas BSorciety of
London): With regard to that it would sesm
that, with continuous wave work, it would be

ible at the present time. With regard to the
msue of the wﬁumlbuula of the wvarious trans-
mitting licences in the country, il a list were jissoed
wn should be in & better position to say whether
& relay would be possible at the present time.

Mr. G. G. Blake (Wireleas Society of London ) :
One point ia that we are oach of us given a licence
at the presont time with the names of one or two
other stations to whom we are permitted to com-
municate, but we may not communicate with any
others. 1 do not know how we shall get over that
difficulty.

Mr. Haye (Cardiff and South Wales Wireleas
Bociety): With regard to what has been said
as to & relay from ndon through Sheffield, we
are complaining that 10 watts is not aufficient
for our own experiments,  Since we have a member
of the Post Office with us this afternoon, if we com-

lain too much perhaps he might be inclined to

ock our power down a little, T do not think
it is really necessary to increase the 10 wattas,
because we in England are under entirely different
copnditiona from those in America. The Americans
have got vast apaces of ground, where 5 kw. will
not interfers with anyvthing, wheroas often. arounid
London particularly, 10 watts interferes with
commercial stations considerably,

Mr. Bovd (Shefficld and District Wireless
Bociety):  Inter-communication has already been
ostablished between Sheffeld and other societics,
and I think, if we could organise & night or nights
to have this relay organisation, it would be an
interesting thing for all wireless societies, becauss
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I suggest there would be other people besidea
ourselves who would like to know, that in case of
abnormal conditions, such as & revolution, shall we
BAY, OF &1 énemy invasion, & wireless chain could
be established throughout the country, an amateur
chain, that is to say.

Mr. Enight {Wirelesa and Experimental Aasgocia-
tion) : Dealing with that point, 1 think the sug-
geation put forward is an excellent one, but the
Postmuaster-Ceneral says that our stations must
not be used for the transmission of communications.

The President : Now we come on to the next
itrm,;hi{-h i r— it .

{5) The possibility of regular telephone
transmission from a high-power station
to include all matters of interest to amateurs
and to be on different definite wavelengths
for calibration purposes.

More than one Society has made that suggestion.

Mr. E. Blake (Wireless Society of London):
I am very glad this question is on the agenda
bécause it appears likely to lead to a result which,
some  time ago, ssemed rether remote. The
Marconi Company has before the Post Office an
application for & temporary licence b0 carry out
a somewhat humbler programme for amateurs
than ia suggeated on the agenda. The licence has
not been refused, but the Poat Office reguire
somo very good evidence that such a programme
would be really welcomed by amateurs, and have
sugegested that we should obtain the views of the
Institulion of Electrical Engineers or of the Com-
mittee of the Wireleas Bociety of London. It
meeurred to me that if some general expression of
opinion could be expresaed in the form of a resolution
this afterncon it might possibly satialy the gentle-
men with whom we are dealing at the Post OfFice.
The intention of the Marconi Company was to
transmit for & mere half hour or so once 8 wesk.
Wo do not feel justified in asking for more than
that, and we are proposing to divide it between
C.W, telegraphy and telephony, employing. say,
two wavelengthe, We also proposs to transmit
during each programme such physical quantities
—aerial current, power input. wavelength and so on
—a8 may be useful to the amateur research worker,
This idea, no doubt, will be much more useful
than the observation of unknown gquantities.
The " matters of interest to amateurs ™ 1 am not
sure about, and 1 do not ses how it could be
managed without very close co-operation between
the peopls who are running the station and the
amateurs ; but that can be settled afterwards
if we get permission. In any case, we shall emit
rarefully measured waves for calibrating purposes,

Mr. Prior (North London Wireleas Association) :
I should like to say that my Society ia anxious
that some scheme of this kind should be organised,
and that we ame willing to co-operate as much as
we can in bringing it about,

The Hon. Secretary (Mr. Leslie MoMichael) :
I hope that arrangement can be made.

Mr. Phillips (Wireless Society of London):
On behall of the Greenwich Soriety, would it be
in order to move that a resolution bo passed
thanking the Marconi Company for their effort Lo
help in this direction, and in particular pointing
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out how wvery useful ealibration waves would be.
Telephony would be of interest, and C.W. would ba
of intereat, but calibration waves, with a statement
of the intensity used for transmission, would be
extremely valuable for research.

Mr. Dingle (Brighton Radio Club): 1 have
much pleasure in scconding that proposition, and
might I say that in regard to the recent tests
which the Marconi Company sent out prior to the
transatlantic test, all the members of the Society
of which I am Presmident made an effort to obtain
them on a 200-metre wavelength, and in most cases
they were succeasful, and if we are able to calibrate
certain parts of our apparatus, ete., it would be o
most useful thing to every society in the kingdom.

The Presldent : 1 think, gentlemen, from my
own point of view 1 ahould say it would be extremely
useful to amateurs to have a chance of standardising
their wavelengtha and knowing roughly
sensibility of their receiving apparatus, and, there-
fore, 1 think that ibly one of you might care
to move & mul]:?lzn thanking the I%n'[u.r«:d:r:l:l.i
Company, through Mr. Blake, for their suggestion.
The ether is terribly full, and any such schome
would have to be done in the evening, and it could
only be done once a week, as Mr, Blake suggests,
but it would be intereating, and it would tend to
raige the general level of amateur work, giving the
curront at the transmitting atation, th-a diatancs
away and the wavelength. 1 think 'C.W. and the
reat of the programme is very much more important
than telephony, although the latter, perhaps. is
MOore ATMusing

Mr. Phl.l:llpu [(Wirelesa Boeiety of London):
May 1 proposs such a resolution of thanks to the
Marconi Company

Mr. Dingle (Brighton Radio Club):
sacond that proposal.

Mr. A. A. Campbell-Swinton (Fast President,
Wireleas Society of London): 1 have much
pleasure in supporting that. Both Parie and
Lyons send out calibration waves, but they are
mostly fairly long waves, and the Marconi pro-
gramme might, perhaps, deal with shorter waves
in addition. At any rate, 1 think it would be a
vary nice thing if we could have something of that
kind.

Mr. E. Blake {Wireless Society of London}):
I shall have much pleasure in conveying your
kind resolution to the Marconi Company. One
trouble in regurd to the matter i that wo shall
have to msk for & definite power, and we hardly
know what power to suggest. Some of the clubs
are situpted as far distant as the north of Seotland,
and the power usually allowed at the present time,
being of tho order of 10 watts, woulid not. b
very helpful for telephony. The wavelengths, of
course, would have to bo of the order of 200 metres
or 400 metres, but we shall have to fall in with the
views of the Post Ofier with regand to this and the
tine of tronsmassion and &s forth. 1 hope, however,
bofore the scheme is definitely formulated, to come-
municate with the Wirelesa Hociety of London, so
that we may eventunlly put forward a plan likely
to be of general utility and interest,

Mr. P. R. Coursey [Wircless Society of London )
In regard to the last remark of Mr. Bluke, it would

I will
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be intereating to point out that in the 200-motre
tranamission arrangod by the Marconi Company
before the recent transatlantic recoption test, the
lowest power signals, which 1 believe employed
transmission powers of 250 watta at most, were
rond strongly on the south eoast of Franee. A
stution at Nice reported very loud signals on 200
metres wavelength,

The President : You see, gentlomen, we have
got a standard to come up to. You will have to
read at Wick or Thurso, snd you will have to read
with something like 20 watfs in London,

We now come to the next itern, namely,

{6) That one of the conditions on which
transmitting or recelving Iicences are
granted should be that the holder must
be a member of a recognised wireless
society.

Mr. Lloyd (Bheffield and District Wirelesa
Society): 1 do not know if this resclution has
omanated from other aocieties, but it certainly
came from Sheffeld, and 1 am very anxious that
we should have the credit of it, because [ think
one thing we ought to do is to get on the right
mide of the Poatmaster-Genoral, if we can, and wo
must realise that in using wireless at all we have
tho power to make ourselves a confounded nuisance
to & great many people, and also to be dangerous
to the State. That being #o, it is necessary for the
Poastmaster.General and for the Qovernment to
make reatrictiona, and we are in the happy position
now, the matter boing so0 young, that probably
anything wo suggest will be heard, Weo could
not offer suggestions to the Chancellor of the
Exchoyuer as to what he ought to do about income
tax, for inatance, but we can suggest things in
regard to wirelesa that would help us and also help
the Government. In Sheffield wo ore bothered
with these outsiders, but I do not think it s so
much selfishness as lack of knowledge, we will
sny, that causea most of the disturbance, and we
feol in BhofMeld that if we could only get hold of
thess enthusiaatic perrons and get them into the
fold of the Shefleld Wircleas Society, we could
teach them better manners. That wuuf,d strengthen
the position of the Sheffield Wireless Society, and
the position of all societies. and if we could only
persuade the Postmoester-Gonoral 10 make it a
condition of the granting of licences that thers
should be membership of an afliliated society,
well, look what possibilitiea it opens ! The mem-
barship would go up tremendoualy (Laughter). 1
do not think it necessary to say anything more
mhout that, but 1 want to say just & word nbout
the policing of the other. 1 suggest that if this
is going down as o pesolufion, or if it is going down
on the Minutes in any shape or form, we must
be wvery careful. Thess Minutes, whatever goea
down in writing, will come up against ua. It will
be used in evidence against us at some time porhaps,
in fifty or & hundred years, and if it happens to
come out that thers s no such thing as ether,
look at the position woe shall be in ! | Loughier, )
With regard to telephony, T hope that if the Marconi
Company is good enough to do something it will
include tolephony, and I will tell you why. Tele-
phony makes wireless wvery interesting, and if
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you can make & subject interesting it goes o very
much better, and it i8 just for that reasgon that [
think, if telephony can be introduced, it will help
the whole wireless work.

Mr. Rivers-Moore (Wireless Society of Lon-
don): With regard to getting on the right side
of the Postmastor-CGeneral, 1 do not know how
much members realise the exact position. We
talk about restrictions and interferences and 8o on,
but we have got to remember that in this country
the dissemination of messages and the communica-
tion of all kinds of m ea ia A Qovernment
monopoly. The Postmaster-General is very touchy
on that subject, and members want to be wvery
careful how they put forward proposeals which in-
volve the transmission of messages from one point
to another, Anything of that sort which is pro-
posed must be done extremely tactfully, and very
carefully, or else we shall find one of thess days
that the Postmaster-General — — —

The President: That appliea to a previous
eubjoect. If you have anything to say as to whethor
o holder of & licence ought to be & member of &
rocognised society we sholl be pleased to hear it.
We certainly do want to hear more on  this
subject a8 to whether we ought to ask the Post-
madtor-Goneral to insiat that & person who obtains
a licence should be a member of a recognised
wireleas

society. Of course, such things do
occur in other businesses. People are not allowed
.to practise medicine without ing membera of

n recognised medical socioty, and the same thing
in practically true, although perhaps not legally
true, of many vocations in which there is a ruling
institution or association which setiles the terms
of work, eto.

Mr. Hughes (Bristol Wirelesa Association) :
I should like to say & few words in support of
Sheffield. As far s we are concerned in Brstol
there are & large number of amateurs experimenting
with wireless telegraphy who are not members
of the Boviety, and on the last oceasion when wo
beld the transatlantic test we experienced s lot
of jamming whom we did not know of. 1 think
it would he & good thing for all aocieties if amateurs
who are granted a licence could be roped into the
Bociot ies.

Mr. Boyd (Bhafficld and District Wirelesa
Bociety): In supporting this resolution  from
Sheflield, 1 should like to say that we have en-
deavoured there to lay down the law that all appli-
cationa for licencea should go through the Society.
We know exactly what the Poatmaster.General
wants, and we can deal with the applications
considerably more efficiently than if individuals
deal with the matter for themselves. This resolu-
tion, 1 take it, is simply an amplification of this
rule. A person writes to the Postmastor-General
for the grant of & licence, and the Postmaster-
General repliea that he must become & member of
a wirsleas socioty, and that the applieation must
come through the society. ,

Mr. L. F.Fogarty (Wireleas Society of London ) ¢
I do not think it will be possible for us to mask the
Poatmaster-General to insist and demand that every
person applying for a licence shall be A member
of & recognised wireless society unlesa the wirelesa
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rocioties are prepared ultimately to be responsible
for that member. If they insist upon his being
s member of a wirelesa society, and that sociely is
willing to accept him as o member, then if he
mishohaves himself afterwards, the wireless society
ought in somo way to be responsiblo, otherwise
there would not be much im it It would be &
rather ope-sided  kind of argument  otherwise,
'ersonally, 1 do not think we can really ask the
Postinaster-Genersl to insist on that. It is like
taking away the liberty of the subject to some
ey laent,

AMr. Frank Hope-Jones {(Wireless Society of
London]: [ agres with the last speaker,  When
first 1 hesneed thie ul,pg'guﬁ!iun maadde 10 seemed 1o e
guite futile to bring it forward hecauae it does
appesr to interfere with the liberty of the subjeet,
Lt at the same tiime 1 thought it weas an execllent
subject for discussion here, particularly os our
views will go forward and go out o good deal beyond
the four walls of this room. 1 do not suppose
that any society would object to taking responsi.
kality for the behaviowr of its members, which the
La=t speaker seemesl to fear, 1 think there isa il
heald o bwe said for the proposal, although 1 hesitate
o consider that it is within the pale of practical
pelitecs, or can be, to-ilay. Here 19 one cose,
although perhaps the representativie of the Fx-
preerimental Association of Dulwich will speak on it
tartter than [ can, but it appears in one or twWo of
their letters, One of the members of this Society
Frae= worriesd the authoriiies I!'I::IHH[!J!"I’H].II}' '|.r1'l.-' n:—-ukilq.',
fur permission for every little chapge which he
mubide in his peceiving gear.  One day be raid e did
not know how he could distorb every hstening
station by & bodly adjusted valve,  As his permit
included valves 1t was i the oflicim]s” nund to with-
iraw his licence, but the seeretary was able to give
the offivials an vedertaking that this nan wonlid he
instructed thoroughly on the point amd bis lieence
was maverl, 1 dBsimle a0 showld be |:|L'|.-‘1ih||" for 1l
nffiliated societivs throughout the country fo save
the MPestmaster-General and s officisls 8 great
fleal of unneecasary work and troublesome trivial
correspondence  about  details. It would be a
rounscl of perfection if we could rope inevery
applirant for a licence as & member of o society
anedd to go through our little achool before e
troiibdes St. Martin's-le-Grand, but, a3 1 say, |
ilo not consider it is practical politics at the momen?
ulthough 1 think thore 18 0 good deal (o be sard for
it.  “The subject forms a most interesting discussion
wned 1 hope we shall bear more of it

Mr. Phillips (Wireless Society of London):
I think if thes resolution weres armended im some
particular it might come within the region of
practical politics. 1 do not suppose the 'ostmaster-
tiweneral can be persuaded to foree prople to hecome
members of sooioties, Wo can take thst ax o
foregone conclusion, | think., but when vou apply
for a licenes you have to give referonees,  If the
Postmaster-General made it known that e would
aceept a3 one of the referees 8 recognised wireless
soviely — (o aak the prospective holder of a licence
to give a recognised wireless society wa one of his
referees  then, perhiops, the society woulid aceept
rarme reApongibility for the licenee holder,

Ar. G. G. Blake (Wirclear Boeiety of London) :
That seems all very well in towna, bul how about
if we take the whole of England aa the district that
we have under discussion.  There may be some man
in the Hebrides, where there 18 no wireless socicty
within reach amd it would be very difficult for him
to be able to do any rsesrch work althoogh bie
would be well out of the way where he could not
de apy henn to anyhboedy, It would scem rather
hard to make him join & society before e could get
a licenoe,

Capt. H. Tingey ({Wirtless Society of London):
1 sugmest that he forms & wireless society himeself,
with Just n few people round about. [ Leaweghter, |

Mr. L. F. Fogarty (Wircless Society of London ) :
That would bave the slvantage that a man wonld
ke able to recommendl liimselt to the Postmaoster-
demeral. [ Lawaghter, )

Mr. Knlght ({Wireless and Experimental Aasovia -
tion): If the munagement of our Rociely came
to an oflivial agreoment 1 think they would gladly
masume the responsibility of keeping their flock in
oreder, aod nlthough we dlo not sugeest that menbser-
ship of a soviety should be an indispensable pre-
liminary to the granting of a licence, wo do diefor-
E1'|.Il|l.||.'|. suggest  to the authorities  that  their
rﬂpllm to upplwnnh might carry the adviee (o
join an approved society nnid might even go so far
as to indieate one,

Mr. Have (Cardiff wnd South Wales Wireless
Socicty): With reference to the remark as to
prople living i the Hebrides and miles away from
wny wireleas society. In the coase of the South Wales
Wircless SBociety, we have members living 80 miles
ilistant from our besdlguarters, amd scoe of e oo
enthusiastic cnongh to travel that distance and back
again to attend n meeting of one and a half or two
hesuars' durntion, 1 should wot think there would
be any difficulty at all in referring 8 person applying
for n licones to thie nearcst wircless society,  Our
Treasurer informs me that we have a redoeed
sub=eription for such members who live at o great
distance ;. corresponiding members they are called
atul their subseniption is only =

Mr. G. G. Blake (Wircliss Society of Lomdon ) :
How s the soviety in that case to get to know
the merits of the an of he lives so for off ¥ You
cannot expect him to come hundreds of miles
when he is only doing the thing for a hobby, s
how are you going to know enough about o man te
b |r-n|mn=-uhl-. for him in the Dot e ¥

Mr. Haye (Cardifi amd South W ales Wirel s
RBocicty): With regard to that, 1 might say that
before we make any applicant 0 member he has (o
attemd in person, and, of conrse, lod gualifications
nree very guickly determimed and his wlmision 1o
mernbership determined secordingly.

Mr. Lloyd (Sheflield and  District Wineless
Bovicty): It has been suggested that the Sheilield
recuest should bee altered. 1 may say that wo hnve
nao ohjection to altering it in the manner propased,
s that it should read that the society should Das
Eivenn ms d Pelorene,

Mr. Philllips (Wircless Society of London): 1
pipcani the mesolution shoulid read to the ceffect
that the Postmasster-General should cxpress his
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willingness to sccept as a referee 8 recogniscd
wireless aociely,

Mr. Lloyd (Shefficld and District Wirelesa
Bociety): Most of the points raised we have
experienced in Shoffield, but they have not troubled
us. We have country or correaponding members,
and they come in from a great distance, as much as
30 miles, and we keep in touch with them. [t
has also occurred to me that thers is one little point
that is in our favour, and as there are a8 number of
pererotaries here they might consider doing the sama
thing. Wo have roped in—to use a phrase already
mentioned—the representative of the Postmoster-
Creneral into our Bociety -- (lauglhter |, --s0 that we get
to know something aboutl these things. It has
helped us very much.

Mr. Knight { Wireless and Experimental Associa-
tion): With regard to the last speaker’s remarks,
in one or two cases | believe the Postmaster-
Goeneral haa accepted the signature of our seerotary
ns 8 roference,

The President ; Let us now consider the last
iterm on the programme, that is

{7) That the Conference be held at different
provincial centres annually.

Mr. Savage (North Middlesex Wireloss Club) :
It has orcurred to me that it would add much to the
vilue of theso conferences if they could be held ar
different times in different towns,  As far ns our
Cluly i3 conrerned we are guite confent for the
Annual Conference to be held in London, 1t suits
U Ty weeell, bt imy i[iﬂml.m;'mg Ll ol ter h-.-{'u'-l'lll_'!.'
with some wireless friends from the north they gave
it af their opinion that one conference held in the
north of England would be of more value to club
life than a dozen conferences beld in London.
The same thing, no doubt, applies to the Midlands
wned thee west of Englond.  Before closing my re-
minrks, I would like to say that my Committee
have reguested me to tender thanks to the Wircless
Society of Landon for the rogular supply of literat ure
l'-l'-"i'l;':i'I.‘HI. r,l.:ld Hu- l.'.'-|-|-e'1_|11|.r- HF"..‘!'II T ONIF !_'Il:lr
membeers by the Soviety ob ifs maelings.

The President : This iz a fairly serious matter.

Mr. Llovd (Shetfield amd Dustrict Wircless
Soriety): Speaking as a Sheflield member, we
foel thet there is less inconvenience in getiing to
Londoen probably than te any other centre, st
the present time, T think there i3 hardly sofficient
intereat (o go oulside Lomdon, It is not like the
Lig enginecring  societivs amnd  chemicnl  soeienes,
where there are a lorge number of members in the
proviners in each of the large contres. 1T you went
to Birmingham or Shethield or Mancheater or Liver-
prol or any of the large towns you would have
considernble dittieulty in foding accommodation for
a large number of wireless peaple, and London is
the maost petpt-able ploce o the coundry,

Mr. Frank Hope Jones [Wircless Society of
London) : T am rather relieved personally to hear
that the general opinion of the meeting appears
not to have taken the forin of a strong reguest that
the Conference should be held in varions pro.
vineial towns in turn all over the kingdom. From
the executive point of view it would be distinetly
diffienlt, You must vemember thint the subserp-
i o the Society iz a small one, that i1s Tasiness
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is conducted by volunteer officers, and unless and
until we have & permanent building and a porma-
nent paid staff it would be distinetly a problem to
convene conferences in one town after another.
We are not big enough to rival the British Associa-
tion or any one of the at societies who hold
conferences in the provinces. At the same time,
the Committes waos most anxious to hear your
views on the subject, sand hed there been s strong
wish 1o the contrary, desperate efforis would have
been made to have conformed to it if we could have
done so,

The Presldent: We have a representative of
the Post Office here, Capt. Loring, who deals, 1
belisve, to a large extent with thoe matters which
we have been discussing. 1 should appreciate it
very much if he could be persuaded just to Ray
a few words on the points which have been raised.

Capt. Loring : | am sure you will not t-xipﬂt
me to answer all the points which have been
raised this afternovn, When [ came here [ haod
seen the agenda, and [ had come with, so to speak,
preconeeived fdeas. 1 have no doubt that the
proceedings of the Conference will come to the
Post OfFiew in the ordinary course, and you will be
able to reconsider all the things you have said
before they come to be put down in print, T have
no doubt that vour arguments will then b esven
stronger on the varous points that have been
raised. and they will go through my hands in the
natural course of events, Then 1 shall be able
to remember what lias been aaid here and support
a good muny of the pointa that have been made.
I propose just to read from the agenda, and very
briefly to supplement what preconceived  ideas
1 had. The first matter is the policing of the «ther.
Though the Post Offiee would be guite prepared
to investigaie any complaint mude by a licenasea
of interference or other inconvenience eaused by
a breach of the conditions of his licenee by another
licensee. I do not think we can go 80 far a8 to invite
the pasistanee of amateur wireleas societies 1o act
s palice of the ether, even as agamst other amatours.
The Covernment, alithough 1 hear this aftornoon
that it ia very ineflicient, has its own organisation
for this work. It is, however, obviously to the
interest of amateur licensees to see that the present
good relations beiween the DMost ORiee and its
licensees 13 mmintained, I it were found  that
certain amateurs were exceeding the coifilitions
of their licence, the effect would certainly  be
prejudicial to the amateur movement. | am glad
to sy thut so far there has not heen the slightest
indication that that is the case. | must say we
have bad no trouble with amateur licensees asn
whole, although 1 am very pleased to hear that you
have all suffered from the inconvenienees of inter-
ference, and therefors, will probably have sympathy
for the Government, il as & omatter of Tacl we
bnve hod o comploints at all, proctieally, of any
interferenes by amateuars with the  Government
merviees, which is extremely satisfactory.  When
we come to the guestion of asking the soeictics
to police the ether for us it is a very big and dittienlt
o, @nd there is & good deal more in it than mests
the eve.  Coming to the second point on the sgenda,
that the President or Chairman of each district
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society should be supplied with a list of holders of
tranamitting licences, there are 150 transmitting
licences and over 4,000 receiving licences, and [
do not think we should have any fear in giving
the London Society & list of the transmitting
stations, confidentially, if they promised not to
publish them. You could them round to the
affiliated societies, 1 do not think, however, we
could go into the gquestion of giving you a list of
the receiving licences. There are 4,000 of them,
and it would be a tromendous business to keep the
list wp-to-date, and moreover, [ think it would
be unmeceasary. It aeems to me that it would be
better il the amateurs themselvea furnished the
London Wireleas Sociely with particulars of their
stations for publication in the organ of the Society,
and thus form your own lists. That does not seem
to be an impracticable ition &8 time goes on.
Another of our difficulties is that, supposing we
licence a gentleman who does not want his name
to bo published, it is rather unfair to him if we gave
his name againet his will to the controlling society.
That s rather a difficult point, but we will have it
considered.

As regards the relaxation of gualifications, the
qualifications are the considersd recommendations
of a specially a inted Government Commities,
and [ do not think they would be reconsiderad
unless there was some fresh development of the
genernl wireless situation. [ see no prospect of
that at present. Somebody did & moan about
Morse. Ewven in America they have to do 10 words
a minute before they can get a licence, and we are
asking for 12. There is not very much in it, and
I eertainly could not myself support any relaxation
of the gualifirations of the amateur licensee for
transmitting purposes.

Az regards the incroase of aerials, it 8 B
convenienes o us, generally speaking., to have a
standard types of asrial, and [ think the fact that
anybody who can present a reasonable case for
a larger acrial has it considered, and, in 80 cases
out of a 100, granted, really meeta the situation.
At any rate, we cannot alter the standard aerial
without calling together again the Government
Committis that decided it It 18 not only the
FPost Office that is concorned in these things ; it
is the other peopls, but I have not heard this
afternoon a mingle grouse, not a real good one,
ngainat the size of aerials. The aerial that was
decided u

was tried experimentally in various
;,:l.rtn of England by the I-Erlg_'lnmr-inr[fhiel' of the

ost Office, and was found to be & good aecrial
for crystal reception for ordinary purposes, As
I tell you, if anybody wants & specially big aerial
for special purposes, or is in & very unfavourable
position, we are quite prepared to consider that
application, and [ think you will genarally find that
it is granted. At any rate, I do not know of any
cnsn in which it hasa been refused.

As to reduction of fees, that really does not
affect me very much. I am not very much eon-
cermed with fess, which is & matter for the Ae-
countant-General, but the charge at present is
based upon the expenditure to the Post Office of
licencing the wireless stations, but no doubt, when
the considered report of this Conference is available
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that matter will be reconsidered. One gentleman
has said that he paid two pounds for 10 watta, and
another three pounde for 50 watts, making five
pounds in all, and that does seem a little bit
exponsive, and these points require to be raised and
congidered. 1 am not offering you, however, any
hope that the fes will be reduced, but if you can
make out & very good case l.m“lpfut. it to the Poat
Office through the London Wireleas Society, 1
am sure all thess pointa will be considered in a
reasonable spirit.

