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TOPICAL NEWS AND NOTES.
The Prince of Wales and Wireless.

FT"'
ROYAL- HIGHNESS THE PRINCE
OF WALES has_ graciously consented
to "- broadcast " by wireless telephony

from York House, through Marconi' House,
London, on the evening of October 7th, an
address to the Boy Scouts of Great Britain.
This address will be specially directed to
those scouts who for various reasons are
unable to be present in the afternoon of
that day at the Great Rally being held in
his honour at the Alexandra Palace, London.

The Prince will speak by wireless between
7.30 and 8 p.m., the Marconi House station
wave -length being 360 inntres, and the call
letters 2 L 0.

in order . that a maximum
number of scouts may listen in on
this occasion, special arrange-
merita are being made with the
wireless societies throughout
Great Britain whereby they
place .their services at the
disposal of local troops.

* * *

Floods at Towyn.
UNUSUAL flood scenes were

witnessed recently at
Towyn, Merionethshire,'

owing to the river embankment
being washed away. The
Marconi experimental station at Towyn
was flooded, the water mounting in the
engine -room to a depth of three feet.
OperatorS had to engage boats to perform
their duties.

Marconi Concession in Austria Ratified.
THE Reparations Commission having

ratified the Austrian Government's
concession to Marconi's Wireless

Telegraph Company, the final documents
relating to that concession have been signed
and are now in London.

By this concession the Marconi Company
is given the sole right to erect, and to work
for thirty- years, wireless stations for public
-traffic between Austria and all other
countries.

* *

A New " Stunt."
ASTRANGE use of wireless is reported

from Chicago, where at the Cook
County Fair a horse named Radio has

been trained to circle the track at top speed,
riderless and driverless, but accoutred with
a wireless receiving outfit in place of ordinary
harness.

The owner and trainer of the horse sits -in
the grand stand and sends all his commands
by wireless.

It books to me as if the jockeys will -soon be
jobless. - Fancy a Radio Derby !

Weather Forecasts.
SPEAKING before the Mathematical

and Physical Science Section of the
British _ Association- recently, Dr.

0. C. Simpson, director of the Meteorolor,deal
Office, said, in connection with the weather.
f orecasts.by wireless, that a scheme had been
prepared fOr distributing the " general
inference " by wireless telephone instead of
by the Morse code, and would be put into
operation as soon as there was an organised
scheme for broadcasting in this country.
Mr. M. A. Giblett, the assistant super-
intendent of the forecasting service at the
Meteorological Office, read a paper deserib-
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unlimited granting of permits for the use cp
private wireless transmission stations.

" The future of wireless telegraphy,'
Professor Branly states, " is almost realised,
and,all that remains is to extend its applica-
tion to mechanism operating at a distance,
such as steering ships, aircraft; etc. The
only regrettable feature of the deVelopment
Of the new form of transmission seems to me
to be that it has been thOught fit to author-
ise private users to instal transmission
posts. Terrible consequences that may
result from this in the way of spying, sabot-
age, and various 'kinds of attacks coming
from the frontiers or interior of a country,

may easily be imagined.
" It is no secret- that aircraft

can now be steered by wireless
without the aid of a pilot.
Su ppose such an aircraft be fitted
with wireless antenna. By this
means its exact position could be
constantly ascertained. Suppose,
further, that such an aircraft
were loaded with explosives. Its
burden could be exploded over
any depot of munitions, fortified
position, or other important
point that. was selected by its
operators."

Mr, I. P. Carter's set at Wroxham House, Wethycombe, Exmouth.

ing the present methods of gathering and
disseminating weather information...

*

Progress at Nauen.
IT is stated by " The Engineer " that good

progressis being made with the exten-
sion of the radio station at Nanen,

Germany, and it is expected that by the
beginning of next year it will be possible to
establish permanent communication with
the new Argentine station at Monte Grande,
near Buenos Aires. Four of the existing
masts at Nauen, which are over 390 ft. in
height, leave been removed and replaCed by a
series of seven towers 688 ft. in height,
which provide four additional antenme
circuits, each of which is served by a high -
frequency alternator. The new aerial will
be used for American, Asiatic,' African, and
European services, and for 'distant Stations
(such as the South American station) two
or more aerials may be used in combination
with each other. The transmitting
installation has been improved and enlarged,
and the system of earthing connections
has been extended.

Professor Branly's Fears.
PROFESSOR BRANLY, whom the

. French generally describe as the
inventor of wireless telegraphy,

recently issued a serious warning against the

*

*

This all tends to suggest that, if
too many individuals are allowed

to possess sending plants, anything in
the way of effective surveillance -will be im-
possible. This is.," added the scientist
gravely, " the price we have to pay for
progress."

A Correction.
In a recent issue we stated that Mr. A.

Greenslade obtained the third prize in the
Amateur Transatlantic Tests. This is not
so, the third prize winner being Mr. W. F. F.
Corsham (2 U V), of 104, Hadesden Gardens,
N.W.10.

* *

Various Items.
THE new radio station in Warsaw,

which is being erected by the Radio
Corporation of America, is nearing

completion, and it is anticipated that it will
-be in working order next month.

-

The Radio Corporation of America has
secured orders for the erection of five radi
stations, each of which will have a sending
radius of more than 2,000 miles. Three will
be in Central America-in Honduras, Nicar-
agua, and Panama respectively-and the
other two in the United States.

* *

Sir William - Vicars - has been appointed
chairman of the Australian Amalgamated
Wireless Company.
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NOTES AND NEWS.
(Continued from, pmeioies page.)

The Chase Motor Co.

T" Chase Motor CO., Ltd., of New-
castle -on -Tyne, ask me to point out
that they do not possess a broad-

easping licence, but only an experimental
one, and that all their transmissions are in
the nature of experiments.

Broadcasting.
CONSIDERABLE progress has been

made in the negotiations between the
Postmaster -General and the Broad-

casting Committee on the one. hand and
between the Wireless Manufacturers and the
Marconi Company on the other.

The Postmaster -General is looking after
the interests of the public, and I' under,:
stand he has.succeeded in getting certain
modifications' made in the articles of asso-
ciation of the new company as well as in
the agreement between the company and its
members. Only one or two small matters
are outstanding, and it is certain that early
agreement in regard to these will be secured.

The experimental transmitting and receiving set
owned by /dr. H. Carter -Bowles, 51, Gunter -

stone Road, West Kensington.

The Chairman.
T has been agreed that the chairman of

1 the company shall be a well-known
public man not connected with any of

the wireless companies. I hear that
Lord Gainford is likely to be the first
chairman. The choice is an excellent one,
and under his presidency the business of
the company should be well managed.

Six of the directors will be representa-
tives of the six chief companies, and -
there will probably be two more directors
elected by the other manufacturers in the
Broadcasting, Company, so that the interests
of the smaller manufacturers will be safe-
guarded.

It is probable that when the Broadcasting
Company has been formed the directors will
agree that, as a temporary measure, the
transmitting installation at Marconi House
will be utilised for broadcasting in London.
This will mean an -early commencement in
the London area. It is hoped that some
existing stations in the provinces will be
available as temporary broadcasting stations.
In any case, I feel certain there will be no
avoidable delay on the part of the new com-
pany in the erection of permanent broad-
casting stations.

It is understood that the maximum wave-
length to be allowed for broadcasting will be
700 metres.

Exhibition Items.
OWING to late delivery of copy it was

not possible to mention the exhibits
of MegSrs. Hambling,, Clapp & Co. in

our last issue.
- This firm have shown during the week at
the All British Exhibition a very compre-
hensive selection of wireless accessories.
An entirely novel item is their O.K. Scout
Set, which has a waterproof camas case for
the tuner and other useful features.

Half-hour telephony transmissions on
360 metres, daily at 11, 3, 6, and S o'clock,
have been a welcome feature this week. The
transmissions were arranged in connection
with the exhibition.

* * *

It is gratifying to learn that applica-
tions for membership to the Radio Associa-
tion " poured " in during the progress of
the exhibition.

And it is equally gratifying to learn that
POPULAR WIRELESS was in great demand,
and that record numbers were sold. Every-
one appeared to think the special number a
useful guide to the exhibition.

* *

Mr. John Scott -Taggart, our chief tech-
nical adviser, had a very appreciative
audience at his lecture.

* * *

As we go to press, I hear that the ex-
hibition has been a great success.

Station.

The exhibition was opened by -Sir Henry
Norman, Bart., M.P., and the following
well-known radio scientists have assisted :

Mr. W. G. CottereiPs home-made crystal set at.
27, Burlington Road, Small Heath.

Sir H. B. Jackson, Admiral of the
Meet ; A. A. Campbell Swinton, F.R.S.,
M.Inst.C.E., M.I.E.E., M.Inst.M.E. ; Frank
Hope -Jones, M.I.E.E.; Maurice Child ;
G. P. Mair, A.M.Inst.C.E., M.Inst-Mech.E..;
G. G. Blake, M.I.E.E., A.Inst.P. ; E.
Blake, A.M.I.E.E. ; Philip R. Coursey,
B.Sc., A.M.I.E.E., F.Inst P. ; W. R. H.
Tingey, late Royal Corps Signals, T.F. ;
R. Clinker; John Scott -Taggart, M.C.,

F.Inst.P. ; Lt. H. Walker,
A.M.I.E.E. ; H. R. Rivers -Moore,
A . M. T.E.E., B.Sc.

ARIEL.

What you can hear
offthe-week on your set.

Croydon
Marconi- House, London
Writtlo
Paris* ,.
Konigswusterhausen

every evening
TELEPHONY TRANSM

Call sign Wave -length
in metres.

G E D .. 900
2 L 0 .. 360
2 M T .. 400
F L .. 2,600
L P .. 2,500 and

4,100
The Haguet PCGG 1,083
Messrs. Burnham

(Blackheath) .. 2 F Q .. 440
NOTE. -The Bar Lightship, Liverpool,

sends telephony at 6 a.m., 8 a.m., 2 p.m.,
4 p.m., 6 p.m., 8 p.m. (0.M.T.). Wave-
length 440 metres. Calls " Liverpool."
When answering Liverpool calls " Bar
Light."

* The hours of the telegraphic and tele-
phonic communications transmitted from
the Eiffel Tower have been altered on the
reversion to " winter -time." The official
notification of their changes is as follows :

3.20 a.m. to 3.30 ; 9.20 to 9.30 ; 15.20 to
15.30 ; 20.20 to 20.30 ; meteorological report
for_ France by wireless telegraphy in code.
4.50 and 12.15, telephoned forecasts of
weather. 12.30 to 12.45, weather report over
Europe generally in code. -

10.23 to 10.30 11.33 to 11.49 ; 23.36 to
23.49, time -signals, preceded by the usual
code and message afterwards.

18.16. Weather forecast in plain language
by telephone, followed by a gramophone
concert, the latter always with the experi-
mental idea. All reports of the latter through-
out Europe and from ships in the Atlantic
are valuable. England being in the known
radius, English reports are welcomed, but

ISSIONS.
Remarks.

Throughout day to aeroplanes.
Not regular.
Tuesdays, 7 p.m. (G.M.T.).
(See foot -note.)
Daily, 7 and 10.30 a.m. (G.M.T.).

Sundays, 2.30 and 5.30 p.m., and 8 to
9 p.m. Thursdays, 8 to 9 p.m.

. About 9 o'clock any evening.
naturally are not sufficiently far -distant to be
of any great research value.

Mr. Le Queux reports that perhaps
amateurs have heard the concerts which
have been transmitted daily to the Cone.ours
Lepine at 17.00. They continue until
October 5th, but will probably be still con-
tinued for experimental purposes, with
orchestra and opera artists. If any of these
concerts are still given, they will be an-
nounced after the weather forecast at 18.16,
and any other warnings of experiments.

The wave -length of all is the usual 2,600
metres.

Mr. Le Queux adds that when at La-
fayette recently he was 'told that very
shortly some highly interesting experiments
will he made with trans -Atlantic tele-
phony, on much higher power than those
from Poldhu in 1921. Concertina solos am.
among others, to be made the subject of
experiment.

The times of the Thursday transmis-
sions are liable to sudden alteration.

Many amateurs may be heard of an -even-
ing on 440 metres, also as low down as -60
metres.
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SOME SCIENTIFIC ASPECTS OF WIRELESS.
By P. J. iiIISDON, F.R.S.A.

NOTE : This article is the substance of a lecture delivered by Mr. Risdon at the Radio Exhibition held at the Central Hall.

AN average wireless operator may be
perfectly efficient, and an average
amateur may derive immense enjoy-

ment from his receiver without necessarily
having studied deeply the scientific side of
wireless. To such, the real wonders of wire-
less are unknown. When for the first time an
operator-amateur or otherwise-picks up
wireless music or speech he may feel a thrill
of wonder, but that soon wears off, and is
replaced by a feeling of impatience at the
lethargy of the powers that be in the matter
of providing broadcast concerts and other
things for his edification.

In a general way he can tell you that
wireless music and messages are borne on
electro-magnetic waves that traverse the
ether with the speed of light, that are gener-
ated by electricity flowing in an aerial, and
that follow the curvature of the earth. But
it is comparatively few who go deeper into
the scientific aspect than that.

Production of Waves.
In the use of wireless we have to deal

with at least two distinct and entirely
different kinds of waves, namely, electro-
magnetic or ether waves, and air or sound
waves. Some day light waves or some other
kind of wave may enter into the question-
in fact, we need to consider light. waves to
some extent now because of their similarity
to electro-magnetic waves in certain respects.
For instance, their speed is the same, and
both can be reflected.

Sound, light, electro-magnetic, and all
other waves are produced by the expendi-
ture of force or energy. Sound and light are
both sensations experienced as the peculiar
result or effect of such energy, whilst
electro-magnetic waves make themselves
manifest in other ways, with which all of
you who are interested in wireless are
familiar.

Imagine a man who from birth possesses
no auditory and no optic nerves ; such a
man would be absolutely deaf and blind,
and sound and light would be meaningless
expressions to him, since there would be no
nerves to convey the vibrations of sound and
light waves to his brain.

If we strike a flint with a hammer, we
may produce at least three distinct kinds of
waves, namely, light, sound, and heat waves,
all of which are perceptible to our senses.
Probably we produce many other kinds of
vibrations, such as electro-magnetic waves,
as well.

The Medium.
We know that sound proceeds as air

waves because, if a disturbance be made
inside aclosed vessel, such as ringing a bell,
if the vessel be gradually exhausted of air,
although the cause of the disturbance may
continue, the sounds themselves will die
away. In other words, you cannot make a
noise in a vacuum. And we know that light
does not proceed as air waves, because light
from the stars reaches us through billions of
miles of space devoid of air. Moreover, air
tends to obstruct light.

Now, it has always been assumed that
in order for waves to exist at all there must

be a medium. Thus the medium for sea
waves is water, and the medium far sound
waves is air. What, then, is the medium for
light and other waves, in the vast spaces
between solar systems, and between suns and
I lanets ?

A Deep Sea Example.
Scientists " have hitherto assumed a

medium which, by its nature, would comply
with the conditions necessary for the passage
of such waves. This medium was rather un-
fortunately called the ether-unfortunately,
because ether, in another sense, indicates a
volatile spirit. much more like pre-war
whisky than the medium we arc thinking
of-whereas the modern view of the ether of
space is that it is extremely dense-a
million times denser than the hardest steel-
a condition necessary for the transmission
of light waves. At the same time, the ether
must obviously be transparent, and of a
fluid -like nature, in order that matter,
whether gaseous or in the form of suns and
worlds, may move through it freely.

Now, if we imagine any form of matter
immersed in such a medium, it is not
difficult to realise that its enormous pressure
would cause it to permeate such an object
through and through.

That is the view of the ether-that it
permeates all matter, which exists in it in a
form that is quite gossamer -like compared
to the ether itself.

This conception is rendered easier by
thinking of deep-sea life. At a depth cf a
mile, the water pressure is equal to about
one ton to the square inch, yet at even
greater depths, where the pressure increases
more and more, there exist fish and jelly-
like forms of life which we can only assume
are permeated by the water ; creatures
which, whilst capable of sustaining within
and without them such a great uniform
pressure, could be crushed quite easily under
foot.

Igncring the Ether.
I have recently received from Professor

Bridgman particulars of some extra-
ordinary tests he made with water, at
pressures of 150 tons to the square inch.
One astounding result was that a piece of
steel, immersed in the water at that pressure,
was found to change its character to such an
extent as to twist and bend about, and to
flow, as it were, with the movement of the
water-much as a bunch of some soft sub-
stance accommodates itself to the motion
of the water in an eddying stream, appar-
ently indicating that the density of water at
such high pressures is such that it can per-
meate the microscopic interstices of the
metal.

Of course, I do not suggest that either of
these instances constitutes a strictly scienti-
fic analogy, because water under compres-
sMn possesses molecular structure, whereas
the ether could not. Nevertheless; such
known facts assist to a comprehension of the
possible effects of ether upon matter.

I ought perhaps to mention here that
there are other scientists who hold that
the phenomena of light and electro-magnetic

waves need no such hypothesis as the ether
but are attributable to magnetic fields of
force or energy in space. They may be right,
but, pending further evidence, the concep-
tion of the ether fulfils our purpose.

Bearing in mind what has been said about
the supposed density of the ether, think of
an aerial wire as a gossamer thread (com-
paratively speaking) suspended in it, into
which an electric charge courses with the
speed of light. The aerial wire is not set in
motion, unless, of course, it happens to be
moved by the wind, which is beside the
point.

The Spectrum,
Without going into the question as to the

nature of an electric charge or current, it
is sufficient to say that it is believed to set
up a strain in the ether, as the result of some
effect produced by the flow of electricity,
and thus to cause a wave of energy to
spread out from the aerial in all directions.
The message is thus delivered by a series of
interruptions in the aerial current, corre-
sponding to the Morse code..

According to the school which asserts
that there is no ether, what happens is that
the magnetic field set up by the charged
aerial induces a corresponding current in
the receiving aerial, the interruptions, of
course, corresponding to those in the
current oscillating in. the transmitting aerial.

I should like to say a few words here on
the subject of the spectrum, because it has a
distinct bearing upon a subsequent portion
of this article.

White light-sunlight-consists of a
combination of all the eolours of the rain-
bow. If, to take a time-honoured example,
we hold a glass- prism, such as one cf the
triangular pendants from an old-fashioned
glass ornament, in the sun's rays, the rays
are refracted by it so that the different
colour rays emerge on the ether side at
different angles, and appear on a shaded
surface like a section of a small rainbow.

Different Wave -Lengths.
That is called the visible portion of the

spectrum. But above and below that
visible portion are many other rays, such as
electro-magnetic, ultra -violet, and X rays,
that do not directly produce the sensation
of light. There are also big intervals between
these known portions of the spectrum in
which presumably there are other rays as'
yet unknown, the discovery of which may
conceivably have an influence upon our
present methods of wireless.

It is obvious to everybody that from the
sun-that vast, seething mass of energy-we
derive everything that makes life possible on
earth-warmth, light. and other things, c f
some of which we are ignorant. These
benefits, we assume, are conferred upon us
by means of ether vibrations, and differ ac-
cording to the wave -length of such vibra-
tions. Thus, the different colours in the"
visible portion of the spectrum are the result
of different wave -lengths which affect the
eye and brain differently and so- cause the
sensation of various coloura.

(ContinsAed on next page)
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(Continucd from previous pass.)

Art just as the different colours merge
imperceptibly, the violet rays into the in-
visible ultra -violet, and the red rays into the
infrared or heat rays, so 'it is reasonable to
suppose that other rays, in order, merge im-
i;ereeptilily. Between heat waves and
electro-magnetic waves, and between ultra-
violet and X rays; there are great unex-
plored portions of the spectrum.

Solite day, no doubt, Means will be dis-
covered for detecting these intermediate -
rays and their effisets, and then, possibly,
instruments may be devised for converting
ether waves of one kind into ether waves
cf another. In wirelesS" transmission of
speech we already convert 'sound waves,
which travel at only 1,100 feet a Second, into
electro-inagnetie waves which travel- at
186,000 miles a second -893,000 times as
last-and reconvert them again thousands
of miles away, and can magnify the signals
they convey thousands of times.

The Magnetic " Screen." '

Of course, the difficulties may be enorm-
ous, when we consider that the mean wave-
length of light is T.d,iiiith of an inch and its

cquency something , like 500 billion,
.1A hereas the length of electro-magnetic
waves, as used for wireless at present,. varies

out a few feet to several miles. Neverthe-
less, although this is onlya, euggestion of my
wn, I do not doubt that such conversion

will be effected sonic day. And it must be
emembered that, although we speak of wire-

less as having "_come of age "' in point of
years, in reality it is still in its cradle.

If we could produce electro-magnetic
waves of short enough wave -length they
Nyould begin to be visible, and we should
then call them light wave, and if efficient
means could be devised,fer converting light
waves into electro-magnetic waves and vice
versa, it would appear that the problem of
wireless pictures by true. wave impression
would he practically Aolved.

Passing to another -phase. Why should
electro-magnetic waves, -generated at an
aerial follow the curvature of the earth ?

A theory --attributable, I believe, to Pro-
fessor Fleming-is that sonic thirty miles
above the earth there is a layer of the atmo-
sphere, laden with electrically charged mi-
croscopic dust projected front the sun, and
that this dust serves as a magnetic screen
or deflector, so that as the "%aves, generated
at an aerial, spread out, they are prevented
from passing farther upwards by this screen
and are niagneticallydeflected and compelled
to conform to the contour of the earth's
surface.. NeVertheless, supposing that such
a screen exists and exerts such an influence,
could we but produce electro-magnetic
waves of such short length as to approxim-
ate to those of light, and of' sufficient power,
we may assume that they would penetrate
this screen and be projected into space.

A Vexatious Problem.
This brings us to 4congtantly recurring

topic, namely, ,' the -'pOSsibility of com-
municating With another planet. Strange
signals are occasionally reeeaded that can-
not', be accounted for, and poor Signor

Marconi is subjected to the ordeal of an
interview.

"Are the signals from the Martians 1 "
Signor Marconi smiles as he steps aboard

his yacht, and the daily newspapersathere-
upon announce that he is off to the Mediter-
ranean to solve this vexatious problem.

Why to the Mediterranean, Heaven only
knows!

As most of us are aware, the world is
about 93,000,000 miles from the sun, Mars
being about 141,000,000, or, say, 48,000,000
miles from the earth at its nearest.

In the present state of our knowledge we
can only think of two methods of communi-
cating with the inhabitants of Mars-if there
be any inhabitants on that aggravating
planet. One is by means of light signals,
and the other by means of electro-magnetic
waves.

Let us consider the question of light
signals.

Just Suppose --
Mars (like other planets) already signals

to the earth the fact of its existence by
means of the sun's rays reflected from it.
The planet virtually constitutes a heliostat.
Now in order to give us every advantage,
let us imagine that the earth passing directly
between the sun and Mars could cause a
total eclipse to the Martians so that the
whole surface of Mars would be obscured
by the earth's shadow, and the sun would
be invisible to the Martians. (Of course,
this is a purely hypothetical supposition and
quite impossible.)
. The two planets would then be at their
nearest to each other -48,000,000 miles dis-
tant-and the surface of each, exposed to the
other, would be in darkness. It would then
be up to the inhabitants of each planet to
produce light or other signals capable of
penetrating first the atmsophere of one,
then 48,000,000 miles of intervening space,
and then the atmosphere of the other.

Why Marconi Smiles.
But when we consider that our own at-

mospheric blanket lessens the power of the
sun's rays so that those that reach the
earth's surface have lost about half their
power, and that a little extra moisture in
the form of clouds almost turns day into
night, what is going to happen to the
mightiest light that man could possibly
produce in its passage through two atmo-
spheres and 48,000,000 miles of space ?

In the next place, the strong presumption
is that to produce electro-magnetic waves
of sufficient strength would require as much,
if not more, energy than would be required
to create sufficiently powerful light signals.

Finally, supposing that by some colossal
expenditure of energy it were possible, under
such imaginary ideal conditions, to produce
light or electro-magnetic or any other waves
which would perform such wonders, what
about the vast torrent of rays of all wave-
lengths that pours continually from the
sun-waves of such power as to extend
many millions of miles beyond the radius of
Mars' orbit and beyond the confines of our
solar system ? One can only suppose that
by them our ,feeble manufactured wares
-would be swamped before they could even
properly begin their journey.

No wonder Signor Marconi smiles !
He knows what his interviewers do not

know-that they flatter even his genius.
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I BOOK REVIEWS
Wireless Valves Simply Explained. By

John Scott -Taggart, F.Inst.P. (London :
Radio Press, Ltd. Pp. V. 134. 56 illustra-
tions. Price 2s. 6d. net and 3s. net cloth.)

The last few years have produced a vast
amount of wireless literature, a large portion
of which has been devoted to the considera-
tion of the thermionic valve. Volumes which
have dealt with the subject at length have
been chiefly of a mathematical nature and,
therefore, they are perhaps somewhat
advanced for the average experimenter.
Mr. Scott -Taggart, our Chief Technical'
Adviser, in presenting this new book, has
fully realised the needs of the amateur, and
has explained the working of valves and
valve circuits in a manner which can be
understood by the veriest beginner.

The book is well illustrated and logically
arranged. The opening chapters deal with
the rectifying action of the two electrode
valve, and then pass on to the rectify-
ing action of the three -electrode valve.
Chapter 3 introduces amplification, which
is further considered in the following
chapter. The explanation of self -oscillation
developed from the theory of reaction
amplification is extremely clear, two
chapters being devoted to the subject,
preparing the way for the seventh chapter.
which deals very fully with the more usual
methods of continuous wave reception.
The concluding chapter is devoted to valve
circuits suitable for broadcast reception,
and the broadcast enthusiast will no doubt
find this very useful.

It is an excellent book for all, and can be
unreservedly recommended.

Working Diagrams of Valve Amplifying
Receiver Circuits. By H. W. Sullivan.
(Winchester House, Old Broad Street, E.C.2.
4th Edition. Price ls.)

This book of diagrams should make a
very big appeal to amateur experimenters.
We have seldom seen a more useful book
for the modest sum of one shilling.

All the circuits shown, original and new,
can be so modified that there is no reaction
coupling direct to the aerial. In all, an
excellent shillingsworth.

Tracked by Wireless By William Le
Queux. (Stanley Paul & Co. 7s. 6d. and 2s.)

The wireless enthusiast is unfortunately
placed with regard to fiction about his
favourite hobby. There are so very few
authors who have had the experience of
-wireless that is necessary to enable them
to write a really convincing yarn that is,
above all things, technically correct.

Therefore, the news that Mr. William Le
Queux (whose articles for this paper have
been so popular) has published a novel,
entitled " Tracked by Wireless;" will be
received with acclamation.

Geoffrey Falconer, the hero in- " Tracked
by Wireless," is a young engineer and
inventor stationed at the wireless station
at Chelmsford. His clever inventive
abilities draw him into numerous adven-
tures, all the more exciting because they
are distinctly possible, and not mere
chaotic episodes of an impossible kind.

Mr. Le Queux has written an excellent
yarn, and has proved to the hilt his right
to the title, " Master of Mystery." The
hook is published by Stanley Paul & Co.
A 7e. 6d., and a cheap edition at 2s.
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HOW TO MAKE BASKET COILS.
By PAUL D. TYERS.

(Assistant Editor to Radio Press Publ:cations.)
LMOST everyone who writes about

2-/ wireless has at some time or other
given instructions for making basket

coils. Strangely enough, no two people
ever make their coils exactly like any others,
and, therefore, if the following description
contains some novel ideas it will .not have
been written in vain. Of course, all basket
coils arc more or less similar when they
are finished, but the difference lies in the
type of former on which they are wound.

The former described on this page is
made without the use of very many tools,
and the cost involved is not more than a
few pence. Another feature of this parti-
cular former is that it can be used with any
number of spokes,' which is a very desirable
feature, as will be explained later. For the
benefit of those who are not familiar with
basket, or pancake coils, as they are some-
times called, a short explanation will no
doubt be of use.

Materials Required.
The name "basket " is derived from the

fact that the coil not only resembles a
basket, but is constructed on somewhat
similar' lines. The bottom of a round
basket consists of a number of radiating
spokes around which the cane is wound. To
make a basket coil, therefore, it is necessary
to arrange some form of hub into which a
number of spokes can be placed to serve as a
former for the wire.

Basket coils are very useful for a variety of
purposes; in fact, whenever an inductance is
required in  any particular circuit, it is
nearly always possible to use a pancake
coil. A basket coil has the additional
features of being both efficient and easily
and cheaply constructed, since it is quite
self-supporting. As soon as the coil is
wound the former is removed and is then
ready for making another coil.

Speaking broadly, the only thing re-
quired to make the coil is the wire, and if
the method indicated below is adopted
practically all tools are unnecessary.

The particular former to be described
consists of a number of metal rods clamped
between two wooden discs fitted with thick
felt washers.
Some in. three-
ply wood is pro-
cured from which
two discs, lI ins.
diameter, are cut
with the aid of a
fret - saw. The
discs are placed
together, and a
hole about 4 in.
diameter is drilled
through the cen-
tre of both. A
metal threaded
screw about 2 ins.
long, together
with a nut to fit,
should be pro-
cured of such a
size as to fit
easily in the hole. ID
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FIG. 2.

However, it is more convenient to use a
piece of threaded brass rod, and purchase
two wing nuts to fit it., as shown in Fig. 1.
The hub is now complete with the exception
of two felt, or thick flannel washers, which
are cut to the diameter of the discs, a hole,
of course, being made through each.

-------- _S.0--------

FIG. I

The next consideration is the number of
spokes, which is determined by the size of
wire with which the coil is to be wound. If
thick wire is to be used on a small -sized
coil nine spokes are sufficient, but this
should be increased to eleven or thirteen
for larger sizes employing finer wires. The
chief point to remember is that the number
of spokes must be odd, as otherwise the coil
will not take up a basket formation; in fact,
it will be impossible to wind it unless this
rule is observed.

Winding.
A useful size of coil for generla purposes

is wound on eleven spokes to a diameter of
44 ins. with a centre. hole of 14 ins. Having
decided upon the number of spokes to be
used, some means must be devised whereby
they can be fixed equidistantly around the
periphery of the hub.

This can be accomplished very simply
by drawing a circle on a piece of white paper
and marking it into eleven equal parts by
means of a protractor. One of the discs is
placed over the centre of the circle, and
where the radiating lines cut through the
circumference a small pencil mark is made
on the edge. The pencil marks are after-
wards made permanent by copying over with
Indian ink or paint. The spokes consist
of eleven pieces of rod, about 2/- to 3 ins.
long, and not more than 4 in. thick. They
can be of any metal, but wire nails with
the heads removed perhaps answer the
purposes as well as anything.

The two discs with the washers between
them are mounted on the screw or threaded
rod, and the nuts screwed up very loosely.
If possible, it is convenient to clamp the
arrangement by one of the nuts in a vice,
as the process of assembling the spokes is
then somewhat simplified. About six of
the spokes are placed more or less equi-
distantly round the edge of the disc between
the two felt washers, and then the nut is
screwed up a little more tightly.

It is now possible to add some more of
the spokes by repeating the process, until
all are finally between the discs. It only
remains to fix the positions of the spokes
with the aid of the marks on the edge of one
of .the discs, and screw up the nut tightly.

The object of the felt washers, of course, is
to enable the rods to be held firmly between
the two pieces of wood. The accompanying
diagram should make the details of the
winder quite clear.

In winding the coil it is convenient. to
devise sonic means of holding the former.
It is a good plan to solder a strip of thick
brass on to one of the wing nuts; to serve al
a handle, or alternatively to clamp one of the
nuts in a small hand vice, such as is used by
watchmakers. Failing both these methcds,
it only remains to hold the apparatus in the
easiest manner possible. The winding
operation is commenced by making about
two turns of wire round one of the spokes,
leaving at least 6 ins. of free end for eon"-
necting purposes.

Fixing.
We will call this spoke No, 1,.and assume

that looking at the edge of the former, at
the ends of some of the spokes, the
wire is on the left of the spoke. The wire
is then 'taken round the right of No. 2, the
left of No. 3, the right of No. 4, and so on,
until spoke No. 1 is again reached. It will
be found that this time the wire is ton the
opposite side, and therefore continuing the
winding produces the spider web or basket
appearance. When the desired width of
winding is reached, two or three turns art
made round one of the sopkes, and the wire
cut off from the reel, leaving as before about
6 ins. for connecting purposes. All the
winding details are shown in Fig. 2.

The simplest way of permanently fixing
the coil is to set it in paraffin wax, obtained
by melting down a number of candles in a
shallow tin. The wound former is placed in
the melted wax and then taken out, the
superfluous wax being shaken off and
allowed to set quite hard. Only sufficient
wax to make the cbil rigid 'should be lsft
between the winding_ as an excess tends
to increase the self -capacity of the coil,
which, of course, is not desirable. Beeswax
is frequently used instead of paraffin wax,
and perhaps makes a firmer coil. -

When the wax .is thoroughly set, the
fcirmer is unscrewed and the spokes care-
fully. pulled out. To prevent the free ends
Of wire from unwinding, it is usual to tie "

them off with a length of cotton. It is not
advisable, however,. to bring the two ends
close together, as this slightly increases the
capacity of the coil, at the same time
bringing. together the parts of the coil
where the potential difference is greatest.

HAVE YOU IDEAS?
The Editor will be pleased to receive

articles dealing with the construction
of wireless apparatus from amateurs
and experimenters. Articles should
not exceed 1,250 words in length.
Diagrams may be roughly drawn, but
should be quite clear as to details.
Articles accepted for publication will
be paid for at oar usual rates.
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NEW SERIES FOR BEGINNERS.

THE term " capacity" needs no
defliaition. Used in its most general
sense, it is a measure of how much of

anything some container can hold, and
that will do very well for our purpose
when referring to capacity in an electrical
sense. An electrical condenser is an arrange-
ment for the storage of electricity, though
it must not be confused with an accumulator
or storage battery. A condenser acts as a
receptacle for electricity, whereas an
accumulator is actually a generator of
electricity.

A condenser consists essentially of two
conductors separated by a non-conductor.
The two conductors are generally known
as the " plates" of the condenser, and

the non-conductor as the " dielectric."
Such simple components being required,
it follows that very numerous types of
condensers can be made. The dielectric
may be of mica, ebonite, glass, oil, or air,
each of these materials having an arbitrary
numerical value as a dielectric. This
value is called the " dielectric constant "
of the material, and the scale of values
is arrived at by assuming the constant
to be 1 in the case of air.

Sometimes the plates are metallic sheets,
and sometimes they take the form of
metal deposited electrically upon glass,
like the plating on a fork.

Kinetic Energy.
Most of the condensers used in ordinary

wireless receiving sets are variable. As
you turn the knob, you increase or decrease
the condenser's capacity, but only between
the minimum and maximum capacities
of that particular instrument.

If an electro-motive force is applied to a
condenser-say, by connecting a battery
across its ,plates-the condenser will be
charged with electricity, the amount of
electricity constituting the charge depending
upon its capacitY. If this charged condenser
has its plates connected in a circuit, a
current will flow in that circuit. Let us
examine a few of the details.

When a condenser is charged, energy
is put into it. This is potential energy in
electro-static forms and  it exists in the
dielectric in the form of a strain. When
the plates, of the ccindenser are joined by
a wire, the electric charge moves ; in other
words, the potential- energy stored in the
dielectric changes into kinetic energy,

By E. BLAKE, A.M.I.E.E.

PART 12.
which is manifested by the eurrent in the
wire, the electro-magnetic field round the
wire, and the wastage of energy in the
form of heat and radiation.

But there are two ways in which a
condenser may be discharged. Firstly,
if the resistance of the circuit connecting
its plates is equal to or greater than the
square root of the value obtained by
dividing four times its inductance by its
capacity, the current which flows will
be a direct current. Otherwise, the current
will be oscillatory.

Controlling Frequenefr.

All that seems confusing, perhaps,
especially as sensible people know one
cannot divide an inductance by a capacity,
any more than one can divide twelve
oranges by six apples, let alone find the
square root of the result. But what cannot
be done by horse sense can be done by
algebra. However, leaving formulae aside,
_we may say that if the circuit is of a certain
nature, the discharge of the condenser
through it will be oscillatory, and the
current Will be of high frequency. The
frequency will depend, as you know,
upon the amount of inductance and capacity
in the circuit.

if, therefore, we have a variable in-
ductance coil connected across the plates
of a condenser (also variable, if you please),
we have a closed oscillatory circuit-which,
by the way, will radiate ether waves, but
not so well as an open circuit., Fig. 1 shows
a closed oscillatory circuit.

If the condenser is designed so that its
capacity is variable-by a turn of a switch,
for instance-and if the inductance also is
variable, then we have the means of
controlling the frequency of the oscillations
which  take place when the condenser is
discharged ; and thus we can, if it is a
transmitting circuit, regulate the length
of the waves radiated.

Coming now to the use of the condenser
in reception, it must be pointed out that
if this instrument is connected is. series
with the aerial circuit, the wave -length of
the latter is decreased ;  if in parallel, the
wave -length is increased. Figs. 2 (A) and

03) show the condenser in series and in
parallel.

Just as in the case of inductance, the
variable condenser offers a convenient
means of varying the wave -length of the
aerial. In practice, the variable inductance

is used as a rough tuning device, and the
variable condenser as a fine adjustment.

The Farad:
There is an economic limit to the capacity

of a condenser inserted in the aerial
circuit for the purpose of reducing the wave-
length, but in practice the fundamental
wave -length of the aerial may be reduced
by fifty per cent. by that means.

It will now be understood how, by means
of variable condensers and inductance
coils, a circuit may be tuned in a simple
and expeditious way to the frequency of
the incoming signals. The two essentials
of an oscillatory circuit, both of which
are possessed by the aerial alone, are
associated with the aerial in, as it were,
a concentrated form. 

A fairly simple formula connects the wave-
length of a circuit with its inductance
and capacity, which will be one of the first
things you will learn when you begin to
study wireless in earnest. Put into

multiplythe formula means that if we
the inductance by the capacity and extract
the square root of the product, the answer
is the wave -length.

The unit of capacity is the farad, called
after Michael Faraday. This, like the
unit of inductance, the henry, is very
large, and a sub -unit, the micro -farad
(one -millionth of a farad), is employed in
practice.

lIr. Gilbert Brown's fine home-made valve receiver at 27, Whitworth Rd.. Ilkeston, Derby
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A CRITIQUE OF AMATEUR WORK
By WARING S. SHOLL, A.M.I.E.E.

HAVING had the opportunity of ex-
amining a number of pieces of
amateur work in the capacity of a

judge at the, recent Radio Exhibition at
Westminster, the writer has thought it may
be helpful to workers in general if he gives
a short account of the exhibits submitted
under the competition section arranged for
the encouragement of amateur workers in
wireless.

The first prize in the senior section went
deservedly to the builder of a fine three -
valve set, comprising one -stage high -fre-
quency amplification, rectifying valve, and
one -stage low -frequency amplification.

While the greater part of the set was
admittedly composed of purchased com-
ponents, the lay -out of the circuits was well
carried out, and the work showed an appre-
ciation of the proper principles involved.
The general construction displayed a pains-
taking adherence to detail, which is a point
upon which many amateur workers are
prone to fail by reason of their desire to
" get the lob done " in too much of a hurry,
and to seek results on the insecure foun-
dation of hasty work.

Careful Work.
The receiving set under review -was en-

closed in a neat case, which served the dual
purpose of affording protection and pro-
viding portability, the advantage of which
was apparent when, after a long railway
journey, the set acquitted itself satisfactorily
on the reception of both telephony and
telegraphy.

The completeness of the set was mani-
fested by the enclosure of a plan 'of the
circuit and the Postmaster's licence
attached to the false back of the case which
Loused the H.T. battery. The worker who
is desirous of securing public recognition in
the shape of awards will do well to bear in
mind that it was thorough-
neFs which gained the
coveted first place.

" Make haste slowly " is
the idea which should be
first and foremost, and next
to this the elimination of
scattered units connected
up with a profusion of un-
tidy wires and contacts of
doubtful efficiency.

Second prize went to a
two -valve low -frequency
amplifying set, in 'which
either One or two stages
were available at option.
This was more or less of an
assembled set, but here
again the general excellence
of the work was so apparent
'as to justify the award, the
apparatus approaching the
standard of professional
work.

The next exhibit ran the
second place very. close in -
Coed, the set being a good
example of a combined
crystal and one -valve re-
ceiving set, very nicely ar-
ranged in a polished maim-
giny erase; the_workinan-

ship of the radial switches for tuning was
of a high order, and displayed not only a
skilled worker, but a real appreciation of
the requirements involved. The third
prize, awarded after a very careful com-
parison with the other exhibits, was well
deserved.

Among the " special " entries was a
loud speaker of novel design, in which a
large shell was used in place of the cus-
tomary metal or fibre horn ; on trial with
a two -stage low -frequency set the result
was distinctly good, the tone pure, and
loud enough for the average room.

Junior Section.
In the junior section-for workers up to

16 years of age-the first place was secured
by a well -made crystal receiving set, with
radial switch inductance and variable con:
denser.

On test the set gave excellent reception
of signals and telephony ; and the ebonite
instrument board was quite creditably
engraved by the young worker, whose
keenness had led him to provide a plug
for the insertion of a loading coil for the
reception of the Eiffel Tower time signals.

A special award was made to two other
junior entries, sent in by workers of 13
years and 7 years of age.