Before 1 came down here I really did not under-
stand what the inter-Society relay organisation
was, and the only note I hove made with regard
to it is that there would be no objection Lo stations
eommunicating with each other, provided they
did not exesed the terma of their licence (Laughter ).
That is really the only thing I could write. But
there again, it is one of the pointa that have been
raised, and will appear in the considered roport
of the Conference, and we ghall then have the
opportunity of going into it,

As to the poasibility of regular telephone trans-
misnion, that will be favourably considered by the
Post Offiee when it is put forward, but we do not
altogether like it coming from the Marconi
Company, e it puta uwe in rather an awkward

ition. It would come very much better from

the Wireless Society. The Marconi Company's
representative will, 1 am sure, understand what 1
moean. The application will bse much easier for
us to deal with if it comes from an organieation
like the Wireleas Bociety than from a firm. We
eannot give the Marconi Company preferential
treatment over any other firm, so that if they asked
for permission to send out for half an hour overy
wesak, hall a dozen other companics could come
along, and we should hnve to give them similar

rmismion, whereas if the Wireless Bociety of

ndon were to apply it would make it much easier
for us,

The gueation of wavelengtha ia & very difficult
one because, at the present time, it is not oasy to
find wavelengths which do not interfere with
genuine work, and the Marconi Company will ba
the first ple to admit that, becauss 1 think they
will realise the trouble they have had with the
communications with Paria and the difficulties
there, It is wvery difficult to find & wavelength
which ean be put to a certain definite puriman
without interference, afld with rogard to the short
wavelengths which amateurs are using now, we must
all remember that there is & distinet tendency
nowadays for making a8 much greater use com.
mercially of very short waves, and that ia another
thing we have to guard against and watch in the
future,

As to the suggestion that applicants for licences
must e members of & recognised wireless society T,
like Mr. Hope.Jones, think that it is practically an
im ibility for the Postmaster-General to con.
sider such s proposition at all, but listening to what
woa said this afternoon, there are some things in
favour of it. I do not know that we can ever make
amatelr wirelesa workera into a trede  union.
1 know you cannot lay bricks without being »
bricklayer, but [ think it would be very difficult
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for us to make the condition that applicants for
liconces should be members of & recognised wireless
socirty ; but 1 have not considersd 16 st all.

I think that is about all T have to say, unless
there is any particular gquestion I have not touehed
on that 1 ecan answer. Somebody asked about
paparate wavelengtha for telophony, and  Mr.
Child suggested that this might b brought abot
in tho future., Just st the moment, howsver,
wo hove not eny wevelengths for anything, 1
think that ia all 1 have to say, unless thers is any
particular guestion anyhody would like to ask.
{ Leowed o prplaanene. )

Mr. Llovd (Shefeld and Istrict Wircless
Society): May 1 ask if Capt. Loring is n member
of the Wireless Society of London ¥

The President + Yes; he is one of our Viee-
Presadents, [ Lewghier. )

Capt. Loring - 1 do not know who 1 am sap-
posed to be this aftemoon.

Mr. Frank Hope-Jones [{Wircless SBociety of
London): 1 think the last speaker hos really
hiet the nwil on the bead.  You msy heve notieed
o apparent npse or omussion inoregaed Do the speisch
which Capt. Loring has made, You might have
cxperied n formal vote of thonks from the Wirclesa

TEST TRANSMISSION

Below we are abile to publish a summary of peporta
receivied by Mre, I, Burbury from vierions Localities,of
the raceptinn of the CW. and telophony tests trans-
mitted  from  his station, 2 AW, Gropelestone,
Wakelield, v March Sth and fth, A few detals
of the transmitier are al=n given,

THRANSMITTER.

Aerinl.—70 feet apan, 00 feet lead, Le-shaped
height of horizontal part, 55 feet ; down lead
passes close to an earthed lead roof for 20 per
cend, of its length about the middle of it span,
Directive, of ot oll. to N E.

Power,— Aerigl  amps, Telegraphy, 0.8, ; Tele.
gri‘l.ph_ﬁ.'. 055, ]I‘lF:I:ﬂ‘. LT mil]i:rl.lnrm il T valta.
Falees.— Mullard " B, e, "R valves pumped

hard.

Confrod. — B, ALK, control valve eircust, saone numbor
of rontrol as power.

The transmitting helix *is of large dinmeter.
wornd with a stranded wire mode st home of

20 No, 36 IR, twisded |_':1|.'|-||]:.',

The following bref summary of resulis may be of
use Lo these who listened -

DOVER. Telegram only to say that speech wos
heard., No further details.  Heeviver, Tovalve
1 H.F, amplifier ; 1 rectifier with reaction.

BUTTON,— C.W. received quite casily, and text of
pessnges given correetly, Telepbony could hoar
i owvoier, bt coull notl distimgosh words,
Heceiver, 1 valve ;0 D60 malies,

DARTFORD. - CW. amd telephony  suecessful ;
* Ewvery wornl easily understood.”  Receiver,
Povalve: 1 H.F, 1 rectilier with peaction @ 16
miles.
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Bociety of London to Capt. Loring for having
attended, as he hos done, this aftermoon, but inas-
much as he i3 a Viece-I'resident we feel it is n

rivilege that he is one of us, and we are most
ortunate in that reapect, that we have such good -
will at st. Martin'a.le.Grand, a gentleman who will
interest himsslf in our pursuita, which, after all,
wre mainly & hobby, ne of our speakers this
afternoon stated that he had buttonholed the Hon.
Member for his district, but 1 am very glad (o say
that as a Society with o large body of afliliated
societicsa we do pot pesd o bother Members of
Farliament by adding to their multifarious dutics
by bLuttonholing them or lobbying them at West-
minstor, or anvthing of the kind. We have
somiething & grest deal better when we bave tho
Postmastor-General himself proctically represented
here, although in an unoffivial capacity. 1 think
I am voieing the feelings of the Conference when
I thank Capt, Loring meet sincercly for his attend-
puee this aftermoon.

The President: The formaol business of the
Conference 15 pow  concludedd, wunless  anyone
happens to have anything further to bring up.

Tha proeeedings of the Conferciee (lun coneladod .

FROM WAKEFIELD

WOOLWICH. —CW. stromg “a vaerd off the
telephones,” but practically no signe of speech.
Hoeceiver not stated 3 168 muiles.

RICHMOXND.— Apparcutly received CW,
very wonk, nmIl als the carrier wave
doubaful @ 155 miles,

HAMPETEATLY 1I_|-.—l.{l_~ﬂ'h'1_'|:l fn.l.l_‘:rnﬁh.iﬂ of LW,
enough for us to identify. Complaint of inter.
ferenee . no details of eeeeiver. 155 miles,

HAMPSTEAD (2} Nothing. Complaints of inter-
ference ; no details of receiver 3 155 miles,

EARL'S COURT.—Jammed up: no details of
reeiver @ 15G miles,

WESTMINSTER.—Did not pick it up till speech
was on g this was clear enough Lo recognise e
vinees of fhe ]H-l:_l-p]u talbkaige, Dut words wern
not got owing to weakness, We have boen told
the numes of three different people who spoke,

Heeriver.— Aerial 20 feet long and net more
than 20 feet above the instruments,  Two tomned
H.¥.: one rectilier. 2 LLF. : 157 miles,

RUGREY.— C.W. quite strong. Telephony better

VETY,

but s

on March Bth than 9th. CGramophone records
for Woednesiday  given  correct]y. Reweiver,
Lovalve @ B4 miles.

GUITLDFORDL—CW, just resdable ; carcier wave
strong. but no sprech,. Receiver, Marconi 7-valve
BOF (newest ) 175 mmles,

MALTON (YORES. L —XNothing., BReceiver, Mar-
coni T-valve, pattern not stated @ 43 miles.

2 FQ amd local friends report having received
hatl transnissions, including telephony.

In Surrey amd Kent the transmissions wore eaaily
reacl, wusing one valve for telegrophy and three for
telephony.
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NOTE. —Under this headling the Editor will be pleased to give publication fo re ports of the meetivgs of Wircleas

Clubs and Socielies,
are [0 a

Such reporta should be submiticd withoul covering letter in the eract form in which they
r and ag coneise ax possible, the Editor resercing the vight to edit and curtadd the reports if neceasary.

The Editor will be pleased to comwider for publication popers of unusual or special interest read before Sociefivs,

The Wireless Society of London.

A meeting of the Bociety was held on Monday »
Apr:il 4th, at the Royal Bociety of Arts, John
Street, W.C. 1., when Ddr. J. Robinson, M.Se., pave
a paper on ° Some Acoustical offocts in Wireless, ™

Vo have been asked to announce that owing to
illness the Hon, Treasurer, Mr. L. F. Fogarty,
has been upnble to desl with letters revently ad-
dressed o him by members, but it 18 expected he
will be able to resume his activities in the course
of a week or two.

Manchester Wireless Soclety.

{ Afidiated with the Wireless Sociefy af London, )

On March 17th, at the College of Technology,
and March 24th, at the Headqguarters, Albion
Hotel, Piccadilly, Manchester, the President,
Mr. J. Hollingworth, M.A., B.8e. (Eng. ), delivered
two lectures on ** Direction Finding.” The aim
of Dhrectional Wireless wos explained both e
regards  position  finding and  the reduction of
interferenes between wireless stations,  The theory
and means of obtaining directional effecis wers
shown by reference to the earliest and the modern
syvatems. DBy meana of many diagrams and his
own directional finding apparatus  the lecturer
demonstrated practical working.

Hon., Secpctary, Mr. E. Samuels, 1, Parkwood,
YVictorin Park, Manchester,

North Middlesex Wireless Club.
{ A fhlvated with the Wireless Sociely of Lowndon.)

The third annual general mesting of the North
Middlesox Wireless Club was held st Shaftesbury
Hall on Maorch 23rd, the Presidont being in the
Chair. The President AGrst ealled on Mr. Savage
to read his report as Hon, Seeretary and Treasurer,
who announced that the totul memberdhip was now
A, I pew members having  been elected
duaring the vear, and 11 having resigned.  During
the venr under teviow, & number of instruments
had been purchased and several schomes had
bevernn inaugurated for the benefit of members,
Among these was an arrongement by which the
Club’s instruments eould be loaned to members,
which had proved very populur. The financial
prosition of the Club was satisfactory, (hore being
a balanro in hand of £12 l4s. 4d. The report
heing adopted, a vote of thanks to the Committes
was moved by Mr. F. Hilton, and duly carried. A
vote of thanks to Mr. A, G. Arthur, the President,
wis maved by Mro AL J. Iixon, and seconded by
Mr. Sawvage, to which Mr. Arthur responded,
Mr. Arthur was then proposed as President for
t b l:"l'lil.l'illg _!.I'-!"'il.'l‘ h!.' M'r. mu'nm-. .|,|.a"||| m'_'ﬁ_lu.l.li-il
by Mre. Godirey, Mr. Savape was propossd as Seenes
tary by Mr. Godfrey, and seconded by Mr. L¥xon.
It having been decided to clect u separate Treasurer,
Mr. A. Saville was proposed for this position,
and seronded by Mr, Dixon.  All the above olficors
wrere unanimously slected.  The Commitiee woere
then bBallotted for, and the following were declaned

53

elected :— Mosars. Coleman, Dixon, Fyvans, Gartland 4
and Midworth., Mr. Holton was again chosen to
act os Installation Officer, and Mr. W. Macadie
as Librarion., Mr., Beckman was elected as Chair-
muan to preside at meetings in the absence of the
President, This ended the business of the evening,
and the meoting closed. DParticulars of the Club
may be had from the Hon., Secretary, Mr. K. M.
Savage, Nithadale, Eversioy Park Rond, N 21,

City and Gullds Wireless Society.
{ A filicled with the Wireless Socicty of London, )

At 8 meeting of the Society Mr. W, H. Andrews
lectured  on * Commercial Crystal  Heceivers,”
The lecturer described very nlearﬁv various English,
French, and American ship receivers.

On March Sth, Mre. L. J. Swon gave on inferesting
lecture on * H.T. Batteries," in which he descriled
different types of batteries he had made and the
difficulties he had encoundered, exhibiting a very
comparct accumulater unit giving 100 volts.  Other
members having contribited their experiences in
this dircetion, the meeting was elored.

On March 4th, members of the Soviety spent n
vory enjoyable hour at the works of the Marconi
Scientific Instrument Co., listening in on a 7.valve
ampliffier which Mr. Carpenter  wvery  kindly
" weorleed ' for our henefit, hee following morming
a party paid a most interesting visit 1o the Wireless
Laboratory and Examination Boom of the Inspector
of Wireless Telegraphy's Office at the Ceneral
Fost Office where we saw the recording apparaius
of the Berlin service and several other installotions,
The thanks of the Society ar doo for the courtesy
and kindness shown us on Lboth occasions,

Dartford and District Wireless Soclety.
{ A filieted with the Wircleas Socicly af Lowde. )

The usual fortnightly meeting of the Society
was held on Thursday, March 24th, 1921, at Dart-
ford Grammar School, artford.

In the absence of the President, the Chair was
pccupied by Mr, J. R, Bmith, Vice-President,
the total number present being 10, including one
new  member, The minuies of the lnst meeding
were read and canfirmed, and the proposed altera-
tions in the Society'r aerial were fully diseussed.

The Socicty’s delegate at the recent Conference
explained by means of blackbonard sketehes * Diree-
tion finding as applied to the acroplanes,” beimg
a detailed secount of the method used on the London
to 'aris and Brussels serviee, particulars of which
wore shiown to the delegates by means of cinemato.
groph films at Marconi House, A sketeh of o«
dircetion finding cireuit was also shown amd ex.
plaimed, .

Hon. Seerctary and Treasorer. Mre. F. (0 Deavin,
84, Hawley RHowd, Wilmington, Dartford.

The Radio Scientific Society.
{ A ffilitedd with the Wireleas Soeicty af Lowdun, )
An extraonlinary generml meeting of the Society
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wii held at the City School of Wireless Telegraphy,
G1, High Street, Manchester, on March 23rd, 1921,

For some time it has been felt desirable to place
the Society on & better footing, send the meeting
was called with this object in view.

The first point to be considered was the Seere-
tary’s resignation, which was accepled with regret.

Mr. Whitehousa being appointed new Secretary
it waa decided.to return to the Society's old
headguarters at 61, High Street, Manchester, and
to discontinue the wse of the rooma which had
heon wvery kindly fumished by the Y.M.C.A.

A Technical Committee was appointed to deal
with technical questions, and to prepare the
Boriety's summer progromme.

A resolution regarding new members was adopted,

" Any new member mnay be one interested
in  Hadio Telegraphy, and shall join
a6 an associate membar, bt ahall not be adrmitted
to full membership until he shall have read

a paper of merit before the Society, the paper to

lie within the aphers of Radio Telegraphy.™

It was decided to form the Society into an
nddvance and an elementary section, and mestmgs
to be allotted to each section alternately. Also
to allocate svenings during the week to experimental
work with the Society's aeral.

The meeting was concluded by a demonstration
of mechanical recording of Wireless Signale con-
ducted by Mr. Halliwell and Mr. Groeott,

All communications should bs addressed to
Mr. H. D. Whitehouse, 16, Todd Sireet, Mancheater,

Wireless and Experimental Assoclation. -
{ A filiated with the Wirclras Society of London.)

At the meeting of the Association on March 8th,
Mr. A, W. Kmght in the chair, membera wers
asked if anyone on the previous evening had heard
Lieut, Burbury, of Gngglestons, Wakefield, but
no gatisfactory replies were forthcoming. It had
been auggested by Mr. Horwood that London
wirelesa men should act as hosts to visiting provincial
delegates to the next Conference, and the suggestion
was put in train to come up in time for good notice
to be given, and the whole thing organised for
next year. A patent specification for X stopper
was read and discussed, and several other wireleas
nuts were cracked and the kernels extracted.

At a meeting of the Association at the Central
Hall on March 18th, the Secrotary was instructed
tuex{arﬂm the thanks of the meeting to the President.
Mr. W. Le Queux, for his efforts to give us early
adviee of a forthcoming wireless trial, which,
though not carried out entirely as prearranged,
gave some of our mem e guite & lot of good
listening practice.

Mr. Voigt then gave a moat illuminating lecture
on the construction and use of logarithmic tables,
and if members do not in future work out their
microhenries that way it will be hocause they
prefer the slide.rule. A general discussion then
followed on the alimination of howling in Mark 1V

smplifiers.

Tfm Amaterdam Thursday concerts still seom to
evade most of us.—Hon, Secretary, Mr. Geo.
Sutton, A.M.LLE.E., 1B, Melford Road, 5.E, 22,
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Dartford and District Wireless Soclety.

( A filiated with the Wireleas Society of London.)

The furlni.:hﬂr meating of the sbove
Bociety was held on Frnday, March 11th, 1921,
at Dartford Grammar School. Dr. Miskin presided
with Mr. J. R. Brth, Vice-President. There was a
good attendance of members, one new member
being enrolled.

The minutes of the previous meating having besn
read and confirmed, the delegates who were in
attendance at the recent conference, gave a detailed
account of the various itema diso .

Tha President announced that the COovernors of
the Dartford Grammar School had stated their

proval of the Bociety being accommodated at
the echool, which accommodation is sdmirable for
the BSocioty’s roquirements. The hoadguarters
of the Bociety are, therofore, finally eatablished.
Opppriunity was taken to test the aerial now
eredtad,

The Fresident brought a 2.valve resistance
receiving W.R. 160, aa made by Messrs.
F. 0. Read & Co., which with an ordinary home-
mads tubular inductanes ecoil wound with 28.gauge
enamellad wire and asnal tuning condeonser, has
roceived on wavelengihs from 600 to 15,000 motrea,
Some good readable signals were received on this
instrument.

A oryatal detector, with AT.I., was also triad,
the results naturally not being so good as with the
valvea. The teat proved that some slight alteration
i8 neceasary in the aerial, with a8 view to obtaining
pignals of maximum strength.

The Society anticipated rapid developments
now that definite necommodation has been procured ,
and all intorested are invited to communicate with
the Hon. Secretary and Treasurer, Mr. E. C.
Deavin, B4, Hawley Road, Wilmington, Dartiord,

The Wireless Soclety of Hull and District.
(A ffiliated with the Wireleas Society of London.)

A meeting of the committes was held on Fobruary
24th, when several matters cama up for discussion,
one of which waa the methods to be adopted to
increase the membership of the Society. The
Hon. SBecretary oullined a scheme which he had in
hand, and slso made & suggestion that an advertise-
moent should be inserted in the local press. This,
however, wad held over until the noxt mesting.
The Hon. Treasurer prasented & financial statoment
which ahowed a balance in hand of £2 (s, 103d.,
which was considered satisfactory. A mesting of
membars was held later under the chairmanship
of Mr. 3. H. Strong (President). Thera was a
rather poor attendance. The Hon. Scoretary
montioned that it was found impossible for the
Boeciaty to be represented thie year at the Con-
ferenca of AfMliated Societies to be held in London
on March lat, but on the proposition of the Chair-
man and seconded by Mr. Jepheott, the following
resolution was » which the Hon. Secretary
was Instructed to forward to the Conforence :

* The members of thia Society are of the opinion
that the presont regulations of the FPostmaster.
Goneral for transmission liconces, viz., with regard
to the speed of sending snd receiving required, and
as to the object of being strictly for research work,
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should be modified to enable more members to
obtain the necessary licences for transmission.”

Busminess over, an interesting discussion took
place on detector circuita, renderad more interesting
and instructive by the use of blackboard diagrama
drawn by the Chairman.

More members are required for this Society, and
the Hon., Becretary, Mr. H. Nightscales, 186,
Portobello Street, Hull, will be pleased to supply
full particulars on application.

The meeti era held fortnightly on Thursday
evenings at the Metropole (Marlborough Room),
at 730 pm. There I8 & studenta section for

members under 18 years.

Borough of Tynemouth Y. M.C.A. Amateur
Wireless Society.

( A filsated weith the Wirelesas Society of London, )

On Wedneasday, March lfth, 8 meeting of the
above Socicty was held in the Y.M.C.A. North
Shields, when the Hon. Secretary, Mr. L. L. Sims,
gave a paper on ' High Power Wireless Stations.'”

He commenced by brefly outlining the develop-
ments of long distance wireleas, and later described
the general characteristics of some of the well.
known high-power stations, including Carnarven,
Towyn. Poldhu, Clifden, Glare Bay and Stavanger.

A splendid set of lantern alides dealing with these
stations, were kindly lent by Marconi's Wireleas
Telegraph Co., Ltd.

A vote of thanks to Mr. Sima, and to the lanternist,
Mr. Cieo. Littlefield, was proposed by Dr. Jas. A,
Hislop and heartily endorsed by all presant.

Hon. Secretary, Mr. L. L. Sims, Y.M.C.A.
Wirelesa Society, North Shields.

Brighton Radie Club.
i A filiated with the Wireless Sociely of London. )

A meeting of the Society was held in the Club
Room at 8 p.m. on Thursday, March 10th, 192],
Mr. W. E. Ihingle in the chair.

Mr. Ihngle related his experiences at the Confer-
Fiee of Afliliated Wireless Societies held in London
recently, giving a detailsd outline of the procedure
followed.

The draft of rules was then submitted by the
Executive Committee for final approval, and with
rertain amendments was ultimately passed, and
the work of sccuring printers’ estimatea, sto.,
left in the hands of the Execulive Committes,
who were asked (o produce these at the next
rmecing.

It wan then decided to elect two auditors annually,
and Mr. ;. Smith waa pro by Mr. C. H.
Bingham and seconded by Mr. W. Rogers. Mr,
Bmith accepted the office.

Mr. R. f[ Rogers ‘was aleo proposed by Mr.
", H. Bingham to (Il the office of second auditor,
and seconded by Mr, F, C. Loagstafl. Mr. Rogers
accepted the posat.

It waa derided that an audit should be held in
March of each year.

There were five new members clocted. There
bering no further business the meeting was ad-
journed at 10 p.m, until Thursday, March 24th, 1921.

Any gentlemen interested are invited 1o com-
mumicate with the Hon, Secretary, Mr. I} F.
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Underwood, @8, Southdown Avenue, Brighton,
who will be pleased to furnish full details as to
membership, ete.

Birmingham Experimental Wireless Club.

A highly successful exhibition of wireleas appa-
ratus was hold by this Club on March 2nd and 5th
at the Club-room, the City School of Wireless
Talegraphy, Corporation Street.

ingenuity of the members was apparent
from the number and quality of their exhibits.
Tha practical demonstrations n{lha 1§ kw. Bhip Set
by Mr. J. Briggs, and of X ray a ratus by Messrs.
Philip Harris & Co., aroused the keen interest of
the wvisitors, of whom nearly 3530 were admitted
on the two days. SBome interesting exhibits
were made by Mesara Halliwell and Good ; Mesars.
The British Thomson-Houston Co.; Measrs.
H. P. R. Wirelesa, Ltd., and Mesars. Bareaford Bros,
Excellent signala were obtained, and made audible
to all by an amplifier and loud-speaker.

On Wedneaday, March 30th, a lecture ia being
given by Mr. P. R. Coursey, B.Be.,, A M.LE.E,,
on ' Wireleas Tolephony for Amateurs.™

The Hon., Secretary, Mr. Frank 8. Adams,
110, Ivor Road, Sparkhill, Birmingham, will be
pleased to hear from intending members,

Borough of Tynemouth Y.M.C.A. Amateur
Wireless Soclety.

On Morch Znd the meeting of the above Society
took the form of a general discussion, the main
topic being the conversion of the Mark 111 short
WAVE Luner.

Mr. Geo. Littlefield led the discussion, and with
his own Mark III ably illustrated the method
of conversion.

On March #h the Hon. SBecretary, Mr. L. L.
Bims, gave & Papor u “ Field Wireless,"
splendidly  illustrated by lantern  slides  kindly
loaned by Marconi’s Wireleas Telegraph Co,, Lid,

After giving & brief outline of the early 1yvpes
of aets used, the speaker dealt with the more
modern t 8 of apparatua, namely, " The Auto.
michile, Cart, Cn.vnrr}', and Trench Sets.”

A vote of thanks was proposed by Dr. Jas. A.
Hislop.

Hon, BSecretary, Mr. L. L. Sims, Y.M.C.A
Wirelesa Bociety, North Shiclds,

The Stockport Wireless Soclety.

At the mesting of the above Society held at the
Technieal School, Mr, Woodyer delivered an interest -
ing lecture on the ' General Derign and Conatruction
of Wireless Receivera.” [Dwaling with the subject
in a precise manner, Mr. Woodyer gave the con-
structional details of receivers varying from wvest
pocket size to the more usual type of laboratory
metrument.

Mr. Woodyer will lecture at the pext meeting
which will ba held on Thursday, March 10th,
at the Technical Behool.

The Hon. Secretarv, Mr. J. J. McLachlan,
25, Groek Street, will be pleased to hear from
intending members,
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Portsmouth and District Wireless Assoclation,

The business meeting held on March 3rd, at
which Mr. Atherton presided, showed & vory promia-
ing outlook for the Club’s future, and apparatus
i8 now boing purchased for experimental work by
the membens.

Membera have been bringing  their own  sets
fto the Club-room for demonstration, and one by
Mr. Bridge, made entirely by himsell, and which
was carricd in a large attachs cawe, gave excellent
signale on the Club aerial.

Mr. Priest brought s compact set on which the
F.L. rlock ticks wore heard. and German spark
stations on GIME met nes.

Both members have heand telephony on theso
BilA,

The usual buzzer practice is held when the oppor.
tumity oocurs.

Hon. Secretary, Mr. K. 3. H. Cole, 34, Bradford
Roud, Southsen,

Plymouth Wireless Soclety.

At A general meeting of the above Bociety held
on Lthe dth inztant Me, W, J. Lewar was eleoted
Chairman, the vacancy ocourring through XMr. R,
8. Menhennet's resignation.

On the 18th instant the Principal of the Municipal
Tochnical Colloge (Mr. W. 5. Templeton, M.A.,
H.e, AMLE E.) read a further Paper on the anb-
jeet of " Belativity,” dealing moro Purliru]nrl;r
with " Einstein’s  Genersl  Prineiple ™ and  its
important results,

The Radio Soclety of South Africa.

An ordinary pgeneral meeting of this Society
wis held at the University, Cape Town, on the
svening of Fobruary 25th, 43 members heing presant.
The Chairman |[Professor A, Oge), after declaring
the opening of the new session, outhined the ime-
rsdinte podiey which the Committee hoad framed,
including the grading of members, the alloeation
of call signa, the printing of the constitution. by-
laws, ete., the exomination of members reguiring
cortificates, recommending the issue of the Post.
master-General’'es  licence, and the opening of
hranches,

Electionsg to Bl wvacancies on the Drovineial
Commitles then took place, Mr. H, . Trainor
being elected  Viee.Chairman, and Mre, W, H.
Pereow, MLLEE., Elective Member.

The Chairman then called upon Mr. H. E. Pen.
roas  to  deliver hie  lecture, ** Construction of
Amateur Apparatus.’”  The lecturer, with the aid
of tuning coils, & variable wir condensor, and o
potentiometer constructed by Mr, J. 5. Stresfer,
expliined  the fundamental  reguisites of  an
clementary tvpe of receiving instrument using o
crvatul  detector. The advantages of different
typor of aerials were pivon, and the necessity
for m good ' ewrth ™ and well-aoldered joints was
crnphasised.  Various mothods of connecting up
the componenta were deserihed, and details wore
given wherehy low resistanes telephones should e
wal  with satisfaction.  Mr. Strecier was (hen
el Lisi ] upon to expluin fhe  methods  emploved
in the eonstruction of the apporatus exbibited,

Mectings of the Society are held on the last
Fridlay of cach month., Any person interestoed
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desiring  information  should communicate  with
the Provincial Hon, Secretary (Mr. A, T, Stacev),
P.0. Box 2055, Cape Town.

Bishop's Stortford College Wireless Soclety.

It has beon decided that meetings alndl be helid
on Sundaya in future, thia being the only day
which i free to all members of the Society.

A moeting was held in the Lecture Hoom on
March Gth, when the President, Mr. E. M. Btienon,
give o most  interesting  lecture on * Valve
Amplifiers,”  His locture was profusely illustroted
by graphs, formula and disgrams on the bleck-
board, amd after he had been thanled for hes
lecturs, buzzer practics wis given as uaual by Mr
Hayward.

On March 13th o meeting was held in the Leciure
Room, when two new memhbers were eloctod.
Mr. W. R. Brachett then pove a lecture more
cupocinlly for the benefit of noviees, on ** Wireless
Focoiving  Instruments  and  their Functions in
Crystal Beception.”” He demonstrated his lecture
by proctical experiment, explaining each mstro-
ment in the clearest manner, and was hearfily
thanked for this much-wanted lecture,

A meeting wad hold in the Lecture Room on
March 20th, During the past week Messrs,
Stienon, Blomfbeld and Uormy hed erecied the
Club gerial, and it was hoped that o set would soon
be in working order,  There was o loarge attendones:,
and Mr. A, H. Blomfield rond his Paper on ** Single
Valvo Reception.”  lhuring the courso of lis
Paper Mr. Blomficld gave a very complete outline
of the I!mnr;.‘ of heterodyne reception, alse touching
upon direction finding.

Luton Wireless Soclety.

On Wedsesday, February Oth, the usual fort-
nightly meeting wits held, Buzzing practice as
usual preceded the lecture given, on this oceasion,
by the Hen. Librarian of the Society, Mr. FE.
FPorter. The subject was * Poulsen Are Trans.
miggion.”  With the aid of dingrama the lecturer
axplained the method used, and simple theory,
and the advantages nnd disadvantages compared
with other mothods of transmission.  Great interest
was shown and discussion followed.

The telephony and musie in connection with the
Efficiency Exhibition at Olympip was roceived on
the Sociely receiving set, and members amnd visitors
tonk advantage of the opporiunity fo hear the
demonstration which  was  received with  good
audibility on the single-valve receiving set,

On Wednesday, March Oth, the Hon., Secretary
addressed a good attendance on ** Wirelesa Trans-
mission of Telephony.” Following a description
of the valve as o generator of oscillations, the
method of modulating the earrier-wave was shown,
Bueeeaaliil 1_11»:'|'||-|_-r'.ir|ln:r|.lrl| Tollowed.

Membership of the Socisty is InCreasing very
gatisfactorily, greater miterest s ahown, and next
Beagion promises to b even more successful than
the ane whicrh is terminating.

Wimbledon and District Wireless Society.

On Saturday, Mared fth, 1921, a large gathering
of ladirs and gentlenen, inteco ted in wireloss
telegraphy, attended the innogzue | mesting of the
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Wimbledon and District Wireless Society, held at
the Technical Institute, Gladstone Boad,
Wimbledon. The Secretary of the Society, Mr.
Marshall, traced the origin of the Socisty and nead
for such an orgamisation in the district, mving
suggestions which he hoped would be adopted
?'uh regard to the operations of the Bociety in the
uture.

Mr. H. Nutton, AM.LE.E,, A IM.E,, temporarily
in charge of the mesting, referred to the importance,
cepecially in the initial stages of the Society, of
socuring the services of a president who should
understand the circumstances surroundi the
Bociety generally, and expressed the belief that he
could heartily welecome the Society on behalf of the
Wimbledon District Higher Education Com.
mittes, to hold their meetings in the building.
Mr. Nutton proceeded to introduce the president
for tha year, Mr. W, A. Harwood, who, on rising,
thanked the Society for making him president for
the ing year, and said he hoped that at the back
of the minds of the Executive Commities of the
Society, who had chosen him as President, was the
idon of reflocting honour upon the Wimbledon
District Higher Education Committes. He gave
& ghort outline of the history of wireless telegraphy
as applied to the Institute, and roviewed the im-

ved status of wireless oporators, and the change
in their qualilying examination, which, in his
opinion, was to some extent due to the action of
the Higher Education Committes in approaching
the Board of Education. A vote of thanks was
mowved by Mr. Ballhatchet, and seconded by Mr.
Howard,

During the evening, by permission of the Post-
master -General, wireless signals from Eiffel Towear,
Poldhu and ships at ses were made plainly audible
throughout the large hall.

The next meeting of the Society will take place
on April 8th, when Mr. Onwood, a member of the
Society, will give a short paper on the H.P.R.
recaiver, followed by a demonstration and dis-
CURSION.

Forty members have already been admitted to
membership of the Bociety., Intending members
are invited to communicate for further information,
with the Hon. Secretary, Mr., W. G. Marshall,
e'o Technical Inatituta, Wimbledon, or 48, Warren
Hoad, Merton, 8. W.19.

The Lowestoft and District Wireless Soclety.

Thoe inaugural mesting of the above Society was
held on Tuesday, March 15th, at Bridge HRoad,
Oulton Broad, at 7.30 p.m.

The following officera were eloctad :— President,
Mr. C. Chi rfield ; Hon. Secretary, Mr. L.
Burcham ; mmities, Measrs, Savage and Trent.

Arrangements wore made to convert a shed,
lent by the President, into & permanent head-
quarters. The construction of a single wvalve
recviver for the use of membars is Lo ba commenced
as soon pa the necessary alterations to shed are
completed, parmit to be applied for in the mean-
time, The rulea, ete., were then discussed and it
waa decided to fix the ape limit at 18 years, but
enthumaats under that age who wish to join will be
admitted as associntes at the committen’s diseretion,
An annual subscription of 10s. Gd to be made by

each member, the year commencing March Ist,
1921, and any persons wishing to join after Sep.
tember lat wi II:re arged a fee of Sa.

The Presi :Iant a.]:u:u mu.l:h:- an offer of the use of the
lathea, ote., at his works by full members for the
making of apparatus. -

Meetings will bo held at Messrs, Chippertield’s
Works, Brdge Road, Qulion Broad, Full par-
ticulars will be gladly furmnished by the Hon.
Secretary, Mr. L. Burcham, " Gouzeacourt,”
Chestnut Avenue, Dulton Broad, Buffollk.

Stoke-on-Trent Wireless and Experimental
Society.

The Becond Annusl General Meeting was held
on Tuesdoy, March 22nd, at the hesdguariers,
17, Brunswick Street, Newcastle, Mr. A. H. Wilson
in the chair.

Votea of thanka were passed to Mr. Wilson for
his services as chairman and hon, treasurer dunng
the past year, and to Mr. G. H. Adama for acting
a8 hon. socrotary.

The Secretary then submitted his report, which
wis accopted. The following propositions were
made and carried unnaimouwsly :

That Mr. F. E. Wenger, M.C., ba re.clected
President, That the lollowing be re.elected Vieo-
Preaicents +— Mr. F. Blake and Mr. A. Lesa.Milne,
of Wybunbury. That Sir William G. V. Goodwin,
ex-Mayor of Newcastle, be ssked to bocome a
Viea-FPresident.

Mr. A, H Wilson wna electod Chairmoen and
Hon. Treasurer, and Mr. G, H., Adams, Hon,
Becretary.  The Committes formed consiated of the
President, Viee-Presidents, Treasurer, Secretary,
and Mesara. 8. Wilkinson, F. Jenkinaon, Jones,
J. Warburton, A. Hackney and (. Mottershead
Mr. Wilkineon and Mr. Jones were appointed
Hon. Auditors.

After other business had been discussed, Mr,
Jonea proposod " That in future this Club be
called Btoke-on-Trent Wirelera and Ex.
perimental Society,” ™ This was seconded by Mr.
Adama and carried unanimously.

Morth Wales,

Thoee interested in the formation of an amateur
wirelesa society in North Wales are invited to
communicate with Me. Q. 8 Whale, Tha Wircless
College, Colwyn Bay.

Hounslow.

Mr. A. J. Rolfe, of 20, Standard Road, Hounslow,
informa ua that he and some friends nre anxious
to mtart a wireless club in their distriet.  Will
those interested kindly communicate with Mr
Rolfe ¥

West Hartlepool.

It 1a to form & Wireless Club for Weat
Hu.rt-tupnul and district, Thoss intersated should
write 1o Mr. R. L. Howey, 33, Grange Road,

Wost Hartlepool, Co, Durham,
Lancashire and Cheshire.

The formation of Wireless Clube in many branches
of the Y.M.C.A. in Lancashire and Choshire ia
contemplatad. Will those intorested pleass com-
municate with Mr. L. Ramshottom, British Motor
Buildings, 230, Deanseate, Monchester,
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THE MAKING OF WIRELESS APPARATUS
A WAVEMETER FOR SHORT WAVES

Construction and Calrbration.

OW that a certain amount of amateur
wireless transmission is allowed on
short wavelengths, it is necessary to have a
wavemneter by means of which to adjust the
transmitter wavelengths. Such a wavemeter
can be cheaply and efficiently constructed if
the following instructions are carried out.
The instrument we propose to design will
have a wavelength range of approximately
140 to 240 metres, and will consist of a
small variometer inductance and a fixed
capacity condenser.  In series with the
inductance will be a small pocket-lamp bulb,
for indicating C.W. tuning. Two terminals
connected one either side of the condenser
will be provided, so that either a crystal clip
and telephones, or a buzzer and dry cell, may
be connected across the condenser.
el ﬁ—ﬁ:

---------- J_l___——--.---..a

FIEED COIL™

o

A general arrangement of the instrument
is given in Fig. 1. From this 1t will be seen
that the principal part is the variometer,
which consists of two rectangular formers,
pivoted one inside the other and mounted
on a small stand. Details of the fixed and
rotating formers are shown in Figs. 2 and 3.

The fixed former (Fig. 2) should be made
up in box form, with no top or bottom. The
wood used should be 2 inches wide by } inch
thick, and the lengths should be such that

EmEEm WS T —— = S = e = e
I
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Fig. 2.
when mounted up—either dovetailed or

nailed end to end—the inside dimensions
should be 3} inches by 24 inches. Two
parallel grooves should be made in all four
sides in which the winding may be placed.
The grooves should be § inch apart, 7, inch
wide and } inch deep. A % inch hole should
be drilled exactly in the middle of each of
the two long sides through which the rotating
coil spindles pass. A piece of clock spring,
} inch wide and 1} inches long, with a small
hole punched near one end of it, should be
mounted so that the small hole is exactly
over the centre of one of the spindle holes.
This spring acts as a bearing and rubbing
contact, through which connection is made to
one end of the rotating winding.

The rotating former (Fig. 3) may be a
wooden block or a rectangular frame similar
to the fixed former. We will consider the
latter alternative.  Use }-inch wood, 1}
inches wide, and so joined topether, either
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dovetailed or nailed end to end, that the
outside dimensions are 3 inches by 2} inches.
This frame need not be grooved. In the
middle of the two long sides a hole should
be drilled into which the {%-inch spindles
can be screwed. The two spindles should be
{w-inch diameter threaded. The bottom one
should be 1 inch long, and should have a
short 30 degree taper at one end. This
taper pmnt works in the small hole in the
clock spring, described above, and shown in

Fig. 1. The tnp spindle should be 1§ inches
long (provided |%-inch nuts can be obtained,
1-inch thick). "The assembly of this unit

hxed and rotating formers, will be Eltar
from Fig. |
] A4
4 i T W
s (] il
od T
\ 8 4l J.LJ.L
g =4 b— 1 o
Fig. 3.

When the formers are complete and the
spindles and nuts and spring washer obtained,
the unit should be mounted and tried for
mechanical working.  If satisfactory, dis-
mantle and proceed with the winding. For

this we require 35 feet of No. 22 D.C.C..

wire, about 4 ozs.  The rotating former
should have 6 turns one side of the spindles
and 3} turns the other ; this allows the two
ends to come one against each spindle. Make
the wire fast to the former against the top
spindle and wind on almost 6 turns ; cross
over to the second section just before reaching
the top spindle again and wind 5} turns in
the same direction as the first section, and
finish off against the bottom spindle. Secure
the end of the wire in a looped piece of tape
over which the turns are wound and the last
turn taken through the loop, which is pulled
tight to grip the wire.

Commence winding the fixed former at
the bottom left-hand side, and wind almost
10 turns in the one groove, finishing off
aguinst the bottom- spindle, to which this
end of the wire should be connected. The
start of this section should be on the ourside
of the groove, and the fAnish on the inside,
and the winding should run in an anti-
clockwise direction. The winding in the
second groove should be 93 turns, starting
at the top left-hand corner on the inside of
the groove, and running round the former
in an anti-clockwise direction and finishing
on the outside of the proove at the h]tl:-mn
left-hand corner.

The start of this second section 15 connected
to one side of the lamp flament, and the
other side of the filament connects to the
top spindle of the rotating former. Check
the direction of the winding of the two
sections of the fixed former to see that they
are in the same sense and will not oppose
one another magnetically. The winding in
the prooves may be covered over with paraffin
wax to the level of the wood, or the sides
may be completely covered with very thin
w

When the two formers are fnished and
the lamp-holder is mounted, the variometer
may be finally built up.

Mount a small terminal board, with two
terminals, on one side, as shown in Fig. 1.

The condenser and the method of cali-
brating the set will be described in the next
instalment.

(Te be comtinued.)

Previous articles in this Series have dealt with
the following subjects :—

A Bingle Valve Long-Range Heceiver.
How to make a Direction Finder.

A Frame Aerial Receiving Set.

The Construction of Condensers,
Inductanee Coils,

A Beparate Oscillator for C.W. Reception.
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QUESTIONS AND ANSWERS

NOTE. —Thig section of the magazine o placed al the dwposal of all readers who wish fo receive adeice and
information on maticrs perfaining (o both the technical and non-technical sidea of wircleas work., HKHewlers
ahowld comply with the following rudes, — (1) Questions showld be numbered and wrilten on one side of the
« paa per ondiy, and should nat exceed four in number, (2) Querics should be clear and concise. (1) Hefore sending
tn their queations readers are aivised (o search recent numbers (o see whether the same gueries hace not been
dendt with before, (4) The Editor cannot undertake to reply to queries by post. [5) AU gueries musi
be accom panied by the full name and address of the sender, which is for reference, not for publication. (Queries
will be answered under the initials ond lown of the corres pondend, or, if #o desired, undcr a ** nom de plume,
{6) Readers desirous of knowing the conditlons of service, etc., for wireless operators will
save time by writlng direct to the various Arms employving operators.

C. L. U. (Brighton) sends a sketch of acircuil
(shown tn Fig. 1) by which he has seen il staled
that apeech was transmifled three wiles in 1902,
He aska (1) For size of apark fo be weed. (2) If
the circuit wo

This method is apparently intended to work by
low frequency induction, no spark being used, and
the coil break being dispe with. The method
would be exceedingly inefficient, and we do not
think that any resulta would be obtained without
the use of & much Lar%ar aerial and more power

than ia allowed by the I’ M.G.
'
Hfifa)e —
¥ B
—
b

Fig, 1.

SPARE-TIMER (Braintree). (1} The set is
all right, but might be improved by connecling
the erystal to tho end of tho slider, or, better atill,
to another slider on tha coil

(%) We cannot understand this effect, which
appoears to be due to some irregularity in the circuit.
It 18 possible that the slider may not make cqually
good contact along the whole of its travel.

(3) It 13 mosat disadvantageous to double your
mnﬁam:dm iteell aa the I{):l-anliull induced by
3 in adjacent parta of the wire
aﬂ other, : i o s spr

(4) Honeycomb coils, as we have often remarked,
are only different from other coils in their con-
struction. The inductance of any two coila in
serios is the sum of their inductances and the mutual
inductance between them, which may be either
positive or negative. To cover all wavelengths,
a seried of coils would be roguired as the seli-
capacity of the individual eoils and the capacity
botween them would otherwise come into play.
The design of a variometor to cover all wavelengt hs
ia outside the scops of thess columns. ﬁnur
vireuit should show the A T.C. in the acrial lead,
otherwise it is disgrammatically correct,

F.A.B. (Gravesend).—(l) Dingram correct,

{2) This ia quite impossible te say; possibly
you will succesd in transmitting a few miles, hut
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the valve you Auggest does not appear from ita
vharacteristic to be very good for transmission.

(3} Muaximum 750 ms. approximately. Minimum
uncortain.

(4) Quite suitable, and capable of receiving
the same wavelength, but you should use a condensor
norosd your telophones (about 0-003 mids. ). A
variometor in your sorial circuit would be an im-
provemnent, a8 you are not using a vanable con-
denser.

A.L. {Soham) asks aboul nine quesiions under
fire headings. We give a number of replics.

(1) The coils are single layer.

(2] We see no reason to doubt the acouracy
of the writor's statoment as to what he used.
Coarser wire than No. 38 would certainly be pre.
farabla.

{3) Ii No. 30 wire, and mean dimmetor 47,
about 3,500 mas,

(4) Leclanché cells are not suitable for walve
working, a8 with the comparatively heavy currenta
required they are inefficient and polarise so quickly
that adjustment of the valve to a sensitive point
would have to be made almost every minwote.

(5} The H.T. battery you suggest, though not
very good, would probably give some results,

(8} Boofing slate would be possible, but not very
good for a valve panel, owing to the ease with which
it absorbs moisture. If you wse it, dry it well
and then shellac it all over, including the edges,
and insides of the holes.

J.EW.G. (Watford) asks (1) How o connect
up an fpnition coll for fransmission with cerlain
apecified apparatis, (2} For erilicism of a sel,

(1) See Fig. 2.

(2) An well am we can judge with the little
information you give ua as to the sizea of your
coils, vou would thﬂhi}f do better by putting
coil # in saries with the jigger primary, and the
variable condenser across the jigger secondary ; the
rest of your grar remaining as in the sketch,

N— DG
melsn
? Q
[_s ity
Fig. 2.
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K.E.W. (Kristiania).—(1) and (3) The list of
:apparstus you submit is8 not very suitable for &
recaiver. The sketch (Fig. 3), which neceasi-
tates the use of further apparatus, 18 about the best
that we can suggest.
{2) The frame serial might bes XNo. 18, or quim-
fent in stranded wire. 2-slide inductance of No. 22,
(4) The et will not be very efficient without
gnore than 1 valve for amplification.

_”-:_:-354“-“11—.

St b

T.HW. (Cambridge) asks for help wnth a
dwo-valve and crystal receiver, which 8 giing serious
Jdrouble from notses in the tele phones,

Telephone noises of the type you mention are
not csused by any partic type of circuit.
Betting aside the possibility of a loose connection,
which you have tested for, the most likely causes
are (1) & defective valve, (2) defective batteries,
wspecially H.T., and (3) an intermittent break or
short eircuit in a tranaformer or the telephones.

S5.J. (Blrmingham).—The system you propose
to use is, of courss, not radio-telegraphy in the
usual sense of the term, but we think you should
apply to the Becretary of the G.P.O. in the usual

way, smubmitting a aketeh of your proposed apparatus
and asking if & permit ia 2

With vour proposed aystem you will only get
sounder tion in the telaphones; the results
would prmy be better with some interrupter,
gither on the transmitter or receiver sides,

L.5.T. (Huddersfield) asks (1) For criticesm of
an aertad cireuil,  [2) Why a cerlain erysial recejuer
.grivea no wignals from the outeide, but will pick up a
Buzzer nof connected wath of,  (3) For capacily and
induciance of the oerial,

(1) Batisfactory, provided that the wires are

sevoral feet apart, '

{2) The circuit aketehed in O.K.; the lack of
signals must be dus to bad connection, bad sarth,
qor similar cause, The buzzer result is nmot un-
COMMON.

(3} You do not give enough data for us to give
-caparity: probably about 50 mhys. and 0-0001 5 mfds.

A.E.B. (Sheffield).—(l) The serial sketched
will probably be [airly efficient, though an L
aerinl i8 preferable to & T, when the amount of
wire is limited by the P.M.G.

i2) Interference from the telephone wirea should
mnot be great, but we doubt very much whether
-yvou will get permission to use the standarda.

{3} Batisfactory ; make & soldered connection.

{4) Quite correct.

G.T. (Blrmingham) asks various guestions
about a telephone transmitier.

The set you aketch is intereating, but it is
unnecessarily complicated, and wo therefors
probably need much skilled experimental work to
get even fairly efficient. A modulator valve is
unnecessary and wasteful with such low powers ;
yours is shown without any plate vol . Your
oacillation valve should have e clossd tuned circuit
in the plate lead, and you will probably find =
circuit in series with your H.T. battery casier to
manage than a shunt circuit, Either of the valves
you mention i8 & good oscillator. The plate voltage
should be about 100. The condenser C, if retained,
might be 0-001 mids.

AMATEUR (Palmer's Green) aaks (1) For the
connections of a simple crystal receiver, capable of
receiving sapark and telephony. (2) If a three.wire
inverfed L aerial be suitable for this set. It iz 50 fi.
tong and the wires are 18 ins. apart. It 18 in the
oft ol the top of o house, under slates. (3) Whai
woildd beé the wavelength of the sel.  [4) Would i be
possible fo receive the Marconi Concerls with this
arf

(1) Bee Fig. 1, page 862, of the issue for Decem-
beifdilul. The condenser should be about 0-0003
m

(2} The asrial will be too much seresned to be
very efficient. The wires should be separated by
considerably more than 18 inches.

(3) With the dimensions, as in the answer
referred to, probably about 3,500 ma.

(4) Yes

L.R.C. (Iford) asks (1} Wil there be an arlicle
shortly on how to build a receiving set suitable for
beginnera. (2) Whal is the longest distance a good
#el gan receive from, (3) Are there any binding casea
for " The Wirelean World," and, if so. what is the
price of them. (4) A good book on Wireless for a
hegirnner,

(1) A set suitable for beginners was described in
the issue for Decomber, 1018,

{2) It depends on conditions. Transatlantic
stations can be received with crystals on large
merials.  On a P.M.G. serial the high.powered
European spark stations should be audible,

(3) Yes. Beo advertisement pages.

{4) Bangay's “Elementary Principles.”

F.D.C. (Cambridge).—({1) The set is quite
patisfactory—as is indicated by the results you get.

{2) Yes, but no telephony is being sent out from
Chelmsaford at present, the station being engaged
on eommercial work,

{3) Meteorological reports on 1,650 metrea at
1200 and 2200.

{4) Put a variable condenser, maximum capacity
-0005 mida,, across the jigger secondary.,

EBONITE (Clapham) asks (1) For general
crificism om o suggested resistance amplifier.  (2)
Is a condenser (0001 mfds.) sufficient to set the
amplifier oscillating for reception of C.W., (3)
The approrimale consumplion of H.T. current and
why 1t should be heavier than with a L. F. tranaformer
amplifier. (4) Special precawlions adeised when
laying oul the sel.
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{1) Quite & good ast. Thers ia no necessity to
connect the grid leaks through the potentiometer
to sarth.

{2) Quite. Much less will probably be required.

(3) 10-20 millimmps. This type does not neces-

sarily require more current than others

(4) There are no specisl precautions NSCEREATY
with this type of set -the only difficulties you are
likely to meet with are in the making of suitable
resistances,

CARBORUNDUM (Monkseaton) aske (1)
The wavelength of a 104" = B}, wound wunth
No. 34, with a 0-0005 mfd, condenser. (2) The
wavelength of a 50° ¢win aerial plus A.T.J. 67
% 8" of No. 20 and jigger primary 10§ x 6§" of
Neo. 22, (3) Whether the ralio of length to diameter
of a coil affects its efficiency. (4) If B0 ohma. is
oo high resisiance for a potentiomeler for wee with
carborundum, and if so, f improvement would be
obtmined by wsing an B.volt batfery instead of 4 voll.

(1) About 4,000 ms.

i2) About 3,000 ma.

{3) In gencral, no.

(4) The resistance ida not high enough to be in-
efficiant, I it woere, increasing the battery voltages
would not improve matters,

ELECTRON (Kenilworth) s ing o sel
fo work wp fo 20,000 me., and asks (1) (a) 1f space
i# aguadable, whether single-layer coils are Jor
his purpose. (b) In such coils, if the primary
showld be able to slide right inmide the secondory.
(2) (a) If he uses a dead end moifich whether he can
tune down to M) ma, (b)) If & dead-end moilch
s necessary on both coils, or only on the .
(3) What size af formers are recommended. (4)
What gouges and type of wire shall he use, and the
number of turns on each coil.

(1) (@) Yea. (b) This is certainly advantageous,
though such tight coupling may not be necossary.

(2) (2) Yea. (b) Yea

(3) Quite arbitrary.

(4) The design of & complete st is outaides the
soope of columna. See articles in the issue
for February Gth of this year and following numbers
for general principlea the deaign n[ such a set
and for suitable inductance and ca ?l]l.lﬂl

AMATEUR {Elrmingh.m}.—{l]l u'u.?

o think &

geated circuit is wrongl

page 862, December It-]lmuuu-. (We

constant reader should be able to sketch the con-

::letim of o single circuit erystal receiver without
p-)

(2) Maximum wavelength about 3,000 mas.;
mindmum about 250 ma.

(3) Yea, if ¥ connected up.

{4) Add this coil to the merial cirouit ; reply (2)
assumes this done, '

55 D. (Cambrldge) asks (1) How fo wind a 3°
aquare frame, T deep, for reception with a 0-002 con-
denser up to 16,000 ma, with a 5560 amplifier.
{2) How to fit & variable reaction fo & French L 1
am plifier.

(1) As you do not wish to use a loading coil you
could wind the frame with wire of, say, No. 20,
spaced 7 turns to the em. We should prefer,
howaver, to use a loading coil. with fewer tums
further spaced on the frame. For tappings divide

THE WIRELESS WORLD

approximately in the ratios of the squarea of the
WAV - required.

(2) For diagram see Fig. 1, page 587. You could
break the plate lead of g:m}' of the fimt 3 valves,
introducing & coil variably coupled to your tuned
eircuit induction.

NJW. (Cambridge) asks 2 guestions aboit a
ael and (3)Could he get a single rar telephone soy of
1,000 shms converted into a relay, {f carefully and
accurately done by u}se (4) Wouwld a coherer
be of any use with a Morse writer fnr taking dow
FPress from FL BYC MPD, etr., using one valve
Sfor rectification and one for um;ﬂﬂiﬂrji&u,

{1} About 4,00 ms.

(2) <008 mfde. ; this condenser if used in the
aerial circuit should be in parallel with the A T.1.,
in any ease it is too amall to be of much use.

(3) This could possibly be done, but it would

bably be almoat as easy and cheap to make or
Euy a relay of normal type, and the results so
obtained would he far superor,

{4) No; it would be almost imposaible to make
it work at the required spead.