The first of these exhibitors submitted a
crystal set with carborundum detector,
potentiometer, single slide tuning induct-
ance, and variable condenser mounted in a
lock -up case. As an example of actual
constructive ability from the raw material,
the set. called for favourable comment, as
the young worker had evidently taxed his
skill to no small extent in making everything
bar the headphones and the terminals.

It would have been more advisable,
however, if the exhibitor had attempted
a rather less ambitious type- of apparatus,

as the potentiometer was obviously of too
low a resistance, and the use of a fine wire
" cat whisker " not suitable for contact
with a carborundum crystal. Also the use
of paint containing a lead base is not
advisable for mounting terminals, etc.,
upon, owing to the poor insulation afforded.

The youngest . aspirant for wireless
honours must indeed have worked hard to
produce the modest little set entered in
his name.

The "Also Rans."
The inductance comprised a novelty in

the shape of a radial contact slider, the
terminals were properly marked, and a
diagram of the circuit 'included. The
type of detector, while very simple to
construct, was not of a good type theo-
retically, owing to the inclusion of capacity
at an undesirable point in the circuit.

In general this entry showed a most
praiseworthy effort on the part of so young
a worker, and it is hoped he will continue
to gain in . experience and -proficiency in
proportion to his years.

As to the " also rans," the exhibits were
either too hastily constructed, or the
makers were not sufficiently aware of the
necessity of good workmanship. and efficient
contact mechanically and. electrically.

The exhibitor should bear in mind that
the critical eye of the judges -will not. look
kindly upon twisted or badly soldered
joints, defective insulation, control' knobs
that drop off at the slightest attempt at
adjustment, and switches that " show
daylight " between the arms and the control
studs.

And also let the worker lay to heart
that oscillatory currents are a harder
judge still; it is these .subtle elements that
will be the final arbiters, not for a day, but
for all time.

The private experimental station of Mr. Leslie McMichael, the Hon. Sec. of the Wireless Society of London.
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THE TWENTY -KILOWATT TUBE.

THE three -electrode vacuum tube, which
first appeared as the De Forest
auclion, is now -universally used not

only for the receiving of radio messages;
but is coming into more widespread use in
connection with the transmission of such
messages. The original De Forest audion
.did not have a particularly high vacuum
and, because of the ionisation of the residual
gas, could not be operated at more than 30
or 40 volts, or at more than a few milliam-
peres of current.

First Knowledge.
Several years ago, in connection with a

study of the Edison effect in incandescent
lamps, I noted that, in lamps with a very
good vacuum, the Edison effect was nearly
absent. In other words, although there
was a difference of 11 volts between the two
ends of the filament, very little electron
current flowed across the vacuum space
between. In the presence of a little gas,
however, such big currents were obtained
that the currents might lead to the formation
of an arc, with resulting -destruction of the
lamp.

At that time it was not at all understood
why these currents should become smaller as
the vacuum was improved, and a great many
scientists believed that if a perfect vacuum
could be made no current at all would flow
across it. Although the Edison effect in
well -made lamps thus caused no difficulty in
their manufacture, for it practically did not
exist, yet it was a point of very great scien-
tific interest to learn why their currents
were so small in a good vacuum.

Basis of the Tube.
It was in connection with these studies

that we discovered a " space charge effect."
We then understood that in a high vacuum
the electrons got in each other's way so
that the electrons that had already left the
filament repelled, because of their negative
charge, the electrons which followed and
tended to drive them back into the hot
filament which emitted them. In the
presence of gas this effect did mitt exist,
because the gas formed both positive and
negative ions, and the accumulation of th 
slowly moving ions in the space neutralised
the effect of the negative electrons.

As the result of these studies it gradually
became clear how it would be possible to
construct vacuum tubes which would
operate at high voltages and at high
currents. One of the early applications ,Of
this new knowledge was made by Dr. W. D.
Coolidge, who utilised this in the develop;
ment ;of the Coolidge X-ray tube, an X-ray
tube which has gradually displaced prac-
tically all of the older, so-called gas tubes.

Another application was found 'in the
kenotron and pliotron. The kenotron is
a vacuum tube rectifier, having two elec-
trodes like the Fleming valve, but capable
of operating up to voltages of several
thousand volts and with currents com-
parable with an ampere or more. Tubes of
this kind have found application for smoke
precipitation, for various electrical testing
devices, and in connection with the regula-

By DR. IRVING LANGMUIR.

tion of the electric generators used for the
radio transmitting outfits on aeroplanes
during the war. The development of the
kenotron into .a thoroughly practical device
for these purposes is largely the result of
the work of Dr. Saul Dushman.

The pliotron bears about the same rela-
tion to the De Forest audion that -the keno-
tron does to the Fleming valve. It is .a
device which contains three electrodes;
namely, a filament, 'geld, and plate, like 'the
audion, but it is capable of 'being operated
at high voltages and currents, so that con-
siderable amounts of power may be con-
trolled. Tubes of this sort are now finding
widespread 'application for transmitting
-radio messages, particularly for radio tele-
phony. The ordinary radio telephone mit-
fit used for -broadcasting generates from
I to 5 kw. of high -frequency power, which
is used to feed the antenna.

The 'design and 'construction of tubes of
this type has been carried out principally
by W. C. White.

Its Construdtien.
It has long been realised that, following

out the principles made use of in the smaller
tubes, it would ultimately be possible to
construct tubes of large power. There
have been many difficulties to overcome,
however. After years of work in the Re-
search Laboratory by W. C. White and
H. J. Nolte, they have succeeded in designing
and perfecting pliotrons which are capable
of generating about 20 kw. of high -frequency
current. In principle, these tubes resemble
the smaller tubes which are now usually
called radiotrons, in that they also have
three electrodes. These large tubes are
used in circuits much like those used by
amateurs when they cause the tube to
generate oscillations. In the construction,
however, there are many differences.

The .201w. tube has a very large, rugged

filament many times the diameter and
length of the ordinary radiotron. The
grid is in cylindrical form and surrounds
the filament, and the ,plate is a metallic
cylinder about 14 ins. diameter and 8 ins.
long, which is sealed directly to a glass
tube, through which pass the leads carrying
current to the filament and grid.

The Future.

Thus the plate, instead of being inside
the tube, as in ordinary radiotrons, forms
a part of the outside wall of the tube. In
order to dissipate the relatively large amount
of energy liberated at the plate, the plate is
water-cooled, which is rendered particularly
easy by the fact that part of its surface
forms a part of 'the wall of the tube.

These 20 -kw. tubes are ordinaHly operated
with about 20,000 volts d.c., which is
obtained from ordinary 60 -cycle alternating
current by rectification, using two or more
kenotrons, together With large condensers
for smoothing out the rectified alternating
current.

A bank of ten tubes of this kind operated
in parallel is capable ,of generating 200 kw.
of power, which is about all that is required
for most trans -oceanic radio communica-
tion. It is probable that outfits of this kind
will displace the larger and more expensive
alternators, the most successful type of
which has been the Alexanderson alternator.

The 20 -kw. tube merely marks one stage
in the development of still larger tubes. It
will undoubtedly be;possible, when the need
arises and when the necessary development
work has been completed, to construct
tubes of Many hundreds, or even thousands,
of kilowatts. Such devices will probably be
used not merely for radio purposes, but may
ultimately play an important part in such
problems as the electrification of railroads
and the transmission of power to long
distances by means of direct current.

Mr: 1. P. 11; Baldrey and a friend recently went vamping and sonIncted some interesting experiments
with a portable set. Details of these experiments will 'be ,given in another issue. Kr .Baldrey is sees

here tuning in the Hag concert.



Popular Wireless Weekly, October 70, 1922.

Build your own set
Mullard Accessories

Tre vcire:ess con:ponents wit'l a world -side
reputation of man/ years sanding.
They will ensure your getting a set which
loo's well, works well and " speaks welt.

For receiving vocal and instru-
mental items you must have the

MULLARD "ORA" Valves
to get the best results.

Oscillates-Rectifies -Amplifies
Specially recommended where good

amplification is required.

15/. each
IMPORTANT NOTICE
The great demand for Mullard ORA Valves and
other accessories has compelled us to open much
larger works. A greatly Increased output is now

available.

The MULLARD "R" Valve is now
reduced in price from 22/6 to 17/6

Mullard RadioValve Co.Lfd.
45, Nightingale Lane, Balham,
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AMPLIFYING MADE EASY
To the man

BUILDING
Do not use intervalve trans-
formers.
The Elwell Amplifying Unit
replaces them all on good
sets. It saves time, money,
and trouble.

who is :-
BUYING

Sec that the amplifying stages
on valve sets are carried out
by Elwell Amplifying Units.
They enable the manufacturer
to give you a better job at a
lower cost.

THE ELWELL AMPLIFYING UNIT
when provided with a valve and connected as marked, is all

that is necessary to give a further stage of amplification to an
existing set. No soldering. Easily mounted. Highest possible
efficiency.

The self-contained permanent connections are embedded in
compound, and, as shown in the diagram, are brought out to
terminals. The perfect insulation of the grid connection cures
"noise."

Exclusive design covered by patents. British made
and guaranteed throughout.

PRICE: 39/6 only, for
unit ,
complless

valvete

amplefying

Deliveries from Stock. Call and see it.

C. F. ELWELL, LTD., CRAVEN HOUSE,
LONDON, W.C.2.

Telephone

KINGSWAY,

THE ZODEL
COIL WINDER

111

FOR DUO -LATERAL FORM COILS.
WHY PAY HIGH PRICES FOR COILS WHEN YOU
CAN PRODUCE THE BEST DUO -LATERAL FORMA-
TION TYPE FOR THE MERE COST OF THE WIRE ?

The Zodel Machine is designed on scientific
lines. Built by engineers. So simple that a
child can use it. Winds Duo -Lateral Coils in
a couple of minutes on any former, from 13,-;"
to i" wide. The Coils produced have been
proved to have the lowest distributed capacity.

CASH
PRICE £2 0  0 POST

PAID.

Obtainable from all Wireless Stores or direct from :

WALLACE HEATON LTD.,
RADIO EXPERTS,

84, High Street, Sheffield.

Transmits in a fascinating manner suitable signals. quickly train-= ing the ear to instinctively read the code as beard in the 'phones.
You MUST Learn PM c. rise.

WHY WAIT FOR YOUR WIRELESS SET?
PRICE POST

COMPLETE " FREE.

Regent 421,
(E.p.s.) 30.

....SELF CONTAINED OR UNIT SYSTEMS=..-
Marconiphones,

Marconi Scientific Units,
Waveora Units, Etc.

3 -VALVE DRAWING ROOM BROADCASTING
OUTFIT, complete, and including Brown Loud

Speaker, 20 gns.
CABINETS from £30 to £300.
Special quotations for Technical Colleges,
Schools and Educational Institutions.

The Radio Waveora Co. (Dept. P.) ,

168, Regent Street, London,
Ta,phones Gerrard 3039; Western 817.
Telegrams: Wyettwood, 'Phone, London.

'1JJ1111111111111.: 111111111W1111!11111111111011IIIII11111111111111111111111111111111111E.

EUREKA ! !
DRUDGERY :BANISHED

THE

6 6 TURNEY
AuIemaCcfic MCDTfae BUZZOT

(PATENT APPLIED FOR)

W. PRESTON TURNBULL, 26, Cowper St., LEEDS.
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N my previous article I stated that a
small ignition coil-as fitted to motor-
cars-could be used in connection with

the- construction of a modified form of
Hertz oscillator for transmitting purposes.

I  used such a 'transmitter to control
mechanism-including that connected with
my well-known wireless -controlled airship-
which was exhibited during my lectures and
demonstrations at the recent International
Radio Exhibition and Wireless Convention,
Central Hall, Westminster, London.

The fact that ignition coils are generally
fitted With three instead of the usual four
terminals-found on other types of small

spark coils-appeared to puzzle many
amateurs who attended my lectures, until-
with the aid of a blackboard and explan-
atory diagrams of circuits-I fully ex-
plained the construction of such coils.

For the benefit of those amateurs who
were unable to attend my lectures, and in
response to many requests, I have decided
in this article to so describe the construction
of such a transmitter that any amateur
should be able to construct it.

The transmitter when completed will be
found quite suitable for controlling the wire-
less -controlled electric train receiving ap-
paratus, which will be described in subse-
quent articles. Fig. 1 shows a diagram of
circuits and apparatus suitable for the
transmitter in question..

It consists of an ignition coil A-the
trembler fitted to the coil is not shown-ac-
cumulator (4 volts) B, spark gap C, antenna
rods D D, Morse key E with contacts J J.
switch F, terminals G, H, and I.

It will be observed that the primary
winding of the ignition coil is connected to
terminals G and H, whilst the secondary
winding is connected to terminals H and I.

CONTROLLING MODELS BY WIRELESS.
Br MAJOR RAYMOND PHILLIPS, I.O.M., late Member of the Inter -Allied Commission of Control.

PART 3 (New Series).

In operation it will be apparent that on
depressing the Morse key E (closing con-
tacts J J) and closing switch F, electric
current will flow from the accumulator B
through the primary winding and trembler
-the latter,not shown-of ignition coil A,
causing a " high potential ' discharge to
jump across the spark gap C from the
secondary winding connected with. ter-
minals H, I and antenna rods D D, thus
causing etheric or wireless waves to be
radiated from the latter.

The construction of such a simple form
of transmitter presents no difficulties, as the
principal component parts can be pur-
chased ready made.

For instance, a good second-hand igni-
tion coil should not cost mere than 14N. or
12s., and sometimes-as stated in my
previous articles-such coils can be picked
up for as small a sum as 5s. Such an oppor-
tunity- occasionally arises when a dealer is
anxious to dispose of surplus stock.

For the spark gap three brass balls will
be required, two of which may be either

in. or t in. in diameter. The other may
be 1 in. in diameter.

For efficient working of the transmitter
these balls should be kept clean and polished,
more especially at the point where the spark
discharge takes place.

The spark gap can be mounted upon a
baseboard as shown in Fig. 2.

The baseboard can be made of 1 -in. white
pine, with two lathes 3 in. wide by in.
thick secured at either end. The latter
will prevent the baseboard warping, and,
at the same time. admit of nuts and washers
being used under the board to secure the
various components mounted thereon.

The baseboard should either be shellac
varnished or french polished. An ordi-
nary 5 -ampere tumbler switch-as used for
electric -light installations-will suffice for
opening or closing the primary circuit of
the ignition coil, which together with a
Morse key can be mounted in any con-
venient position on the baseboard.

Two lengths-each 18 in. long-of high-
tension flexible wire will be required for
connecting the secondary terminals of the
ignition coil to the antenna rods, as shown
in Fig. 1. -

The outside diameter of the rubber insu-
lation of such wire should not be less than
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FIG. 2.

'

in. Its cost per yard is approximately
Is. 4d.

For connecting up the primary circuit
of the transmitter, flexible 'cord-such as
that adopted for electric -light installations-
may be used.

The conductors of the flexible cord
should be composed of 70, or, better
still, 130 strands of No. 40 gauge high con-
ductivity copper wire. The two small balls
forming part of the spark gap should be
so adjusted that there is a clearance of not
more than in. between the large centre
ball and each of the smaller ones. .

Referring to Fig. 2, it will be observed
that the antenna rods are supported by
`terminals attached to rods, the ends of the
latter being preferably screw -threaded to
engage in the corresponding female screw -
threads in the small grass

The terminals in question can be easily
" made up " by simply soldering together
two large standard terminals, but those
amateurs who possess a lathe will easily be
able to make the appliances as shown.

Large standard terminals can also be
used for connecting to the ends of the
brass rods which are inserted in the ebonite
or vulcanised fibre tubes, the latter being

in. outside' diameter as shown.
Better insulation of the supports for the

spark gap could, of course, be obtained by
using solid ebonite or vulcanised fibre rods,
instead of tubes as described. The forme'
method would involve boring holes and
cutting female screw -threads in the ends of
the rods in question, also fitting screw -
threaded studs to -same ; or male screw -
threads could be cut at the ends of the
rods. In either ease the general arrange-
ment would be the same.

The method I have described appears to
be the simplest; and is quite satisfactory in
general use. '

I fear I shall notihave much space in this
Article to describe". -relays and other me-
chanism for constructing .a suitable receiver
for use in connection with the wireless
control of a model train.

I might add, though, in conclusion, that
a coherer, relay, and simple selector-i.e.,
selection by sequence-will be required.

The simple circuit described in No. 13 of
POPULAR WIRRLPSS will also be used in
conjunction with others equally simple,
which I shall fully describe in subsequent
articles.

SEND IN THIS FORM AT ONCE

To S. LANDMAN, Esq., M.A., Solicitor,
9, Southampton Buildings, London, IV .C.

Dear Sir,
Please send me full particulars

and membership form of the Radio Associa-
tion.

Name in full

(and Tillc-1

Address
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A GLOSSARY of RADIO & ELECTRICAL TERMS.
MAGNETOMOTIVE FORCE (M.M.F.).-

The driving force behind magnetic flux. A
magnetomotive force is necessary to produce
magnetic flux, and the amount of flux pro-
duced by a given magnetomotive force depends
upon the -reluctance of the magnetic circuit,
just as the current produced by a given
electromotive force depends upon the resist-
ance of the electrical circuit. The magneto -
motive force produced by a solenoid is equal
to 1.257 times the number of ampere -turns
in the coil.

MEGOHM.-The unit used for measuring
high resistance, being equal to 1,000,000 ohms.

MICROFARAD.-The practical unit of
capacity, equal to one millionth of a farad.

MICROPHONE.-A device -forming part of
a transmitting telephone, which enables
mechanical vibrations of a diaphragm (due
to sound waves) to produce corresponding
electrical vibrations or oscillations, usually by
varying the contact resistance of carbon
granules.

MILLI -.-A prefix denoting one -thou-
sandth. Thus, a milliampere is one -thou-
sandth of an ampere, ,a millivolt is one -thou-
sandth of a volt, and so on. One -thousandth
of an inch is called a rail.

NATURAL FREQUENCY.-The natural fre-
quency of a circuit is the frequency with
which an electric discharge, as from a con-
denser, will oscillate when no external electro-
motive force is applied. Two circuits having
the same natural frequency are said to be in
tune with one another.

NEGATIVE.-See Positive.
OHM .-The unit of electrical resistance,

being that resistance which will limit the
current produced by a pressure of 1 .volt to
1 ampere. 1 yard of No. 28 S.W.G. iron wire
has a resistance of 1 ohm.

OHM'S LAW.--Tho law which states the
relations existing in any circuit between
current, voltage, and resistance. These rela-
tions are as ,follows : Amperes = Volts ±.
Ohms: Volts = Amperes x Ohms, and
Ohms = Volts Amperes. Thus, for ex-
ample, 36 volts are required to send a current
of 4 amperes through a resistance of 9 ohms.

OSCILLATIONS.-High-frequency alternat-
ing currents.

PARALLEL.-Two or more conductors or
pieces of apparatus are in parallel when they
arc so .connected that the current in the
circuit divides, and part goes through each
of them. Cells are connected in parallel when
the required current is equal to the sum of the
currents which can be given by each individual
cell, and the voltage required is that of a
single cell. See Shunt.

PERMEABILITY.-Tho capability of a
material for conducting magnetic flux. The
-permeability of air is taken as unity, so that
the premeability of any material is the ratio,
of the flux density produced in the material
by. a .given magnetomotive force, to the flux
density that would be, produced in an air

samepathof the length, by the same magneto -
motive force. The permeability of magnetic
substances decreases as the flux density
increases ; for instance, at a flux density of
10,000 lines per sq. cm., the permeability of
transformer stampings is about 2,000, while
it is only 200 at a flux density of 17,500.

PHASE.-In an alternating current or
voltage, the fraction' of a complete cycle
which has elapsed at any instant, under con-
sideration. Two, alternating phenomena arc
said to be in phase when they are exactly
" in step " with one another. If they are of
different frequencies, they are out of phase
except 'at periodic' intervals, as in heterodyne
reception.

PLATE.-The anode of a thermionic valve,
consisting usually of a small metal tube
surrounding the filament and grid.

PLATE CIRCUIT. --The circuit which ex-
ternally connects the filament and plate of a
valve, and is completed internally by the
electron stream between them.

PLATE CURRENT.-See Anode Current.
POSITIVE and NEGATIVE (+ and -).-

Names given to distinguish'the terminals of
a source of electric supply. Current is assumed
to flow round a circuit from positive to nega-
tive, although it actually consists of an
electron stream flowing from negative to
positive. Positive and negative terminals are
often distinguished by the colours red and
blue or black respectively.

POTENTIAL. DIFFERENCE (P.D.).-The
difference of potential, or electrical pressure,
between two points is the electromotive force
trying to send current from one point to the
other.

POTENTIOINETER.-A device for adjusting
the voltage supplied to a circuit. It consists
of a resistance joined across the supply
terminals, from which tappings are taken off
to supply the circuit. A potentiometer wastes
a large amount of energy, and so should not
be used if a plain rheostat is suitable.

POWER.-The electrical power in a circuit
is measured in watts, and is given by the
product of the amperes flowing and the volts

applied. Thus, if 4 volts are driving half an
ampere through a valve filament, the power
being used is 2 watts. 746 watts are equivalent
to 1 horse power.

PRESSURE, ELECTRICAL.-See Potential
Difference.

QUANTITY.-When an electric current
flows, a certain quantity of electricity is
moved round the circuit per second. This
quantity is given by the product of the
amperes flowing, and the time, in seconds,
for which they flow. The unit of electrical
quantity is the coulomb, which is the quantity
of electricity moved by 1 ampere in 1 second.

QUENCHED SPARK.-In a transmitting
set, a spark the duration of which is made
as short as possible, and which is prevented
from forming an arc by the use of electrodes
of large heat -dissipating capacity.

REACTANCE.-The opposition offered to
a varying or alternating current by capacity
or inductance. The reactance due to an
inductance is given by 2 r x frequency x
inductance in henries. The reactance due
to capacity is given by

1

2 r x frequency x capacity in farads,
both results being- expressed in " appaTent
ohms." In a circuit containing an inductance
and capacity in series, the reactance is given
by the difference between these two values.

Two views of the fine experimental workshop built by Mr. U. G. Treadwell (2 N P), of Muidleton Cheney,
Fan bury.
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INAUGURAL MEETING OF THE RADIO ASSOCIATION.
The aims of this Association were published last week in " Popular Wireless," the official
organ of the Association. Readers are urged to write to the Hon. Sec. with the view to

becoming members as soon as possible.-Editor.
AT the inaugural meeting of the Radio

Association, held at the Hotel Cecil on
September 27th, a large number of

manufacturers and amateurs and other
interested persons enthusiastically wel-
comed the formation of the Association.

Professor Low was in the chair, and
among those present were Mr. C. L. Malone,
M.P., Mr. William Le Queux, Mr. Neville
Maakelyne, Major Raymond Phillips, Mr.
Alexander Sharman, Captain Harris, Mr.
Percival Marshall, and many others.

A letter from Sir Oliver -Lodge was read,
expressing the warmest sympathy with the
Association.

Mr. S. Landman, hon. secretary pro tern.,
said the association would probably never
have come into existence but for the way in
which the question of broadcasting had been
treated. A promising British industry was
being held up by inexplicable official delays.
Thousands of potential amateurs had been
refused licences though well qualified to have
them, and some hundreds of manufacturers
cf instruments- and parts, who were quite
within their rights in attempting to supply
a popular demand, were threatened with
infringement actions.

Mr. Kellaway's Letter.
. Mr. C. L. Malone, M.P., said that if the

Association were to do any good they must
produce a demand for 150,000 receiving sets.
He supposed. the -boom would come in the
course of the next week or two. The service
given by the broadcasting companies must
include home and foreign news, stock
market closing prices, and the result of the
3 o'clock and the 3.30 races. When that
was done they, would get a very large
public. 'The receiving apparatus should be
looked upon as the poor man's tape machine.

Mr. Malone read part of a letter from the
Postmaster -General in regard to the position
under the broadcasting - scheme of persons
who desired to make their own receiving
sets. Mr. Kellaway said it had been sug-
gested that persons who made their own
receiving sets or obtained them from other
sources than firms. who were members of the
Broadcasting Company should pay a some
what higher- licence fee.

It would, howeyer, be difficult to dis-
tinguish this class of person from bona fide
experimenters who might have no wish to
receive the broadcast programmes ; and if
the fees paid by the latter were increased as
well as those paid by the former class; this
might be regarded as putting a handicap on
experimentation and research.

' In these circumstances," the Post-
master -General said, " I am disposed to
retain in all cases the present fee of 10s. for
a receiving licence, and to require from the
person w.does not propose to buy his set
f ro.n a memberof the Broadcasting Company
some evidence that he has a sufficient know-
ledge of the subject to justify his being
granted an experimental. licence. The
term experimenter' will be interpreted in a
liberal sense." Mr. Malone said that he
thOught that on the whole the letter was not
unsatisfactory.

A resolution was also passed unanimously
deploring the delay in concluding the broad-
casting arrangements and expressing regret

that the negotiations between the Post-
master -General and the few privileged firms
had been conducted in secrecy.

Mr. William Le Queux said false advertis
a

-
in was being done by unscrupulous firms.

6He told an amusing story about a certain
firm who were selling a one -valve set sup-
posed to receive telephony from New York !

The Chairman said a lady recently asked
him whether it would be possible for her to
get a set for £2 10s. by which she could speak
to her son in Italy. When he told her she
could not, he had to listen to a stream of
abuse for ten minutes, because she had been
told by a firm that this was possible.

The meeting closed about 8 p.m., and the

general feeling was that the formation of the
Radio Association was, a blessing long
waited for.- Every resolution put at tho
meeting was carried unanimously. All
those present showed a keen interest in the
aims of the Association, and many useful
suggestions were put before the Chairman.

It' was suggested that an entrance fee of
2s. 6d. should he fixed for amateurs, and a
slightly higher fee for manufacturers. The
Hon. Sec., Mr. S. Landman, M.A. - 9,
Southampton Buildings, Chancery Lane,
will be pleased to hear from all those
desirous of joining the Association. Mr.
Landman will supply fullest' details on
application.

THE WIRELESS SOCIETY OF LONDON.

ADMIRAL of the Fleet Sir Henry
Jackson, President of the Wireless
Society of Londen, presided at the

opening meeting of the society for the
winter session, held at the Institution of
Electrical Engineers on September 27th.
Owing to indisposition, Mr. Marconi was
unable to be present.

The Chairman said that the Secretary of
the General Post Office, on behalf of the
Postmaster -General,' with Captain Loring
and Mr. Shaughnessy, recently received a
deputation; introduced by himSelf (the
chairman), representing the experimental
wireless amateurs of the country. They were
anxious as to the future of the amateur
experimentalists and as to broadcasting
licences.

Post Office Attitude.
- They had a long, amicable, and straight-
-forward talk, and, while strongly holding
that their rights must be fully considered,
the members of the deputation were much
impressed with the difficulties which the
Post Office !tad to meet in attempting to
satisfy all -parties concerned.

Ma E. H. Shaughnessy, representing the
Post Office, said that in the past licences had
been granted freely to all serious experi-
mentei.s. There was no reason why there
should be any change now, but there was
some difficulty in distinguishing between
the real experimenters and those people
who simply wanted broadcasting. The
question of broadcasting involved very -
serious consideration. If the state of affairs
which  now existed among the skilled

.amateurs who already possessed licences
were to be extended, broadcasting would be
a failure.

With regard to broadcasting apparatus,
the Post Office was going to test every type
of apparatus sold. They were going to issue
licences which would enable people to buy
only harmless apparatus, which was just as
efficient as harmful apparatus. Also, there
must be no oscillation on the aerials. The
wave -length band on which .broadcastina
would take place was Very ; the'
wave-length band on which amateurs
had worked was unlimited. The Post Office
thought that it was only fair that the manu-
facturers of amateur apparatus should 'be,

afforded scientific and technical protection.
In future the Post Office -would stipulate
that during broadcasting hours and between
the wave -lengths of three hundred and five
hundred metres no valve with an adjustable
reaction on to the aerial should be used.
They would ask the amateurs, who, after all,
were bound by their licences, to see that they
caused no such oscillation as would interfere
with each other and interfere with the broad-
casting people. In fact; the Post Office
authorities were going to impose the con-
dition, and, if it were loyally observed by
the amateur experimenters, the authorities
would not be inclined to say that no
reaction whatever might be .used at any
wave -length.

No Monopoly.
The authorities wanted to give serious

experimenters every opportunity of experi-
menting with the view of improving the
listening conditions. The authorities were
compelled to examine all applications for
licences, but their attitude was not one of
opposition to the experimenters. They had
always taken a very generous view of appli-
cations for receiving licences, and there had
been no change in that attitude.

Personally, he felt that those people who
were earning their living by the art of
wireless telegraphy often had not time to
trouble about the inventive side cf tho
question. It frequently happened that the
man of leisure, who took up an art as a
hobby, was- able to pursue some particular
point which might yield very valuable
results.

Captain Phillips, as a member of the
committee of the new broadcasting company,
said that it was not proposed that the
company should, in any way, be a monopoly.
For broadcasting to be a success somebody
had to do it, and, in a little place like
England, it was impossible for unlithited
people to be allowed to broadcast.

Anybody was perfectly free to join the
broadcasting 'company and, to make appara-
tus. Ho could not he refused. That de-
stroyed any question of monopoly. The real
object of the broadcasting company was to
provide that, the apparatus used for bread-
caatiog in- this .country should:..be of British
manufacture.
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STEP BY STEP IN WIRELESS.

" FREAK " WIRELESS TRANSMISSIONS.

PERHAPS
the most inexplicable

phenomenon in wireless until quite
recently was -freak" wireless

transmission.
A wireless station which during the

day can only be heard for 150 miles can,
on certain nights, be heard for a distance
of nearly 2,000 miles.

For example, 11 -kilowatt transmitters
having a normal range of 120 miles have
been heard right across the American
continent from the Atlantic to the Pacific.

Freak wireless is caused principally by a
layer of gas called the Heaviside layer
which, according to many scientists, is
situated about 60 miles above the earth's
surface. The waves from a sending aerial
strike against this layer, and are reflected
down to earth again. This is because
the layer is a good electrical conductor,
and therefore a good reflector of wireless
waves ; for all conductors, though they
carry the ordinary current so well, reflect
wireless. waves.

The most conclusive proof that this
layer is responsible for freak wireless has
been furnished by Dr. de Groot, a famous
Dutch wireless engineer. His proof, shorn
of all its mathematical intricacy, is as
follows.

Sabang is a wireless station in Sumatra,
with a range during the day of 240 kilo-
metres (about 150 miles). On some nights
this station can be heard by Osaka, a
wireless station in Japan, 6,000 kilometres
away from Sabang.

At. a paint between Sabang and Osaka,
4.000 kilometres from the former and 2,000
kilometres from the latter, Sabang can
never be heard. Therefore, Sabang can be
heard at a distance of  6,000, kilometres,
but not at a distance of only 4,000 kilo-
metres.

This proves that above the point 4,000
kilometres from Sabang the wireless waves
(which eventually reach Osaka) are
striking the Heaviside layer, - and cannot
lee .heard on .earth for the simple reason
that they are about 60 milea above the
earth's surface. At this point the waves
are reflected: down, and strike the earth
at Osaka.

It will be seen, therefore, that if the
s ayes travelled along the surface of the

-earth-which is the Sommerfeld theory-
all places between Sabang and Osaka would
hear Sabang's transmitter.

Freak transmissions rarely occur in the
daytime, owing to the fact that the ultra-
violet ray coming from the sun causes
the atmosphere to- absorb and weaken
the wireless waves which travel through it.
Consequently the waves do not travel far
in the daytime compared with the night,
When the. ultra -violet ray is not present.
Dr. De Groot has shown in his latest
experiments _that, owing to the effect of
the ultra -violet ray on the atmosphere.
the wireless waves do not reach the Heavi-
side layer at all. but travel in a large semi-

through the lower atmosphere and
back to 'earth.
' The- reader may wander why freaks do

not happen every night, taut certain

conditions must be fulfilled before the
freaks will occur at. all.

The first condition is that the Heaviside
layer must be in a highly reflective state.
This is not always the case, for on some
nights the layer, appears to be a better
reflector than on others.

Another condition is that the angle at
which: the waves strike the layer must be
well under 90', i.e., a right-angle ; for should
they strike the layer at 90°, the complete
wave will pass through the layer into outer
space. This is because the layer, although
a good reflector, is by no means a perfect
one.

On the other hand, should the waves
strike the layer at or under 45',..they will
be reflected to earth.

It should be added that, as- the laver
is a gas similar to a bank of clouds, that
surface of the layer which faces the 'earth
is very irregular. Therefore the wireless
waves,. on striking this surfaee, are subject.
to irregular or freak reflections. For
example, on a certain night one wave may
be reflected the shortest path dovin to
earth, whereas the following night an
exactly similar wave may be reflected at
such an angle that it does not strike the
earth until it has travelled an enormous
distance. This latter wave would be a
freak.

It has long been known -that extra-
ordinary freak signals occur when the
aurora borealis is in the sky. This is
because the aurora is an electrical discharge
in the upper atmosphere, and, being a
very good conductor of electricity, is an
excellent reflector. The theory advanced
is that the aurora superimposes its re-
flective properties on the Heaviside layer,
and thus makes the layer a much better
reflector than it usually is.

Statistics show that the best time of
the year for the aurora in this -country
is in October. Unfortunately, however,
auroral displays are not very frequent in
England, and in London it is only seen
twice each year. Further north, in a town

such as Edinburgh, the aurora may ha
seen four times annually. Sometimes
the aurora stretches for thousands of
miles, -and when this is the case " freak"
transmission is exceptionally good.

Any experimenter on seeing the aurora
shOuld immediately listen in, for interesting
results are practically certain. The wave-
length is immaterial, for freaks occur on
both long and short waves.

Anyone who has experimented with
wireless direction -finding has probably
Maticed that at sunrise or sunset eertain

 wifeless stations seem to shift their position
for some miles.

This has been shown by Dr. Kennelly
to be due to the change in the atmosphere
at sunrise and sunset. At sunrise the ultra-
violet ray, on coming from the sun, changes
the atmosphere from a state of non -
conductivity to a. state of conductivity.
This change does not take place all at once
in our part of the world, but is more or
less gradual, so that at sunrise part of the
atmosphere is conductive and part is not.
It follows that wireless waves sent out at
sunrise will strike the area where the
change is taking place, and pass from a
conductive atmosphere to a non-conductive
atmosphere, or vice versa. This will
cause the waves to be bent or distorted out
of their true path.

Therefore, as the direction -finding instru-
ments register the bearing or direction of
the transmitting station, the direction of
a certain transmitting station will appear
to change, owing to the wave being dis-
torted when passing through the area
where the atmospheric change is taking
place. Very probably what actually
happens is that the waves are refracted,
just like a ray of light which passes from
one medium to another, such as from
water into air.

At sunset the atmospheric change is
exactly the reverse of the above, for the
ultra -violet ray is being withdrawn, and the
atmosphere is turned from a conductive
state to a non-conductive state.

Mr. G. S. Hastie's set at 44, Calderotalt Read, Marylfill, Glasgow.
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POPULAR WIRELESS BIOGRAPHIES.
No. 1. SIR WILLIAM PREECE.

EVERYONE is fa-
lailiar with the
expressive and

captivating phrase,
"the Silent Navy," but
the Navy is not the
only public sery ice
which, with a zeal
amounting almost to
consecration, is doing
its duty in the face of
great difficulties and
discouragements, often
needlessly inflicted by
an inappreciative Brit-
ish public - the Post
Office.

We hear occasionally
of a knighthood being
conferred on the head,
and then the curtain
falls again, and the re-
cipient keeps on with-
out intermission at the
daily round and the
common task of the
administration of his
department till time
brings down the guillo-
tine of enforced retire-
ment, and he has to
say adieu to public life while still
enjoyment of health and a ripe
gained in the public service.

So came the closure to the work of One of
the brightest ornaments in the comparatively
juvenile public service departments, the
engineer -in -chief to the Post Office, who, as
Mr. Preece, had shortly before earned the
mark of his sovereign's appreciation of his
abilities and was made Sir William Preece.

No one had a clearer prophetic insight
into the uses of wireless communication than
had he, and long before the brilliance of
Marconi's meteoric star astonished a dazzled
British public, Mr. Preece and his modest
lieutenants had been investigating with
considerable success the practical applications
of the science, and the elimination of some
of its problems, notably in 1887, 1892, 1893,
and 1894.

Early Days.
We now hear breathlessly re counted

records of the reception of Moscow signals
on a frame aerial, but the writer remembers,
in 1897, a couple of frame aerials fatened
up in the galleries of the Royal Institution,
and signals sent over the space between being
received on the loud speaker standing upon
the lecturer's table, and the lecturer was
Preece.

The guttural signals filling the auditorium
from the loud speaker were in the Morse code,
with a peculiarly raucous buzz, and a waggish
listener asked the lecturer whether the
language was Welsh, to which Mr. Preece
Made a suitably jocular rejoinder.

Preece and Heaviside, in 1885, had done
some remarkably clever pioneer work, and, in
1887, A. W. Heaviside succeeded in com-
municating by telephonic speech between the
surface of the earth and the subterranean
galleries of the Broomhill collieries, .350
feet deep.

To Sir William Preece came the young
Marconi, in 1896, fresh from his college
lecture -room, with his little black box
containing his secret coherer, and with alt
the other paraphernalia of a six-inch'spark
coil and Righi transmitter. He was welcomed
with the open hospitality which at all times
the chief would. extend to anyone with. an
idea w Lich might be capable of skilful de*

Sir William Preece.

in the full
experience

velopment for the public
service communications.

In .the lecture above
mentioned, Sir William
Preece, with that total
absence of ungenerous
feeling common
amongst great scientists,
and possessed in a re-
markable degree by
himself, stated that "in
the July of last year
Mr. Marconi brought to
England a new plan.
Columbus did not in-
vent the egg, but he
showed how to make
it stand on its end ;
and Marconi has pro-
duced, from known
means, a new electric
eye more delicate than
any known electrical in-
strument, and a new
system of telegraphy
that will reach places
hitherto inaccessible."

Marconi was handed
over to the chief electri-
cian, who, still alive,
must be nameless, and

one or two fundamental electrical disa-
bilities of his apparatus were at once seen
and remedied. His set immediately increased
greatly in the distance over which it operated,
and practically the whole of the Post Office
organisation was invoked to further the
development of the particular line which
Marconi was investigating.

Fortune was knocking at Marconi's door,
and he might have become a bright light in
the British telegraph service, later on to be
promoted to the supervision of the erection
of pole lines. But he listened to the voice of
the charmer, commercialised his achievements,
and made a fortune and a universal name.

But to return to our subject. Sir William
Preece put some of his brightest young
lieutenants on to the matter of wireless

research, and locked away in the archives
of a Government department are reports
and records which, if published, would
establish the position of those early ex-
perimenters in the niches of the galleries of
fame, whence they have been omitted by
the inexorable operation of the law which says
that a' Government servant has no individual-
ity, but is merely a wheel in. the machine:
The Helping Hand.

How much was accomplished as the direct
outcome. of hints given by, the far -foreseeing
chief will never be known, but whatever
new discoveries were made outside his depart.
ment, they were always foreseen and dis-
counted by those within, and no greater
vindication of the sure safety of British
red -tape can be produced than that which
compares our present immunity from ethereal
chaos in England with that which obtains
on the other side of the herring -pond. Sir
William never shielded himself 'behind a
barrier of unapproachableneas. He was always
approachable, and, however busy, found
time to listen to his youngest assistant if he
had anything to say of interest or importance
with regard to his work. Woe betide anyone
who tried to beguile him, but blessed was he
who had anything new to impart !

Those who had the closest associations
with him had the greatest admiration for his
qualities, and his chief clerk, left behind when
Sir William retired from the Post Office,
remarked " Ichabod " to the writer when he
ventured into the departed chief's room the
next morning.

Sir William was always ready to give a
helping hand to the young man who was
struggling upward along the path of duty
and efficiency, and- his smile and encouraging
word were an inspiration to many beside the
writer. If he had to turn anything down, he
always did it in a nice way, and an encouraging
wish for your better luck next time.

In addition to wireless, he was really the
father of the telephone in England, though
one doubts if even his Welsh prophetic
instincts could foresee the magnitude the
undertaking was to achieve.

Close up view 01 apparatus made by Mr. W. B. Lane, 77, Crescent Road, Woolwich, S,E.18.
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WIRELESS CLUB REPORTS.
The Editor will be pleased to publish concise reports of meetings of wireless clubs and associations, reserving the right to curtail the reports if
necessary. Hon. secretaries are reminded that reports should be sent in as soon after a meeting as possible. Reports sent in cannot appear

in this paper in less than ten days after receipt of same. An asterisk denotes affiliation with the Wireless Society of London.

Wireless and Experimental Association .°
The meeting of the Wireless and Experimental

Assoeiation at the Central Hall, Peckham, on
Wednesday, 13th ult. was marked by a good
attendance and quite an eagerness of the ama-
teurs present to put up and discuss the little
difficulties which they had encountered in their
experiments since the last meeting. It was to
have been- a wireless gadget " night, with a
competition for a prize offered by the chairman,
but so few gadgets rnaterialiSed that an exten-
sion was made for the event to take place on
October 4th.