J.5.MN. (Streatham) sends a sbeich of a one-
valve sel, and asks (1) The correct capacitics of the
fwa nuudrurra- (2) If there w anything wromwgp
with the circuil. (3) If a crystal detector inserfed
as shown would be worth trying. (The crystal
shown in shunt across the reaction coil and fa {feelf
shunted by n polentiometer. )

(1) A.T.C. {Parallel) about 0-0003 mfds.

Grid condenser 000005 mfds.
Blocking condenser 0-002 mfds.

(2) mand {3} The circuit is gquite good, except for
the ervatal detector, which I8 guite useless as shown.
For a possible way of using a erystal with valve,
pee the circuit on page 85 of the issue for April 1Tth.,

{4) Mot unless the set is to be OVEr VEry
wide ran of wavelength.

H.W. (Manchester).—{1) Your diagram shows
the lead-in wires making & sharp bend with the
parial. Thia i8 very had practice; you should
sacrifice nerial length if necessary to avoid it.

{2) Your diagram might give a satisfactory
receiver, but it looks rather mixed up. Wer
suggest - —

(2) Aerial connected to the slider of long
coil.

(b)) One end of the long coil connected to one
slider of the short coil.

ie) One end of the short coil earthed and
econnected to condensers and telephones.

() The other alider of the short coil connected
to condenser and crystal.

(1) Up to about 4,000 ms.

© {4) You might receive Chelmsford if your set
is in good order and well adjusted,

N.E.K. (Brussels) asks (1) Whai should be
the ratio of transformation of air cored infervalve
H.F. transformers. (2} If o carborundum defecior
eotld be uwsed as a grid leak. (3) Whai 12 the best
way to convert an §-18 mfds. condemser and fron-
cored chokea o D.C, maina fo cut out noiees,  (4) For
particulars of the Glace Bay slalion ; warelength,
type of set, hours of service, Preas service.

{1) 1:1 ratio is most usual.

(2) No; too low.
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(3) Put one choke in series with each main and
condenser acrosa the delivery terminals.

{4) B0} ma.; wvalve set: service continuous
for commercial purposes, but practically no Preas.

NOVICE KEEN (Newcastle).—(1) The in-
ductance you deacribe is quite suitahle for a loading
coil of & frame aerial set.

(2} B valvea could be used instead of V24
valves for the above. You might get as good
reaults with 3 B valves instead of 4 V234 valves,
employing 80 volta H.T. and 4 volts on the filament.

(3] Bee reply to AA. (Chelsea) for a diagram
of & Z-valve frame aerial receiver. The throw.-over
switch from the aerial (o the frame s of course
unnecessary. The valve amplifier can be modified
a0 aA to comprise moreé valvea by obvious means,

and any other form of amplifier can equally well
be em fu :
(€ 3] g&mple a = 32 8. W.0G.

b= 34 8B.W.0L
Both are somewhat fine for receivers.

5.H.P. (Great Bookham) asks (1)} For criticiem
ef a single circunl sbeiched, (2) The wavelength
with an A.T.I. of B 6" with No. 24 wire. (3} If
o rariomeler would improve the circuil,

(1) Simple, but fairly efficient.

(2) About 3,(MH} ma.

{3) No. Little use,
wlicdorm.

5.F.B. (Dundle).—(1} lron or steel wire would
have a much higher H.F. resistance than copper,
and would therefore not be sotable.

{2) ta) About 14,5300 microhenries.

by About BT T

intd® R
(3) L =900

where Lz=inductance in mhys.
n=No. of turns per em.
1=d1mwhtqr in cme.
= 1n CIMR.
K=N 'a factor
K is tabulated in Nottage's" Inductance and

your A.T.I having two

Capacity " in terms of 4/l
Typical values are A 25 50 <75 10 20 30
K &% Bl -756 -89 -53 -43

SPARK (Durham).— (1) Your dingram shows
no H.T. on the plate of the second wvalve: this
is guite enough to explain absence of results,

{2) The space between plates iz not stated for
the condenser B. The condenser ' =0-0005 mfds,

(3) 400,000 mhys. A.T.I (26 8.W.G.) Second-
ary inductance 30 S5.W.0G.

N.H. (Huddersfleld) asks (1) For criticiem of
the circuil akeiched. (2) Will the circuil give pood
results.  (3) Will aloading coil placed in the secondary
circuit increase (he wavelength. (4) What crysial
would you recommend for wse withoutl a potentiomeler.

(1) Connections are incorrect. SHee Fig. 6,
page 500, October 2nd iasue, and many other crystal
circuits,

{2} Yes, if altered l.nauggem‘.&d, tuning condenser
w= -5 mide. at maximum. .

() Yen, say 8°.c 3" of No. 2B, wavelength
ahould then reach 3.000 ma.

(4) Zincite-bornite is a good one.

R.C.C. (Wlllesden) has a shori-wave receiving
gel in which the A.T.I. and A.T.C. are both ai their
marimum when tuned o 800 me, He asks for par-
ticulars of an indugtange to add to the aerial 4o as
to bring the adjustments well on the inatruments,

An AT.L of 107 % 8" wound full (single layer)
of No. 24 should be ample for 3,000 ma with a
P.M.G. serial. Probably your AT.C. is too amall.
Try shorting it.

J.G. (Coventry).—il) The *c¢* and “d"
terminals on an amplifior A Mark 4 are for use
with a grid condenser and leak.

(2) You could probably obtain a Signal Bervice
handbook giving you the wiring diagram.

(3) YN is Lyons—15,000 ms.

{4) The KI ary of a loose-coupled valve set
being included in the asrial cireuit, is tuned with
the asrial.

C.W. (Broadstairs).—The :luﬂnptmn and
sketch of your set is so vague that we can hardly
help you ot all. It is im ible to tell how your
instrumaénts are connected up, and we think your
lack of succeas is dus more likely to & wrong method
of connection than to the comparstive badoess
of your aituation. An additional loading coil will
increase your wavelength range, but will not im-
prove resulta on short waves,

H.C. (Doncaster) asks (1) What results o
mpﬂlmdﬁumﬂifuﬂmmlmndﬂmﬂm:&nﬁ:hd
i2) If&hﬂ aerial 2 sulable for long wave C.W.
rece plion on o valve sel, .

(1) The serial is tolerably good, but results
would be almoat nil with the connections as shown.
For best connections sea Fig. 4, page 758, in the
issue for January 22nd.

{2) Yea, with a suitably designed set.

C.5.A. (Edinburgh).—(1) Do not uses thinner
than No. 24 unless absolutely unavoidable,

{2) It depends on the eircuit, about which you
ray nothing. For a two-gcircuit receiver of normal
type with & closed eircuit condenser of 0-D00G
mfids.—about 4,000 ma—with a suitable A.T.I.

{3) Certainly : for range as in (2) use about
6" = 12" wound with No., 24.

{4) Yes.

R.E.C. (Harringay).—(1) The cirouit is of
fairly suitable type, but we do not like the
ment of the plate circuit, which would be I:-Bttur
as jn Fig. 4 :—

N

T
g

Al

3
L

U"lﬂ“- g [l

Fig. 4
C, should pe not iess than -003 mras. U, and C,

should be not greater than -001 mfds. C, should I:.p
not greater than 0001 mide. Weshould recommend
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the addition of a reaction coupling between the
plate and grid circuita.
" {2) Altered as auggested, about 2,500 ma.

{3) Yes,

{4) Bea Emﬂ'nﬁa —The
. ston).— set pose,
though of mmple type, should be I'ﬂl:?jr mient.
snd the dimensions suggested are suitable, except
for the merial, which should, if possible, be longer
end with fewer than 5 wires in parallel. Separate
yvour wired as {ar from each other as possible,

T.D. (Newcastle) asks (1) How much wire and
how mnuy tappings be given fo the reactance
cotl lo make the wavelength up to 168,000 ma., using
A2 enamelled u:uﬁﬂulmm!hrm potnds
of No. 26 enomelled copper wire. (2) Ie black
eramelled wire good enough for both cosle. (3)
What diameter showld the reactance codd be, if the
tuning coil is 8., (4) Which is the beller aerial
Tor the aef, 100 gingle or T double,

{1} Try about 4" x 8", with about 4 tappings.

H.B.EYnur S A.T.I. former, EEP;:DEE.
will not take two pounds of No. 26 and will not
give anything like 16,000 ms, ; use & former of,
pay, B x 1B, Ewven then you will require a small
parallel condenser,

{2) Yes, if the coils are carefully wound,
we should prefer with ailk insulation.

{3) Bes above.

{4) Immateral.

W.E.D. (Enightsbridge).—(1) Connect as
shown in Fig. 5.

bt

0O A

§

<=

The crystal is of no vee with this arrangement
without the addition of further gear.

{2) No.

{3) The receiver will be more selective with an
additional A.T.I., enabling loosar couplings to be
employved.

{4) Impossible to say, a8 you do not give the
gauge of wire with which your slider is wound.

C.0.P. (Ilkley).—(1) No.

(2} Make an A.T.I. about 12" x
with No. 22 wire,

{3) No. Connect up as in Fig. 2, page 780, of
the issue [or February 6th, using your own coil in
place of the two thers shown.

(4) Carborundum is wvery good for general

purposca,

J.E.P.L. (South Africa).—(1) We do not quite
understand your proposed switching ments.
Assuming that they are corréct, your cirouit is one
which would be sxtremely tricky to work, but
might give good resulta on eritical adjustmenta.

o B

AAE ey re——— O B

Fig. B

8" and wind

04
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{2) Your aerial circuit should tune to nearly
4, (MM} ms., and your secondary to about the same
wavelength. Minima uncertain. A grd leak (3
megohma) is requirsd across Oy, 1T you get poor
regulta try omitting the condenser acroes the re-
actance and using few turms and close coupling
of the latter.

{3) 4,000 ohme would probably do.

W.W. (Aboyne).—(1) You do not atate the
thickness of plates: wassuming this as 2 mmes.,
the capacity ia about 00007 mids.

(2) You could obviously make as above. but with
about half the number of plates.

(3} The circuit is guite unsuitable,
should be as shown in Fig, 6.

E@**@

Fig. 8.

Connectiong

Rewind the primary with No. 24 and the secondary
with Xo. 24; this will give a wavelength of
4,000 me.,, which will be guite sufficient,

{4) The coil can be used as an additional A T.T.
if degired.

H.R.H. (Oxford).—The guestion as to which of
the asrials you proposs ia the beat dependa chiefly
on which gives the greateat clearance between the
wires and the roof. From your sketches your

resent aerial appears best in this way and therefore
18 preferable to the other, in which you grin a few
feet in height at the expense of increased nearness
to the roof,

A CORRECTION.—In the article “* A
Valve Transmitter for the E imenter,” on
B66 of the March 19th issue, Fig. 1 should

read Fig. 2, and Fig. 2 should read Fig. 1.

SHARE MARKET REPORT.

The Wirelers Group has been fairly steady and
has shown a slight improvement during the last

fortnight. Prices as we go to press, April Bth,
are :— !
Marconi Ordinary £2-1-3
= Preforence | £2.1-3
= Inter, Marnne . £l1-8-3
a7 Canadian .. i -0
Radio Corporation of America ;1—
Ordinary .. .. .. .. .. .6
Preference .. .. .. .. .. 11 -0
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AMPLIFIERS that IO AMPLIFY
COLOSSAL PURCHASE ofa quantity of captured 4 -valve Amplifiers

YOU SHOULD NOT MISS THIS.

;:u-hl in Action. Anhﬂ.mpii’f.tr which
ilent in “rlll'hllll isthoroughly reliable,
All Transformers -n: mt::::::ﬂ:‘:ﬁ:t'
in Jrom Valves is a Real
el
Wiring Screened in IMTFE volts). It
with Tin Foeil i quité attractive.
" 'l?-:r:.g‘ B CALL AND SEE A
mina DEMONSTRATION
Hllll-l TNIHH, I'i_l!]_ln_lﬂﬂl o III'I'J.
Tappings by ??uh PRICE - Wieh 4
on Primary of First S =
Transformer. ;: '?.:J:uﬁ ::;:"d‘m
2,3 or 4 Valves Witk 4 Adnpters g
can be used. ot M (k) £12

THESE ARE ADAFTRIr FOR R VALVES.

SECURE YOUR AMPLIFIER OR THEY WILL BE G O N_E

Difices and 5Showroms

E:EH it w- R- H- TINGEY 92, Hatton Garden,
HAMMERSMITH. :: Specialist in Wireless :: LONDON, E.C.1
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NEW LINES IN DISPOSAL APPARATUS

Purchased at favourable prices, and to be sold the same. Many
other new Disposal and G.P.0O. Lines also in stock, space does

not permit a complete schedule.

MARK [1 WIRELESS TELEFHONY THANSEMITTEES mm:.:umm AIlHﬂr
WITH REMOTE CONTROL. Periectly New |excheding 4-Spring .. ’ 'EI
Migrophone and Telephone). Postage, 5/-, Price, each Ir B-spring .. ;

¥ ;

MARK I 3-VALVE COMBINED TRANEMITTERS m&ﬂ%ﬂ PANEL, with Five +hp-r|.|1.|: COme

AND RECEIVERS. Second-band (minus Hatteries, hpnn.: and One u-tpr.iu Switches, Panel,
Valves amil Telephones). Postage, 5/-. Price, each . 7 10)= complete .. Iund - T M-

UNDERS, second. i L .
uﬂ:mnmmmmmm ﬂ.I.-ELIﬂ 5 Pﬁ e 18/=
IN CABE. Fostage, 3)- cach extra. Price, each 48 @rPD ,nlﬁ" {Siemen's Type). Easily converted for iy
MARE [I MINING DETECTOR I[NDUCTANCE m wireless requuements. Postage, 3/ Price, each -
RESISTANOE. Posage, 1/-. Prico each .. 2. Imﬂﬂ' BUZZER, llml.-i BUZZER l:ll'.l'l'l'.l'l' S
MARE [ MNINING DETECTOE BANKE OF 'lflumm:.rm T

RESISTANCES. Thres so olimm. and Two “u -ulu:q. "D MARK Il REECEIVERR. MNew. .fl:'lla..ln fd.
amiti. Postage, 9d. Bank, complete . 48 ;:J:MTTJ:JI T L DG o Sl 14
HEADGEAR, brand new, 130 ohims. S-me Postage, 1/- b e o B8
'"' v fmest ewver m“'“lulﬂ I'*-'Illlﬂ. I; Pex Many ciber Compomsats st Comparative Prices, representing

Wonderiul Yalog.

MITCHE‘.LL"S WS, .t SN

EXCLUSIVE AGENCY FOR HOLLAND :—M. Ph. MEILER, Keizers Gracht 84, AMSTERDAM.

Dutch Customers are requested to order direct through our Agent.

\X\x‘\\\\::;"f 7 f"/ =
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Make your Hobby your Profession
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THE HAGUE CONCERTS

By Pruiuie R. Coursey, B.5¢c.,, A M.LE.E.

T is probably in no sense an exaggeration

to say that the enthusiasm of the average
radio amateur or experimenter in wircless
telephony far exceeds his interest in all other
branches of wireless work. "The ability not
only to actually speak and carry on con-
versations with mther
waves as the only
connecting  link, but
also to pick up com-
F‘Jere"r{:hn.tra] CONCerts
and enjoy them in our
own home adds to this
keenness for radiotele-
phone work.

In the past we have
been treated to occa-
sional  radiotelephone
concerts from one of
Marconi's Wireless
Telegraph Co.’s
stations at Chelmsford,
when special exper-
ments and tests have
been 1in progress, while
the more regular trans-
missions from Surbiton
in connection with the
exhibit of the same firm
at the recent (Mlympia
Exhibition were also a
source of enjoyment to
many. For some time
past the Nederlandsche
Radio Industric have

Fig. 1.
N eelerlapisluche

:
Frael  viear

been adding to the above and other
concert programmes by a series of telephonic
transmissions, sent out for periods of two or
three hours regularly, at first on one eveninga
week, and later twice a week. The power
used for these transmissions was, however,
small, and the concerts
were therefore difficult
topickup. T he power
used for these trans-
missions has now been
increased to 100 watts,
and will shortly be
further increased by
the installation of a 250
watt Mullard valve.
In view of the wide-
spread interest taken in
these “ Dutch
Concerts™ it may,
perhaps, be of further
interest  to illustrare
some of the apparatus
used for the trans-
MISsIOnNs. F'Il'!' | shows
an outside front view
of the works of the

Nederlandsche Radio
Industrie at the
Hague, from which

the transmissions take
place. The aerial can
just be scen over the
building, but Fig. 2
15 a view showing the

Warls of the
Reaelin Foduslre al  the H'rr.rﬂlh'-

65

rrf the

UNIVERSITY OF MICHIGAN



APRIL 30, I921

w

{

L

Fig. 2.

A clearer view of the Aerial.

aerial more in detail, taken from the roof.
The aerial consists of three wires approxi-
mately 150 metres (500 ft.) long each, and is
stretched across a road.

The station earth connection consists of
about 24 metres (B0 ft.) of iron pipe sunk in a
well, but it is thought that probably this
connection is not a !.wrfectlv uniform one.
Receiving stations listening in to the concerts
have frequently reported considerable varia-
tions in intensity from day to ud:1||.r and it is
considered llkll'l. that variations in the efficacy
of the earth connection may be a contributory
cause. Such variations may arise with the
height of the tide and consequent changes of
the salinity, and therefore of the conductivity,
of the well water brought about by the per-
colation of sea water into the well. This,
however, is a question that could fairly :-:e-.uh
be unungated and extended observations of
the signal intensity received from this station
would therefore be of interest, especially if
they showed a perindicity depending upon the
moon and tides

tb
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The actual transmitting apparatus is illus-
trated in Fig. 3, in which the transmitting
valve can be clearly seen at the top of the
panel. The valve shown is nominally of
100 watts capacity, but its output is being
pushed up to 150 watts by using an anode
supplv voltage of 1,000 volts. This valve is
shortly to be rcplaLt'd by a 250 watt Mullard
valve, when a greater output should be
obtained.

The phonograph which is used for trans-
mitting some of the musical selections can
also be seen in this illustration, the usual horn
being replaced by a tube in which the trans-
mitting microphone is mounted, a second
microphone being placed on the table near the
phonograph. No separate modulating valve is
cmp]nw«d but a special patented form of grid
control 1s used, details of which, however, are,
unfortunately, not available for puhllcatlun

Arrangements have been made by Messrs.
Burnham & Co. with the Darewski Pub-
lishing Co., through the kindness of Mr. H.

Fig. 3.

The Transmilting A pparehis.
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Darewski, for the supply to the transmitting
station at the Hague of phonograph records
of all their newest publications, so that
selections from the latest English music will
be available to all withi~ the radius of the
transmitting station. It is cxpected also that
loud-speaking receiving apparatus will be
installed so that the British troops in Cologne
can be entertained by the same means,

The phonographic selections sent out by
this station are also interspersed with selections
by a small band, and by four mandoline per-
formers ; m:c:s-n:-n:ll_',r also some singers
take part. The orchestra and singers perform
under a large funnel or horn which contains
the microphones connected to the trans-
mitting apparatus, so that the voices and music
modulate the radiated power in the usual way.

Although they may be heard over a range
of roughly 500 miles round the Hague, these
concerts are addressed primarily to British
wireless experimenters, as is evidenced b
the introductory C.W. messages addressed to
all British amateurs with which they are
prefixed. These messages usually also ask
for reports of the reception of the concerts to
be forwarded to Messrs. Burnham & Co,
Deptford, who are the British agents fqr the
Dutch Company.

As regards the reception of the concerts,
they have been heard satisfactorily over
considerable ranges using but a 5mgh: de-
tecting valve, but such a simple receiver is
not recommended for reliable work. Even
at Aberdeen, some 500 miles from the trans-
mitting Etatiun the signals have been heard
on a single valve, but this must be put down
more as a freak reception, or as due to some
particularly favourable circumstances inherent
to the neighbourhood—an assumption that is
not altogether unwarranted in the light of
other results obtinable in this district. In
general it is advisable to use at least one high-
frequency amplifying valve in front of the
detector valve in order to obtain satisfactory
reception, while, of course, one or more
stages of low-frequency amplification (r.r.,
note magnification) may be added after the
detector valve when it is required to operate

a loud-speaking receiver. A limited amount
of reaction may be employed if desired, but
the greatest care must be mken in its use to
auveid self-oscillation of the set. If this takes
place not only is the reception of the speech
prevented but its reception by others for many
miles around is also seriously interfered with.
This point with regard to the avoidance of
autodyne receivers cannot be too strongly
emphasised, and every effort should be
made to discourage their use. Naturally,
when ﬁl'ﬁl'.' searching for the station, or when
listening to the C.W. signals, it is necessary
to use the heterodyne method, but unless an
entirely non-radiating receiving arrangement
is employed with a separate heterodyne and
appropriate couplings to prevent the oscilla-
tions reaching the aerial circuit,® the use
of an oscillating receiver should be restricted
to as short a time as possible.  As soon as the
signals are heard the reaction should be
loosened, so as to stop the oscillations, Not
until this is done can the speech, etc., be
received properly, although in favourable
circumstances some of it may be distinguished.
It is much preferable, however, to insml
an extra amplifying valve rather than to
jam other receivers in the wmm:‘-,r

As regards possible receiving arrangements,

y good high-frequency amplifier suitable
Fur the wavelength (1,150 metres) may be
used, together with a detecting valve of the
u&ual type. Such a receiver may be pur-
chased complete or may be built up from the
necessary mmp:)nent parts.

The circuit arrangement shown in Fig. 4
is a simple one that gives good results, although
not necessarily the best possible one to employ.
It consists of an aerial loading coil L, having
an inductance of about 500—700 micro-
nenries connected between the aerial and earth
terminals, and having a tuning condenser C,
in parallel with it. This condenser sh-nuld
have a maximum value not exceeding 0-001
mfd., while it should be kept as small as
possible consistent with tuning the coil used
to the required wavelength of 1,100 to 1,150

*Ses article in last issue of The Wireless World,
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metres. Across the tuning coil are joined the
grid and filament leads of the first valve V,
in the anode circuit of which the anode
resistance R, is connected. The reaction
coil L, in series with the second valve,
should have at least as large an inductance
as L., and is preferably somewhart larger.

-

v

§
#gh

coils

reaction
conveniently be of the multlayer type—
Honeycomb, Duolateral or * Burndept "—
but may also, if preferred, be wound up as

single-layer coils as the wavelength is not

The loading and

may

high. Convenient dimensions for such wind-
ings are as follows :—
For loading coil :—
Diameter = 4 in.
Wire = No. 22 SW.G,
d.c.c. copper
Length of winding— = about 4 in.
{;mg]e layer)
Eor reaction coll - —
Diameter — 3 in.

Wire = No. 30 5.W.G,,
d.c.c. copper
Length of winding— = 4 in.
(si ngh: layer)

The resistance R, may be of 50,000 ohms,
resistance or less, dep:ndmg upon the valve
in use and the H.T. battery voltage available,
bearing in mind the fact that the higher R,
15 made the higher must be the voltage of the
H.T. battery, if the valve is to work at the
same point of its characteristic.

THE WIRELESS WORLD '

The intervalve coupling condenser C;
should be about 0-0002 mfd. capacity, while
the grid leak R; may have a resistance of
| to 2 megohms. The blocking condenser

may have any convenient value cm::-:ding
about 0-003 mfd.

In place of the head telephunﬁ the
input transformer of a note magnifier may
be joined up so as to enable a loud speaker to
be used. The use of a note magnifier, in
conjunction with the detecting valve :L'.me, is
not usually sufhcient to ensure reception
without the high frequency amplifying valve
as well,

In using the receiver the reaction coil L,
may be coupled to the tuning cail L, untll
oscillations are set up, and the wavelength
varied until the whistle of the C.W. note
s heard. The reaction should them at onmce
be reduced until oscillations cease, when, by
slight careful retuning, the telephony should
become audible.

While describing the above circuit as a
possible simple workable arrangement, it
should be understood that it is not necessarily
recommended as the best possible one.
FEvery experimenter should investigate this
point for himself and determine the demils
that give the most satisfactory results at his.
station and with the valves that he customarily
employs, bearing always in mind the nm:l:ﬁitlz
to avold both heterodyne radiation as mu
as possible when searching for the C.W,
signals, and the use of any form of heterodyne
when listening for the telephony itself.
The former may be diminished by c:nupllng
the receiver to the aerial circuit and by other
means already pointed out in these columns,
and the latter by :ertchlng off the rate
heterodyne if one is used, or by reducing the
reaction of an autodyne until the oscillations.
stop.

Finally, the writer wishes to express his
thanks to Mr. W. Burnham, to whom he is
indebted for the loan of the photographs
illustrating this article, and for some of the
information contained herein with regard
to the Nederlandsche Radio Industrie.
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REACTION VALVE CIRCUITS

By Freprrick

N the past thirteen years of his experi-

menting on receiving and transmitting
circuits, the writer considers the six
described below as being the best reaction
valve circuits he has met to date. These
have been fully tested in practice.

Fig. 1 is considered the best that has
come to light in his experiments. As
will be seen, a vario-coupler and two
variometers are employed, and the arrange-
ment of the circuit eliminates the necessity
of having the H.'T". batteries and telephones
in the oscillating circuit.  As will be seen,

%g@w

_—
e

Fig. 1.

there is a condenser shunted across the tele-
phones to intcnsil‘:{_‘ the audibility of the in-
coming signals. This circuit has unlimited

"

J. Rumrorp,

possibilitics of amplification. There 5 no
necessity of tapping, as all tuning is done
through the variable condenser and the vario-
meters.

Fig. 2 is the well-known ultra-audion
circuit, and is the simplest form of reaction
circuit, This circuit is employed on the
De Forest receivers, and is popular with many
amateurs for the reception of continuous
waves. [his reaction circuit is not easily
controlled, and its amplifying powers are nil.
As will also be seen, there is a varmble con-
denser shunted between the telephones and
H.T. batteries for the passage of high-fre-
quency currents, [here is no necessity of tap-
ping in this circuit also as all tuning is done
by means of the varniable condenser and the
coupler.

Fig. 3 is another good circuit where vario-
meters are used to tune the grid and the plate,
variometer | is used solely for the control
of the inductance and the different wave-
lengths for the secondary circuit, while

Fig. 3.

variometer 2 is used solely for amplifying
and has nothing to do with the different
wavelengths of the circuit.  As will be noted,
both telephones and H.'T. batteries are in-
cluded in the oscillating circuit, thereby offer-
ing a large impedance for the passage of
high-frequency current. With the omission
of the variable condenser, which is shunted
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across the H.'T. batteries and the telephones,
the amount of impedance would be so high
in this circuit that it would fail to react or

oscillate, and it is therefore necessary to use

5
1

_—

Fig. 4.
this variable condenser for the passing
of these high-frequency currents. As stated
before the tuning is done through the con-
densers and variometers.

Fig. 4 is the same as Fig. 3, with the ex-
ception that the H.T. batteries are removed
from the oscillating circuit. This one is
also tuned through the variable condensers
and the variometers. There is also a variable
condenser shunted across the telephones.

Fig. 5 is the usual circuit with one stage
of amplification. With this circuit the
audibility of signals can be increased to a
great degree. It would be a good idea to
make arrangements for the addition of a loud
,sp-e:a]:ing horn to allow for any number of

THE WIRELESS WORLD

persons to listen in. If desired, many stages
of amplification can be added.
_Fig. 6 is the simple Paragon reaction

circuit.
iF

Fig. 6.

In these circuits minor details have been
left out, but the writer feels sure that if the
instructions are carried out ﬁir]'lfu]:l]r the

rimenter will be more than satisfied with
the resuls.

Editer’s Note.—The Author has followed
American practice in drawing the batteries
with short thick strokes to represent the positrue
poles.  This should be noted when wiring the

cIFcuils,

NOTES

The * Turner ** Valve Relay.

Mr. J. E. Harrison, the author of an article on
the * Turner " Valve Helay, which appearad on
ge 736 of the January 22nd issue of The Wirclces
Varld, has prepared detailed working drawings of
the home-muade instrument he described. Mr.
Harrison advises us that these drawings can be
had from him, together with full instructions. His
address is 34, Pennard Road, London, W.12. We
understand that the price will depend upon the
demand for the drawings,

Call Lettera of Amateur Stations.

The Hon. Secretary of the Wirelesa Society of
London, Mr. L. McMichasl, 32, Quex Road, N.W.8,
has circulated a letter to members of the Bociety
with n request for parcticulars of their trans-
mitlimg liconses, giving call lettors, power, system
and tirmes of working. The intention is that these
particalars shall ba published subsequently. Will
all readers kindly co-operate in the endeavour to
make this list as complete ns possible,
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SOME ACOUSTICAL EFFECTS IN WIRELESS®
By ]. Romuson, M.5c, Pu.D.

COUSTICAL effects are of the

utmost importance in wireless, as the
universal method of receiving signals makes
use of telephones. The object of the
present  discussion s to consider certain
methods of note production by thermionic
valve circuits. These are of interest in
various ways, because of their bearing on the
production of oscillations of wireless
frequencies, of their application to the
study of acoustics, and because they indicate
other lines of development in  wireless.
Three different methods of note production
will be described, and cermain applications
will be indicated.

[.—Tue Hereronyse Errecr.

The method of receiving continuous waves
by the heterodyne effect is so well known as
to need no description. The principle em-
ploved is to utilise a local source for the
production of oscillations, and to adjust the
frequency until a beat tone is heard in the
telephones. By adjusting the frequency of
the local oscillator any desired pitch of note
can be obtained from the lowest to the highest,
The quality of the note obtained is fairly
pure. [If the two high frequency oscillations
are simple harmonic oscillations, then the
low frequency oscillations will also be pure,
apart from any distortion due to the tele-
phones. The freedom of adjustment of
pitch of note allows the operator ar times
to overcome disturbances. He can adjust
his note to be conveniently high so that his
ear appreciates it through disturbances of
low notes such as the noise on aircraft,
atmospherics and spark stations.

Lag of the Ear.

Telephones often have a most sensitive
pitch, and the operator can adjust his note
to this pitch in order to increase the audibility.
The most experienced operators have noticed
that they cannot always efficiently use a pitch
which is too high. This is particularly
the case when the transmission is rapid.

* A Paper read before the Wireleas -‘.I'ML'E -nj: London,
on Monday, A pril 4th, 1921,

They find that dots are often missed when the
pitch of note is too high and the transmission
15 quick. The reason for this, apparemlh
is that the 1:-15 of the ear depends on pitch.
simple experiment can be made to show this.
Arrange an automatic transmitter at the
sending station. "T'his can conveniently be
in the form of a commutator with the lengths
of make and break adjusted, and with the
speed of the commutator under control. A
speed can soon be found where, for low notes,
the separate signals can be dlsttngmshtd,
whilst for high notes the signals are in-
distinguishable,  "This shows that as the
pitch increases the persistence of sound is
lengthened. This is most probably due to
the lag of the ear, although it should be
remembered that these notes are made audible
by a telephone dlaphﬂgm which mav have
some influence. The effect is of such interest
in physiology that experiments should be
made with other means than telephone
diaphragms, epg., with a Galton's whistle.
If, as is anticipated, the effect is really an
attribute of the ear, the heterodvne effect
gives a very convenient means for invest
tions in the realms of physiological
ACOUSEICS,

Upper Limit af Audition.

Another use that can be made of the
heterodyne is to determine the upper limit
of audition. Wavelengths and wireless
frequencies can be measured with such
accuracy that the frequency of the highest
note audible to various ears can be readily
calculated. A slmple means of dmng this
is to read the capacity of the receiving circuit
for the highest audible note on both sides of
the zero. From these measurements it is
quite easy to calculate the upper limit of
audition for any individual. Here, again,
in the formal methods of reception, one must
depend on the telephone diaphragm which
may have some influence. Calculations by
this method have given for a number of

individuals upper limits of audition from
15,000 to 20,000, which is of the same
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order as is usually obtained by other methods
for notes of medium intensity,

Il.—Low Freguency OsCILLATING
Circurr.

A typical circuit for the prndm:tmn of

continuous oscillations 15 shown in Fig. 1,
with the anode inductance [, coupled to
the grid inductance L, The frequenc'.r of
the oscillations depen-ds on the values of the

inductance and capacity of the grid circui
A

1B

By increasing these the frequency diminishes,
and it is possible to get the frequency so low
that it is within the limit of audibility. For
instance, when the inductance L, is 10 henries,
and the capacity C is 25 milli-microfarads,
an oscillation of frequency approximately
300 is produced. Suppose that the primary
of a telephone transformer ‘I' is inserted
in the anode circuit, and that the frequency
is varied from wireless frequencies down-
wards. A frequency is reached where a
very high note is heard in the telephones,
and as L, and C are increased the pitch of
this note diminishes.

The capacity and inductance are not the
only controlling factors of the frequency.
The anode voltage and the flament tempera-
ture also have some influence. A number
of investigators have shown that for wireless
frequencies, a small change of frequency is
obtained by altering the anode voltage or
the flament temperature. Van der Pol*
and Mis Leyshont have investigated this
matter, and both have remarked on the
minute magnitude of the change thus produced
for wireless frequencies. At acoustic fre-
quencies the variation of frequency is by no

il

|

* Bodio Review, 1, page 501, November and
December, 1920,

t Rodio Review, 1, page 481, July, 1920,
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means minute, variations of from 2,000 to
500 frequency having already been measured.
Such large variations, when first observed,

alae—a} g % D

Lt

Fig. 2.

were so unexpected that attempts were made
to find whether they were spurious. Another
type of oscillating circuit (Fig. 2) was fixed
up with the inductance L,L," joined across
anode and grid, the filament being joined
to a point near the centre of the inductance,
similar results being obmined.

Some of the results are shown in Fig. 3,
for variations of anode voltage.  As the anode
volts increase it is noticed that the frequency
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Fig, &

falls to a2 minimum and then increases.
Similar effects can be observed by varying the
filament temperature.

Such effects as these show that the theory
of the thermionic valve oscillating circuit

LNIVERSITY OF MICHIGAN




SOME ACOUSTICAL EFFECTS IN WIRELESS

needs considerable development. Miss
Levshon, for instance, attempts to explain
small variations of fr uency for wireless
frequencies on the generally accepted treat-
ment of valves where the effects are supposed
to take place on a linear part of the
characteristic.  She gives a formula for the

SL'C

F T Te
iIs 27 times the Frequenm, L and (¢’ the
inductance and Elpa{.'lt'lf of the  oscillating
circuit, § and & the resistance of the #rid
and anudt circuits (external to the valve),
L’ the inductance in the anode circuit, and
« the gradient of the anode current anode
volt characteristic.  Applying this formula
ts the case of acoustic frequencies where the
resistances § and 8" may be high, it is quite
possible to account for a large variation of
frequency.  Also if & is small in comparison
with |-, it s quite easy to see how 1/a,
which is really the resistance of the valve,
mav varv in such a way, when the anode
voltage is varied, as to explain the minimum
frequency for a d:hmtt anode mltage

It ix considered, however, that it will be
wiser to follow thr.' treatment of Van der Pol
who takes into account the fact that the
oscillating effects may take place on a part of
the characteristic which is not linear.

Oine interesting feature of the effect is
that the magnitude of the variation with
annde voltage depends on the amplitude of
the oscillations. The amplitude can be
varied by varying the filament temperature,

‘ =

A

Fig. 4.

|
frequency, T LE 1 where w

and a point can be obtained which pives
comparatively small varmations with anode
volage.
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These circuits are very useful for some
purposes where a buzzer has hitherto been
used for giving intermittent currents. For
electrical measurements such as the measure-
ment of inductances, and the capacity of
condensers, they are particularly useful.
They will also be useful for mensurmg the
resistance of clectrolytes where it is necessary
to have an alrernating supply so that the effects
of polarisation mav not appear

[1]l.—PropucTiox o©oF NOTES BY AN
()scinraring VALVE MAKING USE OF
A Grip Leak axp CoNDENSER.

A convenient method for producing audible
notes is shown diagrammatically in Fig. 4.
The ordinary high frequency oscillation circuit
with anode and grid inductances 1., and L,
coupled together is used, with [he addition
of a grid condenser C, with a high resistance
R, usually called the grnid leak, shunted
across it. A tuning condenser C, may be
used. This grid leak is of high resistance of
the order of one megohm and over.

The grid leak is often used in valve circuits
to give a required potential difference between
the grid and filament. The grid tends to
charge negatively by the passage of electrons
from the filament, and the grid leak tends
to bring the grid to the potential of the end of
the hlament to which 1t 18 connected. As
the resistance of the grid leak is usually high,
it does not succeed in passing all the charge
from the grid until the potential of the latter
becomes somewhat negative with regard to
the filament. This difference of potential
depends on the capacity of the condenser, the
resistance of the grid leak, and the grid current.
Hence, for purposes of rectification and the
production of continuous oscillations, the grid
leak can often be used to replace the source of
potential required for working conditions,

In the present case an oscillating high-
frequency circuit is used, and the grid leak is
chosen of such a high resistance thar oscilla-
tions cannot be maintained permanently.
T'he action of the grid leak will be discussed
with regard to an anode current grid volt
characteristic, Fig. 5. (n such a charactenstic,
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oscillations will take place about some point
which, for convenience, we shall assume to
be that of zero grid vols. For this con-
dition the grid volts will vary from R to B,
and the anode current from BC o R D
with a mean value equal to O P. If the
resistance of the grid leak is comparatively
low, it is possible that these conditions of
anode current and grid volts will be
permanently maintained.

5

GRID WLLTS

Fig. 5

Suppose, however, that the resistance of
the grid leak is very high so that the negative
charge given to the condenser C, cannot leak
away quickly enough, the mean grid volts
will move towards the left and ‘may reach
a’ where the anode current varies between
LH and M K. For such low anode
currents the amount of energy given to the
grid circuit will be too low to maintain oscilla-
tions, which will therefore cease, and then the
condenser C, will be discharged by the grid
leak R. A]thﬂugh the time required to
discharge the condenser is finite, it is, neverthe-
less, rapid, and is equivalent to switching on
the circuits again. Hence, on reaching the
potential O, or probably before, the oscilla-
tions will commence again and the same
process is repeated periodically, the mean grid
volts varying between two points, O and 5
and the mean anode current between O P
and 5 T,

The variations of the anode current with
time are shown in Fig. 6. A complete
period is composed of the decrease of the mean
anode current from O X to y Y, and the
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increase from yY to zZ. The number
of times that this process is repeated per second
is the frequency of the note heard in the
tl:l:phunes

It is at once seen that the quality of the
note produced is by no means pure, for the
variation of anode current is not trigono-
metrical. By listening to the note the
difference in quality from the ordinary heter-
dyne note is easily noticed,

It is of interest to enquire as to the quantities
which control the frequency of the note
produced. One complete period is made up
of two portions a and b, Fig. 6. The laws
governing the interval b are well known, being
those concerned with the time required to
discharge a condenser C from potential #)
to #, through a resistance R. If © is
the difference of potential the law is

log v = T

CR
From this law, if either € or R is increased
the time T increases, assuming that « remains
constant. Thus, if we neglect the interval
a for the present, the pitch of the note will
fall if either the grid condenser or the grid
resistance is increased, This is usually found
in practice to be the case with this circuit.
The interval a is controlled by various
circumstances. The condenser C, is to be
charged to a potential at which oscillations
will cease. A negative charge is given to
the condenser during the oscillations but
part of this leaks away through the grid leak.

The length of time required to attain the
necessary potential thus depends on the
capacity of the condenser, the amount of
charge given to it in each oscillation, the
rate at which this charge leaks away, and the
number of oscillations. The larger the
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condenser the larger must be the interval.
The larger the resistance the shorter will
be the interval as much less charge leaks
awav. ['he greater the filament emission the
shorter will be the interval, as more charge is
contributed every oscillation. The influence
of the anode voltage isalso apparent as it alters
the characteristic and thus alters the limits of
grid volts within which the oscillations can
persist. [t will also usually alter the amplitude
of oscillations, and thus change the grid
voltage variations.

Considering both intervals a and b together,
we can draw the following conclusions :—

(1) Increasing the resistance of the grid
leak increases interval b and diminishes
interval a. Usually, it 15 found that
the increase of b is greater than the
decrease of a, and so the note i1s lowered
in pitch.

(2) Increasing the capacity of the condenser
C,increases both intervals a and b, and
so lowers the pitch of the note.

(3) Increasing the anode volts raises the
potential to which the grid condenser
may be charged, and thus increases
both intervals a and b.

From these considerations it 1s seen that
the formulation of a law governing the
pitch of the note is complicated. All that
can be usefully stated is that when other
things are kept constant the pitch of the note
rises when either the capacity or the
resistance is diminished, provided the resistance
is not too low.  Within limits an approximate
law for the frequency can be taken as

(T/CR) = Constant
when the oscillations are not too weak, and
the resistance 15 not too low.

This circuit is capable of certain useful
applications. It can be used for certain
measurements, provided comparative methods
are used. Major Prince who named this
type of oscillating circuir the “Squepgger,”
used it for measuring high resistances by the
method of substitution. In a similar manner
it can be used for the measurement of small

capacities.

Method for comtrolling the Pitch of Note by
the Intensity of Signal,

Another way in which it has recently
become useful is to provide a method by
which the intensity of the received wireless
signal controls the pitch of the note heard
in the telephones. With the circuit just
described the pitch of the note depends on the
capacity and resistance of the grid leak
circuit. If wireless signals can be made to
alter the resistance, the pitch of the note heard
will vary with the strength of the signals.
It is necessary to choose a suitable resistance
for the grid leak. Resistance is usually a
function of the temperature, and thus, if the
received signal can be made to alter the
temperature of a suitable grid leak, the
problem will be solved. BSuch a procedure
is not very practicable, and, besides, introduces
a “lag” 1Ir is much better to use the
resistance between two electrodes of a three-
electrode thermionic wvalve. Besides, it is
very easy to make incoming signals vary
such a resistance. In Fig. 7 a convenient

method of doing this 1s shown. ‘The anode
= L e
=¥ WA
{n[ale
Fig. 7.

filament path of a valve V is used as the grid
leak of the circuit in Fig. 4. Across the
grid and filament a coil, Ly, is joined, in which
the oscillations from the receiver or amplifier
are induced. The signals thus vary the grid
potential of the valve V, and hence the re-
sistance between the anode and flament is
varied. Thus the pitch of the note is
altered.

For wireless purposes, a receiver of this
type will be useful in various ways. In
irectional wireless the pitch of the note
received will alter with the orientation of the
loop or search coil. For those directional
systems which depend on the comparison of
signal strengths, a greater accuracy will be
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obtained as the ear is more sensitive to change
of pitch than it is to changes of intensity.

It will also be useful in investigations of
the intensity of signals at various distances
from a transmitting station.

DISCUSSION.

Mr. G. G. Blake : First of all, | should like
to thank the lecturer for a most interesting lecture,
aned some of the work he has done will lead probably
1o very valuable results,

With regard to the lag of the ear, or the lag in
the telephones, | wonder if it would be possible
to trace That out in the laboratory by using some
photographic method simultaneously with some
telephone method of reception, and if it would be
possible to determine whether the lag is due to the
ear or the telephone,

The comparson of signal strengths is another
most important  point,

Mr. J. Scott Taggart : There are one or two
points in coinection with thia paper which struck
me A being intereating and ealling for & little
dlircussion. 1t was mentioned that when receiving
W, at very high speeds the dots are sometimes
missed, Moy this not be due to the dots, ot high
speecls, producing an effect very similar to apark
-:|g|m|n. Lapshes will pmﬂlll:'ﬁ musieal motes, But
short dots would impulee the receiver and would
proaluese anmuusical signals

In connection with circuits for producing low
frequency notes probably the one which 8 com-
monly known as the * Hammond ™ eircuit is most
useil. This process has had its greater applieation
in the form of A wavemeter genernting waves split
np into groups for producing effects similar to a
wavemeler using & buzzer, It is interesting to
noties that 1. de Forest, who no one can say is
not @ geniua, has used a similar leak for the pro-
dhietion of musical tones.  He got varions shapes
and sizea of grid leaks, and produced sll the notes
on the seale by means of 8 key, He was so enahbled
to produce very fine musie, [{ Lesghter. ) In
connection with this type of ecircuit, probably one
of the constunts which effects the note produeed
is that of the Rlament current. By merely varving
the filament current of such a cireuit the notes
may be made o go from an innidible it right
down to n wvery low value imdesl, amd this s
I'rrnl'mhl;r the most oritical #adjustment ; st any
rute, more ertieal than the variation of anodde
voltapes, This is probabdy due to alteration of he
slope or alteration of the grid current. or more
probably due to the difference in the magnitode of
the oscillations produced, =0 that for 8 wavemeter
of this type the most efficient methol of varying
the note produced s by on rheestat conpected i
the filament cirewnt.

Tlie most valuable feature of this et wes £l
virenil of Fig, 7. The deviee called the * Souegger ™
wis vsil ous oa mieans of producimg vanations of
the gateh, fouwmded wpon the magmitude of 1he
it signnls,  The author of this paper has done
poodd work in this conmection. slthough e hos pot
given all hixw results, and pevhaps furthier iletails

THE WIRELESS WORLD

might have been very welcome. In connection
with Fig. 7. unfortunately it will not produce the
results he desires ; but this i« [ think, merely
due to an error in the drawing. [t shows the
control valve with the anode connected to the
grid of the oscillating valve, Secondly, the valve
will not wet as & conductor, and any charge on
the grid of the valve will not leak away to the
filament., The figure, 1 believe, should show the
filament of the * Bgquegger ** valve ronnected to the
grid of the main valve. 1 think that s all 1 wish
1o comment on.

Mr. C. F. Philllps : With regand o the last
figare shown by Captain Robinson, 1 should like to
nak you if one use of the * Squegger " cireuit would
not be to wssist in getting rid of wipe.outs.
I remember at the Presidential Address. which
took place about a month ago, this matter was
raisedl.  The guestion of wipe.outs is A most
important one. It seems to me thet, if the valve
as shown in Fig, ¥ cap act as g variable grid leak
to produce change of piteh in pote, it could also
be wo arranged ag to lower the resistance of the
leak across the grid rondenser at the moment that
the wipe.out is taking place, and therefore this
condenser would discharge more rapidly when the
potential on the grid had become too great or too
amall as the case moy be and the wipe-out wonlid
imomentarily coase, T that is so, it wonld be oo most
valunble nse of theat cirewir,

Mr. M. Child : It has oceureed to me rhat in
the last dingram, Fig. 7. it might not be clear to
everybody  here  exactly what that left-hand
inductance in fhe figure was joined to. | am not
abaolutely sure myself. 1 think I know whers it
might go, but rhaps Captain Robinson would
make it guite fr:ur to evervhody where the lefi.
hand indurtance coil, which is coupled to the valve
grid, is actually joined in practice, With ard to
the guestion of muosie, that Mre. SBeott.Taggart
mentioned, 1 take it that Dr. de Forest ooy
produced one note st a time, and that he did not
get to the stage where definite harmony couldd Tae
produced.

Major B. Binvon : There is just one paint
I would like to mention, amd chat s flar Qe
= Hguegger U was proadueed, iF 1 remember nghitly,
during the war, at the time when evervthing,
incluiding the sapply of megeers in this country.
war gquite insufficient to meet the demaul. 11 wos
then that Major Prinee hit upon his ingeniouns
miet ol of producing somne sort of apecial appanit s
to et ms the megeer.  This is of apecial intemst fo
amnteurs, but there is just one word of warning
I would mention, and that s that sl using the
= Byiegger Al B megeger, it s not a very soee il
of insulation tests, although i1 does messore the
pemictance. I does mot eally oapply o oany fest
requuiring LMHE or G000 volt=,  In' that respect it is
perhaps rmther hable to be o misleading instrument,
1|.Irl11_1-|.||'.l_'l1 it bz b preatf ﬂil'l.'i-l'l'llii;:ic" sl hlt"i.llj.{
exveetingly cheap to constrict, 1 think that s
piaper on this subject would be extremely intenest -
i Perhaps Captain Robinson coulil =upply
amateurs with o few more detoils on the eone
wf et pnin r_.f :-lur'h 1] t-i.w-nil. e 1:| o =il 1l wkaskilal Biee
viory volualde oo many of us,
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Thers is one other point | would like to mention :
Captain Robinson refers to the use of an appropriate
heterodyne note for overcoming interference. It
siruck me that this s not alwave a successful
inethnd, because unfortunately it very often hap
that atmospherics cause swome sort of »
excitation of your sernl circwt, which causes it to
oscillnte at the periodicity st which it is tuned,
amil may thus Lo A I'wli,‘h]li}'nr effect which
muy be confused tosome axtent with the heterodyne
note that you are receiving. Then, as regards the
upper limit of IE:lta::h I alwayvs thought that the
prineiple in working with the best pitch was one of
the factors which was determined by the upper
litit which you could hear. | do not know whether
it 14 the case, bul some time ago 1 wes at o lecture
in which moat of the auwdience could hear guite &
feaeble sound of ZEAH0 freguency having s pure
=ipe wave, Possibly, if the sound has not so pure
i =i wave-form, the upper limit of pitch may ba
lowersd very much.

The President : There is one little contribution
whieh I want to make to this discussion, and it
may probably help Captain BRobinson towards his
P\ﬁnllitiﬂll. but it is not in sny way compleie,

elerring to Fig. 3 of the puper. the frequency
apparently varies between about 20000 and SO0
prerimls for & varation of H'T, voliage bhetween
i wreld ti. May not this be due to the variation of
t b internal resistance of the valve with the change
i H.T. voltage *

lii & textbook by Dr. Alexander Russell, formulee
are given for the oscillations in a cireult conssting
of W capacity amd an inductance in parallel, and
shuntesd by & resistance (Fig, 4.} When the
resistanee X is low no gscillations are possible, nor
AT l:|'|1-:|.' when it ia ]‘Ligh, Batwern 1 hese two
extrepeas owrillations are |!H:|Hﬂi|:|h-. and their fre.
gueney depends upon the value of X

-

—0 ¥

Fig. A

Mr. J. Scott-Taggart : Might 1 ask the value
af the resistance X, Surely the higher the value
of X the bess it will interfere with the prraslnetion
af the oeillations in that cireuit. I vou make it
mtinite vou get the ordinary oscillatory cireait in
whitehy the osvillations do not cease.

The President: Well, you may be nght,
Mr. Seott.-Taggart, but in that case ] have mis.
unilemstood e Hussell, I huawve unl_l,.' mnile A
mental mote of if, but he eertainly gives 0 beiween
twon limmits,

Captain Robinson : There have been somse
mteresting  gquestions asked  Aamd  some memnrks
muntde, but 1 do not propose fo attempt (o apswer
all of them. Une or two 1 will do my beest 1o reply
L,

oek

7

A guestion was asked about the method of
determining the lag of the ear. or the lag of the
telephone. The suggested photographic method
would doubtless make pse of an oscillograph. Then
yvou immediately eliminate the value of the ear,
There wre various methods available, and, per-
sonally, | should like to have the time to go nto
the gquestion, as it interests me very much,

Now, Mr, HFIJH-T!F’E’HH silgpesin o moat inlerest -
ing explanation of why dots are eliminated for
very high frequencies. The Tacts, if 1 understand
him correctly, amount to some sort of effect like
n spark effect, such ar indicated in Fig. B s
thut what yvou mean ?

Fig. B,

Mr. Scott-Taggart :
in actunl practice.

Captain Robinson : Supposing we take n
frequency of T, that s a wavelength of
LM metres.  Now we will assume the extreme
raas of & ot lasting S-thousandihe of a seeomd ;
you get a very large number of oscillations in that
fimmee,

Mr. Scott Taggart : think you mentioned
that it was specially prominent in high-speed
signalling, and it was in connection with Bigh-speed
symalling that 1 made my remarks.

Captain Robinson : The high-spesd aignalling
I meant was where vou listened by ear. | was not
referring to automatic reception. | wes talking
ahout 33 to 40 words & minute, s that, under
these circumstances, | do pot think that that
explanation would be guite sowml, T autometie
transmission it is bevond a doubt that this would
IilI.]lpFrl.

Then there is the question of the variation of
filarment current varving the note.  As o matter of
fact, | intenced tointroduee that, 1 did not mention
that you could produee this effect by variation of
the Bloment current as well as '|'r;l,' anpvnlis 'lpuH'ugp-.
As v mmller of fact, 1 intemmded to hrin': forwwed
une ot lier I:Iﬁill1 in that conpection. I venn want
to imvestigate the variation of pitel with voltage
or with filament temperature it is possible to el
down the variation of piteh toa proctieally negligible
amount by small adjustment, TE o= well known
thit the method, as Mr, Seott-Tugeart paoinited ot
of nsing o rheostat, i very soond,

Mr, Phallips’s qusestion regariding wipeaonits s
it tees hard too snswer offlaed, if be will s
e ool ot koo of anvone elae would like 1o
ppued kbt thiat.

Hoferring 1o the cpoestion askied b 3o, Chilid e
pncdvetamee Ly, im0 Fog, 7, takes the pusition of 1he
1|-||ll1]|nr|.rz| i the ordlinary wireless receiver

Hqt]pl}'i“g LET] :'I-‘hljn:r' Hill;l.'illl. wt o later oate |
rl.hu." las ikl fan |_'_i.'|.'1.- woeimees pienies alelanls uf l||.|'
“ Hgguegger T orirenit 1o enable amateurs Go ik e ap,

Proluhiy worse thon tlat
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I think l'l,u.jr_rl.' H'iri_'n. O INaYy have misunderstomsl me
with regard to overcoming interference with the
heterodyne affect. 1 did not mean to say that it
waa an infallible method. but that it can be used
at times. The point referred to about the upper
limit of audition are interesting. There are many
factors which affect the upper limit, among them
the purity of note, intensity of the sound and
the individuality of the ear,

Communicaled,

Mr, Beoti-Taggart stated that Fig. 7 was incorrect
and that the anode of the grid leak valve should
have been shown joined to the filament of the
“ Bguegger”” valve. As a matter of fact, my dingram
was shown in this way, and 1 had labelled the shde
purposely to make this apparent. However, in
view of & request by some speakers I consider it
advisable to show the complete diagram for Fig. 7,
amnd this is shown in Fig C.