A member had sent in a communication de-
scriptive of the methods ofistaining and finishing
the woodwork of our -home-made apparatus,
hut when read it was found to be less helpful
than had been hoped. The secretary stepped
into the breach, and, starting off with the dictum
that " the whole art of french polishing has in

- the knowledge of when to leave off rubbing."
gave the -meeting the benefit of his somewhat
extensive experience. Questions put. and other
experiences detailed, showed that the chat had
served the purpose intended.

Quite a lot of business was clone in the matter
of the rumoured threats to the amateur's liber-
ties by the Broadcasting- Company. and the
scretarywas further instructed.

Hon. sac., George Sutton. A.M.I.E.E., 18,
Milford Road, Dulwich.

Ilkley and District Wireless Society.
The fourth general meeting of the society was

held at the premises of Mr. Francis Law, Tower
Buildings, Ilkley. The chair was taken by the
president, Dr. J. B. Whitfield.

Following the reading of the minutes cf the
previous meeting, a resolution was passed de-
ciding on the construction of a receiving set for
the society. A committee was appointed to draw
up a scheme and prepare estimatesto be brought
before the next general meeting.

The chairman then called on Mr. Law to give
his lecture on " The Theory. Use and Mainten-
ance of Accumulators."

At the close of the lecture a hearty vote of
thanks was accorded to Mr. Law,. and an inter-
esting discussion followed. Several offers of
lectures, etc.. have been received, and a good
programme for the winter months is being
arranged.

Hon. sac., Mr. E. Stanley Dobson, Lorne
House. Richmond Place, Ilkley.

Leamington, Warwick and District Radio
Society.

The third general meeting was held on Thurs-
day. September 7th, and in the absence of Mr.'
Hills, who was to describe the construction of a
tuner, Mr. Sleath obliged with a fewwords
inductances. Several types of inductance wed.
shown, and the method of winding explained.
After discussion and questions on various items
of interest, the meeting terminated at 9.30 p.m.

Now then, members ! Where are you all ?
Attendance at the last two meetings has been
very poor, and not at all satisfying to the ebm-
mittee after the huge amount of trouble taken
ti get the society running. Let's see you roll up
in dozens and show some enthusiasm, because
radio has come to stay, and so has our
s icbty.

Hon. sac., F. A. Sleath, 31, Archery Road,
Leamington Spa..

The Fulham and Putney Radio Society.
The above society started the autumn season -

with a meeting, at their new headquarters.
As a prologue to the meeting. Mr. Barker

(who has kindly lent the building) switched on
his set, and the members heard the result of the
air race through a Brown loud speaker.

A considerable amount of business was done
at the meeting ; a new committee Was formed
to deal with the rules. etc. By a vote of the
members it was found that Friday evening was
a more suitable night for the meetings, and so
the future meetings will be held on that Right.'

A large number of new members were en-
rolled. with promises of more to follow.

It was decided that the first Friday in each
month should be set apart for lectures, and'we,
hope to start with a well-known lecturer on the
October meeting, the between meetings to be
devoted to Morse buzzer practice and minor
demonstrations and discussions.

At the conclusion of the business, Mr. E.
Vernon, who is a member of this and the Willes-
den Society, explained his apparatus to the
members, and with five valves and the Brown
loud speaker culled from the ether music and
singing that was rendered particularly clear and',
free from the usual disturbances.

All amateurs in the district are
invited to join, and are assured of a continuance
of instructive and entertaining meetings. The
society has been formed purely as a wireless
society devoted to the assistance of the amateur

and novice in the science of wireless tele
graphy and telephony and does not propose to
hold whist "drives and dances.

Hon. secretary S. Wright Dewburst, 52,
North End Road. West Kensington, London,
W. 14.

Fulham and Chelsea Amateur Radio and
Social Society.

A general meeting of the above society was
held pt their temporary headquarters at 1910

Social Centre, Towmnead Road, Fulham.
attendance for the evening being 95, and new
members enrolled numbered eight.

The crystal set was fully discussed by the
members and numerous question papers were
handed in, the majority being dealt with by the
secretary.

Ladies are specially invited to join the abevo
society. Full particulars obtained from the
secretary. Mr. R.. S. V. Wood, 48, Hatable
Street. Fulham, S.W. G.

Stoke-on-Trent Wireless and Experimental
Society.*

At a meeting of the Stoke-on-Trent Wireless
and Experimental Society, it was suggested to
farm a library of wireless literature. If any
members have any books on wireless or electrical
sttbjects, which they no longer require, the
secrelary will be pleased to add them to
the nucleus which the society already
possesses.

A.clemonstration on how to wind coils for
wireless receiving sets was given by Mr.' F. T.
Jones (hon. sec.), and proved very interesting.

A pleasant diversion was -then provided by
Mr. R. W. Steel (asst. hon. sec.) in the -form of
a lecture on " Reminiscences of the Wireless
Service." In a very interesting and humorous
manner the lecturer described some of the
actualities which the professional wireless
operator has to contend with.

On this ship the conditions were almost in-
credibly bad : the food was hardly fit to eat a
great deal of the time, and there was no comfort
;on board a ship which was his home for a period
Of twelve months. This he contrasted with the
-conditions which the wireless operator expects
to find on the ship of his imagination before lie
actually sees the ship on which he has
to sail.

Hon. secretary : F. T. Jones, 3G0, Cobridge
Road, Hanley.

HORRORS OF THE FUTURE : THE "X" STOPPER.

1
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17 tireless
T.M.C. " EVERSET " PATENT AUTOMATIC CRYSTAL

Needs NO Adjustment.

Stand
No.

20
ALL -BRITISH

WIRELESS
EXHIBITION

CRYSTAL DETECTORS.
THERE is a wide field of usefulness for the crystal detector type of receiver for

wireless broadcasting.
The Crystal Receiver has three big advantages as compared with the single or multi -

valve type.
In the first place it is very inexpensive ; secondly, it is exceedingly simple in construc-

tion; and, finally, most observers are agreed that the received speech or music is purer
and freer from extraneous noises such as are found even in the best valve sets available.

In spite of their, simplicity, however, present-day crystal receivers suffer from the
serious disadvantage that the tuning adjustment has to be made simultaneously with
the adjustment for finding the most sensitive point on the crystal. Consequently, in
inexperienced hands, crystal sets are sometimes rather puzzling, as the novice does not
know whether the lack of signals is due to a fault in Ins receiver or due to the fact that no
music or speech is being broadcasted; or, as is generally the case, that he has failed to get his
crystal and tuning adjustment simultaneously correct. It will be readily appreciated
that a crystal receiver in which the detector is always automatically set in its most
sensitive position and requires no adjustment of any kind would be a big advance.

We have produced and patented such a detector. The principle of this new detector
is, roughly, that instead of depending on means to find one sensitive point on the crystal,
a number of points of contact are always available, consequently this particular detector
is automatic in its adjustment, as one of the points of contact can he relied upon always
to provide the necessary rectifying action.

The operation of crystal receivers fitted with our patent crystal detector is exceedingly
simple, as there is only one operation to be made, namely, the tuning adjustment, and,
furthermore, the operator is never worried by the fact that his crystal may not be
rectifying.

Tins new detector is made up in cartridge form like a small fuse, and is held between
two clips. '

The illustration shows the small space occupied by this new detector, and in view of
the interest which is hound to be aroused  in this novel featuXe, We have arranged for
demo', crations to be given to all interested at our Stand, No. 20.

Stand
No.

20
ALL -BRITISH
WIRELESS
EXHIBITION

The TELEPHONE MANUFACTURING Ca, LTD.

Hollingsworth Works Dulwich, S.E. 21
Telephone: Sydenham 2460-1. Telegrams: "Bubastis Dulcrox," London.
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A Receiving Set without 'Phones
is like a ship without a rudder.

the " Brown " Super -Sensitive Telephones
There Telephones are unquestionably the etc are:4 and most
sensitive made, and, consequently, increase the distance over
which wireless can be heard.
BROWN'S are recognised as the moat comfortable to wear, due
to their extreme lightness in weight and adaptable adjustment.
There is no wireless head 'phones in the world to compare with
BROWN'S.

"A" TYPE
Low Resistance

58,' -
High Resistance
62 - to 66 -

"0" TYPE
Low Resistance

48 -
High Resistance

52/ -
(Above prices

include errds.)
IMPORTANT NOTICE.-When purchasing BROWN'S, you
should see that the naive BROWN is stamped on the back of
each ear -piece.
IN UNIVERSAL USE. AS SUi PLIED TO GRITISII, ALLIED, AND FOREIGN

CO V El:NM ENTS.

Visit Oar Stand No. 43. ALL -BRITISH WIRELESS EXHIBITION,
HORTICULTURAL HALL

Head Office
and Works-

VICTORIA Rd.,

NORTH ACTON,
LONDON, W.3.

WIRELESS
INSTRUMENTS

and parts manufactured
by and bearing the
name " BROWN " can
Still be bought with
absolute confidence ill
their quality, value, and
efficiency, heeaus e
throughout lei_ period
of increasing wireless
activity S. G. BROWN,
Ltd.. have wisely re-
fused to lower their
high standard of quality

ILLUSTRATED
CATALOGUES

FOST FREE

September 30 to October 7

London
.S/ ortrooms-

19, MORTIMER
STREET,
LONDON, W.I.

We

.,,,111111111!1111111111111111111111111111111111111111111111111111111L

A TESTI
IS BEST1

invite the public, and also the trade, to
come along to our Demonstration Hall, where
all can hear for themselves the wonderful
wireless reception obtained when using

our apparatus.
THE PROOF OF THE EFFICIENCY OF OUR
COMPLETE SETS IS IN THE HEARING THEREOF.

Free Demonstrations daily, 10 a.m. to
9 p.m., also on Sundays from 6 to 9 p.m.

BESIDES OUR COMPLETE SETS WE HAVE A SPLEN-
DID SELECTION 01' ALL WIRELESS ACCESSORIES.
NOTE.-Wc supply complete receiving sets for cash or deferred

rayment. All orders despatched in strict rotation.

£3 down secures Stuarts 1 -valve Junior Set.
£6 10/. crown secures Stuarts Family 3 -valve Set.

Two 111wstraicd No. I and P. Post frer,

STUART WIRELESS TELEPHONE CO.,
109, Kingsway, London, W.C,2.

WIRELESS
BROADCASTING
The " Fellocryst Super"

This is a high-grade crystal de-
tector especially designed for re-
ceiving broadcasting and complies
with all regulations. Beautifully
pure clear speech and music are
received, and as many as three
pairs of Fellows 4,000 ohms double
headphones can be simultaneously
used.

The " Fellocryst Super " is
mounted in a highly polished 'oak
cabinet, and is sent out complete
with Ioo ft. coil of 7/22 stranded
copper aerial wire, two shell in-
sulators, and one 4,000 ohms double
headphones, and are

British made throughout.

Price g 4 7 :complete
ago 2 cads )

EXTRA 4,000 OHMS DOUBLE
HEADPHONES 30s, (POSTAGE is.)

FELLOWS MAGNETO
CO., LTD.

LONDON, N.W. 1 0.
Telephone : Telegrams :

Willesden 1560-1 Quir.mag, 'Phone, London

"For they are jolly good Fellows"

;-.71 =
711111ii111111111111111111i111111111111111111111H111111111111111111i1111111111111111111111illif
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RADIOTORIAL
All Editorial Communications to be addressed The Editor, POPULAR
WIRELESS, The Fleetway House, Farringdon Street, London, E.C.4.

From all over the country letters are pouring in
offering congratulations to the organisers of the
Radio Association. At the Inaugural Meeting, held at
the Hotel Cecil on September 27th, a large attendance
of amateurs, manufacturers, and other persona
interested in radio work welcomed the formation of
this Association with acclamation.

As the Chairman, Professor Low, pointed out, the
Radio Association will be analogous to the Automobile
Association, in that it will offer means whereby
" radio users " may protect themselves, and by
co-operation advance their status and generally benefit=
a promising and new British industry.

I feel sure that all my readers will at once join
the Radio Association. The membership fee will be
exceedingly low in the case of amateurs --in fact,
I understand it will not exceed half-a-croWn. For
this modest sum, membership in the Radio Association
will confer innumerable benefits, and incidentally will
help to form a very powerful protective association.

The Association has the sympathies and good a ishes
of Sir Oliver Lodge, and it has the assured assistance
and support of a host of other well-known scientists
and radio experimenters. Oft another page will be
found full details concerning the Inaugural Meeting ;
but I should like to point out here ( as it was pointed
out very clearly at the Inaugural Meeting) that the
Radio Association is in no way antagonistic to any
other existing associations.

The Association wishes to co-operate and to remain
on essentially friendly terms with every other asso-
ciation or wireless club in the country, and it
heartily extends a welcome and friendly hand to all
those who have the cause of wireless at heart.

EDITOR.

Owing to the enormous number of queries
received daily from readers of POPULAR
WIRELESS, I have decided to reply individually
by post. A weekly Selection of questions wills_
however, be printed on this page, together with
the answers, for the benefit of readers of
POPULAR WIRELESS in general. Questions
should he clearly and explicitly written, and
should be numbered and written on one side of
the paper only.

All questions to be addressed to: POPULAR
WIRELESS, Queries Dept., Room 131, The Fleet -
way House, Farringdon Street, London, E.C.4.

Readers are requested to send necessary
postage for reply.

1

" AMATEUR " (Scarborough).-My aeria
runs parallel to some tram wires 50 ft. away.
Will it cause trouble using a crystal set ?.

No; little or no interference will be experienced.
* * *

" ENTITUS rAsT " (Erith).-What stations
should I hear on my crystal set, using a 75 ft.
aerial 20 ft. high, a double slide tunirig coil,
31 in. dia., 300 turns of 24 S.W.G. wire, and 8
ft. earth, and a permanent crystal ?

Your wave -length range is to some 1,300 metres
only, so that you will not hear F L, or any of the
larger spark stations. You should hear Marconi
House and Croydon telephony, and a fair number of
amateur stations.

Are reaction coils needed, or do they servo
any useful purpose in crystal sets ?

No ; these are for re -generation in valve sets only.
* *

" SPARK " (Bolton).-Would a land line
induction coil be of any use for using low -
resistance telephones with a crystal set ?

No ; the ratio, 25 to 1, would not be at all suitable
for the purpose.

" READER " (Cardiff) describes a small
Variable condenser that he has constructed,
and wishes to know where it should be con-
nected in the circuit, and how to take the
wiring to the desired points.

Having a very small capacity, only some '000'2
rafd., its only useful position will be across the in-
ductance coil to assist in obtaining fine tuning. You
should fix two terminals to the base of the condenser,
taking a small length of flex from each plate. It will
be necessary to have some sort of insulated handle
on the moving plate. If -this plate slides fairly easily,
a thick piece of sealing wax can be stuck vertically on
it for that purpose, but if possible a strip of ebonite
should be screwed neatly on to the zinc, so that
adjustment is possible without bringing the hand
closer than three or four inches to either plate. The
benefit of this will be very greatly appreciated if in
the future you introduce valves.

* * *

'. S. (Pontypridd). --Is it as efficient to place
condensers in parallel with the primary instead
of using a larger coil or loading coil in series
to increase the wave -length range ?

Yu ; the capacity of the open circuit should not be
unduly increased.

When a loading coil is placed in series with
the primary, is it necessary to place an extra
condenser in parallel, or an extra coil in series
with the secondary as well ?

Yes the values of the closed circuit must also be
increased. In this case capacity may be added.

Can a wax -candle successfully be used as a
substitute for paraffin wax ?

Yes.

" REGULAR READER " (Norwood).-What
would be the wave -length of an inductance 4 in.
in diameter, wound with 350 turns of 22
S.W..G., used with an aerial 80 ft. long ?

1,600 metres.

W. L. B. (Reading).-How many alterna-
tions per minute constitute an audible or com-
fortable signal from- a spark station ?

36,000, but frequency is invariably spoken of as
alternations per second, as this latter is the unit of
time. Therefore the frequency of a spark signal
with a tone conducive to comfortable reception will be
600 or so, although in the case of C.W. signals it may
be nearer 900.

If my valve set consumes 11 amperes of
current, will a 40 -ampere -hour accumulator
last 55 hours without recharging ?

Theoretically only. In practice it will last a con-
siderably less period than that. You should have a
voltmeter, and take a reading of the cells while on
the set every now and then. They should -on no
account be allowed to drop below 1;8 volts per cell,
otherwise we shall have you writing for advice as to
the remedying of sulphation.

Why is it that a dry cell can be shorted,
but will rapidly recuperate, while an accumu-
lator cannot ?

Because the latter has practically no internal re-
sistance. Therefore the resistance of the total circuit
of an accumulator that is shorted will be negligible,
and as current equals pressure divided by resistance,
it will be seen that there will be a very considerable
flow of current.

* * *

" PLASTERER " (Wolverhampton).-I have
wound a frame with 30 turns closely together
of No. 20 wire. The frame is 4 ft. square.
What is its inductance value and most efficient
wave -length ?

About 4;000 microhenries, which, with its self -
capacity, will give a natural wave -length of 1,500
metres. An efficient frame aerial should have the
winding well spaced to keep down the self -capacity
and dielectric losses. We do not know for what
wave -length range you desire your frame aerial, so we
must refer you hack to the table supplied in the
article on the subject that appeared in No. 2 of
POPULAR WIRELESS.

(Continued on next page.)

ACCESSORIES
FOR,

PRIVATE WIRELESS
INSTALLATIONS.

TELEPHONE HEAD SETS.
AERIAL WIRE & INSULATORS.

PROTECTORS FOR
AERIAL & BATTERY.
EARTHING DEVICES.

JACKS, PLUGS & SWITCHES.
H.T. BATTERIES, Etc., Etc.

Descriptive pamphlet and prices on application to
THE MANUFACTURERS:

SIEMENS BROTHERS & Co., LTD.,
WOOLWICH, LONDON, S.E.18.

Telegrams : Telephone :
SIEMENS, WOOLWICH. CITY 6400

AND AT

Belfast, Birmingham, Bristol, Cardiff,
Glasgow, Leeds, Manchester, Newcastle,

Sheffield, Southampton.

TO WIRELESS EXPERIMENTERS. PATENT YOURIN -MENTIONS.
They may prove very valuable, Particulars and
consultations free. BROWNE & CO., Patent Agents,
9 Warwick Court, Holborn, London, W.C. 1.,
Established 1840. Telephone : Chancery 7547.

ELECTRADIX RADIOS.
Immediate Delivery
from our Huge Stocks.

Everything from a Recorder to an
Earth Clip.

The best -equipped City depot.
COME AND SEE US.

9, Colonial Avenue is first opening on left
in the Minories, near Aldgate Station,

MetroPolitan Railway.

LESLIE DIXON & CO. Avenue 4160.venue 4160.
9, Colonial Avenue, London, E.1.
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RADIOTORIAL
QUESTIONS AND ANSWERS.

(Cpntinued from precious par.)

IV. H. B. (Lancaster).-What is the capacity
of a 15 -plate variable condenser, the smaller
vanes being 21 in. in diameter and the larger

spaced A in. ? .

'000175 Mfd.

S. H. :(Ilford).-Why is. it that different
stations come in better cn different detectors ?:
I have tbree or four detectors in circuit with a
selector switch, and I notice that there seems
to be on particular crystal most. efficient for
certain stations.

That is because the wave train coming in from the
different sets employed by the various- stations will
'be different, and in general the strength of signals
will vary. The adiustment'of the crystals will not
vary in the same way with different signals, although
it will to the different strengths of signal.

(Darsham).-What does D.W.3.
mean ?

Double Wound Silk.
Is an electrolytic detector any good ?
We do not recommend it to a beginner, but it is

quite good in the hands of a skilled amateur.
* * *

" AMATEUR " (Manchester)-Reference to
your reply to N. X. H. (London), in No. 16.
Should the equation not read

2

L
1885

0002 mhs. ?

Yes, that is correct.
In taking the length of an aerial in order to

calculate natural wave -length, is the total
horizontal run included in the case of the
" T " type ?

No, only' half the horizontal length. The down
load and lead-in is included.

" ELECTRON " (King's Lynn). -Is the Hague
station more powerful than Croydon ?

No.; the Hague.set is 400.watts; whereas Croydon is -

500.

" DOUBTFUL " (Stratford) has taken out
a licence for a crystal set, but now wishes to
use valves. He wants to know whether it is
necessary to take. out another licence.

It is necessary to obtain the farther sanction of
the P.M.G. if it is desired In serionsly modify or
extend. a. receiving set, but no further fee will be
demanded.

-* c .

-H.- (Plymouth).-How does automatic
wirelegs transmission compare with ordinary
telegraph automatic systems ?

Vety web' over long distances. Working to Berlin
automatic wireless transmission will average 100
words per minute against the 170 words per minute
possible with the Siemens high-speed apparatus. Tile
latter scores more heavily owing to, the fact that
reception is in printed characters direct, whereas
the wireless reception is by means of a " Cteed "
which perforates a " tape," necessitating a further
operation to reproduce printed diameters. For land
line work there is 'nothing to touch tile 400 words per
minute pOssible with the Wheatstone, although it is
seldom that they work above 250, which is found
quite sufficient for most linea. That extraordinary
speed is possible throughout the whole of Great,
Britain. . For long distances, wireless will score, - It
is hoped to obtain direct automatic communication
between England and Australia at a speed twice that
of the cable, which has to employ four or five relay
stations.

A. B. J. (Northampton).-I can erect a tem-
porary aerial, single, 40 ft. long, hut later I
intend to increase the length to 70 ft., having
a pole erected at the free end. In order to
prevent the necessity of cutting the wire and
at the same time. to add efficiency to the
temporary aerial I thought it would be a good
plan to arrange the 30 ft. in the form of, a
spiral suspended on a frame made of wood.
Will that be all right ?

No ; the straight horizontal lengtikof 10 feet wolibt
be more efficient. If you can make a good clean

soldered or well-tsskted join in tlr. Wire when yes
desire to extend the length it will not ionpair the
efficiency of tile nub'.

" MIKE ERR O.B.E." (Waltol.on.Naze).-
Is it possible on a crystal set to replace the
telephones for a relay wound to sintablo
resistance in cr.-der to work a Morse writer ?

Not without several stages of valve amptilleation.
* * *

J. W. (Colborne). --After winding the re-
. notion coil for " short wave receiver," is
it,essential to immerse the same in paraffin wax ?

Not at all. Providing the former is of good in"
sulating material and the Mire .veil covered, that will
not be necessary.

* * *

" CRYSTAL " (Newcastle-oat-Tyne).-Is it
possible to use two single earpieces on a set ?
I want to ptirchase a single 'phone now and
another in two or three months' time, and
then combine the two.

That is' quite O.K. Make sure that they are of
similar resistance and that the holder fittings will
adapt, to a similar strap.

* * *

" AERIAL " (Bayswater). -How are these
indoor aerial arrangements. whereby yol
simply place a plug in the electric light holder, '

made ?
Simply a lead from each of the main terminals to

two small fixed condensers of some ill mid.
capacity.  The opposite plates of these latter are
joined together with fuse wire to a terminal to which
the set is attached. Thus the ends of the lighting
main each broken by a small, condenser are ;mined
together, and We must advise you to be extremely
careful in the construction of these small condensers,
should you intend to construct such an appliance.
Mica dielectric should be used, and particular attem

 thin paid to the fuse wire connection.
Is any earth necessary with such an aerial ?
Yes; an earth must be arranged.

* * *

' C. S. D. (Thornton Heath).-Ain I right in
supposing that the softer the metal the better

(Continued on page 414.)

WIRELESS SUPPLIES
PERRYPHONES

From Stock. Immediate Delivery.

4000
ohms Per Pair

Specially designed for Wireless Telephony, Receivers arranged in

cedes. Magnets Mounted in Aluminium Cases and fitted with
extremely light and Efficient Head Bands, and Twin connecting cords

THE JEARY ELECTRICAL Co., Ltd.
8, Lambeth Hill, and 97, Queen Victoria Street, LONDON, E.G.

Ilsiot Chamfers, Temple Row, BIRMINGHAM; 95, Waterloo Street, GLASGOW.
LONDON: Bank 5075 (Private Exchange to all Departments)Telephones{ GLASGOW : Central 5239. BIRMINGHAM: Central 237)

SPECIAL OFFER FOR AMATEURS.
YOU CANNOT GET THE BEST RESULTS

UNLESS YOU THOROUGHLY UNDERSTAND THE SCIENTIFIC
FACTS WHICH GOVERN THE WORKING OF YOUR APPARATUS.
ACQUIRING THIS ESSENTIAL KNOWLEDGE IS NO LONGER A
TEDIOUS LABOUR.
PLEASANT LESSONS BY POST AT YOUR LEISURE..
It doe.; not matter whether you have absolutely no knowledge of
wireless or have many years' ex 'lenience, our system of individual
tuition enables you to Oct just, where desired.
WE POSITIVELY GUARANTEE that our Course of 12 Lessons
will give you a thorough knowledge of wireless.
Special fee for the Course -30/. cash, or 6/. upon enro:ment and
live monthly payments of tb,

THIS IS JUST THE THING YOU NEED.
Write at once for full particulars to-
THE NATIONAL INSTITUTE OF APPLIED SCIENCE,

3,5 & 7, OLD QUEEN STREET, LONDON. S.W.I.

-BROADCASTING
will soon he here. Get ready by ordering
The 'CLECO' Crystal Set.

In cabinet complete with double
I leadphones, Aerial, Insulators.

(No extras needed.)

£3 15s.
(30;- deposit with order) or 30' -
cash, and three 16/- monthly
payments. Instrument only

£2 55. in cabinet,
Trade enquiries solicited.

W. H. Davies, 52 Gt. Queen St., London, W.C.2.
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A Tremendous Success!
Sates and advance orders have ...led all expectations. Printing

machines are working day and night to turn out sufficient copies of this
great new " Radio Press " book. Cur staff has been increased to deal with
the great demand of

SIMPLIFIED WIRELESS
Price

f - net
01 post free.

By John Scott -Taggart, F.Inst.P.
Author of " Wireless For All," " Wireless Valves Simply

Explained," etc., etc.

Chief Technical Adviser to " Popular Wireless."

Price

1!- net
01 poi t free.

EVERY READER of Popular Wireless" MUST buy this new book forthe &ginner.
It is written primarily for YOU by an expert who thoroughly knows YOUR needs.

Why Not Make Your Own Set ? This Book Tells You How.
Gives detailed particulars of actual sets which have received all the

broadcast music, etc. Complete working drawings and full instru,:-
tions arc given. Over sixty illustrations.

THIS BOOK TELLS YOU-,
(1) All about elementary electricity.
(2) What the different parts of a wireless receiver are for.
(3) How to erect your aerial.
(4) How to make inductances, variable condensers, fixed condet2er-.,

crystal detectors, etc.
(5) How to make several successful types of broadcast receiver.

PRICE is. NET (is. 'ID. POST 151511).

Editor of " Popular Wirch.-- said (Aug.
"Mr. Scott-Taggart's ability to explain MU, ult problems in a

simple, lucid, and interesting manner without sacrificing accuracy
is, no doubt, one reason why everything he writes is eagerly read by
tens of thousands."

SOME OF THE CONTENTS.
Some General Remarks regarding Wireless-Sources of Electricity-

Meaning of l'ositive and ,Negative - Electrical Units- Connectim4
Cells in Series - Electro - Magnetism - The Telephone Receiver-
Transformers-Inductances-Condensers-Oseillating Circuits-Pro-
nuency and Wave Length-The Aerial Circuit-The Use of a Variable
Condenser-The Crystal, Detector-The Erection of Aerials-Thu
Earth-Frame Aerials-Loud Speakers-Hose to Make Bxoadca't
Receivers-How to Work thatu-Use of Lightning Arresters.

Have You Read "WIRELESS FOR ALL"?
80,000 COPIES ALREADY, SOLD. ARE YOU ONE OF THESE 8o,000 ? If you are not,
you should certainly buy " Wireless fur All" as well as " Simplified Wireless." Buy both at
the same time. They are referred to in " Popular Wireless " as "two very cheap and excel-
lent hooks for the beginner;"
Two more New Books. Just Published

RADIO PRESS
WIRELESS DIRECTORY

A Complete List of all commercial and amateur call signs.

IF YOU HAD A TELEPHONE could you do without
a telephone directory ? No, of course not. Nor can you
afford to be ignorant of where your music, speech, and
messages come from. 2/6 net (post free 2/8).

Practical Wireless
Valve Circuits.

By JOHN SCOTT-TAGGART, F.Inst.P.
An invaluable companion volume for all who have bought
the author's " Wireless Valves Simply Explained." Tells
you what circuits you may and ought to use for broadcast
and general reception. . 2/6 net. (post free 2/8),

VISIT OUR STAND (27) AT THE EXHIBITION

CUT OUT AND POST TO -DAY
DON'T LIMIT YOUR ORDER TO ONE ROOK

RADIO PRESS, LIMITED,
Devereux Court, Strand, London, W.C. 2.

Please forivard
Post
tree.

copies of " Simplified Wireless " I 1;

" Radio press Wireless Directory " 2;8

" Wireless for All (by J. Scott -
Taggart) ...

" Construction of Wireless Receiv-
mg Apparatus " (P. D. Tyers) 1,61

" Wireless Valves Simply Ex-
plained " .. 2 8

"Practical Wireless Valve Cir.
suits " ... 2:8

enclose remittance of

Name

Address
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FIT THESE ON YOUR PANEL

,, I INa

118 Send two

"'E- Stamps for
DOZEN,
PCS IAGE

EX I RA.

ELECTRICAL SUPPLY
5, Albert Terrace,

Illustrated -

56 Lists.

STORES,
King Cross, HALIFAX.

LET US REWIND AND ADJUST
YOUR RECEIVERS.

Complete Set (4,000 ohms) 15!-.
Return postage 6d. extra.

KNIGHT & WEBB, 32a, Oak Grove,
London, N.W.2,

SEND FOR OUR SPECIAL TRADE TERMS
FOR

MAHOGANY BOXES FOR ALL
PURPOSES.

EBONITE UNIT PANELS, DRILLED
AND ENGRAVED PLATES, &c.

COIL HOLDERS, CONDENSERS, &c.
ASTON g M&SDER [1917', Ltd , London. N.W.1 0

We have large stocks of all Wireless
COmponei:11.'s, AND THE PRICES ARE RIGHT.

VALVE PANELS on the unit system,
each unit self-contained.

Send for catalogue, printed on art paper
and profusely illustrated.

Price 3d., returnAle on first order of 5s.

P. H. BOYS and CO.,
ELECTRICAL AND WIRELESS ENGINEERS,

187, ,Goswell Road, London, E. C .1.
'Phone : Clerkenwell 4454.

HOW TO STOP SMOKING
It can be done- a single

day. A customer ' Cu!:, 1 iA simply
splendid, I was curi.ri;ed in one day, and have now lost
ail craving Completely." (Proof given.) Thou -sands
or others have proved how easy it is to master the
heavy smoking habit quickly, permanently, by help of
the Stanley Treatment for Tobacco Habit. Tienk what

it would moan to YOU in health and pocket to be done
with Tobacco, and write to -day for descriptive booklet
and particulars of ills genuine Treatment .-Th-
Stant )y Instil into (Room 10), Re eton Rd., Luien, S.W. 6.

WIRELESS MASTS
451t., 39s. sd. zs it.. 29s. 6d.

Complete with necessary Iron Fittings, Stay
bugs, eto., for IMMEDIATE ERECTION.

Will save you endless trouble. Don't buy odd,
unfinished or inferior thin steel poles.

Bamboo Spreaders. Galvanized Guy Wires.
Actual] List, particulars, post free 2d.
Manufacturers) [Trade Enquiries Invited.

THE AMATEUR WIRELESS SERVICE,
Dept. 3 P W., 33 Elms Road. Aldershot

RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued from page 412.)

It is for conducting electricity, and the closer -
grained or harder the substance the better
insulator it makes ?

No. See reply to -D. II. M. (Enfield) in this issue.
* * *

E. T. 0. (Hunkerford).-I have read a lot
about this wired wireless, but it has occurred
to me that they might just as well put the
wires on ordinary telegraph poles and use the -
ordinary telegraph instruments. Where is the
advantage.? Is it in the fact that greater
distances can, be covered without relays ?

Certainly not the latter, as it has been found that,.
owing to the fact that the wireless waves do not travel'.
independently, merely being guided by the conductor
as it was perhaps hoped that they would, on the
contrary, the high -frequency currents transmitted
traverse the conductor. Owing to the impedance
offered range is very limited. Therefore it would
not be a paying proposition to run wires for the
purpose, but existing telephone and telegraph wires
can be used without impairing in any way their use-
fulness for ordinary purposes. In the case of the
rabies to Bristol, for instance. What are known ts
" loop " wires, i.e., circuits utilising a metallic return,
are employed for the " Baudet " automatic transmit-
ters, several of which can work in both directions
simultaneously on the same wire, and " pJus " wires,
in which a circuit is so arranged as to use the " loop
wires and an earth return, and finally the " super "
of a wire which is used for both telegraphy and
telephony, are all more or less in full service through-
out the greater part of the day, On the " loop "
already used indirectly for about six instruments in
each direction it has been found possible to superim-
pose high -frequency apparatus, or, as it is generally
styled, " wired wireless," thus opening further
channels for traffic without tile expense of laying
extra cables. It has been discovered that it is
possible to superimpose several sets of the necessary
apparatus operating on different wave -lengths, but
the number is limited over a comparatively small
band of tuning. In the case of the London to Bristol.
wired eireless, which has been in operation for nearly
four years, a three -valve transmitter and a four -valve
receiver are used. Therefore it can be said that
" wired wireless " is secretive, directive, and, over the
more centred routes, economical. It can be almost
called super -superimposing. The telegraph wires
become more and more congested, and " quads,"
" duplexes," " pluses" are all employed, the tele-
phone wires are " bunched," and Wheatstone and
other automatic transmissions " looped " in or
superimposed. Above all this, " wired wireless "
offers an entirely new field) for a series of " imposings."

. It has actually been found possible to work the system
for two sets in both directions shnultaneously over.
one short cable that was in use indirectly for thirteen
-telegraph and telephone seta.

* * *

T. M. L. (Newcastle).-Is tile back -lash
during C.W. transmission due to harnionica ?

No ; -that is due to the method of transmission, the
signalling tiding. accomplished by a ennli change of
wave -length for the dots and dashes.

I. the " Tungar " rectifier better than the
" Nodon " valve for charging accumulators
from the A.C. main ?

A much better
expensive.
-

Please supply
" screening "

piece of apparatus, but more

particulars of material for

rungwaRoftwot,"thrtuftmovvtootoweisorasototinaoistowarts5
HERE'S REAL RADIO SERVICE !

IMMEDIATE rEL1VERY. QUALITY HIGH, 1 RICES LOW.
AERIAL WIRE. 7(22, stranded coever ... ... ... ... 3 6 per 10)ft.
REEL INSULATORS ... ... ... ... ... ... ... 24 each
Wound 12 by 4 in. coil, with 24 Enamelled Wire ... ... I; ft
1 in. sq. BRASS 13 ed. eachSLIDERSRODS.(best turned Ebontiel with plunger ... ... 94
CRYSTAL DETECTORS, mounted on Ebonite base ... 3'6 ..
CONDENSER VANES, Aluminium, cut truo to 1-1,030th ed. per doz.
SPACING WASHERS: Small, 3d. per doz.; Largo ... 5d. ,.
EBONITE KNOBS, best turned Ebonite ... ... ... air. each
IVORINE SCALES, 0-180, 9d. each. Ebonite Wats ... 1/6
IVORINE TABS, Earth, Aerial Phones, II.T., L.T..

Ed .,
BLOCKING CONDENSERS ... ... ... ... ... ... 2 /6 ..
VALVE -HOLDERS. A type ... ... ... ... ... ... 10d ..
VALVE -HOLDERS, better types ... ... .., ... ... 1 C. 113. 2/3 each
CONTACT STUDS ... ... ... ... ... ... ... ... Ild. per doz.
VALVE LEGS, set of four, with nuts ... ... ... ... ild.
ENAMEL WTRE. 24 gauge -. .. ... ... ... ... 2/6 per lb.
DOUBLE HEADPHONES. 4,000 ohms ... ... .. ... 25 .- per pair

Large Stocks of Enamel, Cotton, and Silk -covered Wires.
For further enquiries and prices, give us a ring, or write.

TO SAVE -DELAY WHEN ORDERING, PLEASE ENCLOSE POSTAGE.

Waterloo Electric Co., Electrical and Wireless Engineers,
129, WATERLOO RD., LONDON, S.M.

TRADE SUPPLIED. CATALOGUES FREE Telephone : Hop 566.

Use copper or zinc
for H.F. screening and
iron for L.F. The
screens should not be
perforated, but should
he as enclosed AS pos-
sible, all joints being
well soldered. Two thin
screens, the one inside
the other, will be better
than one thick screen,
and the metal should
not be too close to the
windings. The screens
should be earthed.

* *

"LIGHTNING"
(Salford). -I read
with much interest
your article on " En-
ergy from the Air."
Can you tell me the
difference of poten-
tial between the at.

mosphere at 200, 400, and 600 feet and the
earth ?

No definite figure can be given. The value will
vary from practically zero to some 50 volts per foot at.
500 feet, according to CEITIfitie conditions. The
atmosphere will generally be positive to the earth in r.
tine weather, but there apt in it is liable to vary.-

*
W. -B. (Balham).-Which will be preferabld

in a valve set-high-resistance 'phones with a
1-1 ratio transformer, or low -resistance
'phones with a step-down transformer ?

L.R. 'plumes with step-down transformer.
* * *

D. K. M. (Enfield).-What is the perfect
insulator ?

No material or substance can claim to be a perfect
insulator, while relative efficiencies will be greatly
varied in accordance with the condition of the
material. Perfectly dry air will head the list, after
which will come glass, ebonite, paraffin wax, India-

'. rubber, gutta-percha, silk, wool, porcelain, oils, paper,
ani marble, but subject to the above condition.

What substance is the best conductor ?
The best conductors are metals-silver, copper.

gold, zinc, platinum, iron, tin, lead, and mercury,
after which come carbon, acids, salt solutions, and
water. The order is liable to be varied in the same
manner as the list of insulators. A propos conductors
and insulators, it must be again added that conduc-
tivity Ls purely a matter of degree, for whilst no
substance conducts perfectly, it is certain that there
is no perfect insulator. Therefore a line is drawn
between those substances that offer the smallest and
those that offer the greatest opposition to a flow of
electricity ; so, broadly speaking, all substances aro
conductors.

* * *

A. 0. S. (Newcastle).-Is aluminium
attracted by magnetism ? If not, can you
explain to me the meaning of the following
advert., which I have noticed for several
weeks in POPULAR WIRELESS : " Brown Head-
phones, " A " Type. Reed Pattern. Alumi-
ninth Diaphragm."

In this case it is not the actual diaphragm that is
attracted or repelled by the telephone magnets, but
the reed to which it is attached by a small screw in
the centre,

* * *

A. D. R.,(Exmouth).-Is it possible to hear
the Hague, Paris, etc., on a 2 -valve set con-
sisting of one detecting and one low -frequency
amplifying valve ?

Possible, but not probable. M you have no re-
action it may require two further stages of amplifica-
tion to bring in the Hague satisfactorily. Paris will
not be so difficult, and it is quite possible that you
will hear that station's telephony with just the two
valves.

You, say that a separate heterodyne can be
employed. How much would this coat ?

That is merely a simple valve circuit arranged with
a tightly coupled reaction to an inductance to loosely
Couple with the receiving circuit. £5 should -easily
cover it. We believe that during broadcasting hours
Ceen:these will be prohibited.

What voltage accumulator is required for
the mentioned set ?

.4 volts for the heterodyne, which may be any fairly
hard valve.*

* *

" AMATEUR " (Chesterfield).-What would
he the wave -length of an inductance 4 inches
diameter and 11 inches long wound with 330
turns of 24 S.W.G. .enamelled wire, tho
aerial being 60 feet long; and35 feet high ?

250-1,500 metres approx.
Will No. 14 gauge enamelled copper wire be

suitable for the aerial.
Quite

* *

" NOVICE " (Brighton).-What potentio
meter current is required for a permanite and
a carborundum crystal ?

None at all for permanite; 4 volts or so forearbortin- -

dum and steel or copper. That Ls pressure or voltage ;
the current or- amperes will he but a fraction of a
milliampere, owing to the resistance of the crystal.
(Milliampere is a**thousandth of an ampere.)

" SPARKS " (London, W.C.21.-My aerial is
a 50 -ft. twin, the lead-in is of flex wire.joining
together at the terminal of my set. I live

(Continued on page 416.)

WIRELESS AMATEURS AND RETAILERS
PARTS SUPPLIED FROM STOCK

I.1,t tree. Condenser Plates, 1/6 doz. pairs (post 3d.).
FRASER SENTINEL HO. SOUTHAMPTON ROW, LOAN I
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Establisheft 1900.

Can I help you ?
I WILL GIVE YOU £50 A.

T fail to produce over 7,000 testimonials
from others- I have helped

TO A SUCCESSFUL CAREER:
Yours to stice,,s.

WE TEACH
BY POST.