THE WIRELESS WORLD

Ly

i '-ll-u-

P halaferdic,

Mr, B. @, Scutler and the Cup awarded [or his achicvemeni

The above photograph shows Mr. B. G.
Seutter, who finished first in a receiving test
conducted in America by the Second District
Amateur Radio Convention. He established
a new world's record of 48; words a minute,
with only two tvpographical errors, receiving

T8

the very fine cup, seen in the centre of the
picture, as a memento of his remarkable
achievement. Mr. Seutter’s wireless experience
dates from 1913. He was formerly in the
U.S. Navy. Many other wireless records
are held by Mr. Seutter.
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NOTE.— Under this heading the Editor will be pleased to give publication to reports of the mestings of Wireleas

Clubs and Socielies. Such reports should be submitted without covering leiter in the

exact form n which they

are ko appear and as concise as poanible, the Editor reserving the right to edit and curtail the reports if necessary.
The Editor will be pleased to M:rﬁ;r publication papers of unusual or apecial interesi read before Socielies,

The Wireless Society of Loandon.

Proceadings of a meeting of the Wireless Society
of London, held st the Royal Society of Arts,
John Strest, A i, London, W.C.2., on Monday,
April 4th, 1821,

Msjor J. Erskine-Murray, D.8c., President, took
the chair at B p.m. The Hon. Becretary, Mr.
H. Lealic McMichael, read thé minutes of the last
meeting, and these were confirmed and signed.

A paper by Dr. J. Hobinson, M.Se., entitled
“ Bome Acoustical Effecta in Wireless,” was then
read and discused. (For o full report of the
paper and discussion sce pages 71 to 78 of ihis
W, |

After proposing a vote of thanks to Dr. Robinson,
hl':lt'tilj' responded to by the meeting, the President
said 1 —

There is one point 1 should like to draw your
attention to and that is the rather curioua one
which erops up pretty frequently now.a-days. It
is the use of the variable grid leak for the pml:ﬁu:tinn
of an efficient note through variation of grid
resistance or voltage. I forget exactly the details,
but this was simultaneously invented in three
Government Departments. It was a task to find
out who was actually the first, but finally it was
patched up by the appearance of a patent with
six or eight different names on it.

There is another point I would mention, and
that is that the Air Ministry GFA is now sending
out calibrated waves daily. Some of you may care
to make a note of them.

British Summer Time 0945 Wavelength 1880 metres,

1003 w400
]“'“ri LL m iE
1010 s 1300,

I think we can guarantee their accuracy within

& amall percantage.

The President then announced that the following
had been duly elocted to membership of the
Society :— Arthur Hope Kidd, Frederick Henry
Berryman, Willinrn Scott Cloemmey, members, aggd
Charlea Howlstt, associate member. ‘

The mesting adjourned at 9.20 p.m. A

Lelcestershire Radio Soclety.
{Afdinted with the Wireless Society of London,)

A mwating of the above Society was held at the
Vaughan Working Men's College, on March l4th.

The Fresident gave the meeting an idea of what
had heen done towards making the exhibition at
the above Collage on S8aturday, April 2nd, a success,
and distributed the window bills and tickets for
same to those who would have an opportunity of
di ing of them.

r. C. T. Atkinson then called on Mr, 5. Skeet
to deliver his paper on * Radic Theory and
Amateur Application.”™

The subject had so much interesting matter to
be brought forward, that it could not be dispossd
ol in & single lecture, and the meeting unanimously
decided to relegate this subject for discussion on

A t 16th. The members present were delighted
with the ai explanations of difficult points that
80 often puzzle amateur workers, and the facile way
in which the lscturer deliversd hia subject. The
meating broke up at & late hour, with a hearty vote
of thanks to Mr. Blosst.

A meeting of the above Society was held on
April 11th, at the Veughan Working Men's College,

. C. T. Atkinson being in the chair,

It ia gratifying to note that eight new membera
were pro , seconded and accepted, bringing
the total well over the fifty line. After the minutes
of two previous meeti weore read, the President
called on Mr. H. E. Dyson to give his lantern
lesotura on ** Wireleaa Direction Finding.™

A bearty discussion closed a very enjoyable
and interesting lecture, and & sincere vote of thanks
waa to Mr. H. E. Dyson for his patience
and splendid dalivaqr.

Mr. Jaa. W, Pallet iz down for our next meeting
on May Bth, and is giving ** Marconi Spark Trans-
mitters, Theory and Practice.”

This subject, in the hands of so able an exponent
of tha theoretical mide of tranamitters should be
both intersating and highly instructive.

Applications r¢ memborship should be made in
the first place to Mr. W. E. Dunt, 45, Baden Road,
Leicester,

The MNorth London Wireless Association.
{ A filiated with the Wireless Society of London.)

The sixteenth meeting was held on March 11th.
At this meeting Mr. Gartland, who has been
experimenting with telephony, gave a short
deacription of his o ionces, and the amount of
suceess he had had. He also gave a diagram of
the circuit used and many useful hints, both for
transmission and reception. A useful high note
buzzer set was presented to the Association by
Mr. Z. F. Auckland.

The Association’s Committes has been active
lately, and as a result of & recent Committes
meating & Club Library has been formed, & question
box organised, and a field day arranged, which
will bo held at Cuffley on SBaturday next, April 23rd,
weather, ete., permitting, of course.

The eighteenth meeting held Friday, April 1st,
waa devoted chiefly to a discussion of the programmae
to ba carried out on the Association’s firet field day,
and many suggestions and offers of help were put
forward. The programme finally decided upon
was ‘' Exporiments with Ground Aerials,” ** Diree-
tion Finding,” and instruction in erecting and
dismantling aerial masta. It was also discussed
aa to whether members could bring frends and
decided that for this first oceasion it would be
better for members only to take part. Tf this
outing was successful, membera will be aaked to
bring friends upon subsequent oceasions.

Thres new members have been elected, and
Captain W. R, H. Tingey has kindly undertaken
the duties of & Vice-President of the Association.
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Enquiriea for particulars of membership, ete, to
be addressad to the Hon. Becretary, Mr. J. W. 8,
Prior, clo Superintendent, Peabody Buildings,
Essex Road, N.1.

Wireless and Experlmental Assoclation.
(A filiated with the Wireless Society of London.)

At the meeting on March 30th, Mr. Knight
described & method of meking * pot urri "
crystals for receiving, using Wood’'s metal and a
special mixture of crystala.

Mr. Nicholson reported hearing Mr. L. Claude
Wileox, of Warminster, who was transmitting on
12} watta, and to bridge a distance of 100 miles
with that power speaks volumes for both trana-
mitter and receiver. ‘e should like to have the
other tlernan s & member #o a8 to keep the
talent 1in the family, so to speak.

Mr. Button, AMILE.E., described the use of
thermionie valves in long distance telephony,
showing their adaptability to this nee in addition
to those to which we are more accustomed.

At & meeting of the above Amsociation, on
Wadnesday, April 6th, the Chairman, Mr. A. 'W.
Knight, exhibited & rotary comverter, which had
been constructed by Measrs. Mitchells, Ltd., of
Rye Lane, to Mr. Kloot's (a member of the
Asaociation) design. Working off the #.volt
filament battery it provided the 45 volta
for the plate circuit and was remarkably steady
and quiet in itda running. When sundry little
improvements suggeated to present design have
been effected we shall bid an unregretful goodhye
to pocket lamp plate batteries.

The Gloucester Wireleas and Sclentific
Soclety.

(A ffliated with the Wireless Society of London.)

The snnual general meeting of the above Club
wad held on March 17th last, and it was p:mﬁ;:luu:l
and unanimously carried that the present officers
be re-slected for another twelve months. Auditors
were also appointed to audit the Club's secounta.

The ry gave another lecture of a series on
wireloss theory, this one being on the principles of
induction coils and dynamos.
Mr. C. H. Scott showed some very interssti
lantern slides at this meeting, and these were muul:::LE
admired, particularly a set of three for which he is a
medalist, Another of our members, Mr. Witchard,
waa good enough to bring a collection of coloured
uli::liuu hat ;Jha last meeting, and thess were shown
and the different processss employed to produce
them explained, e .

Tha Club & demonstration on wira-
leas with the Upton branch of the Workers'
Educational Association, to be given on the
Gith instant. The BSecretary would -like to
acknowledge his great indebtedness to The Marconi
Company in connection with this lecture, for the
very courteous treatment he received at their
hands when aaking for some lantern salides to
illustrate it.
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B urton-on-Trent Wireless Club.
{ A filigted with the Wireleas Sociely of London.)

There was an excellent attendance at the
fortnightly meeting of the Burton Wirelesa Club,
which was held in the Burion Daily Mail office,
March 11th. Mr. F. V. A, S8mith presided. :

Mr. T. W. Parkin, B.Bc., gave a most interesting
lactura on " The Valve and ite Application.”

A waell.attended meating of the Burton Wirelesa
Cluby was held on March 30th at the Burfon Daily
Mai Offices, Mr. A. Chapman presiding.

The Secretary (Mr. K. Ross) intimated that
progress was being made in the application for a
transmitting license, and details were being asked
for by the muthorities. The decigion of club
te vary wireless lectures with other sciences has

roved most succesaful, and & most interseting

ture was given by Mr. J. L. Berry, F.R.M.8.,
on ** The Microscops and ita Applications,™

Derby Wireless Club.
{ A filiated with the Wireless Soceely of Londen. )

On March 12th Capt. Bemrose read a short
paper on signalling by means of ultra viclst light,
ote., describing various formsa of signalling by
vigible and invisible rays, by the use of polansed
light for secret communication.

On April Bth, Mr. 8. G. Taylor read & paper on
W.T. caloulations, which was followed by &
discussion.

During May and June, mestings will be held
at 7.30 p.m. at the Court, Alvaston, Derby, on the
firat l.mr.third Saturdays.

Edinburgh Wireless Club.
{ A fRliated with the Wireless Sociely of London, )

Report of firmt annoal general meeting, held
on April 6th, 1921, The minutes of the previous
meeating having been adopted, & vote of thanks waa
proposed and wvery heartily sccorded to Mesarsa.
Clark and Thomson for their lectures delivered
during last month.

The following announcementa were then made :—

That the club room would not be open on Sunday
April 17th {Edinburgh S8pring Holiday week-end ).

That & special subseription rate had been allowed
for studenta at the N.B.W.8. whils under instruction
and while acting as Marconi operators, i.e., 058
entrance foe and fa. par annum (a8 for county
members .

That & sale of second-hand wireless apparatus
would take place in the elub room on Wednesday,
April 13th.

The amendment to eclub rules, carried on
December 1at, 18120, was read, viz., '* Subscriptions
are payable on election and therealter on or before
the laat day of April of succeeding years. Membera
failing to pay on this date will be notified hy the
Hon. Becretary. Failurme to ﬁuy within seven days
of this notice will signify that the member does
not wish to continue membership.” )

A report on the balance shest was then given,
the sheet being afterwards posted on the notice
board.

TheJHon. Secretary then announced that notice
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had been received from the landlord to vacate the
elub premises at the end of April. On account of
this the Hon. Secretary pointed out that considering
the very meagre attendance at Club meetings during
July, August and SBeptember of last year, it would
be advisable not to rent a new club room until
Octobar 1at. In the meantima one or two monthly
mwetings could be arr and held wherever
and whenever suitable, times and places to be
anpounced in the Frening News and FEreening
Dyspaich, This motion was seconded by Mr.
Clark and carried nem. con.

Other motions were made as follows; - P
by Hon. Secretary, seconded by Mr. Melville :
That one member of committes be appointed as
Club Librarian, and carried snem, con. Pro
by Mr. Crichton, ssconded by Miss Brand : That
the election of & President be left over until October.
Mr. Crichton pointed out that whilst there were
many members of the Club who were in every way
nuitable to fill this post, that it would probably
e better to get someons who was well known in
the town, lor many reasons which wers too obvious
to require enumeration, and carried nem. con.
Proposed by Mr. Scott, seconded by Mr. Nesbitt ;
That a Vice-President should be appointed from
among the members of the Club, and carried nem.
con, roposad by Mr. Melville, seconded by Mr.
Crichton : That rta of club meetings be sent
to the Electrical NKeview and English Mechanic,
for publication, and carried nem. con.  FProposed
by Mr. Clark, soconded by Hon. Secretary : That
in future the committee consist of nine members
in place of seven as previoualy, and that the number
required to form & quorum at committes meetings
be socordingly raised from three to five, and carried
MEM COR.

The new Committes was then appointed aa
follows : —Mr. Crichton {Vice-President ), Mr. H. W,
Clark, Mr. P. Melvills, Mr. R. 0. Crombie, Mr. W.
Anderson, Mr. J. G. W. Thomson, Mr. W. A, Scott,
Mr. 5. G. Watson, and Mr. W. Winkler (Hon.
Secretary), .

Suggeationa relative to Club furniture, workshop,
ete., wera brought up, but were laft for decision in
Oetober.

Mr. Clark then moved & vote of thanks to the
Hon, Secretary for the work he had done during
last year, which was very heartily accorded,

There boing no further business the mesting was
adjourned.,

North Middlesex Wireless Club,

{ A filinted with the Wireleas Society of London.)

A meeting of the North Middlessax Wireleas
Club waa hald on Wednesday, April Gth, at Shaftes-
bury Hall, Bowea Park, with Mr. C. W. Beckman
in the chair. The arrangements for the evening
had included & paper on Valve Amplifiers by Mr,
A. J. Dbxon, but this gentleman having been
callod out of town on business, the Chairman
valled upon Mr. Bymona, who had recently returned
from a two months' visit to Bpain, to relate some
of his experiences thers,

Mr. S3ymona then gave a very interesting talk
touching on & number of pointa of great intersat.
As an instance of the way some things were done
in the smaller villages, the electric light was left
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buming day and night. The power being obtained
from waterfalls, it was lesa trouble to leave it on
than to make someons responsible for turning it
off. * This," said Mr. Symons, * was only the
case in the smaller villages; in the |1 towns
the light went out every half hour or so." Mr.
E{;wm passed round & number of excellent
photographs, including those of s Bull Fight,
taken at close quarters. He waa able to confirm
the prevailing impression that, to an Englishman,
s Bull Fight was a revolting spectacle,

A vote of thanks was accorded to Mr. Symons at
the closs of the evening.

Particulara of the Club may be had on & Plimtiun
to the Hon. Secretary, Mr. E. M. Savage, Nithedale,
Eversley Park Road, N.21.

Sussex Wireless Research Soclety.

i A ffiliated with the Wireless Society of London.)

This Society still continues to enjoy & wvery
successful career. Meetings have been held at
Cottesmore School, Brighton, at which the President,
Capt. E. A, Hoghton, F.P.5.L., M.Inat.P., con-
tinued his seres of lectures and demonstrations.
These lectures have been much appreciated by
the members of the Society, covering as they do,
almosat every branch of the scientific side of the
subject.

At a meeting held on March 16th it was decided
to hold the mestings fortnightly in future, mestings
being given alternately with lectures by the Presi-
tont and demonstrations of member's apparatus
and their experiences. Capt. Hoghton informed
the meeting that he Fuuldprlml with the theory
of tranamission in all ita phases in his next seriea
of lectures.

At the same meeting the Hon. Secretary, Mr.
J. E. Sheldrick, B.8c. (Eng.) Lond., snnounced
the fact that he would have to reaign the Secretary-
ship of the Bociety as he had been appointed to
tha Wireloas Experimental Dept. of H.M. Signal
School, Portsmouth. A vote of congratulations
to Mr. Sheldrick on his appointment and thanks
for his services a8 Hon. Secretary was then pro-
posed by the President and carried,

Later Mr. E. Hughea, B.Be. (Eng.), Lond.,
AMILEE., Head of the Electrienl Engineering
Dept., Brighton Technical College, waa eloctad
Hon. Secrotary. The President then gave a short
lecturo on the Hoeaviside Layer.

Another meeting was held on March 23pd,
when Mr. Sheldrick exhibited and deseribed in
detail & two.valve long valve tuner having a range
from 2,000 ta 20,000 metres, and also 8 two-valve
L.F, amplifier. Both these sets are home-made,
and the workmanship was much admired by the
members,

The Hon. Secretary, Mr. E. Hughea, B.Se. (Eng.),
Lond., A.M.I.LE.E., Technical College, Brighton,
will be pleased to give full particulars of qualifica-
tions, ete.,, for membership to any gentleman in
Bussex desirous of joining the Bociety.

Newcastle and District Amateur Wireless
Assoclation.

On March Z4th we weare sntertained and :laapl]r

intersated by I.‘Pl‘lﬂtinﬂ.] lecture and demonstration
given by Mr. Nichols of Birtlev, a Club member,
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on High and Low Frequeney Amplifiers. Ourp
aether, however, ever restless, gave us some sur-
prises, a8 when our six.volt low tension supply
was teated on a single valve sat the filament tempera-
ture waa disclaimed as tepid and & search party
was organised for further supplies of “jl.l.'i.-L"E-.h
but after a period returned to report none available
within & wavelength of the meeting: a further
eritical examination of the LT. unit, howewver,
revaaled a blob of sether and sulphate under one
of the terminals, and the mesting settled down to
business. Later on, however, we had another
stir when our lecturer by dint of careful manipula.
tion of & tuned plate circuit single valve set managed
with the aid of twoa 8 of low frequency to make
the Concert from PCGO audible through four pairs
of telephones.  We are very much indebted to
Mr. Nicholls for bringing out many practical points
o home-made outfits, n loose coupler on the
honeyecomhb  eoil principle in particulnr,.  One
guestion uneolved is: Why does o capacity-
reaction condenssr inerease the W /L of a set ¥

On April 4th we tried out & B.T.H. Portable
Receiver, and wers struck with the directional
properties amnd signal stremgth obtainable with
this remarkably compact sot.  Most stations were
in their vsunl ploces, but Poans” evening weather
report atrangely came in from true West, but
as most of our members were in the line of pro-
pagation this was no doubt & cuse of low {requency
resonance causing abrorption.

We welcomed & visit from Mr. Beveridge, of the
Edinburgh Wireless Club, and we trust that any
other menbers of Clubs who are in our neigh bsowre-
hood will give us e call on Monday evemings at 7.15
B.5.T.

Enguiries to Mr. Colin Bain, Grminger Street,
Newcastle.

Barrow and District Amateur Wireless
Annoclation.

On Weidneaday evening, March 23rd, the above-
mentioned Associstion held an informal Exhibition
of Wireless Apparatus,

Mr. I, W, Osborne, the President of the Assorcia-
tion, in extending n welcoms to the nwnerous
visitors, remarked that st the present fime the
dpw-lu}nrnpnt of wireleas II"]HHI'I'I.]IIIJ.' WIH &0 ru'pid
that it was difficult 1o keep fully informed as to its
progress. Wireless  stations  had  multiplied 1o
puch an extent thot during every moment of the
day and night hundreds of messages were flashing
roundd the earth,

He exploaned that the Barrow Club wes formed
in 1802, and the apporatus displayed o the room,
the eficiency of which would be demonstrated,
hid been designed and constructed by the members,

Mr. K. Redpatiy, the Club Seeretary, deliversd an
adddress on the history and development of radio-
telegruphy, illustrating various points by means
of mechanical snalogies,

Me. J. 1" Atkinson deseribed the systems of
ll:‘u.!lHl::li.l.ti:hg tarrme ﬂigml]n m||_|-|111-r| I"."" the Eiffel
Tower Sbetion, :illd_'ll:ll]'ll:lg thie ' Beientihe T
Signals,”  which, by means of Mr. Woal's  lowr-
frequency amplifier set and o Brown's  lowd-
spraking  telephone  were mnde  plainly audible
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to all present. [(The !mrlifl.llur signals received
being the * clock-ticks ™" at 5.10 p.m.)

Mr. A. R, Pennington gave a practical demon-
stration upon the Club's single-valve, long-wave
receiving set. and visitors were afforded the
leure of ** listening-in " by means of the Club’s
*axchange table ' fitted with telephone jacks to
take nine sets of telephones,

Mr. E. Redpath manipulated and explained
the working principle of the Club frame serial
which, in conjunction with his five-valve amplifier,
gave very good results, the loud-speaker being
again requisitioned to render the signale audible
to all present in the room.

A brief description of the principles of ** Direction
Finding " accompanied this last demonstration.

Thia concluded the set programme of the evening.
after which the visitors closely inspected the ex-
eellent scts of apparmtus on view and latensd 1o
the various stations working.

What the Association lacks in numbers it appeurs
to make up in the enthusiasm and efficiency of
ita members, and the excellence of their apparatus
was wall demonsatrated.

The exhibition certainly afforded s very pleasant
and instructive evening to all concerned, and may
be the means of attracting other intereated gentle-
men with a view to their becoming members, and
if &0, will they kindly communicate with the
Secretary, Mr. E. Nedpath, 19, Niger BStreet,
Barrow-in.Furneas,

Grimsby and District Radlo Soclety.

An amateur wireless Club has been fonned in
Grimsby under the name of the * Grimaby wand
Digtrict Radio Society.™

The President ig Mr, M, Jenmison, M.ILE.F.:
Vice.President, Mr., Charles Green; Secretary,
Mre, E. I). Burnett : Treasurer, Mr. C. Hewins ;
together with a Commities of five members.

‘he annual subscription is 38, (including the
entrance fee of 2a. Gl ).

Through the kindness of the Yice-President,
a Club-room has been sccured in Humber Street,
winl meetings will be held there every alternate
Monday evening from 7 to 9 |1.}.|n.

All persons interested should communicate with
the Hon. Secretary, Mr. F. I Burnetr, 256, Wel.
holme Koad, Girimsby, who will be pleased to furnieh
all particulars.

Application is being made for the Club's licenee
and we are looking forward to having soms very
intersating cvenings.

Leeds and District Amateur Wireless Soclety.

A mweoting was held at 23, Groat ﬂe&l‘e& Btreet,
Leeds, at 7. p.m. on Fridey, April 8th, Mr. G. I
Kendall {‘p'icu*-l'lwirh'nﬂj l|,|n|"-i.|||g in the ehair.

A lecture was deliversd by Mr. A, M. Bage (who
ig one of Lesds” oldest amateurs, having carried
oul wircless research work for wbowt 15 yvears),

Mre. Bage's lecture was on the construction of
i single valve receiving set, amd by means of
sketelus on the blackboard he explained every
alestawil in fhe const ruction of the variouns parts.

He took each part separately and passed it rouned
the amwbience for examination, and after dealing
with eoch port of the st be invited guestions
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before passing on to the next. His audience
gained some VEery useful information amnd hints
on constructional work.

At the end of the lecture a very hearty vote
of thanks was given.

The SBociety have decided to hold an exhibition
of wireless apparatus on Aprl 2Ind at 23, Great
George Street, at 7 pom.

Cambridge and County.

Those living in this district, and interested in
Wireless Telegraphy, willing to form & Club, ame
invited to communicate with Mr. H. W, Taylor,
Camden House, Park Terrace, Cambridge.

I?D“d Wireless Soclety for Kensington
istrict.— A few residents in and near to
E.Enmngtnn having & wish to see a local Wireleas
Society, desire to find out if sufficient support is
likely to be forthcoming to warrant the formation
of one.

Buch o Society would start with the offer of the
free use of & room suitable for its meetings, with
a good PM.G, aerial already installed, in the closs
neighbourhood of Earl’s Court Station.

Will all interested kindly write to Dr. Gordon
Wilson, 1, Philbeach Gardens, 8.W.5% If sufficiant
replies are received invitations will be issued for
an insugural meeting to be held in the above-
maentioned room.,

GLASGOW AND DISTRICT RADIO CLUB

HE accompanving photograph  illus-

trates the apparatus used by the Glasgow
and District Radio Club in the recent 1'rans-
atlantic Tests. After the matter had been
well discussed by the committee, the type
of set decided upon was as follows -— Aenal
circuit, tuned to 200 metres; separate
heterodyne, tuned to 214 metres in order
to set up a beat frequency equal to a wave-

!trll::th of 3,056 metres approximately ; closed
circuit, Iunﬂ.{ to 200 metres ; plate circuit,
tuned to 3,000 metres, hnal adjustrntrlt
being made by variable condensers ; the beat
frequency was then passed through a 4-valve
H.F. resistance amplifier, with a capacity
reactance taken from the plate of the third
valve to the grid of the first valve ; the H.F.
amplifier was coupled by means of a trans-

CLASCOW ~DISTRICT
RADID CLUB

Kool Smirh.

Phits by Mr.

A pparatus belonging to the Club,
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former to a 3-valve L.F. amplifier ; the tele- type, and five * Ediswan™ E.S. 4 type;
phones used were Brown's 120 ohm. pair, with  the H.T". batteries were Siemens.

a telephone transformer which was home-made. The arrangement of the circuits is shown
The valves used were four “Osram™ R. in the diagram.

PERUVIAN POSTS AND TELEGRAPHS

Y agreement with the Peruvian Govern- The postal and telegraphic conditions in

ment, Marconi’s Wireless Telegraph Peru are of unusual interest. Of the
Company, Limited, will, on May lst, take approximately 9,000 miles of telegraph com-
over and operate for a period of 25 years, munications, some exist ata height of 16,000ft.
the whole of the postal, telegraphic and notably where crossingsare made of the Andes.
wireless services of Peru, receiving as re- Of the 42,000,000 odd words tele-
muneration 5 per cent. of the gross receipts graphed annually quite a considerable
of the services and 50 per cent. of the annual percentage has consisted in the past of traffic

profits. for Government Departments which has
Sir William Slingo, late engineer-in-chief been handled without payment.
of the British Post Office, who, in the light The concession includes the sole and

of his unrivalled experience, was com- exclusive operation of all international wireless
missioned by the Marconi Company to telegraph stations within the Peruvian
examine the Peruvian postal and telegraph Republic, the exclusive right to erect any
situation, has accepted the position of further wireless station that the Company
chief of the Peruvian Postal and Telegraph  may think necessary, and the sole and exclusive
Department, and will act in this position on  usufruct in the case of all Peruvian telephone
behalf of Marconis Wireless Telegraph services, except the few local ones already
Company, Ltd. existing.
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REGULAR TRANSMISSIONS of WIRELESS STATIONS

We have compiled, for the benefit of our readers, a list of most of the regular transmissions
which can be heard in Europe. [t is hoped that readers will check this list as far as possible
- and communicate any Inaccuracies or omissions to the Editor.

0205

Station.

Paria

%ljnﬁr:n

Now Brunswick

Air Ministry
Buchsarest

Nuantos

Abardesn
Paris
Annapolis
Pans
Lyons
Azored
New Brunawick
Annapolis
MNantea
Pans
Azores
Nuauen
Homea
Lyons

Devizes

Sofin
Azores
Paris
Arored
Bucharest
HBordeaux
Meuen
Annapolis
Bruuﬁs:
Bruassls

Pansa
Azores
Paris
MNuntes

Paris (Le Bourget)
Air Ministry
Btrasbourg

Lengby

New Brunswick

Call
Sign.

FL
YN
BYC
WII

BWPF -

YN

BWP
BNS
LY
POZ
NS5
HS
BAY

FL
BWP
FL
UA

ZM
GFA

OXE
WII

4,000

Bt
e i =

e L

-

338888 38318

i

£
28

Syatem.