ADVICE Frigi
most moderate

I charges-payable
monthly. ;

LEARN A TRADE
OR PROFESSION

ARE YOU QUALIFIED c)
FOR THE JOB YOU SEEK:
Write for one of out FREE BOOKLETS rat WIRELESS TELEGRAPHY,

or on a»y of the following subjects-
Architectural Drawing Mathematics

Matriculation
Metallurgy
Mining
Mine Surveying
Motor Engineering
Naval ArchitecturePattern Making
SalesmanshipSanitation
ShipbuildingStructural Engineering
Surveying and Levelling
Telegraphy and Telephony

Building Construction
Clerk of Works' Duties
AviationBoiler Engineering
Boiler Making
Chemistry
Civil EngineeringConcrete and Steel --

DraughtsmanshipElectricity
Engineering
Foundry Work
Internal Comb. Engines
Marine Engineering Special Course for Apprentices
What proof do you carry? Molts word to MI employer is not proof T hat
you are efficient. but. a College Qualifying Diploma or Certificate, signed
by the Professional Staff, is a proof of efficiency, and a valuable asset in
seeking a remunerative position.We specialise in all exams. connected with Wireless and other
technical subjects. If you are preparing for any 'exam. ask oar advice,
All particulars FREE OF CHARGE. P. rents should seek our advice for
their sons. If you are interested in Wireless, or any of the subjects

naming the subject, and e- qf:b
mentioned above, write.

we will send you our
FREE BOOKLET. Please
state your age.

COURSES SPECIALLY
COMBINED TO MEET
ALL REQUIREMENTS.

SHEFFIELD

ft Mil II el NI ENS IS a MEN I II 31 WI ile SW MIR le

---CQ Std bi
for ERICSSON PHONES

HEN you instal your wireless set
-crystal or valve-you'll get

maximum results if you fit ERICSSON
PHONES-clarity, sensitivity, strength
of signals and absence of click."
Specially suited to telephony.
ERICSSON PHONES embody the accumu-
lated experience of telephone manufacture for a
generation.
Easy to the head, light and comfortable. The
magnets never lose then strength and " shorts
Ore non-existent.

Write for Pariicttlars
The BRITISH L.M. ERICSSON
MANUFACTURING Co., Ltd.

Head Office :
6o, Lincoln's Inn Fields, E.0.2.

Telephones

A British Invention Triumphs Again!
THE WONDERFUL NEW WIRELESS SET THAT
IS ASTONISHING THE WIRELESS WORLD

Everybody can afford to buy it I Get yours NOW
Just think of a Wireless Set with an
ultra -efficient rapacity, with remarkable
sensitivity and selectivity-the Complete
Receiver (Detector, Tuning Coils, Leyd-in,
Aerial, Insulators, etc.) for

1516
Isn't that a remarkable offer?

Perhaps you think the inei uec ul is
too cheap to. be worth having? 'lie or
you are mistaken.
THE CLAUDE WIRELESS

CRYSTAL SET
is a NEWLY INVENTED INSTRUMENT,
an important development in construction
of the Wireless Receiving. apparatus,
greatly simplifying manufacture and
economising costs. It is slinply and
strongly made, the parts 'mounted on
special solid hard wood base. No batteries
-no cylinder-no renewals or maintenance
necessary. It cannot get out of order --
difficult even to damage-so compact, you
con put it in your pocket; set, up in a
few minutes anywhere by any sebool,boy.
It is no experiment-no toy. Sounds
received with absolutely the same clear-
ness as with

The Most Elaborate Set of
any kind Manufactured.

Bludy that statement. It is a true one.
This instrument enables you to enjoy
broadcasting concerts, speeches, Morsesignals, etc., with the last. All your friends will want one -when they haveheard yours. " I set my watch fromParis (Eiffel Tower) signals frequently. I

get either Marconi concerts from Chelmsford or other entertainment every
evening. nave just listened.in to the reports of the Aeroplane Mice round
England. Heard the announcements splendidly throughout the progress of
the race. I am mad with delight, and thank lies." This is from a.London purchaser of the little Claude Wireless Set. Why spend Pounds when you
can get such an 'efficient instrument for 15$, ed. ? Or, complete with one Head-
phone, atts. edror with two Headphones (I,000 ohms), 35s. ed. Carr. and packing
9d. extra without 'phones ; is. extra with 'phones. You cannot buy these " broad-
cast": therefore don't wait for the Waiting List. Orders will se executed strictly in
rotation. YoUr money will' be willingly returned if you are not satisfied. Cross
Postal Orders, and make them payable to-

THE CLAUDE WIRELESS MANUFACTURING COMPANY,
52, Stoke Newington Road, Loneee, N.16.

-Sr

,./....*

,toc,,AuctrA
cum iazithJiri.r.i.Sat..

_

...

._.,,
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II

Post 6d. Free.

Our big 32 -page illus.
tratedCatalogue sentleree

with every Booklet if at the Wireless Exhibition.
you mention" Popular

- Wireless." SEND TO -DAY.

Shows you how

to make your
Own Valve Set
This Booklet shows you how;
with Peto Scott standardised
Radio parts, you coal easily huilda
highly efficient Sot with a screw-
driver and a pair of pliers --and
without previous electrical
knowledge.

It explains how the Peto Scott
Unit System permits you to add
further Valves at any time at
Minimum cost.

Thousands of home -constructed Peto
Scott Sets are already giving splendid
results all over the country.

Don't miss our Stand, No. 16;

Showrooms and Offices :
FEATHERSTONE HOUSE,
(14, HIGH HOLBORN, W.C.1.

II WIWI/ el MINIMS any Rill INIas
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RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from page 414.)

about 500 yards away from -Marconi- House,
and I can get him quite plainly, but hot any
other. stations. My set is crystal working with
silicon:

Possibly you Cannot tune to above some 500
metres, and in that case there are few stations that
you will hear. Again, it may be -that you have your
set wrongly wired or connected, allowing yon to bring
in a station so near at hand with comparative ease,
but failing on the weaker signals. You should send
fuller detailS along. -

" NEMO " (Swansea).-Your aerial, earth,
set, etc., appear to be quite O.K., and we can
see no apparent reasons for your failure. Sera
the reply to " Disgusted " (London) that
appeared in No. 18.

- *

J. P. (no address).-Should von think that
a 30 -foot earth lead of bare copper wire,
No. H gauge wire,,is too long to obtain good
results ? .

Yes, it is far too long. Unless you can arrange a
shorter earth lead by some means, you should run
at least, three of these wires in parallel tp earth tp
reduce the resistance.

F. H. T. (Islip).-Would it be possible to
tune to 2,600 metres by adding basket coils to
your short-wave receiver 1.

Quite possible. Place them in series with the A.T.T.
and the aerial.

* *

W. J. H. (Worthing).-7Dimensions of a
tuning coil to 2,600 metres or more, please ?

A former 9 by 5 inclies wound with 350 turns of 24 -
gauge enamelled wire trill cover that range.: with
200 metres to spare on the maximum P.M.G. acriar.
12 ozs. of wire will be required. :

What is my nearest broadcasting station ?
Marconi liouse, London.

" GRATIFIED " hear the Hague
every time there is -a concert on ,a crystal act
that I purehased from the " ? ' Co.

Wo could be very cutting,.but we prefer to believe
that there is, some mistake. We know of authentic
cases where a crystal set under good conditions has

- received telephony from a distance of 90 miles, but400- I
* * *

".VALVE" (Nottingham).-What materials
are the three electrodes of "valves made of ?

The filament is invariably tungsten, while the grid
and plate are generally nickel, although sometimes
they are of similar  metal to the filament. More
advanced amateurs have discovered that the nickel
casing of the larger ride bullets can be used for the
plate. Some of the earlier types of valves had grids
and plates constructed of pure platinum, but nickel
was found to replace that costly metal quite efficiently.

Is a receiving valve gas filled ?
No; it is as near to being a perfect vacuum as is

possible.

J. A. (Bromsgrove).-What would be the
wave -length of a coil 8 by 4 wound with 22
S.W.G. and the same wound with, 24 ?

1,100 and 1,800 metres on an average aerial.
Which would be preferable ?
For short and broadcasting wave -lengths the coil

wound with 22 S.W.G.
*. * *

P. T. R. (Sheffield).-Is there'any objection
to my having have an inductance 12 inches
in diameter ?

None at all if you have the room to accommodate
it and do not require to cut down to the lower wave-
lengths on it.

Could a variable condenser be made by
suspending one zinc pail inside another ?

Of a sort, yes, but we are afraid the resultant
capacity would not compare at all well with your
large ideas. The same efficiency, and certainly
greater adaptability and portability, would be ob-
tained by constructing a simple condenser on the
lines laid down in an article that appeared in No. 13
of POPULAR WIRELESS.

- *

T. S. (London).-Is it essential to have a
fixed condenser with a crystal set ?

No, but it greatly improves the tone of the received
signals, as has been explained before in these columns,
and is very advisable' if the object of the set is to
listen in to the -London broadcasting.

* * *

R. P. E. (Birmingham).-For the purpose of
receiving broadcast signals only from one par-
ticular station, would it be possible, to have a
receiver consisting of one fixed inductance and
crystal and telephones only ?

Not satisfactorily, as it is quite within the bounds
of possibility. that the wave -length of the trans-
mitting station would vary slightly from time to time,
,apart from the difficulty of winding such a coil to suit
the varying values of different, aerials. Broadcast
tuners, to tune between 300 and 500 metres, are being
manufactured. ...These have a fixed coil with a small
variable condenser to give the small variation of
tuning.

W. N. C. .(Luton). -IfI vary the dimensions
of the tuning coil as given lisy Mr. Coursey in

A Short Wave Receiver " to 2/- ins. diameter
instead of 2tt; ins., what will be the effect ?

An increase in the minimum and maximum wave-
length tuning.

Would it be advisable to increase the dia-
meter of reaction coil as well ?

Yes. We must advise you to adhere to the dimen-;
sions given in this and other constructional articles
as far as possible.

" CONDENSERS " (Oxford).-How can one
solder lead wires to the plates of a fixed con-
denser made of tinfoil ?

That you would find extremely difficult, almost
impassible In fact unless you use copper foil and a
very soft solder. Generally speaking a fair margin
of foil is allowed, to enable it to be bunched and
rolled round the lead, which should be thoroughly
scrapped to ensure a good contact.

Does it matter if the foil has pin -holes in it ?
No, not at all, but needless to say that is not the

case with the material employed as the dielectric.

VALVE AMPLIFIERS
FOR CRYSTAL SETS

The easiest, most economical and efficient
method of increasing the range of any good
crystal receiver is to add a single -valve 11.F.
Amplifier, built from our set of parts.

The combination is extremely -sensitive,
and quite equal to many two -valve outfits.

Everything necessary is supplied (except
ing valve and batteries), including . panel
drilled and engraved, variable condenser.
polished walnut cabinet, etc., etc. Nothing
to make; only ,assembling -and wiring to be
done. Sent post tree, with full instructions
and diagrams.

Price 45/ -
Send for full particulars and list P.

Post free.

OMNIPHONE WIRELESS CO.,

24. WARWICK STREET,
REGENT ST.. LONDON. W.I.

20 yards from Regent Street, between
liaison Lewis and Robinson & Cleaver',;.

'Phone Regent 3325.

HEAD 'PHONES REWOUND.
1,000 ohms, 5,6; 2,000, 7/-; 4,000, 10i-: 5.000. 15/ -
pair. Single Earpieces Half Above Rests. and Prices.
Carriage Extra. Beat Workmanship and Prompt Return.
I. N. WEST. 26, Hilmorie Rd., Forest Hill,

London, SD.
ACCUMULATORS, etc. New and Guaranteed.

9 -Volt, 25 -Amp. Celluloid, 11/3. Postage 1/.
4 -Volt, 40 -Amp. 17/6 6 -Volt, 40 -Amp. 26/6
4 60 21/3 6 60 31/-
4 80 27 6 80 36/

Packing, 1 'fid. extra. Tacking, 2!- extra.
7/22 Aerial, 5/6 100 ft.; Mullard Ora Valves, 15/;
15-V. Siemens, 11-.T. Batteries, 0; Marconi R.
Valves, 17/6; Accumulator Charging Board, 37/6;

Voltmeters, Watch pattern, 0/12 Volts, 6/-.
Cash with order. Goods despatched per return..

LOW KE & SONS, Ltd., Northampton.
DON'T WASTE MONEY BUY DIRECT.
COMPLETE CRYSTAL SET, in polished case. 6 x e x 6 in.,
with 4,0110 -ohm. double 'phones. 100 ft. aerial wire insu-
lators, etc. Nothing else to add, E2.0-0. Only a limited
number. E. HARLEY, 115, S'hacklewell Lane,Dalston, London, E.8. Established 1910.

2ireMonthly
is all you pay for a superbly
made Mead Gramophone with

'massive solid oak cabinet, 441
gigantic richly coloured horn,
extra large motor and en. -73s

usually loud Sound Repro.
ducer. Sent packed free.
and carriage paid on
10 Days' Free Trial.
Your money refunded if not
satisfied. Exquisitely de-
signed Portable Hornless
and Table-Graeds at 407. All,
below Shop prices. Write
for illustrated art catalogue.

'11411)

f

WITH

26'
TUNES

Company/Dept 0.109 )
Birmingham.

PROTECT YOUR
WITH A

Keystone
Radio

Lightning
Arrester

Price
10/6

Post Free

APPARATUS

A wireless aerial on your home is a constant danger
from static accumulations and lightning disturbances.
Instal a Keystone Radio Arrester and thereby secure

efficient and foolproof protection at all times.
For immediate delivery send cash with order to

ESTLER BROS., VI VrTOHR °V;gs, II° 16:

HIGH CLASS RADIO COMPONENTS.
£ s. 0.

AERIAL WIRE. Best Stranded Copper, per 100 feet ... ... ... 3 6
DOUBLE HEADPHONES. Best British make, 4,000 -ohms ... ... 1 5 0
CONDENSER VANES. Aluminium, true to 1-1,001, per dozen ... 9
FIXED CONDENSERS, mounted in ebonite, with 2 brass

terminals-'2 0
VALVE HOLDERS. One grade only, the best, in turned ebonite ... 1 9
IVORINE PLATES. 2 holes for fixing. Engraved H.T., L.T.,

Aerial, Condenser telephones, Earth. Set of six 1 0
VALVES. The Dullard  Ora." one of the most reliable for

Broadcasting. Will rectify, oac'llate & amplify ... ... ... 15 0
GRID LEAKS. The Mullard Putrid .. ... ... ... ... .,. 5 0
GRID LEAKS. With Mica & tinfoil condenser in ebonite case,

complete with clips & terminals ... ... ... .i. ... ...
SWITCH ARMS. First grade, made of ebonite, brass and

3 6
IVORINE SCALES. Engraved. 0-90 & 0.100 ... -. ... ... ...
Condenser, Ebon'te Top. Highly finished, with graduated scale ... 1 :9
VALVE LEGS. Set of four, with Nuts, brass ... .- ... ...
FILAMENT RESISTANCES, guaranteed efficient & made right ... 4 6
EBONITE KNOBS. Best quality ebonite. 'knurled & polished ... 4
HIGH FREQUENCY TRANSFORMER BOBBINS, fitted with pin

controls for standard valve ... ... ... ... .. ... 3 0

RELIANCE RADIO SERVICE, 283,St.John StClerkenwell,London.E.C.1
Telephone : clerkenweil 1290.

We guarantee 'the above goods to give satisfaction. and every
article cart -lea our ''money back " guarantee, therefore send
to one of the oldest firms in the trade. Complete valve
Sets in stock from .....................10 10 0

Crystal Sets complete from £3 5s. Other prices upon application.
Telegrams : Remagco, Smith, London.

T/Y

7 6
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A Gilt=Edged Guarantee with every Radio Headphone
Sold by Us.

T N order to settle, once and for all, the prolonged controversy at present being carried on by certain firms through the
i medium of a section of the Wireless Press, we now make the following addition to our original guarantee, which

entirely disposes of the arguments put forth by our competitors.
IF ANY BROWN OR SULLIVAN 'PHONE PURCHASED FROM US, WHEN TESTED
AGAINST SIMILAR 'PHONES OF SAME MAKE MANUFACTURED DURING THE
LAST YEAR, DO NOT SHOW A MARKED SUPERIORITY IN EFFICIENCY,

WE WILL RETURN THE FULL AMOUNT PAID.
Every pair of our 'phones were originally made to the order of His Majesty's Government, and bear the

examiner's mark that they have passed the strictest test. This mark alone is sufficient guarantee that the 'phones are
the best that money can buy.
The following Testimonial is typical of many: "30th August, 1922.

We may add that the 'phones we had from you at the beginning of this month were perfect. One cus-
tomer has written saying that he finds these SO-CALLED OBSOLETE AND INSENSITIVE HEADPHONES far more
efficient than those with the new type of aluminium diaphragm.

" MASCO PATENTS MANUFACTURING Co., Newcastle -on -Tyne."
NOTE.-The " all -aluminium" diaphragms can be supplied, if desired, but where a strip of parchment insulates the

aluminium diaphragm from the metal headpiece, it is our opinion that this arrangement gives by far the best results.
PRICES: BROWN 8,000 OHMS, 49/6 (Reg. post, 1/- extra). Maker's price, 66/.

BROWN 120 OHMS, 42/6 ( ditto 58/-
SULLIVAN 8,000 OHMS, 36/6

Every order despatched within 4 hours of receipt. Cords, 2/9 extra.
OUR NEW SHOWROOMS-THE LARGEST AND MOST UP-TO-DATE IN THE CITY
OF LONDON-ARE NOW OPEN, AND THE PUBLIC ARE CORDIALLY INVITED.

THE CITY ACCUMULATOR CO.,
79, MARK LANE, LONDON, E.C. 3. 'Phone : AVENUE 91 (3 lines).

Quality - .~ rRIGHTPRICE
and see you get the address

Complete sets of Metal Parts with Knob and Engraved
Scale for making Variable Condensers, with Ebonite,

.001 1 0/ -
-0005 8/-
.0003 43/ -

Postage 9d. extra.
Oak cases for above, 3/- and 8/8 each. Postage 9d.
HEAD 'PHONES, 4,000 OHMS.

The greatest bargain ever offered, one quality only, THE
BEST. 25/- per pair. Complete with Cords and ends.
Call and see these at our Showroom. Postage 1/- extra.
BUILD YOUR OWN CRYSTAL SET.
12 -inch Coil, Base and Ends in Teak. Rod and Slider.
Crystal Detector and Terminals. First-class finish
throughout 16/-. Postage I /6.
Set made up complete 27/6
10U -ft. Aerial, 4 insulators, 10 yds. Leading -in Wire, 7/6.

Postage 1/6.
PARROT LOUD SPEAKER repeats every-

thing it hears. 2,000 OHMS.
50,'- each complete. Wall Pattern.

Hertzite Crystals, the best yet, 2/6 each.
Mounted in Brass Cup with Screw, 3/- each.

YOU CANNOT BEAT US FOR PRICE AND QUALITY.
Every Accessory for Wireless in stock at Lowest Prices,
consistent with Best Quality. CATALOGUE FREE.

5

5
WILL DAY, LTD.,

199 Lisle St., Leicester Sq., London, W.C.2.
Phone : Regent 4577. Telegrams : Titles, Westrand, London.

Seven Special Points
of the " IDEAL"

Valve Accumulator.
1. Basket pattern positives so con-

structed that it is impossible
for active material to become
displaced.

2. Glass containers especially con-
structed with rib separators.

3. Absolute absence of frothing.
4. Practically impossible for plates

to sulphate due to special ma-
terials used.

5. Non -corrosive terminals.
6. Impossibility of acid creeping.
7. Last feature-but not least-

Low Price but High Quality.

Visit our Stand, No. 15,
at the Wireless Exhibi-
tion, Horticultural Hall,

Sept. 30 -Oct. 7

WATES BROS

Prices :
6 volts 50 amps.
35s. the set.

Carriage 3s.
4 volts 50 amps.
24s. the set.

Carriage 2s.
Supplied in strong wooden con-

tainers as illustrated.
ite for Illustrated

Catalogue, 3 stamps, or list
of H. T. Batteries and Ac-
cumulators, free.

13-14, Great Queen Street,
mg KINGSWAY, LONDON, W.C.2.
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"MAGNAVOX"
The World's Finest Loud Speaker.

STERLING No. 1 CRYSTAL
RECEIVING SET.

Specially designed for use in connec-
tion with the Wireless Telephony
Broadcasting Scheme, and Is suitable
for a range of about 25 miles.

I The set is contained in polished walnut case,
I with fittings mounted on ebonite panel, and
I comprises :-
11. TUNER.-This consists of an inductance which can be
I varied by means of tappings taken to two stud switches,
one giving coarse and the other fine adjustment. A

I separate coil is provided for reception of time signals,
I etc., from Eiffel Tower.
12. DETECTOR.-Of the crystal type, requiring no
' battery. Sensitive and easily adjusted.
I The equipment includes one pair of No. R1258 DOUBLE
HEAD TELEPHONES wound to a total resistance of

12,000 ohms the pair.

PRICE £7 - 1 2 - 6L

" MAGNAVOX " LOUD SPEAKER.

1

Radio brings it
MAGNAVOX

tells it.

No. R1282 (18" Horn).
To enjoy and obtain the greatest possible satisfaction from I
your Wireless Receiving Set, equip it with a Magnavox I
Loud Speaker. Hear the voice of the singer faithfully ,
reproduced, the perfect intonations of the lecturer, or the '
natural sound of music.

PRICES No. R 1282 (18" Horn) £20 - 0 -01
No. R 1293 (14" Horn) R10-10-01

The introduction of the Magnavox Loud Speaker for use
with Radio Receiving Sets marks a most important
development, and will be the means of making Broad-
casting extremely popular.

To obtain the greatest sound volume of which the MAGNAVOX
is capable, use a MAGNAVOX AMPLIFIER.

FULL PARTICULARS ON APPLICATION.

SOLE MANUFACTURERS AND LICENCEES OF MAGNAVOX LOUD SPEAKERS :

STERLING TELEPHONE & ELECTRIC CO., LTD
Telephone House,

210-212, TOTTENHAM COURT ROAD, LONDON, W.I.
Telephone: Museum 4144 (7 lines). Telegrams: "Cucumis, Wesdo, London."

NEWCASTLE -ON -TYNE: WORKS: CARDIFF:
9, Clavering Place. Dagenham, Essex. 8, Park Place.

STAN D
No. 34,
WIRELESS

EXHIBITION

Printed and published every Friday by the proprietors, The Amalgamated Press (1922), Ltd., The Fleetway House, Farringdon Street, London, E.C.4.
Advertisement Offices: Messrs. J. H. Lile, Ltd., 4, Ludgate Circus, London, E.C.4. Registered as a newspaper and for transmission by Canadian Magazine
Post. Subscription rates: Inland and Abroad, 17/4 per annum, 8/8 for six months. Sole agents for South Africa: The Central News Agency, Ltd. Sole agentsfor
Australia and New Zealand: Messrs. Gordon & Gotch, Ltd.; and for Canada: The Imperial News Co., Ltd. Saturday, October 7, 1922. Y/Y
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'Phones:
New Cross

1541

1540

Telegrams:
London

New Cross

1541

MCDERMOTT RD., PECKHAM, LONDON, S.E.1 5.

THE No. 1 " BROADCASTING" TUNER
Of new and original features, incorporating our patent (app. for)
"LOKAP " Coil, 'which has tappings taken to 8 studs. Fine
tuning is efficiently obtained by the beautiful variable con-
denser in circuit.
The ebonite and woodwork is that which
so admired, and it is an instrument De
Luxe. Insist on seeing our trade
mark, and obtain the genuine
article.

9, ADE

is

I T INCORPORATES THE " LOKAP "
(PATENT INDUCTANCE.PENDING.)

BEAUTIFULLY
BUILT.

This illustration does not convey the Mitchell features.
Call and inspect. Dimensions 5f" 8)" 4Y deep.

03Ns'' WA
c.,.W3- 100% EFFICIENCY ON BROADCASTINGSAVE

-LENGTHS.
COMPLIES WITH G.P.O. REGULATIONS. HANDSOME. COMPACT.

'OP The tuning range is from 300 to 500 Metres, and no skill is needed to
use the instrument, no reaction being employed. Simply (for the reception

of Broadcasting) put switch on to number 4 or higher stud, and turn condenser
knob ; if there's a station transmitting you will get it. Ideal for the Ladies ; free in-

structions given at our Demonstrational Rooms by our Lady Expert if desired.
Bear in mind all our apparatus is guaranteed to perform all what we claim, and entire satisfaction
is assured. Watch our advertisement week by week, we have a lot to show you, or if you are
in a hurry, then call either at our warehouse or 188, Rye Lane, Peckham, when a pleasant
assistant will give you personal attention.

Mitchell 'Phones, 4,000 ohms total resistance, price 25/ -
Give Universal Satisfaction post. 1 -

BIRMINGHAM AGENTS: M. LAWRENCE & Co., 25, Bright Buildings, 110, John Bright Street.

THE ZODEL
COIL WINDER

11101111:111111t1111

FOR DUO -LATERAL FORM COILS.
WHY PAY HIGH PRICES FOR COILS WHEN YOU
CAN PRODUCE THE BEST DUO -LATERAL FORMA-
TION TYPE FOR THE MERE COST OF THE WIRE ?

The Zodel Machine is designed on scientific
lines. Built by engineers. So simple that a
child can use it. Winds Duo -Lateral Coils in
a couple bf minutes on any former, from N.
to a" wide. The Coils produced have been
proved to have the lowest distributed capacity.

CASH
PRICE g2 : 0 : 0 POST

PAID.

Obtainable from all Wireless Stores or direct from :

WALLACE HEATON LTD.,
RADIO EXPERTS,

84, High Street, Sheffield.

imin.1/40%",(Pesisotgaesseesesegirif

Showrooms that will interest you !
FREE DEMONSTRATIONS AND ADVICE

Visit our well-equipped Showrooms, and ask our experts anything you
want to know ; they will be happy to give you any advice, and a demon-
stration if necessary, and tell you which set will best suit your pocket.
In addition to Complete Receiving Sets of the best quality, we also
manufacture and supply all component parts.
"Ideal " Valve Accumulator, 6 volt, 50 amp. 25/- per Set. Carriage 3/ -
"Ideal " Valve Accumulator, 4 volt, 50 amp. 24/- per Set. Carriage 2/ -

Filament Resistances, 5/- each.
Variable Condensers (of various capacities), from 6/-.

Fixed Condensers, from 2/6.
H. T. Battery Case, 15/-.

H. T. Battery Case, with 60 Volt Battery, 29/-.

The illustration is
that of our Three Coil
Holder Complete
Unit for use with anystandard coils,
mounted on mahog-any base, with
ebonite top and well
lacquered brass parts.
The levers at the side
make possible the
most critical adjust-
ment with the very
minimum of friction.

PRICE

20/-
EACH.

Send 3d Stamps for our Illustrated Catalogue.
List of I . Batteries or Accumulators free.

WATES BROS. 13K1.41,NGGrsewat AQyueewn.cS.t2re.et,
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NEXT WEEK-
A SPECIAL

CRITIQUE OF THE
EXHIBITION.

By W. S. SHOLL,
A.M.I.E.E.

A full and authoritative
Review of the most in-
teresting novelties at the

Exhibition.
in rahtabie to Amzteurs

and the Trade.
1170

TOPICAL NEWS AND NOTES.
Good Business.

HAD a long talk with Mr. Bertram Day,
1 the organiser of the exhibition, and he

told me that excellent business had been
done by the manufacturers exhibiting
during the week. Mr. Day himself is to be
warmly congratulated on the excellent
arrangements and general organisation, for
which he was chiefly responsible.

Historic Relics.
PIECES . of historic wireless apparatus

used by the Marconi Wireless Tele-
graph Company during the last 25

years wore among the exhibits at the first

Dr. B. S. Teneson Cain's set, 12, Windsor Place,
Cardiff.

All -British Wireless Exhibition and Con-
vention.

The exhibits included a Newton coil, used
in 1898 at the Needles Station at Alum Bay,
Isle of Wight ; a colierer, made in 1899, of
the type which was used as a wireless ac-
tector from 1899 to 1908 ; an early type.of
magnetic detector and a Fleming ther-
mionic valve, first used in 1904.

Telephony to Australia.
TELEPHONE conversation with Aus-

tralia may become an accomplished
fact if the new transmitter and

receiver invented by Captain Allan J.
Roberts, of Australia, justify the claims
made for them. The transmitter consists
of an entirely new type of microphone which
aims at eliminating all the buzzings that
render long-distance telephoning a nerve-
racking feat. All metallic contacts arc re-
moved. The microphone is a hollow glass
container, with a central tube filled with
Neon gas, and the sound passes through a
tiny cylindrical gap in the gas. Captain
Roberts, who is known .as the " father of
acoustics," was in charge of the acoustics

department of the Admiralty during the
war. He directed the wireless control of
dirigibles, and was the inventor of a myste-
rious motor craft controlled by light and
sound waves.

*
Broadcasting.

SIR HENRY NORMAN, M.P., summed
up the broadcasting situation as fol-
lows, in his opening speech at the All -

British Wireless Exhibition :
The differences between the wireless

companies have been overcome.
Twenty firms applied for permission to

broadcast, and the Postmaster -General
has managed to meet their various in-
terests.

Any. genuine British company manu-
facturing wireless apparatus may join the
new broadcasting company.

The company has been formed with a
capital of £100,000 guaranteed by six
important firms.

A simple form of broadcast reception
licence will be obtainable at the Post
Office.

An indelible mark will be placed on
approved types of apparatus.

Really high-class programmes of music,
entertainment, and instruction will he
broadcast. " Dud " stuff will not be
allowed.

The question of disseminating news
will be discussed in- due course in con-
sultation with the newspapers and news
agencies.
According to Sir Henry Norman's belief,

broadcasting is due to commence some time
this week.

* *

Various Items.
THE Walsall Elec-

trical Co., Ltd., ..
of - 57, Bridge .

Street, Walsall, have
just sent me a copy of
their very interesting
catalogue 'of meters,
call testers, etc., and
amateur experi-
menters would do well
to write for a copy.

Messrs. P. 11. Boys
& Co., 187, Goswell
Road, E.C. 1, have
also produced a new
illustrated catalogue
which should provide
food for thought for
the amateur with a
limited purse.

"THE
HAPPINESS OF

RESEARCH."
By PROFESSOR

LOW, D.Sc.

An interesting article by
a scientist who has
patented over 100 in-

ventions.

Will appear in our
Next Issue.

The Rawlplug Co., Ltd., of Gloucester
House, Cromwell Road, S.W. 7, offer good -

value at a very reasonable price. Their
very useful outfit for fixing screws in plaster,
brick, marble, etc., should prove attractive
to -many readers of this paper.

* *

Two little booklets by Mr. W. R. H.
Tingly,i of 92, Queen Street, Hammersmith,
on Fault Finding " and !` Earth and
Aerial Circuit," will be useful to the aniatenr.
Their modest price is one shilling.

According to the " European Commercial"
the French military radio section in Con-
stantinople has now established a regular
service with a Bulgarian station at Varna
and is accepting commercial messages, but
at higher rates than thoge of the Eastern
Telegraph Company for ordinary telegraph
messages.

* * *

The Czeeho-Slovakian firms of Krizik and
Company and Telegraphia, manufacturers of
telegraph - and telephone apparatus, have
formed a mutual enterprise at Prague under
the style of Radioslavia, with a capital ,of
100,000 crowns, which will undertake the
manufacture of special apparatus for wireless
telegraphy and telephony, the construction
of wireless stations, the transmission of
Press messages, etc.

*

It is announced from New York that the
Radio Corporation of America has entered
into an agreement with theTostal Telegraph
Cable Company whereby every office of the
Postal Company in the United States be -

Set built U7 Mr. A. L. Johnson, 17, Newtown Rd. Worro,ter
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NOTES AND NEWS.
(Continued from precious page.)

comes an agency of the Radio Corporation
for the acceptance of radiograms for trans-
mission across the Atlantic Ocean and for
the delivery of radiograms received from
overseas for points in the United States.
This important linking up of radio and
wire line services reflects the rapid growth
of the Radio Corporation's overseas tele-
graph traffic since the return of its high -
power stations by the Government after
the close of the world war. Prior to the
arrangement just made practically all the
wireless messages transmitted to trans -
Atlantic countries originated in New York
City or Washington, D.C. It will now be
possible for commercial centres and the
thousands of small points reached by the
postal system to have equal facilities with
those enjoyed by the eastern cities, while
the same facilities will be available for in-
coming messages.

L.C.G. and Radio.
AWIRELESS society formed by the

L.C.C. staff at the New County Hall
has put up a 150 -ft. aerial. The

society proposes to conduct research work,
many members holding special qualifications
in science and engineering.

Mr. L. E. Clarke's get, at 27, Westminster Road,
Whitehall, Bristol.

The Latest.
ASLOT machine for the developfnent

of broadCasting has been invented in
America, and tested officially by the

Bureau of Standards. It consists of an auto-
matic apparatus, with an exterior not
unlike a post office stamp slot machine. It
is claimed that the machine is " fool proof.".
When the coin is inserted in the slot at the
top (at a time when the broadcasting news
intimates a programme is being sent out),

lights are automatically switched on,
and the music is heard through a large
horn at the bottom of the instrument.

Next Week.
NEST week's issue of POPULAR WIRELESS

will contain a .specially written article
of the exhibition which should prove

of great value to all amateurs and traders.
The author of this article is Mr. W. S.
Sholl, A.M.I.E.E., who for some years has
made a close study of the problems con-
nected with the manufacture of amateur
wireless apparatus.

Readers should on no account miss this
special article.

ARIEL.

Station.

Croydon
Marconi House, London
Writtlo
Paris*
Konigswusterhausen . .

THE RADIO ASSOCIATION.
OWING to the large number of letters of

application for membership it has
been found impossible to reply to

those who have written making various
inquiries, but details are given below.

The subscription to the Radio Association
is 2s. 6d. per annum, and remittances
should be sent to the Hon. Treasurer,
Radio Association, 9, Southampton Build-
ings, London, W.C. 2.

There is no entrance fee payable at the
present time.

Members need have no technical qualifi-
cations.

Any person who is interested in the
practical side of wireless telephony or radio
communication in any form is eligible for
membership. The acceptance of appli-
cations for membership rests with the
officers of the Association.

The question many ask, and which is
troubling thousands of amateurs, is whether
and how broadcasting will interfere with
amateurs' work on other wave -lengths. The
Radio Association is collecting material on
this question and will make representations
to the authorities at an early date. An
announcement will be made through POPU-
LAR WIRELESS as soon as practicable on
this important question for amateurs.

Official representations have been made
by the Radio Association to the authorities
in regard to the terms upon which small
manufacturers may enter the Broadcasting

What you can heat
every evening of the week on your set.

TELEPHONY TRANSMISSIONS
Call sign. Wave -length

in metres.
900
360
400

2,600
2,500 and

4,100
1,085

Company and on other questions. For the
present all manufacturers are continuing to
manufacture as before.

Notice to All Members..
If you desire your interests to be con-

sidered and your wishes respected there is
only one way-to make the membership
of the Radio Association as large as possible.
Get all your friends to join the Association.
They will get their friends to do likewise.

Local branches of the Association are
being organised, and offers of help in this
direction should be sent to Mr. S. Landindn,
M.A., solicitor, the Hon. Sec., Radio Asso-
ciation, 9, Southampton Buildings, London,
W.C. 2, without delay.

MEMBERSHIP APPLICATION FORM.
To the Hon. Treasurer,

Radio Association,
9, Southampton Buildings,

W.C. 2.
Dear Sir,-Please enrol me as a member
of the Radio Association, for which I
enclose annual subscription of 2s. 6d.

Name in full
(with titles)

Address

G E D
2 L 0
2 M T
FL
L P

The Hague PCGG
Messrs. Burnham

(Blackheath) .. 2 F Q 440
Newcastle .. .. 5 B A .. 440

NoTE.-The Bar Lightship, Liverpool,
sends telephony at 6 a.m., 8 a.m., 2 p.m.,
4 p.m., 6 p.m., 8 p.m. (G.11/1.T.). Wave-
length 440 metres. Calls " Liverpool:"
When answering Liverpool calls " Bar
Light."

* The hours of the telegraphic and tele-
phonic communications transmitted from
the Eiffel Tower have been altered on the
reversion to " winter time." The official
notification of their changes is as follows :

3.20 a.m. to 3.30 ; 9.20 to 9.30 ; 15.20 to
15.30; 20.20 to 20.30 ; meteorological report
for France by wireless telegraphy in code.
4.50 and 12.15, telephoned forecasts of
weather. 12.30 to 12.45, weather report over
Europe generally in code.

10.23 to 10.30 ; 11.33 to 11.49 ; 23.36 to

Remarks.

Throughout day to aeroplanes.
Not regular.
Tuesdays, 7 p.m. (G.M.T.).
(See foot -note.)
Daily, 7 and 10.30 a.m. (G.M.T.).

.. Sundays, 2.30 and 5.30 p.m., and 8 to
9 p.m. Thursdays, 8 to 9 p.m.

.. About 9 o'clock any evening.
.. 6 and 7r30 p.m. (G.M.T.).

23.49, time -signals, preceded by the usual
code and message afterwards.

18.16. Weather forecast in plain language
by telephone, followed by a gramophone
concert, the latter always with the experi-
mental idea. All reports of the latter through-
out Europe and from ships in the Atlantic
are valuable. England being in the known
radius, English reports are welcomed, but
naturally are not sufficiently far -distant to be -
of any great Tesearch value.

t The times of the Thursday transmis-
sions are liable to sudden alteration.

Many amateurs may be heard of an even-
ing on 440 metres, also as low down as 60
metres.

A special concert will be broadcasted on
Oct. 18th from 5 to 5.30 and at 6 to 6.30
p.m. Wave -length 360 metres.
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HOW TO MAKE A LONG -WAVE RECEIVER.

N designing a long -wave receiver it is
1 necessary to combine efficiency with

compactness, although for greatest
efficiency it would be wise to utilise as much
space as possible. This point applies
mostly to the actual receiving coils, as in a
one -valve receiver the space occupied by the
valve rheostat, terminals, etc., is com-
paratively small.

The thicker the wire in a receiver the less
will be the loss from resistance, etc., but
considering the length of wire required for
a wave -length of, say, 25,000 metres, the
coils, wound with 22 S.W.G. D.C.C. (standard
wire gauge, double cotton covered) wire
would occupy a space of at least three square
feet.

The construction of the receiver referred
to above will be explained as simply as

possible, and all technical details will be
avoided with a view to simplicity and cheap-
ness combined with a fair amount of
efficiency, so that it _can be made by the
veriest novice without any knowledge of
electricity or wireless.

The construction of the coils will be under-
taken first. These will consist of two sets
of basket coils, deriving their name from
their similarity to basket weaving. The
reason why two sets are being designed
is in order that the receiver may be divided
into a medium -wave range set and a long -
wave range, the first to be, say, from 1,000
metres to 8,000 metres, and the second froth,
sass, 5,000 to 25,000 metres, thus avoiding
serious losses on the low waves which would
otherwise occur owing to the aforesaid re-
sistance and the fact that a large amount of
wire would not be in use, and to a certain
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By Y. W. P. EVANS.

PART I.

extent would be draining the other part
of the receiver.

The materials required for the first set
are : lb. of 22 S.W.G. (6s.) ; 10 ft.
of hard drawn brass wire, A in. diameter
(2s.) ; and a home-made former. This
latter is constructed from a wooden disc
11 ins. diameter and in. thick, nailed
through the centre to a piece of wooden
rod.} in. diameter and 4 ins. length. Round
the outer edge or periphery of the disc,
mark off 15 divisions an equal distance
apart; to be precise, each space should be

in. plus sis in. This is best done with a
pair of dividers. Having marked these
points plainly, drill a hole to a depth of A in.
in each spot, using a No. 44 morse drill,
taking care that the drill points towards the
dead centre of the disc.

Having done
this, file off the
edges so as to give
the periphery a
rounded a p pea r-
anee like a tyre;
this will be of assist-
ance when remov-
ing the coils. Cut
the brass wire into
4 -in, lengths and
fix these in the holes
al ready drilled.
Having affixed the
handle, the former
should have the
appearance of a
Wheel with 15

spokes and is now ready for winding the
first coil (Fig. 1).

The next item is very simple, that of
winding on the wire. Fix the bobbin of 22's
on to a spindle where it will revolve easily
and take a turn round one of the brass pins
with the end, leaving about 3 ins. for con-
necting. Turning the former slowly to the
left with the left hand, wind the wire in and
out the pins zig-zag fashion and continue so
until the depth of winding is about 31 ins.,or

in. from the top of the pins. Dip the inner
end of the wire in black ink and the outer
end in red ink, cut the wire and prepare to
shellac the coil.

The shellac is made up as follows :
Obtain 2 ozs. of flake from a paint store
(2s.), and 6d. of methylated spirit (com-
merical). Place the shellac flakes into an old
tin and just cover with spirit, allowing the
shellac to dissolve, with an occasional stir.
Add spirit as required until a nice creamy
consistency is obtained, then bottle off
and keep tightly corked when not in use.
To thin out add a little spirit. Having
given the coils about three coats:of shellac,
allowing each coat to dry (about ten
minutes), withdraw the pins and slip thi
coil off the former. -

A small wooden disc, about in. thick,
can be fitted to the hole in the centre to form
an extra support for the coil. Now insert the
pins in the former again and commence the
second coil, winding exactly as before, and
so on, until four coils have been so con-
structed. These will form the aerial and
loading coils, that is, one will be used with

the reactance as an aerial coil, and the others
will form extra coils to switch in series with
the aerial.

Now wind a similar coil with 1 -in. extra
winding, about four more turns than the
others, this forming the reactance coil.
Having marked all the ends black and red as
before mentioned, pass the inner end up
through one of the holes made by the pins,
so as to bring it out at the top or outer edge
of the coil, about three holes to the right
from where the outer end finished. In the
next coil bring the inner end up through the
third hole to the left of the outer end, the
next coil three to the right, and the last coil
three to the left.

Place the four coils side by side, the ends at
the top, and make certain that the wire in
each coil is travellins'' in the same direction,
say, clockwise from left to right. Leaving
the red end of number one coil free, twist
the black end around the red end of number
two coil, the black of number two to the
red of three, and black of three to red of four,
leaving the black "of number four to hang
free. After making sure that the insula-
tion (cotton tape) is clear of the joints, solder
the, twisted ends so as to make good con-
tact.,

You should now have five ends suitable for
connecting to a switch, two single and three
double. Bind the coils lightly together
with tape and place them in a cool, dry
atmosphere until required, along with the
reactance coil. If desired the four aerial
coils can be fitted into a neat little box
made of A -in. ply wood without lid, bringing
the ends through the top side without
allowing the bare wire to touch the wood.

Now to prepare for the second set, or long -
wave coils. The same method is employed
as for the low -wave coils, except that finer
wire is used and a larger former. The
latter should be 3 ins. diameter, fitted as
before on to a wooden rod 4 ins. long.
Divide the periphery into 19 points, each,
about in. apart (actual measurement is
Ti -in. less than the half).

Drill a hole I in. deep at each point, using
a No. 44 drill, and cut off 2 -in. lengths of
brass wire, inserting them in each hole, so
that you now have a former containing
19 spokes 1 ins. long. Obtain lb. of 30
D.C.C. wire (about 6s.) and wind this as
before, zig-zag fashion, to a depth of 1 in.,
making the outside diameter of the coil
5 ins. Mark the ends of the coils as before,
and give three coats of shellac.

(Continued on page 420.)

F1G.J..
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The photo on the left, sent in by Mr. H. D.
Rumbledon, 88, High Street, Feltham, Middle-
sex, shows the wireless set fitted up in a sub-
marine.

Above is a photo of Mr. A. P. Skinner (ago
14), of 38, Cliffe, Lewes, who made the 35' -
receiver described in POPULAR WIRELESS
No. 1, and gets excellent results with both tele-
phony and telegraphy.

On the right is a photo of the Quadrangle
of the old Norman Castle at Colchester, showing
the radio set used at a demonstration in con-
nection with a fête arranged recently by the
Mayor of Colchester.

HOW TO MAKE A
LONG -WAVE RECEIVER.

(Continued frees previous page.)

Now remove the pins,
tuck the inner end through to the outside,
and the first coil is ready. Wind four of these
coils the same size and join them together as
with the short-wave coils. If desired place
them in a neat little box of 3 -ply wood,
allowing the five connections to protrude.
The reactance coil for this set should be of
the same pattern, but wound with 32's
(4 ozs. about 4s.).

You have now two sets of coils With
reactance coils to match, and these should
be kept cool until ready for assembly in the
instrument box. The next instruments
to be described will be the condensers.

I propose to explain the construction of
two kinds of variable condensers, both of
which are very simple and inexpensive com-
bined with efficiency. The materials re-
quired for the first type are as follows :

Eighteen 1 -plate glass negatives (used) ;
nine sheets of tinfoil, 6 ins. by 3 ins. ; six-
teen strips of caxdboard, 41 ins, by jF in. by
118- in. ; four sheets of h in. zinc, 3 ins.
wide, cut to the following lengths : 9-4 ins.,
8n ins., 8-N ins., 84. ins., one i in.
brass screw (Whitworth or B.A.), one

ebonite knob, about 1: in. diameter ; two 4
B.A. terminals ; and one baseboard.

First clean the glass thoroughly and get a
good surface. Now proceed to build up the
various parts. Commence with one glass
sheet, then one sheet of tinfoil, one glass

cardbeard strips on either side ;
repeat, one glass plate, etic. (see Fig. I A), until
the last plate is in position, taking care that
all parts are in line with the first section.
When coinplete, grip the whole as tightly
as you can with safety (a vice is ideal for
this) and bind the plates with adhesive tape,
keeping the open ends clear.

The front appearance should correspond
to Fig. 2, and completes the first half of the
cendenser. Assuming the 1 -plates to be
Ti6 in. in thickness, the distance apart of
the slots should be, from their centre line,
rs in., so that we must now construct the
zinc plates to correspond with this dis-
tance.

For example, No. 1 zinc plate (Fig. 3)
should be bent so as to have three sides of the
following dimensions : 4 ins., I;n.; ins.,
4 ins. When so made, it should, slide easily
into the top and bottom slots, or gaps, in the
first half of the condenser.

Having ascertained this to be correct,
take the next smallest sheet of zinc
(812 ins.) and fold as before so as to
fit the position of 2 in Fig. 3, and so
on, with the other two sheets. Having
got them all to slide easily into their re-
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spective slots, drill a hole through the centre
of all four plates and bind together with the

screw and ebonite knob as in Fig. 3.
The halves of the condenser are now

ready for mounting. This is best accom-
plished by fixing the first half at one end of a
board, 81 ins. by 4 ins. by 4 in., a good
method being to shellac the board and the
bottom of the block of plates and, while
" tacky," press them firmly together, the
adhesive binding readily adhering to the
prepared surface of the wood.

Now press the overlapping sheets of tin-
foil together, cut them to an even length,
drill a hole through, and hind them to-
gether with one of the terminals. Slide the
zinc plates into position, and fix a flexible
wire on the outer plate to the terminal
on the end of the board.

A piece of rubber -covered lighting flexible
is suitable about 6 ins, long. Glue a small
ship of wood on the centre of the board,
just high enough for the sliding portion of
the condenser to rest upon, having an
extra " lip " at the end to act as a buffer
and prevent the plates from being drawn out
altogether.

This should be so arranged as just to
allow the tips of the zinc plates to rest in the
slots when withdrawn to their fullest ex-
tent. The condenser should now appear
as in Fig. 4, and is ready for use.

(To be continued.)
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NEW SERIES FOR BEGINNERS.

HAVING learned that the ether of space
is a universally distributed medium
in which waves can be set up and

propagated at the velocity of 186,000 miles
per second, the reader may be interested in
a more detailed consideration of waves
in general and of ether -waves in particular.

All waves of any kind are the results of
some disturbance of the medinm in which
they appear, and all fufil the same important
function, that is, to carry away from the
place where the disturbance occurred some
of the energy which caused the disturbance.

You speak, and some of your bodily
energy is carried off into the air in another
form by means of  the sound -waves you
create ; if you speak into a telephone the
sound -waves take the energy as far as the
instrument, which then passes it on in the
form of electrical energy; which, when it
reaches the 'receiver, is transmuted into the
energy of sound again.

You throw a stone into a pond. In this
instance, the energy you expend passes first
to the stone, which; when it strikes the water,
causes ripples, and by means of these the
energy travels outwards from the centre
of disturbanct, and is lost in various ways.
If you put your finger into the water at the
margin of the pool, you can feel by the
impacts of the ripples that some of the energy
has returned to you.

You light a candle. In producing the
light you disturb the ether by ,setting the
particles of the burning wax into violent
notion, and the energy of combustion leaves
the candle by the extremely rapid means of
waves in the ether.

Nature's Illusions.
At this point it may be well to insist,

with all deference to the popular and con-
venient form of speech, upon the fact that
waves, whether in air, water, or ether, do
not really move ; they seem to do so, but
Nature is a, clever illusionist. For instance,
on rare occasions during the English year
the sky appears to be blue, though air has
no colour. A block of steel seems to be
very compact, yet the particles of which
it is composed are in ceaseless motion at
high speed.

A flower may appear to be red or blue,
but its colour is not in its petals but in our
brains ; in fact, colour does not exist at
all apart from ourselves. The earth moves
round the sun at a speed of about 18 miles
per second, but Nature conceals the fact
from us fairly successfully: Similarly,
although we may feel sure that we can
watch a wave out at sea travel towards us
and eventually dash upon the beach, we
are the victims of an optical illusion.

A wave which we see, for instance, in line
with the end of the pier, never leaves there.
It is created there and there it dies. But
by virtue of the energy which created it and
which it passes on when it dies, it is re-
created a little later nearer the shore, and
this new wave dies in turn and gives rise to
another still nearer the shore, and so on.
The first wave resulting from a disturbance
of the medium is simply the first of a family
of waves, each succeeding member of which
appears a little further from the first than the

By E. BLAKE, A.M.I.E.E.

PART 13.
one before it, just as each succeeding
generation of mankind is more remote in
time from Father Adam than its immediate
forbears.

Wireless waves, then, are not air -waves or
sound -waves, as they are so often wrongly
called, but ether -waves ; and they do not
travel, but are propagated at the speed of
light-the greatest speed known to science-
from a disturbance of the ether caused by
the sending station.

If you pluck a harpstring it vibrates at a
certain rate, which is called its frequency, and
gives out a certain musical note. No
matter whether you pluck it strongly or
feebly, the frequency of its vibration and the
note it sounds do not vary if the length of the
string is not altered. But if y.ou shorten the
string and pluck it again, it vibrates more
rapidly and the note it emits has a higher
pitch than before. On the contrary, by

The waves sent out by the witelesS station
at Bordeaux have a frequency of about
12,760 per second, but although this is the
lowest frequency of any waves produced
artificially by electricians, there is no doubt
that as the ether becomes more and
more crowded with wireless waves, we shall
be forced to go still lower.

Wave -length.
Besides the frequency of a wave there

is another important measurement which is
called the wave -length. I have mentioned
the fact that if you shorten a stretched
string its frequency of vibration increases,
and vice versa. In one sense we may com-
pare the length of the string with the length
of a wave, because it is true of wireless waves
that the higher their frequency the shorter they
are.

Thus, whereas waves of ultra -violet light,
which vibrate at the
enormous frequency

Mr. C. Noakes' set, at 58, Park Hill, Smethwiek,

lengthening the string its frequency is
lowered, as is also the pitch of its note.
These are facts of common experience, which
you can test for yourself with a tightly
stretched piece of twine or iron wire.

Frequency.
Now the ether may be regarded as a harp

of innumerable strings, and ether -waves
as the vibrations of these strings. There are
no actual strings in the ether, of course ; it
is perfectly continuous throughout space.
Yet it acts as though it had strings, because
so many " notes ' can be played upon it.
It is, in fact, in eternal vibration.

The frequency of which an ether -wave
(or vibration) is capable is astounding.
At the top of the scale, so far as science has
yet discovered, the ether vibrates with a
frequency of millions of billions per second,
corresponding to X-rays and the radiations
from radio -active materials. Next come
vibrations known as ultra -violet light, with
a frequency of three thousand billions per
second. This light, though not visible to
the eye, can be detected by a photographic
plate 'and is called " actinic light" by
photographers.

At the -bottom of the scale are the huge
ether -waves used in wireless telegraphy.

near Birmingham.

mentioned above,
have a length of one -,

ten -thousandth
(-r-dh-,7) part of a milli-
metre, the waves used
by the Bordeaux wire-
less station, having
the much lower fre-
quency of 12,760 per
second, are about
14 miles long.

To sum up : The
three fundamental
measurements in con-
nection with a wire-
less wave are

1. The velocity with
which it is propagated
through space. This
velocity is 186,000
miles per second al-
ways, no matter what

its wave -length or frequency may be. At this
velocity a wave -motion in the ether, started
by the great Marconi station at Carnarvon,
is detected in Australia one -fourteenth of a
second afterwards.

2. Its frequency. This is the number of
times per second a wave is created at a given
point in space. This will be clearer to the
reader if he will imagine that he is endowed
with a special sense which enables him to feel
wireless waves in the form of, say, a slight
electric shock. If, thus equipped, he were to
take up his stand within range of a wireless
station which is sending out waves with a
frequency of five, he would feel five shocks
every second. (Five is an impossible fre-
quency for a wireless wave, but the argu-
ment is none the less correct.) To revert
to common phrase, we may say that the
waves are passing across him at the rate of
five per second.

3. Its -wave -length. Wireless waves spread
- out from a sending station in all directions.

We may usefully compare them to the
ripples which Spread out from a stone ,

thrown into a pond, but the comparison is
not complete, because whereas the ripples
in the latter case are confined to the surface
of the water, the ether -waves not only spread

(Continued on page422.)
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NOTES ON THE LONDON ETHER.
THE nightly congestion on and near the

amateur transmission wave -length in
the London area is becoming so self-

evident and self-assertive that of the two
we prefer to talk about it rather than listen
to it.

On certain evenings during recent weeks,
spark jamming-broadly tuned and very
penetrating-had seriously interfered with
many experiments ; but, in spite of this,
we are conscious, " through the medium
of our instruments," of the rapid progress
being, made by private stations in the
volume and clarity of their radio -telephonic
communications,

Experimental musical transmissions by
amateurs have also shown wonderful
development.

The gramophone of the cheap and tinny
variety, which was perhaps good enough
as a convenient source of noise for pre-
liminary work, is no longer "suffered
gladly by the discriminating amateur.

The technical details of transmitters
have now reached such a degree of perfec-
tion that we are beginning to aim our
criticism at the original music rather than
at the type of the radio apparatus em-
ployed. Whether this is always justifiable
remains to be seen.

It seems to be generally recognised now
that, if you want really enjoyable music at
the receiving station, it is essential that the
original music at the transmitting point
must be of unimpeachable quality. This
point is so obvious that we feel almost
compelled to apologise for pointing it out,
but our justification is furnished by certain
stations who strive most industriously after
perfection and have actually attained it-
i.e., perfect reproduction of all the original
defects of the records used.

In this connection is interesting to
draw attention to the excellent music
transmitted by 2 W Q, who, we under -

By 2 A N.

stand, is experimenting with the. " Algra-
phone " (a super -gramophone manufactured
by Alfred Graham & Co.). This reproduces
the record music with extraordinary fidelity,
freedom from " blast " and resonance being
most marked.

The general recognition of the need of
original music of good quality has turned
the attention of many of the London
experimenters to the use of the piano for
musical experiments.

We have been much interested in the
experiments recently carried out by
2 Q M, and have noted with pleasure the
round and mellow tone and the great
volume and wide scale range attained in
these experiments. Similar results have
been obtained by 2 Q S at Brixton, and we
would offer  our congratulations for the
technical excellence of the results obtained
on relatively small power.

. Might we conclude these notes with an
appeal to those using transmitters to wind
up each speaking period, or separate ex-
periment, with their own call sign and that
of the station they are working with thus-
" 2 Z Z changing over for 8 A B,"
instead of letting this very reasonable
regulation degenerate into the single word
" over," or even the equally vague " over
for you."

Amateurs ' engaged in experimental trans-
mission work are invited to send in concise re-
ports and criticisms for publication in "Popular
Wireless." Copy accepted will be paid for at

our usual rates.
EDITOR.

NEW SERIES FOR BEGINNERS. I
(Continued from previous page.)

upwards, but also penetrate the earth
slightly. For our purposes it is simplest to
imagine the waves spreading out in huge
circles with the sending station at their
centre.

It is obvious that all receiving stations,
equally distant from a sending station, will
be affected by the waves at one and the same
time. Thus, although a message may be
intended for one particular station, this
property of wireless waves, whereby they
distribute themselves to every point of the
compass, causes every other .receiving
station within range of the transmitter to
share in the distribution.

Only an infinitesimal portion of the total
energy thrown into the ether is really needed
by the station for whom the message is
intended ; all the rest, almost 100 per cent.
of the total, is wasted. There is, however,
a great advantage to be gained from what
may strike the reader as a clumsy and

wasteful method of telegraphing, namely,
that when it is desired to send the same
message to more than one station it can
be done without expending any more
energy or time than is needed to communi-
cate with one station only.

Within the huge circle which represents
the effective range of the transmitter, thou-
sands of receiving stations may be set up,
and all of them can receive the message at
the same moment. This is, nowadays, called
" broadcasting," and many a life and many
a good ship has been saved because it was
possible to send a wireless distress call simul-
taneously over a large area of the sea, and
thus ensure its reception by other vessels.

Similarly, were it not for our ability to
spread wireless transmission we should be
unable to enjoy the novelty of receiving in
our homes music and speeches by wireless
sent out by the promoters of wireless con-
certs. The value of broadcasting in the
cases of time signals and weather reports is
inestimable.

The reader must not imagine for a moment
that because in theory it is possible for all

stations to receive from a transmitter if they
are within its working range that this act-
ually occurs in everyday work. Very little
business would be possible if there were no
means for a receiving station to " pick up,"
undisturbed by the others, the messages it
wants. Every second, day and night, the
ether is pulsing with myriads of wireless
waves, yet in the receiving rooms of the
wireless stations are wonderful instruments
which enable the operators to select from
the etheric tangle the messages intended
for them, just as a single strand of cotton
may be drawn from a woven fabric.

Whilst it is true that modern methods of
tuning prevent the undue interference of
unwanted waves with any given station,
it would clearly be very useful if we could
telegraph wirelessly in a straight line, and
although the art has not yet reached such
perfection, the Marconi Company has already
succeeded in concentrating the outward
flow of energy.from the transmitter into the
form of a beam, so that the waves emerge
from the station something like a beam of
light from a searchlight.
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THE THREE -ELECTRODE VALVE.
By JOHN SCOTT-TAGGART, F.Inst.P.,

(Chief Technical Adviser to Popular Wireless).

Author of " Wireless Valves Simply Explained," " Elementary Text -book on Wireless Vacuum Tubes,
and " Therrnionic Tubes in Radio Telegraphy and Telephon.,...

THE kind of valve shown in Fig. 4
1 (POPULAR WIRELESS No. 16) is called

a two -electrode valve because it only
has a filament and a plate, each of which is
called an " electrode." Such an arrange-
ment was at one time used for receiving
wireless signals, but it was displaced by
what is known as " the three -electrode
valve," which contains not only a filament
and an anode, but an additional electrode

Pm connectedFry 1. yrid
F2C1*--191,2 connected

to one end
Pan of Filament

A
olament

connedea'
lo o!her end (:)----Prn connected to
of filament anode or plate

called a grid. This grid is a metal structure
arranged between the filainent and the
anode, and is of open-work riature so that
electrons can pass through the holes in the
grid on their way to the anode.

The Valve Holder.

The different parts of the valve are
the filament grid and plate. There are
four pins passing through what is known as
the cap ' of the valve. Each pin is con-
nected to an electrodeinside_the valve. If
you examined a valve you would find that
the pins, instead of being arranged in a
square, form the points of a kite, as shown
in Fig. 1. The pin marked G is connected
by a wire passing through the bfilb to the
grid ; that marked A passes to the anode or

Fig. 2
,R,i0 de Filament

`..vt..' ...2
,-,-,,,-+- OPIC1

..--..-
:.-.----- '----Filatrzeni

..,
-..--------,

0 8

plate ; the tivo pins marked F1 and F2 are
connected to the two ends of the filament
wire. Sometimes the valve will have the
cap lettered showing which pin goes to
which electrode ; sometimes the pin going
to the anode is indicated by the letter A or
P. The pin immediately opposite is the
grid, while the othe'r two are the filament
pins.

Connections to the electrodes might
simply be made by fixing wires to the pins,
but this would be very inconvenient,
especially as it is often desired to remove a
valve or replace it. A special valve holder is
therefore employed, and serves a similar pur-
pose as a lamp holder for an ordinary elec-
tric lamp. The holder, Fig. 2, which varies
in design, has four sockets arranged in the
shape of a kite, and the pins on the valve
cap fit into corresponding sockets to which
external connections are made. The reason
for arranging the pins and sockets in an un-
symmetrical manner will now be understood;
the valve cannot be fitted into the holder
incorrectly. For example, the grid pin
could never slip into the socket intended for
the anode connection. We will now in-
vestigate the action of the three -electrode
valve.

Fig. 3 shows diagrammatically a three -
electrode valve consisting of a filament wire
F heated by current from a six -volt accumu-
lator B1. Round this filament is an anode
A. This anode is sometimes arranged as a
metal plate, but it more usually takes the
form of a cylinder round the filament.
Round the filament, and closer to it than
the anode, is a spiral, or; more accurately,
.a helix, of wire which is labelled G. This
helix must not touch either the anode'A or
the filament F. The three electrodes of the
valve, therefore, are the anode A, the grid
G, and the filament F. The grid G was
originally so termed because in the earlier
forms of the three -electrode valve the plates
and grids were flat and did not surround the
filament, as in the case of most modern
valves.

Operation of the Valve.

In such cases, the grid often consisted of
an arrangement something like a sieve
through which the electrons passed on their
way to the anode. In Fig. 3, the electrons
shoot off from the filament F, pass through
the open spaces in between the turns of the
grid' G, and travel to the cylindrical anode A.
Between the anode A and the filament F is
a milliammeter M and an " anode battery " or
" high-tension battery " B2, the positive
side of this high-tension battery being con-
nected to the anode and the negative side
to one side of the filament. It does not
matter to which side of the filament the
battery B2 is connected, but it is preferable
to connect it to the positive terminal of the
film -ilea accumulator B1.

If we connect up the arrangement shown
in Fig. 3, under nonual conclitiOns a steady

electron current will flow from the filament
through the spaces in the grid to the anode
A and round the anode circuit. This steady
current will produce a deflection of the
milliammeter M. It was:found that the ar-
rangement could be used as a strengthener
or detector of wireless signals. It is not

Filament accumulator. High-tension_
hal fery

possible to explain here all the reasons why
the three -electrode valve may be used as a
detector or amplifier ; it is only proposed
to give a very brief theoretical description.
It is. found that if a positive potential is
applied to the grid of a three -electrode
valve, the electron current from the fila-
ment to the anode and round the anode
circuit is increased, whereas, if a negative
potential is given to the grid the normal
steady current round the anode circuit is
decreased.

Effect of Varying Grid Potential.

In the Fig. 3 arrangement the current
through M will be increased or decreased
according to the way we connect the ter-
minals W X to a source of potential such as
a battery. It is to be noted that the poten-
tials of the grid are potentials relative to
the filament.

(Continued on next page.)
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THE THREE -ELECTRODE
VALVE.

(Continued from previous page.)

Fig. 4 shows how we represent diagram-
matically the arrangement of apparatus
shown in Fig. 3. The grid G is shown as a
dotted or zig-zag line G placed in between
the filament F and the anode A. This
method of showing the valve is varied some-
times, but the reader will always recognise
the different electrodes. The arrangement
of Fig. 4 shows a picture of what is hap-
pening to the electrons. Many of the elec-
trons (such as those marked E2) pass from
the filament F through the holes or spaces
in the grid G to the anode A and so round
the anode circuit in the direction of the
arrow -head.

Some of the electrons emitted from the
filament (such as those marked E3) return
again to the filament. We see, therefore,
that the anode is not drawing up all the
electrons emitted by the filament. If now
we connect a battery B3 across the terminals
W X, as shown in Fig. 5, the number of
electrons passing to the anode and round the
anode circuit will vary according to which
way round we connect the battery B3. In
Fig. 5 the battery B3 has its negative side
connected to the grid 3G and its positive side
to the filament F. The grid is therefore given
a negative potential of several volts.

Effect of a Negative Potential.
The result of this negative potential will

be to repel the negative electrons leaving
the filament, and many of them will there-
fore be sent back and will return again to
the filament. Many others, however, will
slip through the holes in the grid and pass
on to the anode A. The effect, however, of,
the negative potential on the grid will be
to cut down the number of electronS reach-
ing the anode, and therefore to reduce the
anode current flowing through M. If we
increase the negative potential on the grid
sufficiently we would repel all the electrons
which would have gone to the anode, and
the current round the anode circuit will thus
he reduced to zero.

If, however, we connect (as in Fig. 6)
the battery' B3 so that the positive ter-
minal is connected to the grid G and the
negative terminal to the filament F, the
grid will help to attract electrons from the
filament to the anode. Very few -of these
electrons will actually strike the grid itself.
Most of them will pass through the holes
in the grid and be attracted on towards the
anode A. if we keep on increasing the
positive voltage of the grid by increasing
the battery B3, a time will come when all
the electrons emitted from the filament
will be passing to the anode A.

Meaning of "Saturation."
This is because a filament will only

emit a certain number of electrons per
second at a given temperature, and when
these are being sucked up by the anode it
is impossible to produce a bigger anode
current without altering the temperature of
the filament.

When the grid is helping the anode A to
draw up all the electrons emitted from the
filament, the valve is said to be saturated,
and the point beyond which it is impossible
to increase the anode current is called
saturation point.

The action of the three -electrode valve
may be explained by considering our water
analogy. Fig. 7 shows the same arrange-
ment as that explained in connection with
the two -electrode valve, but has the
addition of a propeller P2 placed in between
the rose R and the inverted funnel U.
_The handle T may be used to rotate the
propeller P2, the actual mechanical ar-
rangements, of course, being of no import
ance in connection with this explanation.
By rotating the handle T in a clockwise
direction we can cause the propeller P2
to revolve also in the same direction.

Let us assume that the propeller P2 is
normally still and that the revolving
propeller P3 causes the funnel U to
suck up about half the water which is
sprayed out from the rose R. If we
rotate the propeller P2 in an anti -clock-
wise direction, we may counteract the
suction of the funnel U and blow back a
good deal of the water which would have
been sucked up to the funnel U. If we
turn the handle T fast enough the back
draught of P2 will more than counteract
the suction of the funnel U, and no water,
as a result, will be sucked round the circuit
UP3V. The revolving of the propeller P2
in an anti -clockwise direction corresponds
to the application of a negative potential or
voltage to the grid of a three -electrode
valve.

In the case of the three -electrode valve,
there ia normally a flow of electrons from
filament to anode, and this flow is reduced
by repelling electrons by a negative poten-
tial an the grid. In the same way, by
revolving the propeller P2 in an anti-
clockwise direction, we can repel the
streams of water which would otherwise
be sucked up by the funnel U.

It is to be noticed that the water which
is repelled will fall back into the vessel V
just as electrons repelled by the grid return
to the filament.

If now we revolve the propeller P2 in a
clockwise direction it will suck up water
from the rose R and will, therefore, be
assisting the suction of the inverted funnel
U. The propellers P3 and P2 will be

assisting one another to. produce a very
strong draught which will suck up more
water than .before ; the propeller will, in
fact, suck up a lot of the spray which,
although being projected from the rose R,
is merely falling back into the vessel V.

A Water Analogy.
By drawing up these fine streams of

water, the water entering U and passing
round the circuit UP3V is increased.
However fast we revolve the propeller P2,
it will be obvious 'that no more water will
pass round the circuit UP3V than that
which passes when all the water sprayed
out from the rose R passes up to U. This
effect, therefore, is very similar to the
saturation effect produced in a three -
electrode valve. The revolving of the
propeller P2 in a, clockwise direction is
equivalent to applying a positive potential
to the grid of a three -electrode valve.

The Fig. 7 arrangement will help to
explain why small variations in grid
voltage produce large variations of anode
current. In Fig. 7, since the propeller
P2 is much closer to the water emerging from
the rose R, a much stronger suction effect
will be obtained than that produced by the

main propeller H revolving at the same
speed. The distance between U and R
weakens the suction effect on water emerg-
ing from the rose R ; but the propeller P2,
being quite close to R, has a very big effect
on the quantity of water sucked up into
the funnel U.

In the same way, the- grid of a. three -
electrode valve, being closer to the filament
than is the 'anode, is able to control the
anode current very effectively, the slightest
voltages applied to the grid causing large
variations of anode current.

The three -electrode valve, therefore, will
act as a strong amplifier. Further ex-
planations of the action of the valve as an
amplifier will be found in the present
author's new book, entitled " Wireless
Valves Simply Explained."

The Editor will be -pleased to consider
articles from amateur experimenters for
publication in POPULAR WIRELESS.

Articles accepted will be paid for at our
usual rates.
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Tye got Mullard
Accessories

The wireless components with a world-wide
reputation of marif years' standing.
They will ensure your getting a set which
looks well, works well and speaks " well.

For receiving vocal and instru-
mental items you must have the

MULLARD " ORA " Valves
to get the best results.

Oscillates- Rectifies -Amplifies
Specially recommended where good
amplification is required.

15/-

IMPORTANT
each

NOTICE
The great demand for Mullard ORA Valves and
other accessories has compelled us to open much
larger works. A greatly increase,' output is now
available.

The MULLARD "R" Valve is now
reduced in price from 22/6 to 17 6

Mallard Ea dioValve
45, Nightingale Lane, Balham, S.W.12,

1111111111111111111111111111111111111111111111111111ifill11111111111111111111111i.lil
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1:1 THE " DE LUXE " CABINET id Finishc

HIS SET has been specially designed
to meet the requirements of those who

1 desire a Wireless Receiving apparatus
maximum efficiency, simplicity of control,

the whole self-contained in a "De Luxe"
designed to harmonise with other

of artistic furniture.
INSTRUMENT comprises a Valve and

Set so arranged that, by the manipu-
ofa simple switch, either can be

into operation as may be desired, the
being suitably amplified by means

a two -valve Audio Frequency combination.
PATENTED form of permanent
Detector-which entirely eliminates

usual troublesome setting-is fitted in
as Standard.

MOUNTED upon the highly polished
Panel are the necessary Controls,

arranged for con v e n i e n c e of

LOUD SPEAKER and requisite
are mounted in the Cabinet, the

of which is provided with adjustable

HEADSETS are included in the equip-
for use on such occasions as when the
Speaker may not be required.
CAN SUPPLY the Cabinet in any

to order, the overall sizes being 3 ft.

s
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13 WIRELESS RECEIVING SET 1

m
1 high by 1 ft. 8 in. square. The workmanship

Et :
ci PRICE - - 100 GUINEAS 11 and design of these Cabinets are exquisite11 El
II a 'rinrommurommarirmurtrommulmummunariamarta specimens of the cabinet-makers art.

: SPECIAL NOTE Our price include the supply and erection of the Aerial in any part of Great Britain, and the
handing over of the Set in thorough working order and to our customers' entire satisfaction. IN

.11.

i The TELEPHONE MANUFACTURING C°., LTD. :

Works Dulwich, S.E. 21:
is

Hollingsworth
Telephone: Sydenham 2460-1. Telegrams: Bubastis Dulcrox," London.
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THE SELECTION OF TELEPHONES.
DUE to the considerable controversy at

the present time between various
manufacturers of telephone receivers,

the writer is prompted to give an outline
of the functions of the telephone and show
methods whereby the reader can test and
select the best telephones for his purpose.

The function of the telephone is to con-
vert pulses of current passing through the
magnet windings into audible sounds. For
a given current, the amount of sound the
telephone diaphragm will produce depends
upon a resonance effect between the fre-
quency of the pulses of current and the
natural mechanical frequency of the dia-
phragm.

sot rev

\ 7%

AD.rv5rMetv, Of DMIPHR4G, OR REED.

If the two be equal, then maximum
sound will be produced ; the diaphragm
will vibrate in unison with the fluctuating
magnetic pull upon it. The greater the
difference between these two periods, the
weaker the sound -waves become.

Diaphragm Adjustment.
It is usual in the reception of continuous

waves to vary the frequency of the beat
riclte until maximum sound is produced,
which means that in this condition the beat
currents equal in frequency the mechanical
period of the diaphragm. In the reception
of spark signals, however, this is not
possible, as the note received is of fixed
frequency. Thus, with a given- amount of
power, the station with a note near or
having the frequency of the receiver tele-
phones will give the best results on com-
paring distances. Modern spark trans-
mitters are .designed with a high spark
frequency near the natural period of the
telephone diaphragm.

Telephones with non-adjustable dia-
phragms generally have a natural period
fo ab-out 1,000 per second. From this it is

seen that they will be most sensitive on or
mound this frequency.

The reception of speech and music calls
for a good design of telephone receiver, in
order that minimum distortiOn shall occur.
With fixed diaphragms, distortion occurs
to a degree more or less dependent upon
the character of the speech and the thick-
ness of diaphragm or reed. Much less
distortion occurs with a soprano than with
a bass voice, and this is noticeable every day
on telephone trunk lines. A female voice
can generally be heard with far more
clarity than a male voice, and -this is due

By BERNARD LAX.

to the fact that the female tones are higher
pitched, and therefore nearer the natural
period of the telephone diaphragm.

For speech frequencies, a medium thick-
ness of diaphragm is most suitable, this hav-
ing a natural mechanical period of 700 to 800
per second.- Thin diaphragms, although
giving good results with reception of wire-
less telegraphy, produce badly distorted
speech which is termed ." tinny."

The design of telephones has had great
attention paid to it, but, although this is
the case, no doubt many types of telephones
give poor results with reception of music,
and more especially speech. If fixed dia-
phragm telephones be used, comparison
with various makes should be made on
speech reception. The receiving circuits
should be detuned sufficiently for the speech
to be just intelligible.

By inserting various makes of telephone
in the circuit, comparison can be effected
and a good pair for vocal frequencies easily
found. It will be noticed that the tele-
phones which produce the loudest sounds

may not give the best reproduction of
speech. Discernible, clear results, however,
are more desirable than louder but distorted
speech.

Adjustable diaphragm or reed telephones
can be puichased with more certainty of
good results. It is necessary to adjust the
diaphragm or reed when receiving speech,
and it will be found that slightly different
adjustments are required for the character
of the various voices. The diaphragm or
reed adjustment varies the natural period
of the telephone, and by this means an
average frequency can be selected to suit
the incoming speech or music.

The method of diaphragm adjustment
for various voices and instruments is shown
in Fig. 1. The notes of various well-known
spark stations are indicated to show the
average frequency for speech or music
reception.

By use of this chart the reader will be
able to overcome to a great extent the chief
disappointment in connection with the
reception of radio telephony.

HINTS TO AMATEURS.
ji7HEN drilling holes into the edges of

VV VV ebonite plate it will be found a very
tiresome task, as the ebonite will

often break away from the edges. To over-
come this difficulty clamp the ebonite be-
tween two pieces of wood in the vice. This
will keep the edges from breaking away.
Where it is not possible to clamp it up,
always drill a small " pilot " hole first, and
then use the desired drill.

*

A. very neat form of connecting plugs in-
stead of terminals may be made from some
short pieces of copper or brass tube. Two
sizes will be required, one for' he hole to be
plugged and the other to act as the " jack."
The larger tube should be cut off intoshort
lengths, slightly longer than the thickneSs
of the panel. Stand the tube on end and
on something solid (metal preferred), and
flange out the end with a centre punch.
Drill holes in the panel (a good tight fit
for the tube), put the prepared tube into the
hole, and then flange out the other side.
This will make a kind of rivet in the panel.

Then gently tap one side with a hammer
whilst -the other Side is resting on a piece

of ,metal. This will dote the tube down
quite tight. A good plan is to make a
sinall brass tab with a hole in it that
will just slide on the tube before it is riveted
in; so as to allow the lead to be soldered on
and leave the hole quite clear. The jack
portion is a Very simple matter ; just make
a saw -cut down the tube 'lengthwise for a
little way and open it but a little so- that

' it will have a springy fit in the tube. In-
stead of the tube 'jack a brass split pM will
do very well, and if a small piece of
ebonite tube is 'slipped on after the wire
has been soldered in it will add to its
appearance.

* *

To cut threads on small rods or wire make
a pair of hard wooden jaws to fit the vide
and cut V-shaped slots vertically to take
the rods, making these different sizes.
This will keep the rods from turning round
just as you begin to get a decent depth of
thread.

Receiving Set constructed by Mr. R. C. Reynolds, ci 65, York Place, Edinburgh.
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A GLOSSARY of RADIO & ELECTRICAL TERMS.
RECTIFIER.-A device for converting an

alt -.?..rnating current into a unidirectional
current. This is usually brought about by
means of apparatus (e.g., a crystal detector)
which allows current to flow through it in
one direction only, and to wipes out one half -
of each alternating current cycle.

REGENERATIVE COUPLING.-A system
of coupling in which the varying anode
current is sent through a reactance coil which
is inductively coupled with the grid circuit
Thus, variations of anode current produce
further impulses on the grid, these in turn
producing still greater variations of ancde
current, and so on. Regenerative coupling,
therefore, enables one valve both to detect
and amplify.

RELUCTANCE.-The opposition offered by
a magnetic path to the passage of magnetic
flux. The reluctance of any path depends
upon the length and sectional area of the
path, and the permeability of the material
of which it is composed. In any magnetic
circuit, the reluctance is given by Magneto -
motive Force ±- Magnetic Flux. Cf. Ohm'S
Law.

RESISTANCE.-The opposition offered by
an electric path to the passage of current,
when no reactance is present. Except in the
case of high -frequency currents, resistance
depends purely, upon the,. conducting path
and is independent of changes in the value of
the current. The resistance of any path
depends upon the length and sectional area
of the path, and upon the material of which
it is composed.

RHEOSTAT.-A variable resistance placed
in a circuit to control the value of the current
flowing. The resistance is placed in series
with the rest of the circuit, and not in parallel
as in the case of a potentiometer.

R.M.S.-An abbreviation. for Root Mean
Square: The R.M.S. value of an alternating
current is the square root of the average
value of the square of the current, and is the
value of the direct current which would
produce a heating effect equal to that of the
alternating current. In most cases the
R.M.S. value of an alternating current is
about 0.7 of the maximum value. For
example, a current whose maximum was 10
amperes would heat a conductor to the same
extent as a direct current of 7 amperes.

SELF-INDUCTION.-See Inductance.
SERIES.-Two or more conductors or

pieces of apparatus are in series when the
whole of the current in the circuit has to pass
through them one after the other. In a
simple receiving circuit, for instance, the
telephones and crystal detector are connected
in series. Cells are connected in series -when
the required voltage is equal to the suns of
the voltages of the individual cells.

SHUNT.-When two portions of a circuit
or pieces of apparatus are connected in
parallel, one is said to shunt the other. In a
grid circuit, for instance, the grid condenser
is shunted by the grid leak, the two being
connected in parallel.

SKIN EFFECT.-Unequal distribution of
current in a conductorthe current tending
to flow near the surface of the conductor and
not in the centre. The effect is only noticeable
in the case of high -frequency currents. For
this reason, conductors for, large high -fn.
queney currents aro often made of copper
tubing-sometimes silver-plated.

SOFT VALVE.-A valve in which a little gas
remains. The anode current is carried partly
by this gas as well as by the electron stream
from the filament.

SOLENOID.-A coil of wire wound in a long
spiral, for the purpose of producing a magneto -
motive force along its axis.

SPARK.-An electric discharge which occurs
between two electrodes when the applied
voltage is sufficient to break down the air
in the gap. A spark usually consists of damped
oscillations, the frequency of which depends
upon the inductance and capacity of the
circuit, and the number of which depends
upon the resistance of the circuit, including
the gap.

SPARK TRANSMISSION.-The transmis-
sion of wireless waves by means of oscillat-
ing condenser spark discharges across an
air gap. Each discharge sends out one train
of damped oscillations.

SPECIFIC INDUCTIVE CAPACITY.-The
specific inductive capacity of a material is
the ratio of the capacity of a condenser
having that material as dielectric, to the
capacity of, an exactly similar condenser
using air as dielectric. The specific inductive
capacity of air is 1 of mica, 5 ; of waxed
paper, 2 ; and of glass, 6 to 10.

SPECIFIC RESISTANCE.-The resistance of
a sample of material 1 cm. in length and 1 sq.
cm. in cross-section. The specific resistance
of copper is 1.7 mierohrns (1 microhm=
Tdr,L-ar, ohm), and that of iron is 12-2.

STATIC ELECTRICITY.-Electricity which
remains stationary on the surface of a body
in the form of an electrostatic charge. Dis-
turbances caused by static electricity collecting
on an aerial from the atmosphere are often
called " static."

THERMIONIC VALVE.-A bulb, partially
or entirely exhausted of air, and containing
a glowing filament, a metal cylinder (plate
or anode), and a wire or perforated metal
mesh, or grid. The discharge of electrons
from the heated filament enables the valve
to rectify, amplify, or generate electric
oscillations.

TRAIN OF WAVES.-The group of waves
radiated by one spark discharge from a spark
transmitting station.

TRANSFORMER-An apparatus for pro-
ducing alternating voltage and current in one
circuit by magnetic induction from another
circuit carrying alternating current. The
induced or secondary voltage may be greater
than, equal to, or less than the applied or
primary voltage. Not to be confused with
the converter.

TUNING.-The operation of adjusting the
natural frequency of one circuit to be equal
to that of another, by varying the values of
the inductance and capacity in the circuit.

TUNING COIL.-A variable inductitnee by
means of which tuning is effected.

VALVE.-See Thermionic Valve.
VOLT.-The unit of electromotive force

or electrical pressure, being that pressure
which will drive a current of 1 ampere through
a resistance of 1 ohm. The electromotive
force of a single accumulator cell is about
2 volts.

WATT.-The unit of electrical power,
being the power exerted by a current of 1
ampere flowing under a pressure of 1 volt.
746 watts are equivalent to 1 horse -power.

WAVE-LENGTH.-The distance travelled
by a wireless wave while it increases from
zero to its maximum value, in one direction,
reverses, attains its maximum value in the
other direction, and falls to zero again.

WAVEMETER.-An instrument for meas-
uring the length of wireless waves. It generally
consists of a simple receiving circuit, the
variable condenser scale of which is marked
with divisions corresponding to the wave-
lengths which give a maximum signal strength
at the particular

WIRELESS WAVES.-Oscillating disturb.
ances of the electrical and magnetic
conditions of the ether, which are set up by
an oscillating electric discharge, and are
capable of producing oscillating currents in
a receiving aerial.