C.W.
C.W.

L3

Ao oo Looo
49352 2243 £23%

COCTT T
FESITY MF
s RN T W

Remarks.
Working with FF and WAR.
Press in English.

Working to WII (intermittently ).

Working with HFB.
Fress in English.

Marine traffic,

Working with WIL.
Mo ogical message.
Meteorological message.

Calls FRI (general call to French war
veasals )

Hmurulngit:u.l MrSsaEo.
Moteorological message,
Time Bignals,

Working to YN and LY.

Working with BUL,
Press in French, and works to MSK

Calls Annapolis NSS.
Working wath BUC.
Working with WII.

Marine traffic.

Meteorological meeaage.
Working with WAR.

Meoteorological message.
'ﬂr’nrk:inf with HZH (Brazzaville.) .
Calls FL.

Meteorclogical message.

Meteorological message (occasionally
sent from HS ).

Reply to POZ,

Working to AFB.

Calls FRI (general call to French war
veesals ).

Meoteorological mesage (aviation.)

Meteorological message.

Meteorological mmﬁe.

Danish meteorological message.

Working to YN and LY.
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Time Call Wave-

G.M.T, Btation. Bign. length. Syvatem. Remarks.

0800 Cherbourg FUC 2,B0 CW.  Meteorological message.

0800 Eilvaas oul B800  COW.

DA Nantea UA 2,800 Spark XNavigation warnings.

DBOS Air Ministry GFA 1, 4000 C.W. Meteorological message.

0810 Breat FUE 2800 CW. Matoorological message (occcasionally
sent from HS ).

0815 Paris FL 2600 Bpark Meteorological message.

OR20 Amsterdam 5TB I, 400 C.W. Mu!.anriﬂngiﬂnl message  (occasional
only}.

0B30 Azores BWP $,000 C.W. .

0830 Aberdesn BYD 300 CW, Meteorological message.

0830 Lyons YN 15,100 C'W.  Serviee to Central Afnea.

0840 Warsaw WAR 2,100 Spark  Mateorological message.

DE4S Air Ministry GFA 1,680 C.W. Calibration waves.

0845 Paria (Le Bourget) ZM 1400 CW.  Meteorological message.

DB45 Christiania LCH B.Oo0D  CUW, Meteorological message.

0850 Christiania ZM 1,680 C.W, Meoteorological message,

0835 Lyons YN 15,100 CW, Time signala.

LT Bordeaux LY 23,450 CW, Working to WIIL.

0Ro0 Sofin FF 3,800  Bpark Meteorological message.

0800 Malta BYZ 4,200  CW, Meteorological message.

(0D

to Devizea GEU 2100 CW. Marine traffic.

0830

OHEHORCH Naugen POZ 3,800 Bpark Meteorological message.

LT Air Ministry GFA 140  CW, Calibration waves,

0804 Lyona YN 15,100 CAV, Rervice with FRU.

OB0s Air Miniatry GFA gy CLW, Calibration waves

Dp0sE Paris FL 6,500 C.W. Press in German for OHD.

i L] Air Miniatry GFA L3y CW. Calibration waves.

0nls Air Ministry GFA 1,400  C.W, Meteorological message (general report
in plain language ).

0R20 Amaterdam E.II;E 1,680 CAV. ol . EGC

0820 Barcelona 1, G Apark Meteorclogical message to p

0820 Lisbon CTY 1,100 EI;rk C.qQ. r:allﬂf1

0920 Prague PRG 4,100 W, Meteorological message,

0925 Brussals BAY 1,880 C.W, Meteorological message,

(30 Agores BWP 4,000  CW,

(rR30 Poldhu MFPD 2,800 Spark Admiralty metesrological.

ne3n HRome IDO 1100 COW. Meteorological message,

0830 Rome ICD 2,200  Spark

0p30 Paris (Le Bourget) ZM 1,880 W, Meteorological message.

0835 Air Ministry GFA 1680 LW, Meteorological message.

0833 Paris FL 26800 Bpark International time signals,

1R Vienna OHD 7, B0 W Meteorologionl message,

1000 Madrid EGC 1,600 W, Spanish meteorological bulletin,

1000 Nantea UA 6,700 CW. Working with BUC,,

1003 Paria FL A, 500 W, Working with PRG.

1020 Amsterdam STRE Lo LW Working is irregular.

1025 Brussels BAY 1,45Ki L Meteorological message (nviationd,

1030 Pariz {Le Bourget) ZM 1,680 W, Meteorologion]l message (wviolion ).

1030 Azorea BWP 4, (W AW,

1035 Air Ministry GFA 1,650 oW Meteorological message (aviation).

1030 Budapest HB 3,100

1030 Faris FL 2,60 Spark  Astronomical time signals.

1044 Fuaria FL 2, K Spark  Time signale (old system).

1050 Paris FL 2600 Spark  Times for 1030 signals.

110 Paris FL 3.2}  Bpark  French press,

110D Prague PRG 4000 COW, Calla, Annapolia NSS,

1115 Hcheveningen Haven PCH 1.8 spark  Duteh meteorological mersage.

1126 Brussels BAY 1,680 W,  Meteorological message (aviation).

1130 Azoreas BWP 4,000 CW,

1130 Paris FL 2,600 Spark French meteorological message.

1130 Para (Le Bourgest) ZM 1,680  C.W. i - (oecamonal only)
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Time Call Wave
G.M.T. Station. Sign.  length. Bystem. Remarks.
1135 Air Minist GFA 1,680 C.W, Meteorological message (aviatioo).
1145 Pania g FL o000 CW. i :I
1150 Paria (Le Bourget) ZIM 1400 CW, Meteorological message.
1155 Nauen FOZ 3,500 Bpark Time wignala and telegram " Karl,
Fritz, etec.
1200 Norddeich KAY 600  Bpark Meteorological message (or at 1700 if
not sent at 1200},
1200 Paria YA 1,850 C.W.
12040 Horsea BYC £, (WCRH C.W. FPress in Enghsh.
1200 Prague PRG 4 100 CW, Press in French.
1200 New Brunswick WII 13,400 CW, Working to YN and LY.
1205 Paris FL 6,500 CW, Working with HB.
1220 Nauen POZ 8400 CW, Preas in German ated on 4,700
metres {El‘mppedPECPEW 3
1230 |
I to i Konigawusterhausen LP 4,000 CW.  Telephony.
LT
1230 Paris (Le Bourget) ZIM 1,880 C.W.
1230 Lyons YN 15,100 CW.  Press in English for NSS.
1230 Azores BWP 4,000 CW,
:iﬂﬁ- Air Miniatry GFA 1,680  C.W. Meteorological message (aviation)
JiH)
to j Devizes GKU 2,100 CW, Marine traffic,
1330
1300 Moscow MSK 7.600 CW, Working with PSO and HB.
1315 Brusssls HS 1L.400 CW. M ogical mesaage.
1325 Brussals BAY 1,680 CW.  Meteorological message (occasionally
sent by HS ).
1330 Paris {La Bourget ZM 1,680 C.W, Mateorological message.
1330 Azores BWP 4,000 CW.
1335 Air Ministry GFA 1,680 C.W.  Meteorological measage (avistion).
1340 Strassbourg C3 1,480 CW.  Meteorological message.
1350 Lingby OXE 5,000 oW, Meteorological message.
1404 Gibraltar BWW 2,700 HBpark Mesteorological message.
1400 Buchareat BNS 4,000 Bpark Meteorological message.
1 40y Cherbourg FUC 2800 CW. Meteorological message.
1400 Algiera * FUO 1,350 C.W. Metoorological message.
14043
te 1 The Hague PCGG 1,150 CW.  Telephony (Sundays).
1700
1405 Air Ministry GFA 1.400 CW Meteorological message (aviatiom).
1410 Brest FUE abBooe W, Meteorological message (aviation ).
1415 Paris FL 2800  CW, French meteorclogical message.
1420 Amsterdam 5TB 1400 CW Meteorological mesage |occasional
anly ).
1430 Paris FL 8,500 C.W, ‘n‘u'nrl'.:in”riﬂl HFB.
1430 Nantes UA 8,000 CW. Callsa FRI (general call for French war
veasels .
1430 Eilvess oul 8,600  CUW,
1430 Aberdesn BYD 3,300 CW, Muoteorological message.
1430 Azores BWP 4,000 CW,
1435 Air Ministry GFA 1,680 CW.  Meteorological message.
1445 Rome 1DO 11,000 CW Meteorological message (occasional only)
1 500 Paris YA 1,050 C.W. Calls.
1500 Nantes UA 9,000 CW. Working with OSM.
1525 Brussals BAY 1,680 C.W. Meteorologionl (aviation ).
1530 Paris FL 6.600 CW, Working with WAR and HB.
1530 Madnd EGC 1,800 Spark ?Fnilh meteorological message,
1530 Farin { Lo Bourget ) M 1,680 C.W, steorological message (aviation).
1530 Azores BWP 4,000 CW.
1530 Woarsaw WAR 2,100 Spark  Mstsorological message.
1535 Air Ministry GFA 1,680 C.W. Meteorological message (aviation ).
1540 Vienna OHD 5,800 CW. Meteorological message.

oo
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Time

1805
1930
1930
1930
1930
1840
20100
2000
2000
2000
20400
200
2000
2000
2010
2010
[E]
2300 - |
2020
2030
2030

THE WIRELESS WORLD

Call

Station, SBign.
Prague PRG
Bofia FF
Christiania LCH
New Brunswick WII
Pans FL
Azores BWP
FPana FL
Air Ministry GFA
Annapolis NSS
Devizes GEKU
Fuaris FL
Azoros BWP
Air Miniatry GFA
Pans FL
Nauan POZ
FPrague PRG
Paris FL
Pans FL
Brusaals HS
Lyons YN
Brussals BAY
Lyons YN
Paria (Le Bourget ) M
Cherbourg FUC
Azores BWP
Air Ministry GFA
Brosat FUE
Strasabourg C3
Lyons YN
Linghy OXE
Toulon FUT
Parns FL
Eilvess DUl
Bome IOy
Air Ministry GFA
Azores BWP
Pans FL
Aberdeen BYD
Karlaborg SAJ
Nauen POL
Pans FL
Horsea BYC
Karlaborg SAJ
Coltano ICI
New Brunswick WII
Madrd EGC
Air Ministry GFA
North Foreland GNF
Christiania LCH
The Hague PCGG
Warsaw WAR
Azores BWP
Naunen PO

Wave-

length.

4,100
3,800
B, 0040
13,406}
B, 0
4,000
8,504
1,680
17,000

2,100

3.200
4,000
1,680
B, 000
12,600
4,100
5,000

7,000

1.400
10, (M)

£

-

e

—
-—
=

S E

-

288

e
=

E%Eé

2

Syatem.

C.W.

Spark
C‘E.'W.
C.W.
CW,
L
CwW.
C.W.
C.W.

CW.

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

Iq_l

M rologi Immh
ateo cal message.
Motoorological message.
Meteorological.

Working to YN and LY.

Press in German for OHD.
Meteorological message (aviation).
Time mgnals,

Marine Trafhe.
Calle FUT and FUA.

Meteorological message {aviation ).

Working to FF.

Calls NSS,

Calls NSS,

Calibration waves, J-minute dash lst
and 15th of each month.

Calibration waves, J3-minute dash lst
and 15th of each month.

Meteorological message.

Calibration waves, 3.-minute desh lst
and 1ith of each month.

Meteorological message (aviation)
{occamonal only).

Calibration waves, 3-minute dash 1ek
and 15th of each month.

Meteorological message (aviation).

Meteorclogical message (aviation).

Meatsorological message (aviation).
Meteorological mesaage.
Moteorological message,

(Exact wvalues of calibration waves
sent out. |

Meteorological message,

Meteorological message.

French VPresa.

Working with EAM.

C.Q's., then works with IHM,
IRB, ote.

Meteorological message,

ICW,

French meteorological measage.
Meteorological message.

Bwadish meteorological message.
German meteorological imossage.
Working with HB and VSL.
FPress in English,

Bwedish Preaa,

Working with MSK.

Working to YN and LY.

Inland working,

Gieneral meteorelogical information,
Navigntion warnings, in plain language.
Meteorological message.

Telephony (Thursdays).
Metrorological message,

German Press, repeated on choppad
LWL 4TI met rea.

r ki 141 i I
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REGULAR TRANSMISSIONS OF WIRELESS STATIONS

Times Call Wave
G.M.T. Station, Bign, length, Syvatem. Hemarks.
2030 Prague PRG 4,100 COW, Meteorological message.
2030 id EGC 1,600 Spark Spanish meteorological message.
2045 Rome IDO L1  CW, Italian meteorological message.
21043
ta ]l- Diavizes GEL 2 10 C.W. Marine traffie.
2130
210d Malva BYZ b, 2R C.W. Meteorological message,
2100 Paris - YA 1, B0 C.W,
2100 Nantes UA 2,800 CW. Navigation warnings.
2130 Nantes UA 4,000  C.W. Repetition of navigation warnings sent
at 2100,
2130 Azores BWP 4,000 CW,
2130 Foldhu MPD 2,600 Spark Admiralty metecrological message.
2300 Gibralwar BWW 2,700 tfurk Meteorological .
2200 Paris FL 6,500 'E.w. Working with 1CD.
2204 Reval ELN (R W, Maimrcgnglﬂl message,
2210 Moscow MSK 5,000  Bpark Russian message.
2200
ﬂm - Moscow MSK 5,000 Spark Time Signals (Series of * Beats.”)
10 )
2230 Azores BWP 4,000 CW,
2230 Bordeaux LY 23,450 CW. French Press for the East.
2300 Faris FL 2,600 Spark  Astronomical time signals.
2300 Rome 1D 1,000 C.W. C.Q. calls and working with IHM,
ICW, IRB, eotc.
2315 Nantes UA 8,700 CW. “Working with BUC,
2315 Scheveningen Haven PCGH LBOD W Duteh meteorologieal message.
2330 Puaris FL 2,150 Bpark  Astronomical time signals.
2330 Azores BWP 4,000 CW,
2 Paris FL 2,600 Spark Time eignals (old system).
2350 Paris FL 2,600 Spark Times for 2330 signals.
2355 Nawsn POZL 3,000 Spark Time signals.

AN AMATEUR STATION IN HEREFORD.

Mer. F. Ladmore, of Hereford, sends the
accompanying photograph of his Wireless Set,
which he suggests may be of interest to readers
of The Wireless World. The set is all home-
made, with the exception of a few details.
An R wvalve is used as high frequency
magnifier, followed by crystal, and this
arrangement 1s found Ellrll.-' efficient, many
large stations being readable without aerial or
carth. Tuning to long wavelengths is obtained
by the use of condensers, and using a two
valve note-magnifier, big stations are audible
at a considerable distance from the phones,

WIRELESS SOCIETY OF LONDON

The next meeting of the Wireless Society of London wili be held at the Royal Society of
Arts, John Street, Adelphi, W.C.2, on Hundav, May 2nd, at 8 p.m., when a Lecture will
be delivered by Mr. Phlhp R. Cﬂumy, B.Sc., F.Inst.P., A. "'n"I ILEE., :n'rttlvr:d “ Experimental

Wireless Telephony.”
89
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THE MAKING OF WIRELESS APPARATUS

A WAVEMETER FOR SHORT WAVES
(Concluded.)

HE next item is the condenser, which

should have a capacity of 0-00014 mfd.,
and it should be made as accurately as puﬁblb!«e
To do this the dimensions given must be
closely worked to.

The condenser plates, of which eight will
be required, should be made of thin copper
foil (rin feil is not much for small
condensers as it tears so easily), approximately
0-001 inch o 0-002 inch thick. The size
of the foils should be 1} inches long, §-inch
wide. For the dielectric we normally use
0002 inch micas, but for this condenser
the thickness should be 0-004 inch, otherwise
the number of copper foils required to give
the capacity would be four with a possibility of

4 larger error due to the thickness of dielectric
varying, Therefore, use one mica sheet
(-004 inch thick between the foils, or two
micas (0-002 inch thick. Cut them to the
size, | inch long by §-inch wide.

For building up the condenser a small
quantity of thin shellac varnish will be
required. First of all stick each copper foil
on to a mica sheet so that [.-inch of copper
is on the mica, as shown in Fig. 4. If
0-002 inch mica is used stick one mica on
each side of the copper foil, but if 0-004 inch
mica is used stick a mica on one side only.

—_— = -
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Fig. 4.
Then build up

the foils one on
the mica sheets

the condenser by muuurmg
top of the other ‘and acing
so that the free end of the

foil is alternately one side then the other of
the condenser. Then the plates of opposite

arity will overlap one another by }-inch,
which is the desired distance.  When finished
there will be four copper foils on one side and
four on the other. Then place the condenser
in a very tight clamp and bake it in a warm
oven for several hours. Practically all of the
shellac will dry out and the condepser will
be like a solid block.

The clamp, also shown in Fig. 4, is made
of two pieces of wood, one piece the base,
2 inches » 1} inches x }-inch, and the
other the top, 1§ inches x 1} inches x }-
inch. Four small holes are made in the
corners of the top of four corresponding
holes in the base by means of which the con-
denser may be secured in the clamp. Counter-
sunk metal thread screws and nuts should be
used for this purpose, the screws being put in
from the back of the base and the holes
countersunk so that the screw-heads will be
flush with the base. The clamp is fixed
to the under side of the variometer former
(as shown in Fig. 1, last issue) by wood screws
through four holes in the corners of the base
of the clamp.

A small terminal board with two terminals
on it, mounted on the side of the variometer
former, as shown in Fig. |, completes the
parts required.

When everything is made fnally mount
up the sct and make connections as shown in
Fig. 5.

E.e"l. small cardboard scale should be mounted
on top of the variometer. It should have a
180° scale marked on it, either in deprees
or numbered 0 to 10. The handle and
pointer of the variometer rotating coil should
be fixed so that maximum inductance is
given when pointer indicates 10 or 180°
on scale and minimum inductance at 0 or 0°
on scale. This will be obtained when the
position of the moving and fixed coils with
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THE MAKING OF WIRELESS APPARATUS

relation to one another is thus : For maxi-
mum inductance the two coils should be in
the same plane and the direction of the current
the same way round both coils. For.minimum
inductance both coils will be in the same plane,
but the current will low round the two coils
in opposite directions. At 90° or 5 on the
scale, the two coils will be at right angles,
and there will be no mutual inductance
berween them.

i O
aLy
L 1 ]
TERr
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O
TIFrnmay, BLE

Fig. 5.

When the set is complete there remains
the question of sandardising.

The condenser value is 0-00014 mfd. and
the inductance approximates 30 mhys. at
minimum and 120 mhys. at maximum. This
will give a wavelength range of, approxi-
mately, 125 to 245 metres,

If a calibrated wavemeter for such wave-
lengths is obtainable it may standardised
against this, but if this is not possible it may
be calibrated by means of a ¢ Lecher Wire ™
circuit.

The principle of the " Lecher Wire™

_______
-_'--“_"—'--r
—————
-

circuit is this : If two long wires, spaced a
little apart, joined at one end and mounted
some distance above the earth, are set into
oscillation by an impulse from a tuned ignition
coil circuit the fundamental wavelength of
the oscillations so set up will bear a certain
relation to the length of the joined wires.

In Fig. 6 A B and C B are the two parallel
wires mounted, say, 2 feet above the ground
and 6 inches apartt The length of the
joined wires is . Coupled to the wires
at the joined end is an ignition coil set tuned
somewhere near the wavelength it is desired
to set up in the parallel wires. When the
coil is sparked oscillations are set up in the
parallel wires having a current loop (or
maximum current at the joined end) and
current nodes at the ends A and C. The
oscillating potentials will be a minimum or
node at the joined end and maximum or
loopsat theends Aand C. Thus it will be seen,
as in Fig. 7, that a half wave is obtained
over the whole of the two wires or a quarter
wave on the one wire, so that the fundamental

i T

Fig. 7.

wavelength will be 4 / where [ is the length
of wire from one end to the join.  Therefore,
if the two wires are each 60 metres long the
fundamental wavelength will be 240 metres.

The presence of potential loops at the ends
of the wires can be detected by means of a
neon tube, maximum glow being given at the
points of maximum potential.  Current loops

== . POTENTIAL
A ==
- { = E +
Cpoes — o Tmlﬂmm
CURRET i "'"——-—_.._.___,__ L
- --—---——--d-——-.__w-ﬂ |IF“
Fig, &
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are detected means of a wavemeter with
crystal and telephones placed somewhere
near the joined end of the wires,

To calibrate the wavemeter we have
described having maximum wavelength 240
metres ; start off with a wire length of 60
metres.  Pick this up and adjust variometer
for maximum signals. ‘Then reduce the
length of wires, say, to 55 metres, r.e., 220
metres wavelength, and obtain another point
on variometer scale. By reducing the lengths

WIRELESS

¥
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The Arrangement of A pporaius invide the Car,

A wireless controlled sutomobile was exhibited ng
the Convention and Exhibition of the Executive
Hadio Council, New York, on March 18th, The car
was driven round the roof of the Pennsylvania Hotel,
where the Exhibition was held, and was controlled
froom o distanes of more than 1M feet, The
controlling apparatus is said to be capable of

THE WIRELESS WORLD

of wire in this way about 8 points may be
obtained. These can be plotted and a cali-
bration chart made out. The wires should
be kept as near parallel to the ground as
possible, or, say, 6 equally spaced posts 2 feet
high and with the wires 6 inches apart.  The
best wire to use is about No. 20 copper,
either bare or cotton covered. Iron wire
may be used but should be of larger gauge
owing to its higher resistance. The wires

should be insulated from the posts,

CONTROL"

Fholopress,

directing the car from a distance of 300 miles.
The photograph shows the inventor of the
apparatus, Mr. E. F. Glavin, explaining the

© mechanism,

* An article on Wireless Control appeared on p. 385
of Vol viii,, No. 11 of The Wireleas World.

Orig 1 nal from
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' QUESTIONS AND ANSWERS

NOTE.—-Thia section of the magazine ia famd al the disposnd of all readers who wish to receive advice and
iaformalion on maliers pertaining to both the technical and non-technical sides of wireless work. Readers
whoteld mmpi;r with the follo rules.—(1) Questions showld be numbered amd writlen on one side of the
paper only, and should nat c.m::fjuur in number. (2) Queries should be clear and concise. (1) Before sending
in their queniions readers are odvised fo search recent numbers fo see whether the same queries hove nol been
deall with before. (4) The Editor cannot undertake to reply to queries by post. (5) AU jueries moesl
be accom pansed by the full name nnd address of the aender, whick is for reference, not for publication, Queries
will be answered under the inilials and lown of the corres pondend, or, i so desired, wnder a " nom de plume.”™
(6) Readers desirous of knowing the conditions of service, etc., for wireless operators will

save time by writing direct to the various firms employing operators.

ORPHEUS (Bangalore).— (1) The circuit in
your Fig. 1 requires & grid leak, and even then is
rather tricky to make oscillate, You would be
safer to rectily on the bend of the charactaristic—
remove 8 | and use a potentiometer. The in-
ductance L B is superfluous and L 6 and L 7 may
give you an unduly large amount of coupling,
otherwise 0. H.

(2] Aerial circuit, B, MW ms. : closed cireuit,
14,068 m&. Your inductances are of good practical

t.'lg;n!a. emaller condenssr is better —about 0003
mifds. or lass. But see (1) above,

i4) Youshould earth the negative of the filament.
8 ~=-01 mfds., but this is too big for a parallel
condenser. A good arrengement is to put an
axtre fixed condenser {-(MM)3 mfds.) so as to be in
seriea with B | when the latter s in parallel with
the inductances. Use coil L 2 and L 3 for extra
long-wave inductance. Re condenser and leak,
mee (3) above. We do not recommend & single
circuit receiver for anto-heterodyne reception,
owing to radiation.

EX-SANSFILIST (Wimbledon).— (1) Use the
largest former wound with No. 28 (as sample) for
the AT.I., with the smallest with the same wire
lur the primary of the coupler. The secondary

of the coupler should be the remaining coil, wound
with No. 32,

{2) Total about 1,000 yde, of No. 28, and 750 yda.
of No, 32,

{(3) AT.C. 0-001 mfds. (in parallel with the
A.T.L). Tunod circuit condenser 0-0008 mfds.

(1) Eecles” " Handbook of Wireless Telegraphy

has a comparative table of wire ganuges with moetric
EIT.:H.

A.B. (Seven Kings).—(1) Yes
{2) A.T.C. should about -HB mide. If this
is 8o the A.T.I. should be about 20" x 10" wound

with No. 28 for really efficient working.
(3) About B” » 8" wound with No. 28 or No. 30.
(4) K (1)=0-00005 mfde. K (2) leas than
0-001 mfda,

B.A.C. (Oxford) refers to Mr. 7. 7. Blake's
arficle on page 614 of the tsaus for 27/11/20, and asks
the distance to place apari the end cheeks of the former

This type is not wound on & former with cheeks,
See the article in the issue for 12/6/20, refarred
to by Mr. Blake. As regards the diameter of the

cores, we t H'm. §”, aa stated in the June

articls might not be far out, or you might com.

Eti.fi“h with Mr. Blake on thia point through the
i,

P.L. (Wellington College).—The set vou sketch
and which vou say is described on page 697 is
ontirely different to any given on that page, and
i guite unsuitable, T'h& cireuit of Fig. 4 should
be quite ratisfactory ; lyﬂu wish to use & crystal
aa well, cf., page 65, .-’Lﬁl 1Tth issue.

{1} The valve may any hard receiving valve
with suitable H.T. voltage.

(2) All right for spark, C.W. and telephony.

(3) Range impoasible to state,

(4) The capacities given for varable condensers
are capacities at maximum,

We regret we have not space to deal with your
remaining five guestions. (See rulea printed at
head of this section. )

W.5. (Hunslet) asks (1) The power required lo
operale a valve franoniller sel over o range of 30 miles
wnder the worsl conditions of weather, The aerial
w andoor and 50" long. (2) A sketeh of the circuit
with the simplest connections. (3) ‘T‘.h probable
eost of materials.

(1) Dapenda on I:‘lrl:'umutanm. uur:!:l. as afficiency

of the set, frecdom from jamming, ete., say,
30 watts,
[2) Ses Fig. |

o ) Lt LI L

#

Fig. 1.

-

(3) Difficult to say ; so much depending on the
finish desired, ete. Possibly about £10 inclusive
for & fairly good set.

D.N.T. (Rughby) aslas (1) What s the best circuit
using 4 3 employed a8 a cascade amplifier.
(2) What is the best way to make the high resistance
required, (3) The formula for the making of tinfodl
and paraflin wored paper blocking condensers lo a
given capacity. (4) A circuil employing a capacity
reaclance,

(1) Of many possible circuits & resistance coupled
amplifier on the lines of Fig. 1, page B33, of the
imsus for March 5th, is one of the heat pxcept
for short wtw]mgt-hm on which it is ineffcient.

(2) Either by rubbing in pencil lead on the surface
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of a strip of fibre or on to rods of slate (slate
ncils).
{3} The capacity of a el to condenser
in mi.nm-!lmd]:::: prreis p
1 K.A.n.
900,000 4 1 d.
where K —specific inductive capacity,
paper K =2-5)
A=narea of overlap of sach pair of
plates in ag. cma., .
n=number of plates of active dielectrie,
d = thickness of the dielectric in cma,
{4) Coupls the plate of the third valve to the grid
of the firat valve through a small variable condensar.