Mr. B. H. Beukes, Somerset West, Cape Colony, South Africa, and his home-made set.
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CONTROLLING MODELS BY WIRELESS.
By MAJOR RAYMOND PHILLIPS, I.O.M., Late Member of the Inter -Allied Commission of Control.

HAVING described in my previous article
a simple method of constructing a
modified form of " Hertz " oscillator

suitable for transmitting purposes, I want to
advise amateurs to be careful, when se-
curing an ignition coil to the base -board as
described, that screws are not used in such
a manner that damage may be done to the
condenser, or the secondary winding of the
coil. It is better to make a suitable clamp
of brass strip 1 in. wide by - in. thick,
and secure the coil to the base -board as
shown in }lg. 1.

The receiving apparatus for use in
connection with the wireless control of
a model electric train will consist of a
coherer, relay, simple selector (i.e., seledtion
by sequence), and switch, the latter for
opening and closing the circuit connected
with a coherer. Current for the coherer
circuit will be supplied from an ordinary
31 --volt pocket -lamp battery.

The antenna, or aerial, will consist of
two aluminium, brass, or copper tubes,
2 ft. 6 in. long by - in. outside dia-
meter, the same as those fitted to the
transmitting apparatus described in my
previous 'article,

Mounting,the Relay.
The relay is a simple and inexpensive

type, and I am now going to furnish
diagrams,- together with!, such' elementary
instructions , that praetically any amateur
should be able to undertake the construction
of same. Fig.- 2 shOws the. relay complete.

It consists of a' base:board A, electro-
magnet B,. armature. 0 with contacts D
and D1 (the latter being -adjustable, as
shown at E); VulcaniSed: fibre 'block F,
soft iron shoe G, armature balance spring H
with adjusting -rod I; supporting' pillar ',I
with adjustable rod K, four terminals L, M
(i.e., two at each end: of the base -board A).

_ .

The base -board A should -be made of
white pine - 5 in. long by 3 in. wide by

in. thick. It should be either shellac
varnished or french polished; and four
terminals fitted as shown in Fig. 3.

B.The electro-magnet B. (as shown in Figs.
2 and 4) consists of , a wound boxwood
bobbin, a Swedish charcoal, soft iron core
2 in. long by _5, , in. _ diameter, riveted
to a soft iron base (or it can be secured
to the base by means of an iron. screw)

_,and _fitted with a soft iron, shoe, also
vidcanised fibre block and contact rod.

An old silver watch -case bow will, if
straightened out, make a good contact,

PART 4 (NEW SERIES).
and a small piece should be forced into a
hole drilled in the contact rod Dl ; or, if
sufficient is available, the silver rod itself
may be used for a contact.

The armature C (as shown in Figs. 2 and
5) consists of a piece of Swedish charcoal
soft iron 2i in. long by I in. wide by A in.
thick, tapered, and fitted with a piece
of spring brass No. 28 gauge, and a silver
contact riveted at one end as shown.

A small piece of silver rod cut from an
old silver watch -case bow will also do
for this contact, which latter should be
filed smooth after riveting in order to
present a good contact siniaae.

The boxwood bobbin of the electro-
magnet should be fully wound with No. 34
gauge single silk covered copper wire. It
will be necessary to purchase about a
quarter of a pound of the wire in question.

Winding should be commenced by
passing the wire through a hole in one
flange of the bobbin (as shown in Fig. 4).
The latter can be mounted upon a mandrel
in a lathe, whilst the bobbin or reel (upon
which the wire is wound when delivered
from the makers) can be mounted upon
any suitable spindle, and arranged in 'such
a manner that the reel can revolve freely.
The wire can then be guided by hand.

After winding the first layers of wire,
a piece of silk should be placed over the
leading -in wire to obviate any possibility
of its short-circuiting with subsequent
layers.

Great care must be exercised in winding,
more especially with the silk covering of
the wire, which is easily damaged if carelessly
handled.

Those amateurs who do not possess a
lathe can easily rig up a mandrel fitted
with a crank handle, so that winding the
bobbin should not present any difficulties.

1 have often rigged up a cinematograph
film rewinder for the purpose.

When the bobbin is fitted with wire the
end of the latter should be secured by
passing it twice under the last single coil.

Fully six inches of spare wire should be
left at each end of the winding, so that it
can be coiled up and connected to terminals
as required.

Other Parts.
Those amateurs who do not mind the

extra trouble involved could make a
neater job of the winding, and also render
the terminal wires of the latter less liable
to breakage during handling, by soldering to
such terminal wires (and afterwards in-
sulating the joints) a:short length of No: 22
gauge double -silk -covered copper wire.

The lead-in with the larger gauge of
wire would then be passed through the small
hole in one of the flanges of the bobbin, and
sufficient space being left, the last layers of
the fine wire could first be wrapped with a
layer of paper coated with paraffin wax, and
then the larger gauge of wire used for wind-
ing the finishing coils.

The other component parts of the relay
are shown in Figs. 2 and 6.

These simply consist of a standard termin-
al screwed into a threaded hole bored in a
pillar of brass l ins. long by I in. diameter,
with two adjusting rods as shown. One of

(Continued on next page.)
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CONTROLLING MODELS
BY WIRELESS.

(Continued from previous page.)

3'

the latter is fitted with a spiral spring made
with No. 30 gauge hard drawn brass wire.

This provides the necessary balance for
the armature C shown in Figs. 2 and 5.
When all the component parts are made as
described the relay will be ready for as-
sembling. This should be effected as shown
in Fig: 2.

The two terminal wires from the electro-
magnet B should be connected with the
two terminals M fitted at one end of the
baseboard A.

A short length of No. 20 gauge double
silk or double cotton covered copper wire
should connect the terminal securing contact
D1 with one of the terminals shown at L
on the baseboard A. The other terminal
should also be connected with similar
wire to the soft iron base of the electro-
magnet B.

The armature C (shown in Fig. 2) should
be so adjusted that the clearance between
it and the soft iron shoe G is not more than

in. The contacts D and Dl can also be
adjusted accordingly.

In operation it will be apparent that
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when the two terminals M are connected
with a battery, current from the latter
will flow through the windings of the electro-
magnet B, causing same to attract its arma-
ture C, and closing contacts D and DI, so
that current from another circuit connected
to the two terminals L could flow through
such contacts.

In subsequent articles I shall furnish
diagrams, and simple instructions for con-
structing other apparatus required to
complete the wireless receiver in question.
I shall also in due course furnish a diagram
showing the complete wireless receiver
together with the circuits involved.
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CORRESPONDENCE.

The Editor, POPULAR WIRELESS.
Dear Sir,-In your issue of the 16th inst.

your contributor, Mr. George Sutton,
A.M.I.E.E., is responsible for a technical
misconception in- his paragraph headed
" Improvised Aerials."

As patentees and manufacturers of the
" Esi-Fix " Aerial (which has been sold
through your advertising pages to a great
many readers of rOPUI-Alt WIRELESS), we
take the strongest exception to statements
of this character.

We have many testimonials showing the
complete success that attends a rubber -
covered aerial when it is simply "slung up
anyhow." We have never had a single
complaint from the hundreds of users of our
one-piece " Esi-Fix " Aerial, with the tough
rubber compound continuous insulation.

We should be very glad if you will
on our behalf correct this misleading
statement of the ease for insulated aerials,
with similar prominence to that which it
has been given.

We are, Dear Sir,
Yours faithfully,

CHAMBERS & ELLIS.

To the Editor, POPULAR WIRELESS.
Dear Sir,-It has occurred to me that

there are thousands of people who daily
listen to the voice of the Frenchman at the
Eiffel Tower. We know every tone of his
voice. Could not POPULAR WIRELESS give
us his name, perhaps a small note about
him, and his photograph ? It would interest
hundreds to know what he is like. Is he ,a
Beaver ?

Yours faithfully,
D. K. TENISON COLLINS,
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WIRELESS CLUB REPORTS.
The Editor will be pleased to, publish concise reports of meetings of wireless clubs and
associations, reserving the right to curtail the reports if necessary. Hon. secretaries are
reminded that reports should be sent in as soon after a meeting as possible. Reports sent
in cannot appear in this paper in less than ten days after receipt of same. An asterisk

denotes affiliation with the Wireless Society of London.

The Durham City and District Wireless Club.*
The first public lecture and demonstration

organised by the above club took place on
Friday, September 22nd. The hall was packed
to the limit. To suit the requirements of the
majority there, Capt. H. de A. Donisthorpe did
not make his address of too technical a nature.

The lantern slides were shown admirably by
Mr. Bertram, who is a member of the club. At
the conclusion of the lecture, Lieut-Col. Cluff,
on behalf of the meeting, thanked Capt. Doris-
thorpe, and asked for appreciation to be shown
in the usual way.

A large percentage of those present remained
behind to inspect, the apparatus, amongst which
was a loud speaker, a 7 -valve Marconi receiver,
seismogaph, and a fine compact 3 -valve audio -
frequency amplifier belonging to Mr. W. Bram-
well..

Hon. sec., Geo. Barnard, 3, Sowerby Street,
Sacriston, Durham.
Falkirk and District Radio Society.

A meeting of the society was held at 23, Vicar
Street, on Thursday, September 21st, Mr. G.
Walker, vice-president, taking the chair at
8 p.m.

A half-hour's Morse instruction was given by
Mr. Milne, after which some home-made appa-
ratus was exhibited and explained-one of these
pieces of apparatus being a three -valve receiver.

The chairman intimated that several new
members had enrolled, and the total membership
was- 60.

Hon. sec. and treas., Mr. M. B. Blackadder,
Clenmorag, Falkirk.
Fulham' and Chelsea Amateur Radio and

Social Society.
The above society have much pleasure in

announcing that they have obtained permission
to have their headquarters at the Chelsea Poly-
technic, Manresa Road, Chelsea, where all
meetings will now be held every Tuesday evening
from 8-10 p.m.

Sec., Mr. R. S. V. Wood, 48, Hamble Street,
Fulham, S.W. 6.

Wolverhampton and District Wireless Society.*
A meeting of the above society was held at

headquarters on Wednesday, Sept. 13th, when
a very interesting and instructive lecture was
given by Mr. H. Taylor (2 Q) on " Hints and
Tips on. Receiving.'

The lecture was chiefly for beginners, and com-
mencing with the correct method of using a single -
valve set, the lecturer (by means of diagrams)
illustrated the importance of correct circuits.

Mr. Taylor laid great stress on the fact of
having a good and permanent grid leak of correct
value, and also the advantages of grid batteries
and their effeot upon the circuit.

Many questions were addressed to the lecturer,
whose extensive experience proved exceedingly
beneficial and opportune to all present. One of
the chief items of discussion was the question of
grid batteries, and various opinions were ex-
pressed as to their importance, permanency, and
correct method of coupling.

Hon. secretary, J. A. H. Devey, 232, Gt. Brick -
kiln Street, Wolverhampton.
Borough of Tynemouth Y.M.C.A. Radio and

Scientific Society.
The third annual general meeting of the above

society was held on Monday, September 18th,
in the Y.M.C.A. Buildings, Bedford Street, North
Shields. Councillor A. E. Hill presided, and
there was a good attendance of both old and
prospective members. There were also present
Mr. R. Lishman, J.1'., and Mr. J. C. Burnett,
B.Sc., vice-presidents of the society.

Mr. Littlefield rend the secretary's report of the
last . year's work, which showed considerable
progress, the outstanding features being the
exhibition and the dinner, both of which were
highly successful. During the summer months
two field days were held, one at Holywell Dene
and the other at Newbiggin. At the latter place

transmission tests were carried out under the
guidance of. Mr. Forsyth and Mr.. I3outland, of
Ashington. A transmitting licence for the
society is now being applied for.

The treasurer, in his report, stated that
although there had been a considerable ex-
penditure this past year, particularly on the
club installation, the financial position of the
society was extremely good.

Several new members were enrolled. Full
particulars of the society will be gladly sent to
anyone interested on application to the hon. see.,
Geo. J. S. Littlefield, 37, Borough Road,
North Shields.

Wireless and Experimental Association.*
The Wireless and Experimental Association,

meeting at the Central Hall, at Peckham, on
Wednesday, September 20th, were a. very
cheerful crowd. .

They had been despondent over the persistent
rumours of the threats to their liberties, as
amateur wireless men' had seen the big teeth of
their fairy godmother; the Broadcasting Com-
pany, and were overjoyed to think that they had
hot yet to fear being made a meal of.

They paid a special meed of appreciation to
their secretary for the prompt and able way in
which he had called public attention to their
danger, and now that it was passed they appre-
ciated somewhat of the magnitude of what
had threatened them.

They' were also rejoiced to hear that Sir
Frederick Hall, M.P., K.B.E., had acceded to
their request, and had honoured them by be-
coming the vice-president of the association.

Hon. sec.,George Sutton, A.M.I.E.E., 18,
Melford Road, Dulwich, S.E.

Stoke-on-Trent Wireless and Experimental
Society.*

At a meeting of the Stoke-on-Trent Wireless
arch -Experimental Society at the Y.M.C.A.,
Hanley,: on Thnrsday, .September 21st, there
was a much larger attendance than there has
been during the last few weeks.

The outside aerial has now been erected, and
requires a little tuning up_ before the hest results
can be achieved. The society has.not yet received
a reception licence from the Post Office, but there
is every indication of this being granted in the
near future: When this comes along, the prac-
tical work of the society will be able to progress
unimpeded.

Through the kindness of one of the members,
a blackboard and easel will be provided to
facilitate the giving of lectures.

Hon. sec., F. T. Jones, 360, Cobridge Road,
Hanley.

Beckenham and District Radio Society.
On, Thursday, September 21st, the study of

component parts of wireless apparatus was
continued, the condenser being chosen for the
subject at this meeting, the vice-president being
in the chair.

The hon. sec. continued his lecture, and ably
explained the construction, approximate cost,
and use of the condenser. A number of questions
were asked' and answered.

It was decided to have a question box, to
enable members to put in written inquiries,
which would be replied to on the following
Thursday immediately preceding the chief item
of the agenda.

.The society headquarters are still at the
Dorothy Tea Rooms, Beckenham High Street.

Hon. sec. Mr. J. Butterfield, 10, The Close,
Miners End, Beckenham, Kent.

Huddersfield Radio Society.
A club has been formed, and the secretary

would be glad to hear from any persons over 18
years of ago who are desirous of becoming
members.

Hon. see., C. Dyson, Y.M.C.A. Buildings, 14,
John William Street, Huddersfield.

- (Continued on' next page.)
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WIRELESS CLUB REPORTS.
(Continued from previous page.)

Barnes, Mortlake and Richmond Wireless
Society.

An inaugural meeting of the above society
was held at East Sheen, and over 40 people
turned up.

Mr. F. Hope -Jones, M.I.E.E. (chairman of
the Wireless Society of London), kindly. consented
to take the chair, and in his opening speech
gave us some very good reasons why we should
form such a society.

The- subscription was fixed by the meeting at
10s. 6d. per annum, payable in advance.

Over. 30 visitors signed the membership form
before leaving, and many promised to send theirs
along.

Full particulars of the society will be gladly
sent by the hon. sec.

Barnsley Amateur Wireless Association.
The headquarters of the above association

have been finally established at the local
Y.M.C.A. buildings.

The members of the recently formed wireless
section of the Y.M.C.A. have been embraced-
an amalgamation which now makes the Barnsley
Amateur Wireless Association a strong and en.
thusiastic body of between 40 and 60 members
to date.

The -Fulham and Putney Radio Society.
The above society held a meeting on Friday,

Sept. 22nd. The meeting was well attended and
several new members were made.

After the buzzer class a large variety of
apparatus and components were shown by the
members, and a variety of interesting discussions
took place regarding the various parts.

Mr. Calves presented the society with a large
number of basket coils, a large tuner coil, and
also a basket coil winding former. Mr. Hart
Smith presented a book for the library and also
a number of Morse code instruction leaflets.

Mr. S. W. Martin presented a piece of apparatus
which after alteration will make an efficient
practice key.

Hon. secretary, J. Wright Dewhurst, 52,
North End Road, West Kensington, London,
W. 14.

Stockton and District Amateur Wireless
Society.

The monthly meeting of the society was held
on Thursday, September 14th, in the Concert
Hall of the Malleable Workmen's Institute,
Norton -on -Tees.

The chair was taken by the vice-president,
Mr. S. G. Marston.

At the conclusion of the usual business a
lecture, entitled " The Romance of Wireless,"
was given by Mr. Norman Whiteley, of the Brad-
ford Wireless Society, and profusely illustrated
with slides specially prepared by the lecturer.

The progress of this particular branch of
electrical science was aptly illustrated and
explained, and a large and appreciative audience
spent a most interesting and enjoyable evening.

At the conclusion of the meeting hearty votes
of thanks were accorded to the lecturer and
lanternist.

The members meet' each weekday at 7 p.m.,
and arrangements are in hand for the holding of
classes for the winter season, commencing in
October.

Hon. sec.. William F. Wood, 4, Birkley
Square, Norton, Stockton-on-Tees.

The Liverpool Wireless Society.*
A meeting of the above society took place at

the Royal Institution, Colquit t Street, Liverpool,
on Thursday, September 14th. A demonstra-
tion was made of the society's instruments, Mr.
C. G. Williams explaining the C. Mark III three -
valve amplifier.

Mr. F. P. Owen next demonstrated to the
society a very compact portable receiver,
consisting of both crystal and single -valve
detector. This instrument was entirely home-
made, including the outer case, switches, tuning
coils, etc., and every item, including the L.T.
and H.T. batteries, were housed in the one
outer case. Although operated in conjunction
with the society's indoor aerial, signals were
received on the valve detector. A vote of thanks
was passed in favour of Mr. Owen, and the mem-
bers were invited to bring along for demonstra.
tion at any subsequent meeting home-made
apparatus of the same nature.

Mr. J. Coulton, who has been prominently
associated with the society for many years, gave
a short address. All regretted to learn that Mr.
Coulton has found it necessary to leave Liverpool
for London for a considerable period, possibly
for good. Mr. Coulton was elected the society's
accredited representative whilst there.

Hon. sec., Mr. C. L. Lyons, 76, Old Hall Street,
Liverpool.

Swadlincote and District Radio Society.
Inaugurated at a meeting held on August

25th, the above society is making rapid pro-
gress, and already the membership numbers
over 30 enthusiasts. A further meeting was held
in the Hastings Road Schools on Wednesday,
Sept. 13th, when a discussion took place on
the rules framed at the last meeting. The
question arose as to a suitable room to be used

as the society's headquarters, and the hope was
-expressed that one would be found shortly. As
to the apparatus, the decision of the sub-eom-
mittee that the members construct their own
was endorsed. Six new members were enrolled,
and a hearty invitation is extended to all in-
terested in wireless.

Hon. sec., Mr. H. Shakespeare, 45, High. Street,
Newhall, Nr. Burton -on -Trent.

Glasgow and District Radio Club.
This club, which is usually in a state of " sus-

pended animation " during the summer months,
has now resumed its activities with the a nnual
general meeting, which will be held at the club.*
new premises, 290, Buchanan Street.

In view of the interest in wireless, the club
has arranged for a public exhibition and
demonstration of wireless reception at the
McLellan Galleries Hall, Sauchiehall Street, on
Saturday, November 4th. The exhibition will
commence at 12 noon and will continue till 9
o'clock p.m. The committee hope to have a
collection of both ancient and modern wireless
apparatus, and trade firms who wish to be
represented should send full particulars of offers
to the hon. secretary as soon as possible. Two
aerials will be available.

Professor G. W. 0. Howe, D.Sc., M.I.E.E., has
kindly consented to deliver an address at 3
o'clock p.m., and special messages from Contin-
ental stations have been arranged for.

Tickets for admission are Is. each (including
tax), and can be had from all club members and
the principal wireless dealers in Glasgow.

A syllabus for the ensuing session is in the
course of preparation, and the secretary will he
glad to have the name of any gentleman who
can give a lecture or otherwise contribute to the
winter's programme.

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

Plymouth Wireless and Scientific Society.
The second annual general meeting of the

above society was held on Friday, Sept. 15th,
The reports of the secretary and treasurer on
the year's work were read and approved. The
society is nt present in a very satisfactory and
flourishing condition.

Full particulars of the society will be furnished'
on application to the hon. sec., G. H. Lock, 9,
Ryder Road, Devonport.

Knightsbridge Radio Club.
A wireless club has been fo at Knights-

bridge. We have obtained ideal headquarters
at St. Paul's Men's Club, Wilton Crescent Mews,
S.W. The secretary, Mr. R. Davis, 1, Kinnerton
Place South, Knightsbridge, S.W., will be pleased
to hear from intending members.

HORRORS OF WIRELESS : A PLANETS PLAINT.
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- Norbury, S.W.-" I heard Writtle and Marconi House, and Croydon
very loud." (Aerowave Crystal Set.)

Nelson, Lanes.-" Received Reliance 2 -valve Set. Am very pleased
with same."

Huddersfield.-" As regards quality of goods. I am highly pleased.
I, SHALL NOT FAIL TO URGE MY FRIENDS TO -OBTAIN SETS FROM

OIL"

supply an Extra Pair of H.R. First Grade Headphones with each delivery
of an " Aerowave" Crystal Receiver or a " Reliance', Two -Valve Panel

A PHENOMENAL RECORD WHICH SPEAKS FOR ITSELF.
Exhibition EVERY ONE OF THE AEROWAVE " CRYSTAL SETS EXHIBITED ON OUR STAND RECEIVED

THE MARCONI CONCERT WITHOUT AERIAL OR EARTH CONNECTION.

I h, in,tillinent was simply held by those fortunate enough to get near the
stand. Malty names of the listeners were obtained, and we have their
signatures in our possession.

THIS PROVES THE HIGH EFFICIENCY OF THE " AEROWAVE," WHICH
IS ESSENTIALLY AN INSTRUMENT FOR THE HOME CIRCLE DESIRING

CLEAR RECEPTION UP TO 30 MILES RADIUS.

Ready for immediate
use.

Price -

HUNDREDS ARE LISTENING IN
ON OUR WIRELESS RECEIVERS ! ! !

and further they get SPLENDID RECEPTION
WHY ? Because the manufacture is on the right lines

BROADCASTING IS HERE
OBTAIN A RELIABLE RECEIVER FROM US AND ENJOY THE CONCERTS

To encourage your support we will for the
NEXT FOURTEEN DAYS

At the recent Wireless

SPECIFICATION.
1 Polished Mahogany Cabinet
1 toff by 8" Ebonite Panel

complete with all Terminals
2 Filament Resistances giv-

ing separate control to each
valve.

1 Grid Leak and Condenser
of Improved design.

1 Fixed 'Phone Condenses.
3 Sockets (2 for Valves, 1 for

H.F. Transformer).
1 H.F. Transformer.
1 Set Headphones, Best Type.

High Resistance (4,000
ohms).

1 Accumulator (Hart), 4 vt.
40 amp. hrs.

1 H.T. Battery, 36 vt.
2 -Slide Inductance.
1 Variable Condenser. '0005.

Special close spacing.
1 Aerial Equipment, com-

plete with Wiring -up Wire
and Blue print.

Price - £12 10s.
- Above may be supplied with either a Loose Coupler or e set of 5 Coils and
Two-way Coil Holder in lieu of the 2 -Slide Inductance at an extra cost of El.

Read the following report on our 2 -valve set recently received front one of our clients living in BRIO°, LINCOLNSHIRE :-
" Last Sunday I wired up my set as a single valve Panel, and I am sure you will be interested to hear that using only one valve I got
the Hague Concert very well indeed, without a single ' jam.' This, you will agree, speaks well for the goods. Of course, tuning

was very fine."
You can get the same results with one of these Receivers.

READ THESE TESTIMONIALS:
Horsham.-" I am well satisfied with set."
Coventry.-" Received Reliance No. 2 Set, and am very well satisfied."
Swindon.-" I may say I am perfectly satisfied with the Set."
Glasgow.-" Received your Reliance Set to -day, and am very pleased

with same."

SPECIFICATION.
Polished Mahogany Cabinet

with drop front.
2 -Slider Inductance.
Glass -enclosed Crystal De-

tector of improved
design, with ball joint
so that the whole, of the
Crystal may be swiftly
and easily searched.

Specialty tested Crystal.
Variable Condenser, '00015.
Fixed 'Phone Condenser.
Mounted on Sloping

Ebonite Panel, engraved
and fitted with all
Terminals.

1 Pair Best Quality Head-
phones, High Resistance,
4,01)0 ohms.

Aerial Equipment.

POST YOUR ORDER NOW.

NETT CASH WITH ORDER.
CARRIAGE PAID.

DELIVERY IN ROTATION.

£5 10s.

Letters containing cash should be
registered. Cheques and Money
Orders should be crossed and made
payable to Henry J. Brewster & Co.

HENRY J. BREWSTER & CO.
Telephone:
CITY 768

MAKERS OF " AEROIVAVE" SPECIALITIES

11, Queen Victoria St., London, E.C.4.p.aggi,1,;;
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0,00
I Our new
l Booklet

explains
the whole
system

- POST 6 FREE

111 11111

With a screwdriver and a pair of pliers, you
can quickly assemble your own Variable
Condenser. Peto Scott sets of Condenser
Parts are standardised throughout, all the
drilling and tapping is done by machine, and
the plates and washers are accurately cut to
size. The whole neatly boxed with full
instructions for building up.
Peto Scott Condenser Parts enable you to
obtain a well -designed and accurate instrument
at a very much lower cast than if you were to
purchase ready made.

Sets of Parts for Panel mounting :
'0001 7 Plates
'0002 13 ,. 7
'0003 19
'0005 29 11
'001 57 .,

Mahogany Cabinets to fit, extra.
Catalogue A. free with each order for Booklet.

Featherstone Buildings,
64, High Holborn, W.C.I

ifillitilliiii11111111111111111111111hui,
.,filliiiiiii111111111111111
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for ERICSSON PHONES

WHEN you instal your wireless set
-crystal or valve-you'll get

maximum results if you fit ERICSSON
PHONES-clarity, sensitivity, strength
of signals and absence of - click."
Specially suited to telephony.
ERICSSON PHONES embody the accumu-
lated experience of telephone manufacture for a
generation.
Easy to the head, light and comfortable. The
magnets never lose their strength and " shorts
are non-existent.

Write for Particulars
The BRITISH L.M. ERICSSON
MANUFACTURING Co., Ltd.

Head Office :
6o, Lincoln's Inn Fields, E.C.2.

Telephones
0 0i  810 3 11 IP eli rim 01 OM II

ENTLEY REFINEMENTS

Tuner Unit with con- £8
cart coils as shown

Entley coil -holder,
eliminates external

wiring.

Three Valve Unit
for use with .017
Tuner Unit 0.

DETECTOR UNIT.
Makes one valve re-
ceiver when used in
conjunction wli t h
Timer Unit °`-'

JOSEPH HOPLEY & SON WHITCHURCH, SALOP.

76 II
ITS

WIRELESS ENGINEERS & MANUFACTURERS.

End
010

Ertley Insulator, 2s. each.
Registered design.

The ideal rocro,;) Efficiency Weatherproof Insulator. Two
Entley Insulators perform the work of six in a twin aerial.
Trade supplied.
Entley receiving units have been specially designed to

ffaord simplicity of control to the beginner, whilst their
refinements appeal to the discriMinating experimenter.
Eiffel Tower's daily concerts are easily received when using
only one valve on the " Entley " System, and units are so
designed that any desired degree of amplification may be
obtained by incorporating additional units.
Write stating your special requirements, and advice will be
given on the combination most suitable.

ALL WIRELESS COMPONENTS STOCKED.

Section.

SPECIAL OFFER FOR AMATEURS.
YOU CANNOT GET THE BEST RESULTS

UNLESS YOU TIIOROUGHLY UNDERSTAND THE SCIENTIFIC
FACTS WHICH GOVERN 'THE WORKING OF 'YOUR APPARATUS.
ACQUIRING TFIIS ESSENTIAL KNOWLEDGE IS NO LONGER A
TEDIOUS LABOUR. -

PLEASANT LESSONS BY POST AT YOUR LEISURE.
It does not matter whether you have absolutely no, knowledge of
wireless or have many years' experience, our. system of individual
tuition enables you to start just where desired.
WE POSITIVELY GUARANTEE that, our Course of 12 Lessons
will give you a thorough knowledge of wireless.
Special fee for the Course -30/. cash, or 6/. upon enrolment and
live monthly payments of 5/-.

THIS IS JUST THE THING YOU NEED.
Write at once for full particulars to-
THE NATIONAL INSTITUTE OF APPLIED SCIENCE,

- 3, 5 & 7, OLD QUEEN STREET, LONDON, S.W.I.
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RADIOTORIAL
All Editorial Communications to be addressed The Editor, POPULAR
WIRELESS, The Fleetway House, Farringdon Street, London, E.C.4.

According to Cit Henry Norman, broadcasting is
about due this week.

Many will say overdue-but, in his speech at the
ceening of the All -British Wireless Exhibition, Sir.
Irenry Norman declared his belief that the delay in
troadeasting had been unavoidable, and that, all
ttinga considered, the delay had been a brief one !

The less said on this point the better.

Readers will learn with interest that the net:0y
formed Radio Association has been given enthu-
siastic support by the manufacturers, the trade, and
amateurs.

There is little doubt in my mind that the Associa-
tion will proire of great help to all concerned.

At any rate, for a young association it has had a
remarkably successful send-off. I strongly advise
ad readers to become members at once.

THE EDITOR.

Owing to the enormous number of queries
received daily from readers of POPULAR
WIRELESS, I have decided to reply individually
by post. A weekly selection of questions will,
however, be printed on this page, together with
Its answers, for the benefit of readers of
rIPULAR WIRELESS in general. Questions
s'ould be clearly and explicitly written, and
eiculd be numbered and written on one side of
t.e paper only.

All questions to be addressed to: POPULAR
WIRELESS, Queries Dept., Room 131, The Fleet -
way House, Farringdon Street, London, E.C.4.

Readers are requested to send necessary
poznge for reply.

H. I/ (Southend-on-Sea).-Are all- quick -
drying varnishes insulators ?

Slost of them are.
Can a walnut stain be used instead of

shellac ?
We would not like to say that. Any hard white

varnish could be used, 'but we do not trust the
pigment.

For the sake of compactness will I obtain
the same results by having more plates of
smaller size than fewer of a larger size 7

es.

HIGH TENSION BATTERY CABINET. Eco-
nomy. ETficlency. Trouble eliminated, Capaelty. 20 or
less flash -lamp batteries. Seven Tappings, 20 to 50
volts obta:nable. No soldering, wir:ng, or fastening in
any way. Exhausted cells replaced (single or other-
wise) in a few seconds. Perfect results guaranteed, or
rash refunded, 15/. Post, Packing free: Secure one now.
All orders in rotat'on. ROWCELL CO., 28, Ren-
dezvous St., Folkestone, Kent,

1.2,9monthly
is all you pay for a superbly
made Mead Gramophone with
massive solid oak cabinet,
gigantic richly coloured horn.
extra large motor and un-
usually loud Sound Repro-
ducer. Sent packed free,
and carriage paid on
10 Daye' Free Trial.
Your money refunded if not
satisfied. Exquisitely de-
signed Portable Hornless
and Table-Grands at 41e.
below Shop prices. Write
for illustrated art catalogue.

" TELERADIO " (Reading).-Reference your
remarks as to working on " plain aerial."
Why is it that more current does not pass
through the telephones and produce stronger
signals when the crystal and telephones are
placed directly in series with the aerial than
when they are merely tapped across the coil?
It would seem to me that the majority of the
current oscillates backwards and forwards
through the coil and very little goes through
the crystal and telephones.

In the first case, why should any more current flow
through the detector circuit in those circumstances?
Elementary rules of voltaic electricity that can be
applied to high -frequency currents in this instance, say
that the current flowing through a circuit will vary
directly as to the pressure and inversely as to. the
resistance. But apart from that point it is advan-
tageous to arrange that the aerial and earth form an
open oscillatory circuit offering as little impedance to
the high -frequency currents induced as possible
Refer to the reply given to "Elvav" (Middlestrough)
in No. 17. That would, of course, be absolutely
prevented were the crystal to be placed in series
with the aerial, and weak impulses would be induced
by all kinds and lengths of waves.

W. S. A. (Oakfield).-For my short wave
tuner; I am told that a .001 mfd. variable con-
denser is too large. If I place a fixed con-
denser of -001 mfd. in series with it, will it have
the same effect as placing a smaller condenser
across the coil ?

Yes.
What will be the maximum capacity of the

combination ?
'CO15 mfds.
What is the formula for finding the capacity

of several condensers placed in series 7
The sum of the reciprocals of the individual capaci-

ties is equal to the reciprocal of the total capacity.
The reciprocal of a value is the value divided into
1. Thus the reciprocal of 2 is 4.

* * *

" BAsrET " (London).-Can a number of
basket coils be connected together in series
for the long wave -lengths, and if so can I lay
them one on top of the other on the table
and slide the reactance basket coil off or on ?

Certainly they can be placed in series, and that
is the only practicable way to work on the higher
wave -lengths with that type of coil , but they should
not be allowed to touch each other, as capacity
effects are liable to be undesirably great. A holder
consisting merely of an ebonite or well -shellacked
wooden roller or tube should be motmted horizontally,
and the basket coils placed in position with at least
half an inch of intervening space between each.

What is the formula for basket coils placed
in series ?

There is no formula applicalin, as the total in-
ductance sill depend upon such involved factors
as spacing, thickness of pegs upon which baskets
were wound, etc.

Can the basket coils be taken to a switch
in the same way as tappings are taken on
the other coils ?

For ranges of wave -length within reason-say,
300-3,000 metres-yes ; above that it would be as
well to provide plugs, so that the coils not in use
could be cut out.

What variable condenser should he used ?
About '0005 mfd. is a useful value for placing

across any such fixed coils as baskets, honeycomb, etc.
* * *

W. J. (Harlow). ---What is presspahn ?
A manufactured Mounting materi.t1 made from

woad fibre with an oily glaze.
When the first, second, third, etc., valve

is spoken of, does it mean first, second, and
third circuits for amplifying, or is the detector
the first valve, and then the H.F. number
two, and then the L.F. number three?

Valves in multi -valve circuits are generally
numbered according to their position in relation

(Continued on next vaae.)

We_ have large stocks of all Wireless
COMp011elltii,AND THE' PRICES ARE RIGHT.

VALVE PANELS on the unit system,
each unit self-contained.

Send for catalogue, printed on art paper
and profusely illustrated.

Price 3d., returnable on first order of 5s.

P. H. BOYS and CO.,
ELECTRICAL AND WIRELESS ENGINEERS,

187. Doswell Road, London, E.G.]..
'Phone : Clerkenwell 4454.

lie Proprietors of the Patent No. 101702 to
Improvements in and relating to wireless system
and the like are desirous of entering into arranges
ments by way of licence and otherwise, on reasonable
terms., for the purpose of exploiting the same and
ensuring its full development and practical working
in this country. All communications should be
addressed in the first instance to :

HASELTINE, LAKE &
Chartered Patent Agents, 28, Southampton Buildings.

Chancery Lane, London, W.C.2.

The Proprietor of the Patent No. 137271 for
Improved method for receiving wireless signals is
desirous of entering into arrangements by way of
licence and otherwise, on reasonable terms, for the
purpose of exploiting the same and ensuring its full
development and practical working in this country.
All communications should be addressed in the
lust instance to :

HASELTINE, LAKE &
Chartered Patent Agents. 28, Southampton Buildings,

Chancery Lane, London.W.C.2.

0 WIRELESS EXPERIMENTERS. PATENT YOUR
I /NI' it sN ,27 I a kt

They may, prove very valuable. Particulars and
conbultations free. BROWNE & CO., Patent Agents,
It Warwick Court, Holborn, London, W.C. 1.
Established 1840. Telephone : Chancery 7547.

TO THE TRADE.
Ebonite-Copper Wire, Bare &
Covered-Aerials-Steer/MO, &c.

Wireless Supplies. Prompt ,:elivery,

Cables & Electrical Supplies, Mica House, Mord St.,
Caledonian Rd., London. N. I. I e.ephooe : North 805

111111:t ft.. Woo Te Ce
SEND YOUR ENQUIRIES 70 . . .

H. L. TALBERT,
MEADOW WORKS SOU PH BE FLEET, ESSEX.
Keen Prices, Excellent Work, Precision. ESTD. 18/e.

Send us your enquiries for
INDUCTANCE TUBES

Straw or Millboard. Diameter to suit all sets.
Estimates by return. Prompt Delivery.

The Underwood Manufacturing Co.
UNDERWOOD ROW, N. 1.

PORTLAND'S PARTS BY POST. All parts for
Condenser and 2 -Valve Panel set in stock. 'Ebonite
by return. Amateurs will, find parts perfect for
assembling. Generous terms for trade. List free.

39, SINCLAIR ROAD,PORTLAND, OLYMPIA.. LONDON:W.14

ENTHUSIASTS-DON'T BUY RUBBISH
Send to -day for Catalogue of high-class
wireless Components and Complete Sets.

Prompt deliveries. Catalogue post free, 2d.
A. O. MERCER & CO.

RADIO ENGINEERS,
82, Lamb Lane, Bradford, Yorks.

I Ht. 1sL..S1 GOOK ON -

WIRELESS FOR AMATEURS
How to make and use a Wireless Valve ReceiVer Set, By
B. R. ggiegelhaler. This book has been specially written
ter Amateurs in Wireless. Clear Constructional details
accompanied by 24 very practical Illustrations are given,
which will enable the operator to build his own set
economically and to work It successfully when made.

Pr -we 2.1, net. Send P.O. for a copy.
L&F. N. SPOS, Ltd.. 57. Haymarket, London. S. W.I.
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RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued from precious page.)

to the aerial or open circuit. In other words, they
are sequently enumerated according to the path
of the received current. Thus, if a set employs
one H.F., a detecting, and one L.F. valve, the
received signal is first amplified by the H.F. circuit ;
therefore, that will contain valve number one. Next
it is rectified by the detecting valve, which is obviously
number two ; and finally the rectified or audio -
frequency current passes to the L.P. circuit, which
will contain valve number three.

ELECTRADIX RADIOS.
Immediate Delivery
from our Huge Stocks.

Everything from a Recorder to an
Earth Clip.

The best -equipped City depot.
COME AND SEE US.

9, Colonial Avenue is first opening on left
in the hlinories, near Aldgate Station,

Metropolitan Railway.

LESLIE DIXON & CO. Avenue4166.
_ 9, Colonial Avenue, London, E.1.

WIRELESS AERIAL POLES.
Painted Wood, 13 ft. is. 11d., 16 ft. 2s 9d.;

32 ft. Iron sectional 29/-., 16 ft 16/-;
Wire, Insulators, Buzzers, etc.
SEND STAMP FOR LIST.

JENNINGS LTD.,
305, Pennywell Road, Bristol.

Am.vrEra.55 (Darlington).--Sinee a con-
denser is variable from zero to maximum,
why should it be said that a certain- variable
condenser has too great a capacity fur a
certain circuit ?

A moment's reflection will suffice to convince you
that, unless the plates are actually shorted, no
variable condenser can have zero capacity. When
the vanes are totally apart there will be :still the
end -to -end capacity effect of the vanes.

* * *

CRYSTALS " (Norwich).-Can you give
me a description of the various crystals used
as wireless detectors ?

Practically all metal crystals can be employed,
but the following are the better known. Bornite,
which has a peculiar bronze colour, used in combina-
tion with zincite. Carborundum possesses various
tints, from deep grey to violet purple. Silver grey
is the most sensitive. It is used with steel or copper,
and is practically the only crystal that requires
an applied potential. Copper pyrites; which is
copper ore containing iron existing in several forms,
one of which is chalcopyrites. It has a brilliant
brass yellow colour, and is used in conjunction
with zincite and tellurium. Galena has a colour
similar to scraped lead, being a bluish grey. It is
one of the most sensitive of crystals, and frequently
employed in fusion with silicon to produce various
proprietary crystals. Iron sulphide, generally called
iron pyrites, used with a gold or phosphor bronze
point, is very similar to gold in colour. Only the
brightest of the crystals are of any use for wireless
purposes. Specimens can often be found with
ordinary house coal, and arc generally mistaken
for gold quartz. Silicon, greyish metallic colour,
used in contact with copper, steel, or gold. Tellurium
is silver white in colour, and is used in combination
with copper, galena, or zincite. Zincite is red iu
colour, and is used in combination with bornite,
or more suitably copper .Pyrites. Whereas the
majority of the crystals mentioned above are more
or less brittle, carborundum is extremely hard.

* , *

W. B. (Preston).-What should be the
resistance of a grid potentiometer ?

Not less than 100 ohms.
* * *

"TRANSFORMER"(Belfast).--Does each
layer of wire on a telephone transformer

commence at the one side, or do you have
to cross a turn

Your alternatives would appear to amount to
the same thing, as if every layer was required to
oral-nem° at the one sh.13 it would certainly l o

necessary to cross a turn. Winding should, however,
be from left to right, and then the next layer back
again right to left, and so on.

*

T. S. A. (Burnham) has a four -valve set
that employs three stages of low -frequency
amplification. He states that frequently
it emits a high-pitched howl, and inquires as
to the cause and remedy.

That is due .to inter -magnetic or electro-static
action between the L.F. transformers,- miming
audible frequency oscillations to be generated.
Reversing the transformer connections will cut it out.

* * *

" SPARKS " (Bedford).-Is the resultant
capacity of two condensers in parallel the
KM of the individual capacities ?

Yes.
If such is the case, can the formula

1885 N/1.. () be employed in your calculations
given to N. X. H. (London) (P.W. No. Hi)
when a condenser is placed in parallel with
the coil by merely adding its capacity to the
coefficient " C," which I- understand to be
the capacity of the aerial and taken as ap-
proxiMately .0002 mfd. ?

Yes.
When a condenser is placed in series,

what then is the effect ?
That will reduce the capacity of the Circuit, and

" C " will equal the resultant effect of the condefeseia-- -

in series, i.e., the reciprocal of " C " will equal has
sum of the reciprocals of the two capacities, the
aerial and the condenser, in series.

Will either effect cause any alteration in the
coefficient " L " ?

No. It must be added that these calculations will
be approximate only, and must not. be expected
to give a lesS error than 5 or 10 per cent. -

(Continued on page 440.)
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OOOOOOOOOOOO 110 OOOOOOOOO 
COMPLETE AND EFFICIENT ONE -VALVERECEIVING SET

1 Valve Panel, in mahogany box, with circular
filament resistance ...

1 Variable Condenser ... ..
Complete set of slab coils for all wave -lengths ...
1 Valve (Ex -Government, if in stock) ...
1 Battery, 72 Volts, tapped off every 4 Volts
1 4 -Volt Accumulator ...
700 ft. Aerial Wire, best enamelled, stranded Copper
2 Insulators
1 pair Head Telephones ... . .

60 ft. 19/30 Tinned and Rubber -covered Cable, for
earth connection and wiring

s. cl.
14

0
15
12
15

1 0
7
2

1 10

 Illustrated Catalogue (P/W) 16 Pages. 100 Illustrations.

04 

£8 17

6d. Post Free.

When writing please mention this publication.

LESLIE McMICHAEL, Ltd
i Providence Place, West End Lane, KILBURN, N.W.6

(Bus Services I. 8, 16, 28, 31 all pass West End Lane.)
 Telephone: HAMPSTEAD 1281. Nearest Tube Station. KILBURN PAR:l (Ba!:erlo a).
  OOOOO I12/ SOO    OOOOOOO  OOOOOOOOO

BROWNS'
LOUD SPEAKERS, HEADPHONES,
MICROPHONE AMPLIFIERS

The " BROWN" LOUD SPEAKERS
With new improvad corm' horn

The requisites of a Loud Speaker are pure tone, clear articulation,
and good volume of sound. The " Brown " Loud Speaker
Possesses these qualities, and they are enhanced by the new
improved curved born.
AMATEURS do not always need the full-sized Loud Speakers (II. 1)
as used in Lecture Halls, and a small type (11. 2) has been
designed to meet their more modest home requirements both as to
volume of sound and price.
THE NEW HORN of dull blacked aluminium used with both If. 1and 11.2 is constructed on the logarithmic law of increasing
openings, and is acoustically perfect.

Height 21 'racks

Ilead Offices
and Works-

VICTORIA Rd.,
NORTH ACTON,

LONDON, W,3,

PRICES:
ILL (Large) Low Resistance, 120

ohms. Height 21 in £6 5 0
H. 2. (Small) Low Resistance, 120

ohms. Height 12 in. £3 0 0
HI. & H2. (High Resistances) 2/6 to 61- extra.'
The strength and clearness of all music, speech
and Morse heard by one person wearing head-
phones is broadcasted to a whole room full of
people when a Brown Amplifier and Loud

Speaker arc used with your set.
The most popular and perfect Loud Speakers
ever offered to the public. Thousands already

in use in all parts of the World
Catalogue, post free, gives you details of all our

IV ireless Apparatus

London
Showrooms -

19, MORTIMER
STREET,

LONDON, W.1.

.111000e
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Another "Radio Press" Success!

SIMPLIFIED WIRELESS
Price

lf- net
01 post free.

By John Scott -Taggart, F.Inst.P.
Author of " Wireless For All," "Wireless Valves Simply

Explained," etc., etc.

Chief Technical Adviser to " Popular Wireless."

Price

111- net
post free.

EVERY READER of "Popular Wireless" MUST buy this new book for the beginner.
It is written primarily for YOU by an expert who thoroughly knows YOUR needs.

Why Not Make Your Own Set?
Gives detailed particulars of actual sets which have received all the

broadcast music, etc. Complete working drawings and full instruc-
tions are given. Over sixty illustrations.

THIS BOOK TELLS YOU-
(1) All about elementary electricity.
(2) What the different ',arts of a wireless receiver are for.
(3) How to erect your aerial.
(4) How to make inductances, variable condensers, fixed condensers,

crystal detectors, etc.
(C) How to make several successful typs of broadcast receiver.

PRICE as. NET (is. 510. POST FREE).

WIRELESS VALVES SIMPLY
EXPLAINED.

By JOHN SCOTT-TAGGART, F.Inst.P.

A book which tells you all you want to know about
valves. It is recommended by all the technical journals
as an excellent book for the amateur.

PRICE _2/6 (post free 2/8).

Have You Read "WIRELESS FOR ALL"?
8o,000 COPIES ALREADY SOLD. ARE YOU ONE OF THESE 8o,000 ? If you are not,
you should certainly buy " Wireless for All " as well as " Simplified Wireless." Buy both at
the same time. They are referred to in " Popular Wireless " as " two very cheap and excel-
lent books for the beginner."

Two more New Books. Just Published

RADIO PRESS
WIRELESS DIRECTORY

A Complete List of all commercial and amateur call signs.

IF YOU HAD A TELEPHONE could you do without
a telephone directory ? No, of course not. Nor can you
afford to be ignorant of where your music, speech, and
messages come from. 2/6 net (post free 2/8).

Practical Wireless
Valve Circuits.

By JOHN SCOTT-TAGGART, F.Inst.P.
An invaluable companion volume for all who have bought
the author's " Wireless Valves Simply Explained." Tells
you what circuits you may and ought to use for broadcast
and general reception. 2/6 net (post free 2/8).

£25 IN PRIZES!
COMPETITION "A."

Original articles on the construction of a
broadcast receiver, using not less than
two valves. No reaction on the aerial or
closed receiving circuit;
Six prizes offered.

COMPETITION "B."
Original articles on the construction of a
receiver for reception of signals on longer
waves.
Six prizes.

COMPETITION ."C."
Original articles dealing with the construc-
tion of parts of wireless receivers.
Five prizes.
Additional payment for all articles accepted.
We, at all times, welcome wireless con-
tributions.
Write us for particulars. Closing date,
November 7th, 1922.

RADIO PRESS, LTD.,
Devereux Court, Strand, W.C.2.
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HULLO!!! C.Q.
WILL DAY C A LLING.

We must BROADCAST the fact that we have purchased
1,000 Trench Buzzer Sets, complete with low Resistance
'Phone, Double Polo Buzzer, with heavy Platinum Contacts,
Morse Key, Terminals. Head Band, etc., all fitted in stoat
teak case, with canvas top and strap.

10/6 each Complete. Postage 1/ -
The 'Phones off these sets make wonderful loud speakers.

SOME OF CUR LEADING LINES.
Best Quality Filament Resistances, 2s. 9d. each, postage 3d.
Switch Arms with Laminated Blades, ls. each, postage 3d.
3 -Way Coil Stand for Panel Mounting, 15s. each, postage 6d.
Best Ebonite Knobs, with brass nut inserted 2 B.A., 5c1. each,

postage extra.
Insulated Sleeving, all colours, 5d. yard, postage extra.
Brass Terminals, with nut and washer, ls. clog., postage extra.
Complete Set,' of Parts, including two Ebonite Plates, 4in.

by 4in., for making Best Quality Variable Condensers.
.001 10s. set. .0005 8s. set. .0003 6s. set

These are only a few of our bargains. Do not fail to send
for our price list, giving the lowest prices for the best quality
goods.

We always stock the famous Herzite Crystal, at 2s. 6d.
each, or mounted in Brass Cup, 2s. 10d., postage 3d. extra.

WILL DAY, LTD.,
19, Lisle St.,Leicester Sq., London, W.C.2.

'Phone : Regent 4577. Telegrams : Titles, Westrand, London

4115st O.!,  ...est ft...! 3. $.1111111, 11.0.5 1.0.1 , S.M."! V.0

ii WE SPECIALISE IN THE
FACTO

ANU-
RE OF i

I lir ii. IR I .A. Et IL IS
i i

.i! Condensers i.

i

i. Highest Quality Workmanship. Lowest Possible Prices.

EVERY CONDENSER FULLY GUARANTEED i

t

I

FITTED COMPLETE WITH KNOB
READY FOR PANEL MOUNTING S

a

a

a

-001 16/- each.
'0005 - 1 1/ 6
'0003 - 9/6
VERNIER 4/-

Carriage
extra

VANES - only Ir. dozen

Buy Direct from the Actual Manufacturers : fl

! Coventry Wireless Supplies Co. !"

CLAY LANE, COVENTRY. =

I TEL. 1343.

L1Iu11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111-

- What the "Cmniphone" Crystal Set can do. g_
liVE make no exaggerated claims as to the capabilities of

our instruments, but guarantee each set to receive
telephony from ri Kw. Broadcasting stations up to

= distances of 25 miles.
= These sets have actually received telephony at distances
= of 5o miles and more. Telegraphy from stations as far
= distant as Marseilles.

No batteries required, and only two adjustments to make.
= Special provision is made for the addition of a valve amplifier
= in the most efficient manner. Supplied complete with all
-= accessories. Call for demonstration, or send for full particulars.

PRICE FROM A4 :10 : 0 COMPLETE.

- THE OMNIPHONE WIRELESS Cth
==  24, Warwick St., Regent St., London, W. 1. Regent'Phone33'35. =

E.-- 20 yards from Regent Street, between Maison Lewis and Robinson & Cleavers. =

F11111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111Iii

....SELF CONTAINED OR UNIT SYSTEMS...
Marconiphones,

Marconi Scientific Units,
Waveora Units, Etc.

3 -VALVE DRAWING ROOM BROADCASTING
OUTFIT, complete, and including Brown Loud

Speaker, 20 gns.
CABINETS from £30 to £300.
Special quotations for Technical Colleges,
Schools and Educational Institutions.

The Radio Waveora Co. (Dept. P.),
168, Regent Street,'London, W.I.

Tclephones : Gerrard 3039: Western 847.
Telegrams: Wychwood, 'Phone, London.

LOUD -SPEAKING RECEIVERS.
for LOUD -SPEAKERS, and Highly Efficient Single
or Double HEAD-'1,110NES.-ais first-class Ala.
minium Watch Type LOUD-SPEAKINO Receivers,
Western Electric Co's. make (Trade Mark). quite new,
brass terminals and clip for head -band, on back, highly
sensitive thin diaphragms accurately adittstcd, splendid
magnets. Never -again occurring bargains at 65. 6d. ea..
150 ohms; 9s. 6d. ea., 1.000 ohms; easily worth double;
all tested on our Aerial.
GUARANTEE. -We guarantee each of the above Re.
ceivers to be wound to 4,000 °lre resistance with best
enamelled High Conductivity Copper Wire, or to return
money, Tile above Receivers form Powerful, yet In-
expensive LOUD -SPEAKERS, when attached to our
new " Acoustica " stout compressed Papier 314.che
Trumpets as illustrated. (NOTE:-Papier kfkclie is the
mater.al of which the bust and most expensive Gramo-
phone horns and Loud -Speaker trumpets are made.
Perfect natural AmplifIcaton of all Sound without
metallic resonance of any kind.1
" Acoustics " Amplifying Trumpet as illus-
trated, 15 inches long, smoothly varnished inside and
out, narrow end provided with a solid flanche and
telescope -thread for join ng cr ddaehing the trtiruret
and loud -speaking receiver  in a moment: -14s. 6d. Pest free. " Acoustica 'Prom.pet, as described above, on stand as illustrated. adjustable to artyPosition from vertical to horizontal; base can also be fixed to a wall' -£1 2s. 05,
complete, post free. ADOLPH TAYLPORTH & CO.,Works: Loverington St., Clerkenviell, London, E.C.1.

MIIIMSNINSIIMEmsggogggomar

No Waiting.
Delivery from Stock
Perry Head Phones
4,000
Ohms 2l /. per

pair
Specially designed for .Wircless Tele-
phony. Receivers arranged in series,
Aluminium Cases, and fitted with
extremely light and efficient Head

Bands and Twin Connecting Cords.

THE JEARY
ELECTRICAL CO., LTD.,

Victoria St., London, E.C.4
8, LAMBETH HILL, & 97, Queen
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Establishdd 1900.

oI/
Can I ,help you ?

I WILL GIVE YOU £50
if I fail to produce over 7,000 testimonials
from others I have helped

TO A SUCCESSFUL CAREER:
Yours to success,

WE TEACH
BY POST.
ADVICE FREE

Most moderate
charges-payable'

monthly.- -
LEARN A TRADE
OR PROFESSION

as

ARE YOU QUALIFIED e)
FOR THE JOB YOU SEEK if
Write for one of our FREE BOOKLETS on WIRELESS TELEGRAPHY,

or on any of the f011iitviiig subjects-
Architectural Drawing Mathematics
Building Construction
Clerk of Works' Duties
AviationBoiler Engineering
Boiler Making
Chemistry
Civil EngineeringConcrete and Steel
Draughtsmanship
Electricity
EngineeringFoundry WorkInternal Comb.Engines

Matriculation
bletall.prgy
Mining
Mine Surveying
Motor Engineering
Naval Architecture
Pattern Making
SalesmanshipSanitationShipbuilding
Structural 'EngineeringSurveying and Levelling
Telegraphy and Telephony

Marine Engineering Special Course for Apprentices
What proof do you carry? Your word to an employer is not proof that
you are efficient, but a College Qualifying Diploma or Certificate, signed
by the Professional Staff, is a proof of efficiency, and a valuable asset in
seeking a remunerative position.We specialise in all exams. connected with Wireless and other
technical subjects. If you are preparing for any exam. ask our advice.
All particulars FREE OF CHARGE. Parents should seek our advice for
their sons. If you are interested in Wireless, or any of the subjects
mentioned above, write,
naming the subject, and
we will send you our
FREE BOOKLET. Please
state Your age.

COURSES SPECIALLY
COMBINED TO MEET
ALL REQUIREMENTS

Department Of SHEFFIELD

tx-t6e
BATTER IES

THE LARGEST SHIP IN THE WORLD
-the White Star Liner " Majestic "-uses Exide
batteries for her wireless installation.

No finer testimony to the general reliability of
Exides, and their particular suitability for wireless
work, could be given.

ELECTRICAL STORAGE
COMPANY LIMITED.

CLIFTON JUNCTION,
Nr. MANCHESTER.

219/229, SHAFTESBURY AVE..
LONDON, W.C.2.

PRICES AND PARTICULARS ON APPLICATION.

THIS is a high-
grade Crystal
Detector e s -

pecially designed for
receiving broadcast-
ing, and complies
with all regulations.
Beautifully pure clear
speech and music are
received, and as many
as three pairs of
Fellows 4,000 ohms
double headphones
can be simultaneously
used.

The " FELLOCRYST SUPER " is mounted in a

highly polished oak cabinet and is sent out complete
with 100 ft. coil of 7/22 stranded copper aerial wire,
two shell insulators, and one 4,000 ohms double
headphones, and is

British Made Throughout

PRICE COMPLETE - £4 : 7 : 6 ( nne,)
Extra 4,000 ohms double headphones 30/- (postage is.)

FELLOWS MAGNETO Co., Ltd.
LONDON, N.W. 10.

Telephone :
WILLESDEN 1560-1.

Telegrams:
" QUIXMAG," 'PHONE, LONDON.
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. RADIOTOR1AL
QUESTIONS AND ANSWERS.

(Continuad from pthge 430.)

" GRID " (Neath).-Can you give me.
dimensions for constructing a grid condenser
employing mica .002T as a dielectric ?

A rectangular sheet of the mica, r by if', will
be required, upon each side of which should be
fixed with shellac- a foil 1 by I", with r lugs pro-
jecting at opposite ends for purpose of making the
connections.

* * *

" PuzzLEn " (Winchester).-How can a
north pole be a north pole in a magnet if it
points to the north pole of the- earth ? I
thought unlike poles attracted.

More correctly, the north pole of a magnet is the
north -seeking pole; and the south pole south -seeking.
The subject has been fully dealt with in the " New
Series."

* * 

" AEmAr." (London, N.).-Could I use a
lead roof as an aerial, following the lines
of the super -antenna ? If not, could the gas -
pipes or front iron railings be used ?

We have experimented with varying success
with such an instrument used in conjunction with
a gas -pipe and a lead roof, and also wire fencing
nailed ,to wooden sgpports but the difficulty with
railings is to find a rim that is fairly continuous
and does not earth at various points. In the case of
the lead roof, which was about '20 ft. by 10 ft.,
connections were made merely through a '001 mfd.
variable condenser placed in series, using an earth
consisting of copper plates buried 2 ft. deep in the
ground. Signals from the higher power stations came
in as ldudly as on the--50-ft. twin orthodox type of
aerial,- but no short wave telephony was heard.
That may have been due to the absence of suitable
transmission for the test. On the other hand, it
was found that this latter came in very well on a gas -
pipe aerial to which was attached a fixed condenser
of 001". mfd., with a farther variable condenser of
'001 mfd. placed in series. Results were found to
be many times more satisfactory when the gas -

pipes of an upper room were employed, the reason
for which it is not very hard to seek, The foregoing
results were, however, eclipsed when the electric
light main with two '0015 fixed condensers in series
with each lead was tried. Although -the switch was
on, as appears necessary for efficient reception by
this method, there was a remarkable absence of
noise even when employing L.F. amplification.
As a matter -of fact, when we attached our set to the
fireplace, and even then received fair telephony
from 2 L 0, we began to wonder what could not
be used as an aerial.

* *

H. T. C. (Purfleet) wishes to have details
as to capacity reaction.

As yours is a single -valve set, this will he im-
possible, the only method for such a set being the
orthodox inductive reaction coupling. It must
also be pointed out that a single slide inductance
will not give sufficiently sharp tuning for the reception
of C.W., and therefore a variable condenser will be
necessary.

* * *

" AMATEUR " (Colchester). - Why are
" hard valves preferable to " soft " valves ?
What is the difference, and are they more
sensitive ?

A " soft " valve is more sensitive than a " hard "
valve; but is not so stable in action. Used for detecting,
a " soft " valve will give as strong signals as one
of the " hard " variety, with an additional stage
of amplification .if well handled. The difference
is merely degree of vacuum, as has been explained
before in these columns. A " hard " valve is one
that has been very highly exhausted.

* *

R. 0. (Crewe).-Can wood be used for
insulating equally as well as ebonite for
crystal bases; inductance coils, etc. ?

A well -seasoned, good old oak, well dried to
exclude moisture and then well shellacked, is nearly
equal in insulating qualities to ebonite, and there
is no reason why it should not be used for the purposes
you mention. As a matter of fact, any fairly close -
grained wood, such as teak or mahogany, can be
used if  the above precautions are taken. Even
aerial insulators can be made of wood if well baked
in paraffin wax. During the Great War portable
field sets were equipped with these. We have seen
a seven - valve resistance coupled set, the panel

and all fittings of which are made of oak _treated as
above. The apparatus has been in use for some
considerable time, and no ill effects have been
noticed from having diverted from the usual practice
of employing the, more expensive material ebonite.

H. L. K. (Newton Abbot).-What is it
to place anything " in shunt," and what
is a shunt-wound dynamo ?

Placing in " shunt " is to provide an alternative
path for the current. Broadly speaking, it means
the same as placed in parallel, except that " in
shunt " is more correct when the paths are of widely
different resistances. A shunt-wound dynamo is
one in which only a portion of the generated current
is used to excite the field magnets. This type is
invariably employed for charging accumulators,
as it gives a very constant E.M.F.

* * *

H. G. (Bristol).-Can insulated wire be
used for the aerial ?

Electrically, there is no reason why it should not
be used, but the insulation is liable to rot quickly
and become unsightly. On the other hand, it is
advisable to employ enamelled wire, more especially
in town areas. It has been proved by test that
corrosion due to exposure will cause the efficiency
of a bare wire aerial to be reduced 20 per cent.
after a period of but a few weeks. Strangely, its
point of efficiency does not seem to fall below that,
but over similar periods the efficiency of enamelled
wire is found to remain unimpaired. This is duo
to the fact that corrosion of the surfaces of wire
causes a considerable increase of resistance to high -
frequency currents, as these travel on the surfaca
of conductors ; hence the term " skin " resistance.
It is significant to note, in connection with the
above test and others carried out at the same time,
that one enamelled strand of 22 gauge copper wire,
after six months of exposure during the winter
season, not only did not drop one point in efficiency,
but gave equal points to a 7/22 stranded bare copper
cable that had been exposed to the elements for a
similar period. Therefore, while the 20 per cent.
drop in efficiency which was gauged from the drop
in signal strength from Standard transmission has
been found to apply to wire of all gauges, it is evident
from the above that a. considerable increase in
conductor area must be allowed to compensate
deteriorated surfaces. The conclusion to be drawn
is obvious.

CHEAP
WIRELESS.

SETS
SPECIAL BROADCASTING SET :-
0UR No. 2 Crystal Set £4 : 7 : 6, including

2 slide inductance,Crystal detector with two
Crystal cups and Crystals, variable condenser
0005 m.f.; Blocking Condenser, 4000 ohm head
phones. (£3 : 0 : 0 without the telephones).
Ready to go_on your Aerial:

. Also :-
Our .No. 1 Loose Coupler £3 : 5 : 0, wound
with Nos. 22 and 30 D.S.C. Wire.

In both the above the component parts are neatly
finished and mounted on polished oak.-

' Cairilogue (including 44ige list of Wireless Stations,
call signs and times of working), 4i. post free.

DEPT. D.,

RADIO APPLIANCES LTD,
185, High Road, Streatham, S.W. 16.

1

There is MONEY in
WIRELESS.
Big Incomes for those who

Start in NOW.
.

LEARN AT HOME ALL ABOUT THIS FASCINATING
SCIENCE AND EARN FROM £5 TO £10 WEEKLY.
THERE IS BIG MONEY to be made in Wireless Telephony for.
those -who step in now, when thousands upon thousands of
amateurs are buying Wireless Sets, which will need constant
attention and -repair.

IN . YOUR SPARE TIME
you can learn all about Wireless Telephony by following the
simple, complete, and intensely interesting McGrath Course. You
can -enjoy the wonders of this modern marvel yourself, and, under
the guidance of our Wireless experts, make a big income out of
others.
THE McGRATH COURSE starts you in the new, not overcrowded,
profitable -profession of a Wireless expert. We teach you how to
instal -and correctly tune any sets to proper wave -lengths, to
alter and replace parts, or make your own outfits. Think of the
enjoyment you get, and think of the money you can earn, when,
as Lord Northcliffe said,  A Wireless Set will become indis-
nen.Sable to every. home." .

BE AMONG THE FIRST in the new profession; you should earn
easily from £5 to £10 weekly. The McGrath Course teaches you
how to earn whilst you learn. Pupils are amazed at their rapid
stIOCE.G3.

Let us send you particulars of
 MONEY MAKING WIRELESS FREE.

IT COSTS YOU NOTHING to know all about this simple,
fascinating Course. The knowledge we give will make you inde-
pendent. Write now, and enrol while the profession is in its
infancy. '

All applications should beaddressed to:
The Secretary, Wireless Dept., No. 11, MCGRATH INSTITUTE,

20, Southampton Street, Holborn, W.C.1.

T,'Y
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A Gilt=Edged Guarantee with every Radio Headphone
Sold by Us.

N order to settle, once and for all, the prolonged controversy at present being carried on by certain firms through the
I medium of a section of the Wireless Press, we now make the following addition to our original guarantee, which

entirely disposes of the arguments put forth by our competitors.
IF ANY BROWN OR SULLIVAN 'PHONE PURCHASED FROM US, WHEN TESTED
AGAINST SIMILAR 'PHONES OF SAME MAKE MANUFACTURED DURING THE
LAST YEAR, DO NOT SHOW A MARKED SUPERIORITY IN EFFICIENCY,

WE WILL RETURN THE FULL AMOUNT PAID.
tvery pair of our 'phones were originally made to the order of His Majesty's Government, and bear the

examiner's mark that they have passed the strictest test. This mark alone is sufficient guarantee that the 'phones are
the best that money can buy.
The following Testimonial is typical of many: "30th August, 1922.

". . . . We may add that the 'phones we had from you at the beginning of this month were perfect. One cus-
tomer has written saying that he finds these SO-CALLED OBSOLETE AND INSENSITIVE HEADPHONES far more
efficient than those with the new type of aluminium diaphragm.

" MASCO PATENTS MANUFACTURING Co., Newcastle -on -Tyne."
NOTE. The " all -aluminium" diaphragms can be supplied, if desired, but where a strip of parchment insulates the

aluminium diaphragm from the metal headpiece, it is our opinion that this arrangement gives by far the best results.
PRICES: BROWN 8,000 OHMS, 49/6 (Reg. post, 1/- extra). Maker's price, 66/.

BROWN 120 OHMS, 42/6 ( ditto ) 58/..
SULLIVAN 8,000 OHMS, 36/6

Every order despatched within 4 hours of receipt. Cords, 2/9 extra.
OUR NEW SHOWROOMS-THE LARGEST AND MOST UP-TO-DATE IN THE CITY
OF LONDON-ARE NOW i OPEN, AND THE PUBLIC ARE CORDIALLY INVITED.

THE CITY ACCUMULATOR CO.,
79, MARK LANE, LONDON, E.C. 3. Phone:' AVENUE 91 Ines).

Everything Explained in

1,000 CHAPTERS, 10,003 PICTURES
Picture Maps of All Ages. Picture Atlas
of all Countries. Thousands of Things in

:: Colour and Photogravure ::

The Most Wonderful Book
for Children in the World

Buy pantl ro-DAy
The first part of an entirely NEW production of the famous Children's
Encyclopedia is now on sale everywhere. Edited by ARTHUR MEE, whose
name is a household word wherever there are children, this wonderful work
contains a treasury of information, a gallery of pictures, the story of everything

under the sun-simply told in easy language.

The Children's Encyclopedia is the
plainest story ever told of all peoples,
ages and things ; a superb picture and
story book of the wonder of the world.
It is devised so that a child can under-
stand it-and enjoy it. Illustrated

with ro,000 PICTURES, it sets out a
whole system of knowledge in easy,
familiar language. It fascinates while it
educates. It is the one book your child
must have. Get Part 1 TO -DAY, and
place an order for all succeeding parts.

HARMSWORTH'S

CHILDREN'S
ENCYCLOPEDIA
In Fortnightly Parts. Edited by ARTHUR MEE. '/3 per Part.-=.:
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"MAGNAVOX "
The World's Finest

Loud Speaker.

Radio brings it
MAGNAVOX

tells it.

No. R1282 (ir Horn).

To enjoy and obtain the greatest possible satisfaction from
your Wireless Receiving Set, equip it with a Magnavox
Loud Speaker. Hear the voice of the singer faithfully
reproduced, the perfect intonations of the lecturer, or the
natural sound of music.

PRICES No. R 1282 (18" Horn) £20-0 - 0
No. R 1293 (14" Horn) £10- 10-0

The introduction of the Magnavox Loud Speaker for use
with Radio Receiving Sets marks a most important
development, and will be the means of making Broad-
casting extremely popular.

To obtain the greatest sound volume of which the MAGNAVOX
is capable, use a MAGNAVOX AMPLIFIER.

IMMEDIATE DELIVERY.
Manufacturers and Sole Licensees.:

Sterling Telephone & Electric
TELEPHONE HOUSE, Co., Ltd.,

210/212, Tottenham Court Road, London, W.1.
Telephone No.: 4144 Museum (7 lines). Telegrams 'Cucumis,Wesdo,London.

Works: DAGENHAM, ESSEX.
BRANCHES : NEWCASTLE -ON -TYNE : 9, Clavering Place.

CARDIFF : 8, Park Place.
WRITE FOR LEAFLET No. 326.

I'

1

THE
THREE

OUTSTANDING
SUCCESSES

OF THE SHOW
THE

LATTIKONE
LATTICE WOUND CONE COIL

(Patent pending.)

THE

This Cone Coil Tuner combines in
itself the functions of a variometer
and variable condenser while yet
possessing the body and strength
of a direct -coupled inductance.

REGISTERED

COMPLETE OUTFITS
I Acknowledged to be the finest range of

I

practical Receivers on view.
Outfit No. 2.-Crystophone Receiver,

I Type 21 T.T., Crystor Aerial Outfit, a
pair of Sterling Headphones, 4,000 ohms,
packed in suitable box £6 : 15 : 6

I Outfit No. 3.-Crystophone " Scout -
1 Receiver, Crystor Aerial Outfit, a pair of
' British Headphones, 4,011111 ohms, packed
1 in suitable box .. £5 : 12 : 6
I There is a Crystophone for every purse

and purpose.

L -

stop
COWL

INSULATORS
Entirely prevent surface
leakage and obviously guar-
antee 100% efficiency from

Aerial to Instrument.

There is a Crystophone Agent in every town, and it will be
to your interest and future satisfaction to inspect and
try the Crystophone before deciding on your purchase.
Demonstrations are given daily between 10 a.m. and 10 p.m.

WIRELESS SUPPLIES CO.,
64, MORTIMER Street, London, W.1.

Printed and published every Friday by the proprietors, The Amalgamated Press (1922), Ltd., The Fleetway House, Farringdon Street, London, E.C.4.
Advertisement Offices: Messrs. T. H. Lile, Ltd., 4, Ludgate Circus, London, E.C.4. Registered as a newspaper and for transmission by Canadian Magazine
Post. Subscription rates: Inland and Abroad, 17/4 per annum, 8/8 for six months. Sole agents for South Africa: The Central News Agency, Ltd. Sole agents for
Australia and New Zealand: Messrs. Gordon & Gotch, Ltd.; and for Canada: The Imperial News Co., Ltd. Saturday, October 14, 1922. Y/Y
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REGISTERED

No. 21. A SPECIAL REVIEW OF THE EXHIBITION.AT THE

G.P.O.ASANE"

131
No. 21, Vol. 1.
Oct. 21st, 1922.

Miss Ellis Jeffreys and
Miss Margaret Banner-
man "listening -in" on
a Gecophone set at

Drury Lane Theatre.

vt A irE 15ee.cx

THE HAPPINESS OF RESEARCH
By Professor Low, D.Sc.

How to Make a Long -Wave Receiver.
Controlling Models by Wireless.

Radio Notes and News.
New Series for Beginners.
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/ADD A MITCHELL TWO 'STAGER'
TWO STAGE LOW FREQUENCY AMPLIFIER DE LUXE

Whilst priced reasonably, all amateurs and users of Wireless Receiving equipment
quickly appreciate an article that looks well and performs its work in accordance with
the appearance. Again, the internal work is worth inspection. See how beautifully
every pact is set out and secured to the ebonite panel.

Mitchell Apparatus can Always be Distinguished
By adding the above unit you can considerably increase your signal strength, and,
as an input transformer is fitted, can be used in conjunction with any valve or crystal

set. Dimensions f X 7" x 3" in solid mahogany cabinet.

/" DIOPLION " Transformers are
fitted to all our instruments, and we invite

you to make any comparative tests you desire.
Mitchell Amplifiers do not infringe any patents. Insist

on seeing our Trade Mark; it's your guarantee. You can order
through the post with every confidence.

PRICE 6 GNS.An instrument you will be proud to purchase.
(Without valves or sundries.)

Next week we will be advertising our new " LOKAP " Coil
Holders and Stands, and the above instrument, with our CoilJ. Making and Mounting Systems, enables you to build a

long -wave range set exceedingly reasonably. Have

4aAj?
you literature about the " LOKAP " WIND -

4411,4,4, ING MACHINE ?

Mitchell 'Phones 4,000 -ohm total Price 25/ -
resistance give universal satisfaction Post 1/ -

'Phones:
r ew Cross

1541

1540

Telex:rams:
London

New Cross

1541

MCDERMOTT RD., PECKHAM, LONDON, S.E.1 5.

1111=11mmmomift
BIRMINGHAM

THE TELE RADIO
Rd., Birmingham.

BADE jyq

AGENTS:
CO.,Gough

THE ZODEL
COIL WINDER

FOR DUO -LATERAL FORM COILS.
WHY PAY HIGH PRICES FOR COILS WHEN YOU
CAN PRODUCE THE BEST DUO -LATERAL FORMA-
TION TYPE FOR THE MERE COST OF THE WIRE ?

The Zodel Machine is designed on scientific
lines. Built by engineers. So simple that a
child can use it. Winds Duo -Lateral Coils in
a couple of minutes on any former, from
to t" wide. The Coils produced have been
proved to have the lowest distributed capacity.

CASH
e 0 POST

PRICE g2 0 .
PAID.

Obtainable from all Wireless Stores or direct from :

WALLACE HEATON LTD.,
RADIO EXPERTS,

84, High Street, Sheffield,

Let US solve the problem
WE extend a cordial invitation to all who are
Iry interested in Wireless to visit our well-equipped
showrooms. Bring your problems to our experts,
who will be happy to give any advice. Demonstra-
tions will be given, if necessary, or they can tell
you which set will best suit your requirements and
pocket.

In addition to complete Receiving Sets of the
best quality, we manufacture and supply all com-
ponent pails.
Filament Resistances ... each.
Variable Condensers (of

cities
Fixed Condensers ...
H.T. Battery Case ... ...
H.T. Battery Case with 00 -Volt Bat-

tery ... ... 29/.
.8 -Coil Holder, complete Unit for use with

Standard Coils ... ... ... 20/ -

The illustration is that of
the " Ideal " Valve Accumu-
lator, which we can confi-
dently recommend to help
you to get better results.
4 Volt 50 amp., 25/. per Set

(Carr. 2/-)

6 Volt 60 amp., 36/- per Set
(Carr. 3/-)

Send 3d. Stamps for our Illus-
trated Catalogue. List of B.T.
Batteries on Accumulators free.

various caps -
from 6/.
from 152//.6

WATES BROS
13-14, Great Queen Street,

Iv KINGSWAY, LONDON, W.C.2.
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NEXT WEEK.

HOW TO MAKE A
SUPER REGENER-

ATIVE SET.

This specially written
article will tell you in
simple language how
to make the famous

Armstrong set.
Order Your Copy Now.

111:0105
TOPICAL NEWS AND NOTES.

A Royal Amateur.
I HEAR that his Royal Highness the

Prince of Wales intends having a radio
set fitted up at St. James's Palace.

I listened in to the Prince's broadcasted
speech the other day, and every word-
without any exaggeration-was heard per-
fectly. The Prince has a really excellent

radio voice." I also heard him re -

The 35/- Crystal Set made by Mr. B. Kerney,
18, Prentis Road, Streatham, S.W,18,

hearsing the day before he delivered his
official speech. He read an extract from
" The Field " once or twice. The second
reading wag far better than the first, and it
seemed obvious that the Prince had quickly
adapted his voice . to the needs of the
microphone.

* * *

Powerful Swiss Station.
THE new wireless telegraph and telephone

station just orened at Lausanne is
said to be the most powerful on the

Continent. By means of this station com-
munication can be kept up with aeroplanes
of the Paris -Lausanne Air Service.

5^

Wireless on Tanks.
THE successful adaptation of the wire-

less telephone for use in tanks is an-
nounced by the U.S. Army Ordnance

Department, which is about to give a de-
monstration of the new engines of war it
has produced since the war..

As part of . the programme a Beet of
tanks will manceuvre under the wireless
orders of its coniinander in a flagship
tank, and a tank machine-gun, firing
armour -piercing bullets of 1 -in. calibre,
and an amphibious tank able to travel
over land or through water will also be
demonstrated.

Another new weapon is an anti-aircraft.
shell fitted with a fuSe so sensitive that
it will detonate its charge when the shell
passes through

,its
fabric of an aeroplane

wing. (Extract from "The Daily Mail.")

Mme. Tetrazzini-Racito Amateur.
MME. TETRAZZINI was so interested

by the exhibits at the Wireless
Exhibition that she purchased a

four -valve receiver. I happen to know the
name of the makers of the set-and Mme.
Tetrazzini has certainly picked on a first-
class instrument.

* *

Radio in South Africa.
CONSIDERABLE progress is being made

with the wireless station at Tete,
Lourenco Marques, most of the plant

having 'arrived. The station will put
Loureneo Marques into direct communica-
tion with Lisbon. Small installations have
been erected on the coast at Inambane
and Chai-Chai, and ultimately a chain of
stations will be connected through the pro.
vince between Lourenco Marques and
Lisbon.

* *

Broadcasting in the Fatherland.
COMMENTING on the broadcasting

service in Germany, whose inaugura-
tion I recently mentioned, the

" European Commercial " says that the
cost to subscribers is at present prohibitive,
so that only the large banks and principal
business houses can afford the luxury.
There is an initial charge of 6,000 marks
for the installation of the receiver, and a
further charge of 4,000 marks a year for
the use of the instrument, this fee being
subject to increase in accordance with the
rate of exchange. For the messages them
selves there is a charge of from 4,000 to
30,000 marks per month according to the
nature of the service required. - By Aprit
next it is intended to organise a series of
lectures for simultaneous transmission
throughout Germany, and to provide
facilities for " listening -in " in factories
where the labour is particularly monotonous.

NEXT WEEK.

THE CONSTRUC-
TION OF THE

VALVE.

An interesting article
describing the M.O.
Valve Works and the
method of construct-
ing the Thermionic

Tube.

Wireless Telephony in -Mexico.
THE installation of a wireless telephone

service to .operate between various
important centres in Mexico is being

contemplated.;

A Fair Field and No Favour.
THE" Daily Herald " seems rather con-

cerned about- the news to be broad-
casted. The folloWinu appeared in a

recent issue of that paper
- " Will the listeners -in' be supplied with

more partisan dope' about strikes and
wars ?

" When the broadcasters Meet the P.M.G.
both sides must realise that Labour wants
to know all about this news -service. For,
if the listening -in habit catches on, the men
who select the news and speeches for circu-
lation, will have a powerful lever on publio
opinion.

" Who are those men to he ? They must
represent all parties, not one alone."

That sounds reasonable enough, but why
get the wind up-yet

* *

G.B:S. and Wirelett.
" j SEE no objection to the wireless broad -

1 casting of news that does not equally
apply to the broadcasting ,of news

through the Press," said George Bernard
Shaw to a " Daily Herald " representative
recently.

Mr. Shaw asked whether " listeners -in "
would pick np all the bad language, in the
neighbourhood.
' He further thought that, if broadcast
news was only available for those who
could afford expensive receiving sets at
75 or 100 guineas, it won't 'matter much
what news they get. When told 'that a man
can " listeti-in " for an initial outlay of
£5 15s., he admitted that the matter is
more serions. -

A Motor Car Frame Aerial Set. The frame is in sections and can be quickly dismantled.
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NOTES AND NEWS.
(Continued from previous page.)

Growing. -

THERE are now something like 500 trans-
mitters in this country, and the
number of amateur receiving sets

between fifteen and twenty thousand.

World Wireless.
T HEAR that the Radio Corporation of
1 America has announced that a world

wireless combine, with New York as the
centre, will include British (at Carnarvon),
French, German, and Argentine stations.
The whole represents a total invested
capitalisation of £34,000,000. Tests will
soon be made, and regular operations will
begin on May 1st.

* *

Honour for Marconi Official.
FOLLOWING the broadcasting by His

Royal Highness The Prince of Wales
of an address to the Boy Scouts of

Great Britain, on Saturday evening,
October 7th, Mr. Artb,ur R. Burrows, Chief

*

Mt. J. N. Court's set, at 44, Wanderers Avenue,
Beakenhall, nr. Wolverhampton.

of the Demonstration Department of
Marconi's Wireless Telegraph Company,
who was responsible for the wireless ar-
rangements in connection with this event,
has been the honoured recipient of an auto-
;raphed copy of the preamble in which he
announced His Royal Highness.

Wireless Telephony for Blinded Soldiers.
AMONG the many thousands of people

who listened -in to the Prince of Wales'
"broadcast speech to the Boy Scouts of

the nation were the blind soldiers of St.
Dunstan's.

Capt. Ian Fraser, the blind chairman of
St. Dunstan's, has been an ardent wireless
experimenter for two years past, and in the
.lourse of a short address following the
transmission, he stated that wireless tele-
phony was opening a new world for the
blind. A blind man's hobbies were limited,
but wireless was one of those which he could
pursue just as well as anyone else. In
listening -in he was at no disadvantage to
those who could see.

Mr. Oswald Carpenter, of The Marconi
Scientific Instrument Company, Ltd., in the
course of a subsequent chat to the men,
mentioned that Capt. Fraser was one of the
most capable amateurs lie had met.

The radio set at the offices of the " Evening Telegraph," Northants.

Insuring " Wireless."
THE first " wireless " insurance policies

are being issued by the Liverpool
Marine and General Insurance

Company.
For an annual premium of 7s: 6d. it

is possible for the radio enthusiast to
insure against the loss of, or damage to,
his wireless apparatus, including the aerial,
and also third party damage up to £500
(any one accident), including damage to
property belonging to, or under the control
of, the insured.

The risks covered include damage by
lightning, as well as theft and malicious
damage.

* * *

Tube.