FJ.B. (Harrow) gives a descripfion of his

single valve receiver, which i# a grid-condenser
detactor -amplifier with reaclion. He slates Hhat
he can gel O. W, atations well, bul cannol hear speech
clearly.
Your trouble ia almost certainly due to the fact
that are near the oacillating point. This
must certainly be avoided, even at the expense
of signal strength. A safe way of bringing up the
latter in to employ more valves; one sdditional
note magnifier might be sufficient in your case,
The range at which you ecan receive telaphony
will, however, always be shorter than for CW,,
owing to the fact that in the |atter case you can
employ more reaction.

B.G.G. (Yenlce) ir wsing a valce of audion
type and gets saliafactory results, cxcept that mignals
go off with a click and are recovered by swilching aff
Jor a few moments, He asks (1) the reason for this, (2)
Would the use of a variable condenser in of
the grid condenser be of any benefit.  (3) la the tuner
he 1x using the ordinary magnetic crystal type with
wavelengthe from 300 fo 3,000 ms. (4) What iz the
cause of a purple glow round the plafe when the
valre o in circuil,

(1) This may be due to either {a) the fact that
you have no lrak across your condensers. though
this is admittedly common practice with aoft

valvea ; or (b) that your valve ia too soft, and is’

" flopping "' ; this may be improvad by resting or
by running the filament with the H.T. off.

{2) Probably not.

(3) We cannot ray.

(4) Thia glow ia common in valves which contain
& fair amount of reaidusl gases, which leads to
unateady working.

F.F. (Wath-on-Dearne).—{1) You give no
particulars by which we can identify the valve in
question, B0 we CANNOL ANAWET VOUr gquery.

{2) Yea, with auitable chokes and condensers to
emcoth sut machine noises.

{3) You might connect vour valve to the balanced
ervatal receiver as A note magnifier. Make an
intervalve transformer (see arcticle in the issus for
March, 1920}, but ure § oz, and 1§ oz, of No, 44
S.W.G. for the windings, and subatitute it for vour
present  talaphone  transformer. Conneet  the
pecondary winding to the grid and filament of your
valve, (See diagram on page 831 of the issue of
March, 1920, for connections for note magnifier. )
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{4) You will not require a grid leak if you use your
valve as & note megnifier. You need not use &
telephone transformer, but ’mt. your H.R. telephone
direct in the plats circuit of your valve,

T.AM. (Cowesn) asks (1) For suggestions for

the improvement of a single valve receiver skelohed,
(2) For the ¢ cause of unsteady working on
tele phony.
(1) Put the telophones on the negative side of the
H.T. battery ; you would also get better selectivity
by using s two-circuit receiver loosely coupled
with the closed circuit only.

(2) Betting aside the possibility of an intermittant
contact somewhere on the circuit this may be due
to (a) too tight resction coupling: (b) an un.
satisfactory grid condenser leak. Try without
thesa items.

BUZZER (Bishop's Stortford) asks (1) At what
hours are the time mgnals and news and weather
reporia. (2) Must the earth lead connecled lo a
uhﬂ-e:dpilpe be an insulated wire. (3) For information
regarding a stotion which transmils beliween 12 and
1 p.om. and al B p.m. af which time heo other stations
appear to transmil allernately, (4) When 10 the
nert Chelmsford concerl,

(1) Bes page BS of thia issus,

{2) This is riot assontial.

{3) Quite impossible to say, as you give no
information aa to the type of set or the wavelength
usad.

(4) There is none in prospect as the atation is av
present engaged on commercial work.

GRANGE AVYENUE (Reading).—(1) The
secondary coil is much too high in inductance
rewind with about No. 28,

{2) Capacity about 0-0025 mids —about five timea
too hig. The maximum rconvenient wavelength
for a set of this type is about 4,000 ms. You will
get this all right as suggested.

(3} The resctance coll might be 57 = 3", wound
with No, 30,

{4) Either type in satisflactory and 4} volt Aash
lamp cells are suitabls for H.T. batteries.

J.M.C. (Bothwellhaugh) asie (1} What ia the
resiatarce of an enclosed sample of bare wire, (2) Is
a sample of silk.covered wire suitable for the secondary
of the loose coupler. (3) Could he convert or use an
sgnition coil av o valve (telephone) transformer.  (4)
I'a an enclosed sample of mica suitable in thickness
for condenaer pur poses.

(1) 0-45 ohma yard.

(2) No, it ia rather too thin (Ko. 28).

{(#) Not very well. The alterationa necessary
would be almoat as much trouble, and as expenaive,
as making a new tranaformer.

{4) Yeu.

P.J.F. {(Burma).—(1) When a condenser in
weries with an serinl is made of neghgibly amall
capacity the aerial becomes effectively isclated
from earth (in practice thia limit ia unattainahle ).
Under thess eonditions anti-nodes of potential
exiat at the extremities of the wire and a’node at
the middle. This is not aa you stated. but con-
miderations of aymmetry make it fairly obvious.
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{2) The resctance of a condenser to H.F. oscilla-
tions is given by 1/2xfC where C'=Capacity and
J=Irequeney. When the capacity is large the
reaciance is emall ; thus, if =1 mid. (=10"%
farad) and f= Mﬁﬂﬂﬂ (600 metres wavelength)
the reactance

1

" 24 x 500,000 x 104
= 32 ohms.

R.G.5. (Chester) asks (1) For the wiring diagram
of the circudd on page 444 of the 1arue for Seplember
1Bth. (2) For the vizes of the coils. (3) For the best
type of aerial lo use.

(1) and {2) We regret we have no further inflorma-
tion on this mattar, but ssa remarks on the subject
and diagram by G. G. Blake, page 814, November
27th issue.

i3} Any normal type, as large and as high as
possible will do.

BEGINNER (Glasgow) asks (1) How many
semi-circular plates of 14" rodius will he regquire
ko give 0-001 mfds. capacity. (2) Would aluminium
Aarve any advaniage over rimc for these plates. (1)
How many of these plales would be needed for 0-0005
mfds. capaciy. (4) What would be the best method
of mounting slab inductances in order lo be able to
waary the coupling.

{1) This depends on the thickness of air apace
between plates ; if this is 2 mms., you will reguire
sbout 58 plates in all Prafarl.b!?n increass the
mze of plates and reduce their nl.unbar

(2} Preferably zine, aa this will allow you to
solder the platea firmly into position.

i{3) Half as many aa in {1).

i4) You could mount them on ebonite or fibre
platea hinged together.

HJ.Y.W. (Swansea).— (1) We cannot calculate
inductances without knowing the number of turns
per inch or the B W.G. No. of the wire. Further,
we cannot calculate the capacity of your condenser
without knowing the distance between plates. As
regards increasing your wavelength we cannot
make out your diagram, which appears to show no
earth connection. We do not, however, advies
you to attempt more than 5,000 metres with a
crystal set.

(2) Your diagram ap to show no telephone
transformer and we m. conae tly, think
that H.R. tolephones would give T:att-ur reaults.
Wavelength does not enter into the guestion.

(3) No: I'rnma aerials aro quite unsuited for use
with ¢ ?M
H.]- nmnl wire appears to be puitable, but

u_k:rt regrate ia & very indifferent earth. You
ahio rert.unhr get FL with a oarth, if you
are tunad in to it, but we doubt if you would get
Arlington,. We cannot say what causes the
"elicka" when you turn the condenser, poasibly
a ahort sircuit.

F.A. (Portsmouth).—(1) Cireuit is quite good ;
wavelength will be above 3,600 ma. The primary
of the coupler is too big. It should be rewound
with No. 22; even then the coupling will be qguite
tight.

{2) The single wire aerial will probably give the
better remulte. Try and increase the height at

the free end o as to avoid the sharp bend at the
down lead.

(3) The wavelength of the aerial cireuwit (with
primary wound as above) will be approximately
4,200 ma, Wavelength of secondary ie 6,000 ms.
Make a tapping on the secondary at 2 and §°
to get shorter wavelengtha

GUNNER (Guthrie).—{1) Your grid condenser

appears abnormally large (0001 mfida. ).
might advantageously try reduci ita wvalua to
about (-] mids. Otherwiss O.

(2) You may get improved results in reducing
the condenser. The eracklings you describe may
be due to vour big ﬂﬂnﬂﬂﬂ.ﬂl‘ being unable to dis-
charge sufficiently through 2 megohma.

(3) You uhuuld Il: to shorten your wave-
length satisfectonly I::r insorting & 0-005 mfd.
condenser in the asrial down lead, and omitting
the (-0003 condenser in parallal with your A.T.I.
A condenser of small value in the earth lead may
give rise to howls owing to the filament batteries
not being at earth potential.

J.L. {%Iﬂ‘nﬂ:ltl}.—[lﬂ You answer your own
guestion. It should bs wound with No. 22 doubls
wound silk, as you aay.

{2) The maximum wavelength would be about
2.0} me. The thickness of the mica shests
and copper foils should be about 0-001" and not
0-01*, aa stated in the article.

VALVE (Cambridge).—(1}) Quite O.K.. but
put the telophones on the negative side of the H.T.
battery.

(2) 6" = 3" of No. 2B,

{3) 0-000056 mfds., grid leak about 6§ megohms.

(4) Maximum about 3,500 mes., minimum difficult
to state, probably about 400 ma.

JEB. (GCoventry).— (1) The circuit is quite
goeod. The wavelength range is not wery satis-
facto The serial will tune to 2,400 ms., but the
mecondary to only 1,700 ma.

{2} Inductance of coil A = 18,000 mhys.

B = 3,000 mhya,
C = 1.400 mhys.

(3) Make & new former for cail B, 4" in diameter
and wound with 7} of No. 28 D.8. C.

{4} The circuit will receive spark and t-alu-phunu
signals, but will not recsive [T:E' unless & reaction
coil is used to generate local C.W. oscillations.
For a reaction coil connect & 3" former wound with
3" of No. 28 D.B.C, between the positive H.T. and
the anode of the valve. A 0-002 condenser should
be connected acroea the H.T. and telephones s a
low impedance path for high frequency.

Q.T.C. (Swindon) usshes fo make a crysial sel
to tune from 600 fo 4,000 me., and asks (1) If the
arrangement sketched a2 O.K. (2} The values for the
condensers. (3} The mize of formers and gauge of
wire for the inductances. (4) If a small inductarnce
of B0 turnas as per enclosed sample on a former 4°
in diameter winding taking about 4" in length would
do for the aerial circuit coupling.

(1) Yea, but preferably put the A.T.C. on the earth
side of the coupling eoil.

(2) A.T.C. not leas than 0-005 mide., clossd
circuit condenser - 0O 00005 mida.

(3) AT.I. 12" = 7" wound with No. 24, The
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eoupling coil as suggest, or wound with No. 24.
Thnptm:fad Mm{u:]duntmm B = &, wound with
No. 25.

" {4) Beo above (3).

O0JAH (Durham) asks (1) How many honey-
comb cos he wants to tune to 25—30,000 ma. with a
0-008 wmfd. condenser. (2) If honeycomb coila are
better than slabs, pancakes or laitice coils. (3) How
to make an indervalpe tranaformer. (4) If a diagram
whirk he rubmils 12 cjiﬂ'm:?fur . W. receplion.

(I} Caleulations of this kind are somewhat
uncertain, but you might try 4 coils 1”7 wide on
1" formers, having 30 layers each of 26 B.W.G.
The required inductance is 42,000 mhys.

(2) Sea Mr. P. R. Coursey's articlea in recent
isgues (e, October 2nd, October 16th And
December 11th) for a general discussion of the
relative merits of different coils. There is not very
much to choose, but in general the more compact
the coil the worse ita electrical properties.

(3) The econstruction of such a transformer
variea for different wavelengths. A description
of one type is given on pp. 688—5600 of the isaue
for November 30th.

(4) Put the A.T.C. in the aerial downlead, not
on the earth side of the A.T.I. Otherwise O.K.
{We presume your reactance is located close to the
A.T.1. and not as shown in your diagram.)

BIMBO (Reading).—(1) The set ia not as good
as it might be. Without a parallel condenser
the pri is not tuned to more than 2,000 ms.
The mnngﬂr is only approximately tuned to the
primary by the tight coupling.

{2) Ineroase the primary inductance up to 10,000
mhys., or use & 0005 mid, condenser in parallel
with the sxisting coil. Rewind the secondary
with No. 24, and use a 0-0005 mfid. variable con-
denser ; this will inoreass the range to 4,000 ma.

(3) Impoasible to say.

{4} Yen, but we cannot give the definite times.
Aerodrome stations work at irregular hours on
P} m,

AMATEUR (Shelton) aska (1) The relation
between the terma * Jar "' and " Microfarad.” (2)
If it is wrong to run the aerial and earth leads close
together indo the recetving room.

(1) A Jar iz & ynit of capacity much beloved by
the Navy ; it is equivalent to 1,000 ems., or 0-0011
mida.

(2) These leads should not run very close together,
a8 thia weakens signals owing to capacity batween
them.

J.H. (Stacksteads).— (1) Your query is vague.
To reach Homses the set must have 8 range up to
6,000 ma.  We presums you have o standard E.'D.
aerial and propose to use a wvalve., The A.T.I
should be 6" = 3", wound with No. 28, with several
tappings. Use a parallel condenser of 0-0005 mfds.
acroas if.  The reaction coil should be 5 in diameter
wnd 5 long, wound with No. 28 D.W.A.

{2) No.

(3} Answerad in (1),

(4} Copper pyrites.

AM. (Hunts).—(1) A valve recoiver which gives
spark signals should almost invariably give tele.
phony.  You probably do not listen on a wavelength
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and times when thera is any to get. Liaten on
800 me. for asrodrome telephony at various hours
of the day.

The wire on your A.T.I. (No. 34 enamelled ) is too
small a gauge for serial eircuits ; it introduces too
much resistance. As a general rule it should not
be finer than No. 26 or 28 ; No. 34 is guite right
for the reaction coil. You will ind & 00015 to
0-002 mfd. condenser scross thea H.T. battery an
improvement for the reception of C.W. signala.

H.W.D. (Bath) asks (1) What number of turns
must he use for an intervalee tranaformer of the wire
enclosed as sample. (2) Can he wse the 3 valee
receiving sel for sending up fo the range allowed
{ten mulen). [If so, what alferalions must he make
ire the ael,  Are there any additions required, or (2 i
only a maller of inserfing o key Tn the cireusd.  (3)
Dopes a resralance behween he eolpes act as well as a
transformer, and if 20, how {2 one made,

{1) Intervalve transformers wound with copper
wire are *‘ tuned '’ transformers having & certain
definite wavelength, depending on the arrangement
and number of turne. They are moat efficient for
this definite wavelength m-u:i'r the sfficiency falls off
rapidly for wavelengths on sither side of this value,
For example, a 600 metre transformer ia suitable
for 450 to about B0 ma. or & 3,000 ma. tranaformer
for 2,000 to 5,000 ms. We cannot give you a
winding unlesa vou say for what wavelangth you
require it.

i2) You do not give a diagram of your receiver,
g0 that we cannot give an opinion. It is very un-
likely that you could use your 3-valve receiver
for tranamission without radical changes in its
construction, after which it would not be so suitable
88 & receiver.

{3} Yes. Hesistances in the anode circuits of
valves are usually of the order 50,000 to 100,
ohma., and are non-induective. They are not
aasily made and maintained constant, It is usual
to buy carbon rods of the required resistance.
Fairly satigfactory substitutes can be made by
rubbing pencil lead into & piece of alate rod.

E.B. (Ross-=on-Wye).—(1) There should be no
harmful inductive effect if the coils are spaced a
little apart. Your sketch showa both ends of the
unusad coils disconnectad, ao thers can be no free-
end effect.

(2) It is ususl to do so, but not absolutely
essential,

{3) You do not understand H.F. intervalve
transflormers. For & wave range of 300 to 3,000
ma. (with copper wire) vou would require about
half a dozen interchangeable tranasformers. The
0-001 condenser in the aeral circuit will have no
tuning effect on the intervalve transformer. (A
constructional article will deal with this subject in
the near future. .

{4) The general arrangement of the circuit is not

uite correct, Why put two variable condensers in
mories in the serial circuit ' You show the anode
of the Ind and 3rd valves connected to the negathive
gide of the filament instead of to the positive
H.T. terminal. Thers should be a H.F. trans-
former botween the Znd and 3rd valves,

H.X.Z. (London).— (1) Certainly. Short wave
should go up to 2,500 ms,
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(2) We know of no information dealing with ex-
actly the points you mention, except, perhaps, the
article on page 690 of the March, 1920, issue. A
similar construction, substituting § oz. and 1} oz
of No. 44 for the windings given in the article would
do for an intervalve tranaformer. With regard to
other points, C = 0-01 mids., and 3 = 0-003 mida.
forall wavea. B = 5,000 mhys. for the short waves.
Forlong wavea, B = 250,000 mhys., for & maxirmurm
of 14,0} mas. For such wm'-uluu,g:thu & small
condenser, (003 mids. should be used in parallel
with the A.T.L, instead of a series condenser. A
must, in all casea, be found by experiment.

(3) Formula is correct, but givea the result in
contimotres,

(1,000 ems. = 1 mhy.)

AMATEUR (Herne HIEll).—(1) The ecirouit
will be fairly satislactory if you put the A.T.C.
on the aerial gide of the A.T.L.—betwesn the grid
lead and the aerial. Also put a condenser across
the telephonea.

{2) You do not give enough particulara of your
serial for us to say exactly, but you will probably
be able to get to 8,000 ma. with a coil of the size
you give.

(3) The aerial aystem should be fairly satisfactory
|t of luﬂ:ﬁlmt height, but keep aa far lrom the metal

)

ICROHENRY (Barnet).— (1) The circuit will
be satisfactory if you place the H.T. battery on the
plate side of the tuned circuit instead of on aarth
gide. The set will receive rk and talaphony
and C.W. if you provide n‘uim’hf:inductivu coupling
batweaen the plate and grid circuita.

(2} An R valve will be quite suitable,

{3) Yea, with the alternations given in (1) above.
Of Fig. 2, page 662, Decomber 11th iasue.

{4) Not satisfactorily with only one valve.

B.R. (Oxford) asks (1) The difference between
tele phones with an adjustable iron reed and lelephones

with a diaphragm. (2] If a variomeler will give as
ine funing af a variable condenser. (3) If the
d‘uphrﬂgm of a telephone touches the poles when a
mignal ix received.  (4) If the annual wireless licence
counts from January lsf each year. (6) If No. IB
rubber-covered calle would do for a lead in.

{1} You have stated the chief difference. The
principle of action is the same, and there is little
o chooss betwesn good spérimens of either type
in performance.

(2} Quite.

(3) Not as a rule, though it can sometimes be
made to with very strong signals and adjustable
ta'aphones.

{4} S8oo references made in the proceedings of
the Becond Annual Conference of Wireless Societies,
page 42 of the April 16th issue.

(5) Yea

10 (Blackburn).—The sketch you sent is.

incorrect ; see Fig. 1, page 487, October 2nd issue
for correct crystal and potentiomoter connections.

(1) 0-00033 mida.

(2) About 1,00 ms. ; but you are not likely to
got good results with s kite aerial, owing to variation
of tuning with variation of the height of the kite,

(3) Yes ; see Noa, 16 to 21 of Vol. VIIL., obtain-
able from the Wireleas Press, price 6d. each.

(4) For general purposes we prefer the carbor-
undum.

R.A.F. (Cape Town).—(1) Natural wavelength
140 ms., inductance — 32 mhys., capacity &
0-00027 mida.

(2} Wind the intervalve transformers with the
finest gauge resistance wire obtainable, say, No.
48 Fureka. Wind in short sections, sections of
oach winding alternately. We are afraid we are
unable to give the exact amounts necessary for
varous wavelengthe ; try by experiment,

H‘LH.WEI mhye. and 45,000 mhys

F.(West Ealing) asks (1) For an alternative
H.R. winding for the telephone fransformer given
in the receni articles on the consiruction of a frame
aerial sef, oz he finds No. 44 wire hard fo gel, (2)
What remstance tele phones fo waee.

{1) Use the windings given if at all possible.
If not, sither Bl up all the available space with
No. 42, increasing Lga size of the cheeks a little if
poesible, or fill about 2/3rds of the available spacs
on the originel bobbin with No. 46.

i2) About 100 ohma, ; the exact walue is not

rtant.

AS.W. (Rugby).— (1) You will not get
good reaults with a frame asrial and only one
valve., You will find instructions for the con-
struction of a suitable set of this t with several
valvea in Noa. 16 to 21 of YVol. VI1I. Thers have
also been several diagrams of sets of this type in
these columns recently.

(2} A convenient way of making a resistance of
BO,000 ohms. is to bind wires tightly round a
piece of alate pencil at points about an inch apart,
and rub pencil lead on to the alate between thess

inta until a switable resistance is obtained. You
can tall when you have rubbed in enough sither by
sensitive galvanometer or by the results that you
get with t-lfm resistance when used in & set,

RADIO (Malvern College) asks (1) If iwo
gramaphone records glued logether would be a suitable
substitute for an ebonite panel for a valve unil.  (2)
For the address of a club in the Birmingham disfrict
other than the Birmingham Wireless Aswociolion.
(3) If 120 ohm. telephones, with a telephone trars-
Sformer will be suilable for a crystal sef,

(1) We distrust the glue. We ahould prefer
shellae, or other good insulating substance. Except
for thia the material will very likely be guite satia-
factory.

{2) Birmingham Experimental Wireleas Club,
Hon. Becretary, Mr. F. 8. Adamas, 110, Iver Road,
Bparkhill, Birmingham.

i3) Cortminly.

W.B. (Holt).—(1) No. Tne inductance will only
tune o P.0. aerial to 900 ma. Wavelength of FL
is nbout 2,800 msa,

{2) Increass the A.T.I. to 12,500 mhys. AP|]:.13'
& potentiometer and battery to the crystal
oreass the condenser aoross the telophones to about
0001 mida.

{3) See constructional article in Noa. 2, 3 and 4 of
Vol. B, where a suitable set is deacribed.

{4) French R type valve (50 volta HT.) or a
Marconi V.24 (24 v. H.T.).

W.P.P.(Monkseaton).—(1) and (4). Your set
is not guite correct. The aerial circuit may be
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all right. A series condenser would improve the
tuning, but the secondary ecireuit is not properly
tuned. To receive FL and MPD your mecondary
should be tuned to 2,500 ma., which it is not at
presant, unless your secondary winding has a natural
period corresponding to that wavelength, in which
case it would be uselesa for ships on 600 ms, Con-
nect & variable condenser (0-0HH03 to 0-0005 mida. )
across the secondary. The erystal potential should
ba applied by means of a potentiometer and not
direct by 2 cells a8 you show. Three wvolta is
probably too much for the crystal.
(2) Bhips and GOC work on 804 ma,

(3) No detrimental effect at all. It would be the
best way of leading in.
GALENA (Edinburgh).—(1) Probably at .

G.FP.0. headquarters, Glasgow or Edinburgh.

(2) From any firm advertising valvea in the ad-
vertisement columnes of this megazine.

(3) Not as & rule, You may possibly obtain an
old set from the Marconi SBeientifie Instrumnent Co.

(4) The maximum length of wire allowed ia
100" single or 140" in twin wire serials ﬂmnlul:lmg
down lead). Use a single wire aerial,
horizontal portion as high as possible, and m&u
dirsctional for south, i.e., the o end pointing
north, Your signals will be fairly weak,

C.W.W. (Stamford HIIl).— (1) Yea.

{2) Much better to use & separate heterodyne.
It might be ible to use capacity reaction.
Magnetic reaction would not be easy to obtain,
owing to the arrangement of the circuit, and the
Inrge amount of wavelength range to be coversd.

{3) The thickness of the mica should be O-001
for block and intervalve condensersa,

{4) August 2Zlat, 1920,

J.I'I.'W. {Hﬂﬂhf—iﬂ-hrdun} 4 uming a el of

" Polaris "' fnstrumenis made by ﬂmum. nnu'- hm'
difficulty in receiving lelephony owing lo a singing
nowee, caused presumably by the ransmithing valves,
He asks how ke can get rid of this nosee, (2} Cannol
get sufficient magnification with a ' Multifier "
made by (Jamoges, and asks \f he wuse any other
three-valve amplifier in compjunclion with this. (3)
asks if Chelmaford has any definiie imes for sending,
and {f #0, on what wavelength.

(1) The m‘ngirig i# probably caused by too tight
a reaction coupling, causi r set to generate
C.W., and gi\rapa Enat mt?‘lgm W. carrying the
speach frequency. If so, your singing nota will
vary as you alter the adjustment of your tuning
condenser. If it is this, weaken wyour reaction
coupling or reduce the anode voltage. The note
given by the tranamitter when an A.C. voltage is

roctified for the oscillator anode volt in uaually
of amall amplitude, and dosa not interfers with the
mnaptmn o apeech.

(2) A " Polana" and “ Multifier ™ should give

strong signals. Powmsibly there is & disconnection
in the ** Multifier.,” Check the circuits with a pair
of tolsphones and a dry eell—eclicks when the
hattery cireuit ia made and broken showing complete
eircuits, It ia no use putting another three.valve
amplifier in conjunction with the first one. Sea
if there is anything wrong, and then try snother
in its place.

{3} Thers is no telephone transmission from
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Chelmeford at present, and we do not know when
there will be any
J.G.I. {Hﬂrth Shields).—A good deal of in-
formation on loud-speaking telephones is given
in the iasswe for February 1Bth, which you have
probably already seen.
(1) Sea Fig. 2.

G H.D. (Leigh-on-Sea.)

géf‘”ﬁ%ﬂ“

L«m-

Fig. 2.

<

ot - --ain

b

Grid condensers about 0-0005 mfds.

Grid leaks & megohms.

(2) and (3) 0-00486 mfds. will do for & seriea A T.C.,
though rather small ; it is too large for & parallel
A.T.C. Reaction can be adjusted as you suggest.

(4) A copy of "' Bucher's Vacuoum Tubes "' would
give you & | number of circuits, some of them

; but others rather doubtful.

L.B. {erulllﬂ} asks for a formula for finding
the marimum range one can fransmil, bnowing the
power and efficiency of the generalor and the length
and hﬂg.ih of the acrial,

There is no formula at all suitable for the practical
prediction of the range of a small set. Various
formulm will be found in most advanced text-
books which give fair results with large sets over
long The Austin-Cohen formula is one of
the beat, but even this is of very little use to an
amateur,

SHARE MARKET REPORT.

There has beon considerable activities in Marconi
Bharee and a marked improvement is shown.
Prices as we go to preas, April 22nd, are :—

Marconi Ordinary £2.8.0
5 Prelerenco . . £E2.7-8
¥e Inl-“r M.‘ﬁm "= Il ala B
b Canadian 8.1

Radio Corporation of America ;—
Ordinary .. . ¢ 5 s g.0
Preference .. .. .. .. .. 10 .6

MIVEDRCIT L FHIE-EM
II|||- N} _|| I L B RsaA T