"
WHAT is said to be the largest radio

vacuum tube in the world has just
been developed at the telephone

laboratories of the Western Electric Coin-
pany in New York. It is rated at 100,000
watts, or 200 times the power required
for the usual broadcasting station of 100
miles range. The essential feature of
the new tube is that the " plate " is a

copper cylinder forming the outer wall of
the tube, which makes it possible to cool
the tube by water. Difficulty was found
in making the instrument air -tight and in
getting the wires for the filament and grid
into the tube while keeping them insulated
against 20,000 volts. Mr. W. G. House-
keeper, a Western Electric engineer, dis-
covered a way to seal copper to glass,
making an air -tight joint that will not
crack at anay ordinary working temperature.
One .of these tubes stands 3 ft. high, and
is 31 in. in diameter at the bottom."-
The Electrician.

London Radio Club.
THE Radio Association have secured

an option of premises in the West
End for the purpose of establishing

a Radio Club.
The latest forms of apparatus for " listen-

ing - in " will be provided at the club.
There will also be a library and information
bureau. Provincial members, it is pointed
out, will be able to make this their head-
quarters when in town.

ARIEL.

/3
What you can hear

every evening of the week on your set.

Station.

Croydon ..
Marconi House, London
Writtle ..
Paris ..
Kon igswusterhausen . .

TELEPHONY TRANSMISSIONS.
Call sign. Wave -length

in metres.
900
360
400

2,600
2,500 and

9,100
1,085

G E D
2 L 0
2 M T
FL
LP

The Hague .. PCGG
Messrs. Burnham*

(Blackheath) .. 2 F Q .. 440
Newcastle* .. 5 B A .. 440

NOTE.-The Bar Lightship, Liverpool,
sends telephony at 6 a.m., 8 a.m., 2 p.m.,
4 p.m., 6 p.m., 8 p.m. Wave -length 440
metres. Calls " Liverpool." When answer-
ing Liverpool calls " Bar Light."

.

. 

 
.

Remarks.

Throughout day to aeroplanes.
Not regular.
Tuesdays, 8 p.m.
5.16 p.m.
Daily, 7 and 10.30 a.m.

Sundays, 3 to 5 p.m.

About 9 o'clock any evening.
6 and 7.30 p.m.

Many amateurs may be heard of an evening
on 440 metres, also as low down as 60 metres.

Amateurs who transmit music regularly
please communicate with the Editor.

All times G.M.T.
* These transmissions are made purely for experimental purposes.
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A RAPID REVIEW
OF THE ALL -BRITISH EXHIBITION.

By WARING S. SHOLL, A.M.I.E.E.
For the benefit of readers of " Popular Wireless " who were unable to visit the All -British Wireless Exhibition, Mr. Sholl
has written the following article at my request. It is a rapid, but comprehensive review of all the exhibits, and

amateurs in particular will find it of considerable interest.-EDITOR.

TO those who. have not been able to visit
the show it is hoped that a review
written from the point of the amateur

may be " the next best thing." The writer
has endeaVoured to break away front the
catalogue type of " report," and to place
a picture before the eye of the distant. en-
thusiast that shall convey teS him something
of the atmosphere of the exhibition as well
as a description of the many and interesting
exhibits.

With this idea in view the writer set out
for the Horticultural Hall, arrivinc, not long
after the doors were opened, to find' himself
among quite a " re-
spectable " crowd-
that is in numbers,
of course-even at so
early an hour.

Admission having
been obtained for the
modest sum of one
and threepence, the
" book of words " was
acquired for another
rixpcnce, and very
ex c orient value it
was. A handy book
which I doubt not
will find a place upon
the wireless en-
thusiast's shelf for
frequent references in
time to come.

A turn round to
get the lie of the
land revealed a hall
packed -with stands of
simple and uniform
appearance, but,
withal, neat and
devoid of unneces-
sary adornment. In
the centre of the
building a broadcasting station adjoining a
lounge of rather limited accommodation
entertained the visitor with a programme
transmitted from 2 L.O. four times during
each day the exhibition was open.

Chief Impressions
The set installed comprised a frame aerial,

Armstrong circuit and twelve valves,
which operated through two loud speakers
with sufficient volume to fill a building not
renowned for its accoustic properties. Now,
as the writer visited the show in order to
tell his country friends " all about it," one
of the first questions would naturally be,
" What were your chief impregsions of the
show ? "

The first impression was that wireless is
in danger of becoming too expensive and
elaborate, a sort of precocious and spoilt
kid with too many toys and too much at-
tention from admiring parents keen on
" showing him off." In the writer's opinion
the present. measure of success attained in

the transmission of musical items, parti- 
cularly vocal numbers, hardly justifies the
costly and elaborate externals with which
some of the sets were arrayed in the shape
of expensive cabinets and other fitments.

Outstanding Features.
From an artistic point of view the clashing

of medieval art with hard twentieth-century
science seems rather on a par with Noah
stepping out of the Ark into a Rolls-Royce
and proceeding to light up a Corona Corona.
To those not fully conversant with the
difficulties of receiving within a steel building

many firms whose acquaintance he has made
through the columns and advertisements
of Portiiaa. WIRELESS. There is a subtle
fascination in being able to " wallow " in
wireless, to drink to one's fill, to handle
the apparatus, and to get first-hand in-
formation. .

To the. keen seeker after information, to
the man of limited means, there is a pleasure
of anticipation of eventual possession un-
tainted by the merest suggestion of sour
grapes."

Next to this there is the pleasure of hearing
some of the notable men of the day delivering

lectures which will be
looked back to in

Sir Henry Norman, Bt. (left), speaking at the opening of the Exhibition. Note the Trade Demonstration Set.

upon an indoor aerial, it may seem a rather
costly feat to employ eight to twelve valves
in picking up transmission of considerable
power generated about a mile away.

Those who are out to tempt the nouveau
riche probably know their own business
best, but the man who will eventually keep
the business going is not the well-to-do
faddist, but the consistent experimenter
whose hand is ever in his pocket, and whose
hobby is his very existence. If the writer
were out to sell loud speakers, he would be
inclined to keep female vocalism more or
less at a distance, and to reduce the number
of valves to the minimum.

The finest singers in the world have liad
at one time to perform exercises of a not
very attractive nature, but these rather
trying ordeals are generally performed in
private, until a measure of proficiency has
been gained sufficient to justify the test of
public opinion. Probably what the visitor
would appreciate most is the ability to
compare under one roof the products of the

years to come as
milestones on a new
road of science and
progress. To the pure
scientist the out-
standing feature of
the show was the col-
lection of historical
exhibits displayed
by Messrs. Alarconi's
Wireless Telegraph
Co Ltd. -

Here we hdve the
orieinal detcetor in
the shape of the
cohercr, not an in-
vention of Marconi'3
by any means, but
a crude device which
his genius coaxed
and cajoled into
sonic form of reli-
ability, and which,
in spite of many
difficulties, showed
that there was some-
thing in wireless
worth striving for,

despite the limitations of the times and the
comparative perfection of wired " tele-
graphy.

What terrors coherers were to the early
experimenter ! They must have been bad
enough when made under the mostfavourable
conditions, let alone the atrocities rigged up
by the experimenter out of bits of glass tube,
corks, and filings surreptitiously removed
from the edge of threepenny bits.

Ringing bells at a few hundred yards
was not too difficult, but getting a sounder
to work consistently for a few letters even
was enough to turn one's hair grey, while
the desperate efforts to decipher the records
of a Morse inker were calculated to qualify
one for Bedlam.

The magnetic detector in its experi-
mental form is a most interesting example
of setting out to get results from the sheer
necessity which is proverbially the mother
of invention. In this case there was no half -
completed task to finish and reap a share of

(Continued on next page)
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another's work, as in the Coheir:a something
new,and, above all, something reliable had to
be evolved, as the new science was by this
time becoming aa factor of safety in the
seafaring man's life, and no longer a pretty
and spectacular experiment for the lecture
table.

The Fleming two -electrode valve appeared
next, about the year 1904; but while it
constituted a reliable detector it remained
for De Forest to introduce the grid in 1907

Complete Crystal Receiver (Stanley Prince & co.).

which, to parody Euclid, amounted to
making the part greater than the whole.

" The little more and how much it is "
was never written more truly than of this
great and epoch -marking addition to an
invention that was nearly complete.

As a comparison look at the huge induc-
tion coil capable of giving an 18 -inch spark,
the then only known means of generating
oscillations, and capable of transmitting
over a few miles only, and think of the
mere handful of gear used nowadays for
sure and certain transmission even by
amateurs over ten times the distance.

To the keen investigator these exhibits
arc worth the rest of the whole show put
together ; money won't buy them ; they are
locked away in strong rooms every night;
and the only pity is that they cannot be
put permanently on exhibition at South
Kensington for the education and enlighten-
ment of posterity.

The Modern Show.
It was well that the " Father of Wire-

less " was not plain John Smith, of Balkans
or Brixton; had an unfortunate accident of
birth made him so it is pretty certain that
he would have been kicked out of the
U.P.O., and his apparatus thrown after him.

The crude apparatus of the great Clarke
Maxwell was found iu an old curiosity shop,
and picked up for a mere song; whilst
Csaham Bell tramped through the soles of
his. boots whilst hawking his inventiona-the
telephone-among the obtuse -minded ci t i zens
who finally had to recognise his efforts.

So much for the historical associations of
the show : let us put the clock forward and
seek the inspiration of the present hour.
Mingling with the crowd, we find the

various types of visitor well represented ;
here is our old friend the catalogue collector,
as keen, as usual, on getting ". something for
nothing," there is the man from the country,
catalogue in hand, ticking off eachitem, that
nothing be missed ; here again isthe.secre; .
tary from the provincial wireless society,
with his .notebook well filled against the
night when heshall have to answer innumer-
able questions as to what he " saw at the
show."

We like the " Crystor " cowl insulators
on the stand of Messrs. Wireless Supplies
Co.; that tough, unbreakable ebonite is just
the thing to withstand the elements and
bring in our signals good and strong. The
" Lattikone " coil is likely to be heard a

good deal of in the
near future: it
promises much that is
good in the way of
tuning, and, like most
sound ideas, it is
simple to the point of

. being obvious but not
ordinary.

Next door, stand 2,
occupied by Messrs.
Anode Wireless and
Scientific Instruments,
Ltd., also of London,
we find a new type at
variable condenser, not
very much 'bigger than
a blocking condenser,
which takes our fancy
very much. It is a
pretty little instru-
ment admirably
adapted for panel
mounting, and the

price is " right."
Advanced workers and the trade will

find _much that is interesting at -stand 3,
.Messrs. Zenith Mfg. Co., the firm speeialising
in resistances and potentiometers .of the
highest class, also rectifiers for charging
accumulators from A.C. mains. Everyone
knows the famous Duo Lateral coils, but

possibly everybody is not aware that the
Igranic Electric Co. hold the sole rights
for manufacturing from the De Forest Co._

,On stand 4 the coils may be seen in the
snaking by electrical machines of the
greatest precision. The new - " Gimbal "
mction coil holder is the last word in fine
tuning.

Messrs. Harwell, Ltd., stand 5, have a
nice little variometer which is just the thing
for the broadcasting band-the wave -length,
of course, and not the musicians-also
numerous specialities in " Solidite " for the
trade.

Familiar Names.
Radio Service is available at the stand of

like name, No. 6 on the list, and the
amateur will find his needs well catered for
by the firm of 62, Oxford Street.

The B.T.H. Co. needs no introduction,
its name being a household word even to the
man in the street.

This firm is making a big effort to pro-
duce a loud speaker, and promise great
things as the outcome of the most exhaus-
tive experiments. Their new insulating
material is pleasing in appearance, and

 much nicer in finish than the rather funereal
matt ebonite so much in vogue at present ;
the portable set with frame aerial is a little
beauty.

" KB- of Kilburn," is another familiar
name, and we find here the units whiCh
have always been associated with their
house, also ample supplies of the innumer-
able " gadgets " so indispensable to the
serious worker. A call at stand 8 is well
worth while. Mr. T. II. Isted is showing
a good range at stand 9, his wares revealing
not only good workmanship, but sound and
substantial design, being constructed for
real hard everyday use ; the 3 -valve station
is a good example of British thoroughness.

Fellows are the people for " jolly good "
things and at the right price ; we found
their famous 'phones going strong, as well
as a number of crystal and valve sets.

(Continued on next page)

One of the Antique Cabinet Sets by Messrs, Elwell & Radio Communication Co,. Ltd.
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Keen as our appetite may be for the
intellectual, we find the calls of the inner
man directing our steps to the luncheon -
room, and we are not sorry to put down our
rapidly -increasing pile of catalogues,- etc
and refresh the material side, albeit filling
in the time between the courses with sundry
efforts to decipher some of what we have
written under somewhat hasty conditions.

We listen to the claims of the " crystal
merchant " and note the indulgent
tolerance of the multi valve fiend who, if
he lived at the Waldorf, would bang on
" two stages of each " to get 2 L.O. The
funny man is here, too, who refers to his pal
as an " oyster " because his one stage of
L.F. makes him a " bivalve "

A New Line in Coll Holders.
. After that we get downstairs, missing the

cheese in our hurry, and hoping our funny
friend will never obtain a transmitting
licence.

Havina'' a fancy for " gadgets," we make
our way to Messrs. Gamage's, at Stand 31,
and find condensers are the leading line, real
precision instruments which stand out
amongst a fine
display of all
the other ac'
cessories f o r
which this
house has so
long been
noted.

Messrs.
Mitchell's, of
Peckham, are
as keen as ever
on advancing
with the films,
and, if we are
not mistaken;
they have one
or two little
surprises up
theireleeves in
the way of
new things.

Wireless
Equipment
are well up to
their title, and
next door, at
Stand 15,
Messrs. Wates An Electric Light Aerial Adaptor.
flros: are.
staging a cabinet set in dark oak with
four valves and all etceteras at £80.

Nearby Messrs. J. B. Bower & Co. have
a good show of the usual lines, and also
specialise in high frequency apparatus for
medical. purposes. Over the way Auck-
lands have a fine display, a new line that
is worth noting being their coil holder to
take three coils, and priced at the moderate
figure of 12s. 6d. Makers of these instru-
ments are apt to forget that not everyone is
able to pay 25s. to 30s. for this item, and
we eipect Messrs. Anckland will have a
good run with this line.

Most people have heard of Peto-Scott's
Units,, but probably few have had the
opportunity of examining the sets of parts
put up complete for home assembling. For

the amateur of -limited experience-and
pocket-these sets can be thoroughly
recommended, being well- designed, corn -
plebs to the last screw, and finished with
proper working drawings.

All units are available, whether for tuning,'
H.F., detecting, L.F., or condenser panels,
the whole installation being gradually built
up without any need for scrapping original
work. The prices arc remarkably reason-
able, and represent sound value for plain,
straightforward work, and without any
unnecessary trimmings.

Hart accumulators are shown in a new
high insulation glass cell particularly for
H.T. work, where leakage is far more serious,
both on account of the higher voltage and
also the comparatively small capacity of
anode cells.

The Ionophone set by Messrs. Coornes &
Co. is quite in a class by itself, the tuning by
condensers in --a battery of small elements
instead of the more usual variable or
" vane " type is of considerable interest.
The loud -speaking telephone adaptor at
42s. should interest many - who require
reasonable magnification without undue
distortion.

The R.F.H. stand will interest readers of
PorcTr,AR WIRELESS, particularly as the
illustration of a wireless equipped car in the
September 30th issue is exhibited by
Messrs. Rogers, Foster & Howell -as an
installation of their apparatus which they
claim to have fitted to the car. -

Messrs. Elwell's, Ltd., have an elaborate
display of fitted cabinets in Sheraton and
Adam styles, also a lacquer -work cupboard
of authentic period containing a complete
Aristophone installation.

In the thick of it.
The self-contained note magnifier, for

which the firm is well known, is also shown.
Having digested these exhibits, our

thoughts turned towards the lecture -hall,
where we were fortunate in hearing _Mr.
John Scott -Taggart deliver an address on

great subject, the thermionic valve. A
well -spent - littlf7hour was the unanimous
verdict, and then, the tea-room being in-
vitingly near, we partook of rest and re-
freshment and a further clip into our now
enormous pile of pamphlets.

Returning to the hall, we examine a new
type of crystal detector in the shape of a
small cartridge containing an " ever -set "
crystal and multi point brush contact, on
the stand of the Telephone Manufacturing
Co. Crystal enthusiasts will regret to learn
that the detector is not for sale apart from
the complete sets.

Mr. W. H. Tingey's five -valve set is a
taking proposition-the-compactness of the
whole outfit makes for ease of control and
efficiency in working.; there is not -much.
going in the ether that this set will not
bring in to excellent satisfaction. -,

Hard by we find General Radio Co.
surrounded by 'a crowd of inquirers, which
was not surprising, considering the excellent
display made by a firm that has specialised
in electrical instruments for years.

Lovers of radio literature had every
opportunity to gratify their tastes at the
stall 'of Radio Press, Ltd.
 Here was a tempting .display indeed of

much that ia best in current literatUre, the
names of the various authors ranking high
in the annals of radio science ; the Radio
Directory is unique.

The Magnavox Loud Speaker.

M.O. valves arrest our
attention next. We were
particularly interested in
the new low temperature
-fi lament valve type L:T.1,-
which will come as a boon
to the country
operator, rend-
ering him inde-
pendent of ac-
cumulators.

We note that
these valves
are the " most suitable " for broadcasting
sets, a claim that seems to be .quite popular
among the generality of valve makers.

Messrs. Cossor, Ltd., seem to be making
as many valves as ever, notwithstanding-
shall we say-somewhat fierce " competi-
tion " ! The form of their anode, some-
what akin to an umbrella, ought to catch all
those electrons and turn them to good use.
The makers claim exceptional amplification
for the new valve, which we hope to test
shortly.

Chloride batteries have been on the
market for longer than some of us care to
remember.. What this old -established firm
doesn't know about batteries can hardly be
worth knowing ; they had a nice display of
these excellent lines.

Well to the Fore.
Messrs. Marconi Scientific Instrument

Co., Ltd., had a display at Stand No. 32 of a
more highly technical nature than their
other exhibit under the regis of the parent
firm. Here we had a fine range of the stuff
used by the expert and the professional
operator.

Metropolitan -Vickers were well in the
limelight with a scale model of their research
laboratory at Trafford Park, which we under.
stand may be used for broadcasting if we go
on waiting long enough. The powers that be
are in no hurry to forgo the war habit of
saying " You mustn't " where anything
pleasant is concerned, and we wish Man-
chester the best of luck, and may they get
their broadcasting early and often.

The Magnavox is now well on the market
as a British prodUctitin, despite the large
number bearing the American transfer.
We understand that for some time now the
home production has entirely superseded
the imported supplies that originally were
sold by the company in the capacity of

(Continued on next page).
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A RAPID REVIEW OF THE
ALL -BRITISH
EXHIBITION.

(Continued frorn previous page.)

agents. The Sterling Company are also
doing well with their celebrated head
'phones, which are so deservedly popular
everywhere.

R. P. R. Wireless have an unique pro-
position in their wave -length indicator
which enables any transmission to be
picked up at once by means of their admir-
able chart and coloured indicators.

Their stand is very prettily set out with
flowers, which, together with the taking
appearance of the exhibits, makes up one
of the most attractive stands of the show.

Another adaptation of "Wired Wireless"
is seen on the stand of the Dubilier Condenser
Company, in the shape of an adapter for
plugging into the ordinary standard lamp -
holder and getting in the oscillatory
currents via the house wiring, instead of an
aerial. We hope to test this idea shortly
and report on the results in an early issue.

One of the Old Brigade.
Radio instruments in great variety are to

be found on the stand of like name. Very
high standards have been set up by the
proprietors, and, while the highest class of
goods naturally cannot be done at cut
prices, one feels assured that the value is
there, and that the quality will be remem-
bered long after the price is forgotten:

Messrs. Leslie McMichael, Ltd., have ,a
very comprehensiVe display of high-class
apparatus appealing more to the advanced
worker than the beginner of moderate means.
In his capacity of secretary to the Wireless
society of London, Mr. McMichael has had
an unique opportunity of studying the
requirements of the wireless amateur.

No newcomers to the electrical world are
the Western Electric Company. One of the
oldest concerns in the industry, it is fitting
that they should move with the times and
give their great experience to the develop-
ment of radio science.

They are making a real effort to tackle the
loud:speaker job, and they will find plenty
of room for their activities, and not a great -
deal of competition. The best of success to
their efforts.

Messrs. Mallard. .

Millard Radio Valves are to be seen on
their stand, No. 41, in every possible form.
Amateurs will look with mild surprise on the
huge 4 K.W. tube made of silica to stand
the greet heat involved in transmitting
comparatively high powers. The " Ora "
tube is highly popular among amateurs,
by reason of its high efficiency and moderate
price. We use them ourselves, and like
them immensely. , The history of the
Mallard Company has been a record of
continual victory over, difficUlties of all
kinds, and we welcome the announcement.
that their business has entirely outgrown
their present prernises ; May their shadOw
never groW less.

Britwire 'coils are well known to many
workers, and these useful items were found
at stand No. 42, together with many other
equally good lines.

Everyone knows Brown's 'phones and
loud speakers. They are admittedly a

standard of their own, and have probably
caused more contention among advertisers
than any other line in the industry.

They are not " cheap," but they are good,
and, in any case, one does not purchase
'phones every day, so a trifle extra is well
spent where the buyer can run to it. Tele-
phones are about the last thing one can
economise on, where good signals are
concerned.

'Phones for Ladies.
Messrs. Alfred Graham are indeed

deserving of the support of the wireless
public in their production of the " Amplion"
loud speaker for home use at 45s. The
question of entertaining an audience is a
difficult one to the amateur of moderate
means, as the majority of loud speakers are
beyond his pocket, and even the expensive
ones are apt to be disappointing in use. We
trust the makers will issue
detailed instructions with
every instrument warning the
user against over -amplifica-
tion, which at the moment
threatens to make loud
speakers a byword, if not a
nuisance.

We look to testing out one
of these prothising instru-
ments under the ordinary
limitations of average
amateur use, and hope to
report on the result exactly
as ,we find it. The head
'phones for ladies' use are a
commendable f eat u r e, as
mere man is quite apt to over-

. look the fact that handfuls of hair torn. out
by the roots is not at all a pleasant feature
to " listening in."

Gambrel' Brothers' coils are renowned for
efficiency, and, like all their apparatus, are
quality propositions rather for the advanced
worker of comfortable means than for the
novice of limited resources.

Next we had a look at Siemens' excellent
display, another case of a pioneer firm
moving with the times and backing their
products with many years of experience.
Here we have receiving sets of various types,
and, above all, batteries for every purpose, a
line in which this firm have specialised for
many years.

Mr. Sullivan's stand was undoubtedly the
rendezvcius of the wireless highbrow ; the
show of advanced and ultra -advanced
apparatus almost made the ordinary man
feel queer. He must almost have felt in
need of a pass -word to admit him to such a
veritable temple of applied science. A grand
show of beautiful apparatus is the impress
sion it gave us.

The "Extraudion " Valve.
Another firm is paying clue regard to my

lady's coiffure by Offering a lorgnette type
of 'phone which may be held to the ear'
without scalping the listener, as is so often
the ease with head 'phones.

The patent aerial insulator which has
been so well received was 'going strong, and
we. were informed that the niakers; Messrs.'
Econ Manufacturing Company; f.jrnited,.
were going " all out on this excellent line.

Messrs. EcOnomie Electric; Limited; are
their new valve, the " Extraudion,"

which is Causing quite a stir both among the
valve -makers and the users. We hope to try
one or two of these ourselves, and for our
own part the more valves there are On the

market the better we shall be pleased, and
the greater the good to interests of wireless
in general.

Messrs. Automatic Telephone Manufac-
turing Company, Limited, embrace many
activities, being the offspring of a sturdy
old parent firm long renowned for British
thoroughness.

Their display is a pleasure to behold, and
they have experience to Offer, covering more
years than some of us would care to count.

Plenty of choice of apparatus was found
on the stand of Messrs. Pettigrew & Merri-
man, No. 53 on the list ; crystal sets, one -
valve sets, four -valve Sets, and a host of
sundries made up an exhibit of general
interest to the typical amateur worker.

-Messrs. Stanley Prince & Company were
well in the running with a good all-round
selection of apparatus embracing practically
every need for modern reception.

A neat inductance by the /granic Electric Co:

The " King Radio " struck us as being a
good. type of two -valve set, the one stage
of L.P. amplification being well suited to the
average amateur by reason of its compara-
tive simplicity and certainty of efficient
action on short wave -lengths.

Thus ended our " go as you -please" trip
to the show, in which we tried to view it
through the eyes of the country visitor and
give a rough impression of what was
to be seen and heard at a most interest-
ing and comprehensive exhibition of the
many things concerned with wireless.

More than 25,000 visited the show and
on every side I heard satisfactory reports
with regard to business done. Indeed, I
could name some firms who made a very
substantial sum during the exhibition week.
There is every likelihood of another exibition
being held soon : if so, it will have to be
eery good to even equal the! All -British
Exhibition.

(Conclusion.)

A compact four -valve set, Sent in by
MC J. Williamson Dunedin, London Lane, Bromleyz
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NEW SERIES FOR BEGINNERS.

THE
"range " of a wireless station is a

very vague expression, and often
misleads people unversed in the

subject. For practical purposes, the range
of a transmitter is the greatest distance at
which its signals can reliably be received by
a modern form of receiving instrument.
Obviously, then, the range of any sending
station depends chiefly upon its electrical
power, because the total energy flung into
space is spread over a circular area, and
the greater this area the less is the energy at
any point in it.

Therefore, the range of a station is the
length of the radius of the largest cir-
cular area over which its waves can spread
before their energy becomes too weak to
work a receiver properly. An ether wave
is weaker the further it is from the trans-
mitter, and, if it be represented quantita-
tively by a wavy line, its height, measured
from the normal level to the crest, is a
measure of the energy of the wave.

Hard to Define.
This height is called the amplitude of

the wave, and although it gradually de-
creases as the energy moves outwards, and
eventually becomes so small that no man-
made instrument can detect the wave, it
never quite vanishes. Once the wave is
created only its strength alters ; its velocity,
frequency, and length never change.

The invention of a more delicate receiver
would automatically increase the- range of
existing transmitters. This has occurred
several times in the history of wireless. It
is a mistake to suppose, as many people do,
that a receiver has a " range." Any re-
ceiver of a particular kind needs a certain
amount of energy to work it, and how far
that energy has travelled does not matter
at all.

The receiver might be unable to receive
signals from a station 500 miles distant,
but quite well able to do so from another
5,000 miles away, simply because the station
500 miles distant cannot deliver waves of
the required strength (amplitude), whereas
the more remote station can. Substitute a
more sensitive receiver and it will come
within the range of the_weaker transmitter.

By E. BLAKE, A.M.I,E.E.

PART 14 (Conclusion).

From this it will be seen that if we say
that the " range " of the first receiver is
5,000 miles we shall find it difficult to ex-
plain why it cannot receive from a station
only 500 miles away.

A given receiver will receive signals from
any wireless station strong enough to send
it the minimum of electrical energy needed
to operate it, regardless of distance. But
the receiver must be " in tune " with the
transmitter.

Weather and Wireless.
A ',very interesting fact about " range,"

is that the range of a transmitting station
during darkness is at least twice as great
as it is by day. This is partially explained
by the fact that daylight robs the ether -
waves of some of their energy.

The scientific explanation of this has to
do with a property of wireless waves to
which I have not yet referred, that is,
their power to pass through material
objects. They flash through trees and houses.
They are passing through your body as you
read this.

It is impossible to form a mental picture
of this other world of vibrations ; one can
but cling to the conception of a universal
ocean of something which is of such fine
grain that it belongs to a different order of
creation than ordinary matter.

Although material objects do not stop
the passage of wireless waves they can, if
they are conductors of electricity, take toll
of the energy of the waves. Thus after a
wave has passed through a building it is
weaker than before. For this reason you
should not set up an aerial wire in a space
enclosed by high buildings, if you can pu t
it on top of them or in an open space.
Wireless signalling is, for the same reason,
always easiest over the sea and flat country.

If you are compelled to use an indoor
aerial be sure you do not set it in a galvanised
iron hut or in any building containing a
large quantity of steel girders in its con-
struction ; if you do the results will probably
disappoint you.

Now during the day the atmosphere is
very much more conductive of electricity
than during darkness, and therefore robs
the wireless waves of their energy much

more by day than by night. Hence by
night the range of a transmitter is greater
than by day, because, starting out with the
same amount of energy, the waves do not
grow weak so rapidly.

People often ask whether fog, rain, wind
or snow have any effect on wireless signals.
The answer is " Not sufficient for one to be
able to say that the effect is either harmful
or beneficial. The wind sometimes sways the
aerial wires so that there is a slight effect
upon the signals in telegraphy and a greater
effect in telephony on short waves ; and in
northern latitudes " silver thaw " forms'
upon the aerial wires so thickly that its
weight would bring them down were they
not heated at intervals by special apparatus.

Apart from these indirect effects, wireless
does not " feel the weather," but it has a
rival, a natural rival, which is still mostly
mystery. So mysterious is this rival that
he is called " X," signifying the unknown.
These X's (also called " atmospherics " and,
in America, "static ") are natural ether -
waves, some of which, it is certain, are
caused by lightning, and atmospheric
electricity which discharges to earth through
the aerial.

Messages from Mars.

They mix with the artificial waves sent out
by wireless stations and have a tendency
to interfere with messages. Most com-
mercial wireless receivers are fitted with
one or more traps for these stray vibrations
and discharges. The systematic observation
and study of X's is one of. the many ways
in which amateurs can help the science
along, though it is to be hoped that the
reader, if he does actually undertake such
work, will not be drawn aside into specu-r
lating about whether a certain " X " came
from Mars or not.

A great deal of print has been allowed to
spoil paper by reason of the much writing
which has been done on the subject of
messages from Mars. Reputable scientists
have been represented as having dis-
cussed that subject in all solemnity, though
the facts probably are that they received
their interviewers with courtesy, and
answered questions with well -concealed

(Conlinteed on were peat'.)

TUNER
UNIT

CONDENSER F UNIT
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DETECTOR
UNIT

L.F. UNIT

The Panel Unit System Receiver, manufactured by Messrs. Peto Scott,
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HINTS TO AMATEURS.
AFTER long use telephone receivers often

become quite moist, and should be
carefully wiped before putting away.

Otherwise, the diaphragms will become rusty -
at the edges. If they should be found to be
rusty, gentle wiping with a little sewing -
machine oil will remove the rust. Great
care should be taken that the diaphragms
are not bent.

Valves should never be moved while
alight. Sometimes the slightest knock
will break the thin wire that forms the
filament, and if hot this wire is very easily
damaged.

* *

Those amateurs who are lucky enough to
have plenty of space in which to erect
their aerials should take full advantage of
it. Though they may not seriously inter-
fere with reception, all obstacles such es
trees, telegraph wires, house or high metal
work tend to take up energy from the ether,
which might otherwiSe help to increase the
efficiency of their receiving set.

* *

Don't always blame your crystal if you
find your signals are weak. The crystal may
he a poor one, but the fault often lies in the
contact wire, which should be springy and
press firmly on the cryStal. If the tension
can be adjusted, the pressure may be varied
to suit different crystals. The buzzer is
useful in finding the spot on the crystal
which gives best results.

* * *

If you wish to use more than one pair of
telephones on the same receiver, it is ad-
visable to employ 'phones of the same
resistance, and, if possible, of identical
type. Be careful never to drop or knock
your 'phones ; the magnetism in them will
be weakened, and the sensitivity therefore
reduced.

For supplying volvice to the valve plate
circuit, ordinary flash -lamp batteries may be
used. A large number should be connected
in -series ; but it is very uneconomical, and
the cells soon run down.

Amateurs arc often puzzled to know how
to find the negative pole of a low -voltage
direct current. If both wires are placed in

A "Chloride " S.T. Battery, with glass test
tube containers,

vinegar and water-taking care not to let
them touch-the end where the bubbles are
more numerous is the negative pole. When
charging accumulators, this pole should be
connected to the negative terminal on the
battery.

* * *

Australia now sets its clocks right by time
signals from the United States naval
observatory.

NEW
SERIES FOR BEGINNERS.

(Continued from page 447.)

impatience. Then the interviewers went
away and added deep purple patches to the
dull truths the sceintists had uttered. I
venture the remark that no engineer
whose opinion is worth having has ever
seriously stated his belief that any signals
he had heard came from Mars.

Problems to Solve.
W hat he will say is that it is unscientific

to assert that it is impossible to receive
signals from Mars, or that certain un-
accountable sounds heard in the telephones
did not have their origin in that planet.
Senatore Marconi, who naturally has
suffered more than any other scientist by
the misrepresentation of his remarks on
this subject during interviews, published a
letter in the " Electrician " of Jan. 30th,
1920 in which he wrote :

" At times signals are received which are
apparently due to electromagnetic waves of
great length (up to hundreds of miles), and
these signals are not of the same character
as those commonly called X's or " strayi."
Occasionally such signals can be imagined to

correspond to the Morse signals for certain
letters, and these signals occur at all seasons
with irregularity.

The sources of such signals are unknown.
They may be in the atmosphere or outside it,
and due to electrical disturbances. If
outside the atmosphere, they may arise in
any point of interplanetary space, possibly
in the sun, where it is well-known that
electrical disturbances occur.

Obviously since the planet Mars is situated
somewhere near in interplanetary space,
the source of such signals might be on it or
on any other planet. There is nothing
'however, to show that this is the case, nor
must any purely fanciful speculations of
mine be interpreted to mean that I have
asserted having received any intelligble
messages from Mars or from any other point
in space outside the earth."

The science of radio -communication
bristles with problems yet to be solved; and
has before it a very large field of application.
Radio -vision, radio -photography, radio -con-
trol of mechanism, and the distribution of
power by radio means are- but a few of the
applications which need the attention of
wireless engineers. Maybe some of those
beginners who have read these articles will
be the wireless wizards of the future.

(Conclusion.)

" Howling " in valve sets may he greatly,
reduced by earthing the valve sockets and
tsansformer cores. In circuits which employ
amplification valves, the transformers to the
valve grids should be as short as possible.

* * *

If a loud speaker is desired it can be
placed in the last amplifying circuit. It
should be connected in a circuit containing
a large capacity condenser in series and
shunted across a. choke coil-which has been
placed in the plate circuit-and the plate
battery.

* * *

When a several stage amplifier is em-
ployed, and a resistance coupling is used,
the voltage of the plate battery should
be increased from two to four times owing
to the absorption of voltage in the coupling.

* * *

Very illusive failures can be caused by
loose or bad connections. It is a good plan
to run over the entire wiring of the set at
intervals, tightening screws and terminals
(and it is astonishing the number that at
times will be found to have worked loose),
and cleaning contacts. This latter should
include such details as valve legs and plugs,
accumulator straps, etc..

* * *

Fuse wire should figure in every amateur's
set, and costly trouble can be avoided by
its inclusion. For instance, the external
wiring of the H T battery should always be
broken by an inch of so of j amp. fuse wire.

* * *

The L.T. accumulator should have a
small cartridge fuse of sufficient strength to
carry the valve current connected between
its cells. The cartridge fuse is advisable, as
there is the danger that bare fuse wire
would ignite the celluloid of the cells if it
melted.

Crystals should be cleaned with carbon
disulphide in preference to methylated
spirit.

A Radio Instrument Condenser.
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The Valve

For receiving vocal and instrumental
items you must have

MULLARD "ORA" Valves
to get the best results.

Oscillates-Rectifies-Amplifies
Specially recommended where good
amplification is required.
The "ORA" valve requires about 3.8 volts on the
filament and 30 volts, or over, between the anode
and filament for efficient results.

15/- each
IMPORTANT NOTICE.
The great demand for Mullard " ORA -
Valves and other accessories has compelled
us to open much larger works. A greatly
increased output is now available.

The MULLARD "R" Valve is now
reduced in price from 22/6 to 17/6.
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Mullard RadioValve Coif&
45, Nightingale Lane, Balham, S.W.12.
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Signal School, Portsmouth,
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is mounted in a handsome oak cabinet, and is
sent out complete with H.T. battery, 6 volt
accumulator, 100 ft. aerial, 2 shell insulators, and
one pair of Fellows 4000 ohms double head-
phones, but without valves.

British Made Throughout.
PRICE COMPLETE (without valves),

£9 0. 0. (Carriage, 2/1-)
EXTRA FOR 2 MULLARD " ORA" VALVES, 30/,

EXTRA FOR ADDITIONAL FELLOWS
DOUBLE HEADPHONES, 301- (Postage, 1,1-)

2 -Valve Receiving Cabinet,
A high-grade instrument at a very ?ow price.
This set has been especially designed for
receiving broadcasting, and complies with all
the Postmaster -General's regulations. It can be
used either for listening -in with headphones or
with a loud speaker.
Additional interest and use is secured because
it will receive all amateur transmitting stations
within a range of 20 miles. The " Fellophone

FELLOWS MAGNETO Co., Ltd.
LONDON, N.W. 10.

Telephone : Telegrams:
WILLESDEN 1560-1. " QUIRMAri," '2g19213, LONE/ 93

03

4.70-10-AcAf tante
dioety rod
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Direct from Manufacturers

I T.T.W.

 Wireless Head 'Phones

= Polished Nickel Plated

Duraluminllead Ban.r!s

Aluminium Cups

Real Ebonite Earpieces

Double Plate Magnets

.E-= Replaceable Coils

A TRIUMPH OF BRITISH MANUFACTURE,
WOUND TO 4,000 ohms. - - El - 0 - 0 PsTie 1;-

6,000 - - 1 - 5 - 0
8,000 - - 1 -10 - 0

Spare Coils, 1,000
1,500 - - 3- 0
2,000 - - 4 -0

ALL FULLY TESTED AND GUARANTEED.
VARIABLE CONDENSERS -
43 PLATE .001 M F, MOVING

DIAL, Mounted in Polished
Teak Case 14 - 0

2 -VALVE 'SET-
TREBLE TUNING DEVICE,

DOUBLE CONDENSER,
SEPARATE FILAMENT RE-
SISTANCES, H.F. PANEL
and.DETECTOR PANEL, IN
TEAK CASES

3 -VALVE SET-
AS ABOVE, with L.F. AM-

PLIFIER
4 -VALVE SET-
Ditto, with 2 L.F. AMPLIFIERS
5 -VALVE SET-
Ditto, with 3 L.F. AMPLIFIERS 10 - 0 - 0

Valves, Coils, and 'Phones extra. Carriage 3s.
CASH ORDERS FROM STOCK.

Goods sent to your nearest Wireless Dea!er on approval.

EACH.
Postage 1 -

£5 - 10- 0

8 - 10 - 0

7-0-0

SINGLE EAR 'PHONES-
As above, 2,000 ohms. - - 7- 6 Postage 6.1.

3,000 - - 10-0
12-6
2-0

 TURNOCKS TELEPHONE WORKS,
High Street, Aston, Birmingham.
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THE HAPPINESS OF RESEARCH.
By PROFESSOR A. M. LOW, A.C.G.I., M.I.E.A., D.Sc., F.C.S., F.R.G.S.

TO write of research is difficult ; it is
never easy to lay bare one's feelings
where an old love is concerned.

The very word " research " sounds
mysterious ; there is the glamour that hangs
always round the unknown. Someone has
defined genius as an infinite capacity for
taking pains, and, like all definitions, it
can be shown to be both right and wrong.

Certainly it is not the slow, careful, plod-
ding mind that pores over the infinitesimal
errors in the work of others that often
alights upon the new fact. More often is it'
the man who will begin each problem
without tying up his mind with empirical
results, and who will consider each step and
admit fully to himself how contemptibly
small is his foremost effort at knowledge.

A Great Law.
It is impossible to always tell where work

will lead. We may, one moment, be
standing watching a two-inch steel bar
battered into shape and be hoping we may
make the mechanical tongs holding it more
effective and more sensitive ; the next day
we may be bending over a microscope,
afraid that the least tremble of our clumsy
hands will fracture a celluloid bubble

- scarcely thicker than some of the wave-
lengths of light.

Change is very necessary, and we have
to accustom ourselves not only to rapid
mental transition, but to the realisation
that, although our thinking capacity is as
yet little better than a dog's, we must make
ourselves see that the practical difficulties
of space, food, and bodily discomforts can
be overcome in one way.

First realise this great law. In a few
years, just as we now only have record of
moments' scientific time, we shall be looked
upon much as we now regard the worst -
educated cave man and the most amateur
product of darkest Africa. And remember
that the difference, such as it is, between
each step of mankind's improvement is
chiefly due to concentration and retentivity.

It is true that few of us are capable of
more than one minute's accurately consecu-
tive thought-that it is useless to flit from
one subject to another, forgetting what went
before and omitting to apply it.

Such method as this prevents con-
structive research ; it leads only to dreams.
We must be retentive and avoid losing by
lack of retention or memory the foundation
of each sound thought and idea.

The Mother of Research.
Some of the hest thinkers in the world

will tOrget the most beautiful idea if they
pass a fried -fish shop and feel hungry.
This may not present a pretty picture, but
it is the end of invention and research.

Do not let us get the idea that poetry
form can represent invention ; they are but
physical gifts, Music is rhythmic ; it is
based on the tides that, in protoplasmic
form, supplied us with regular food ; the
whole body is regular, as are most facts of
life -cyclic in some manner.

This should be a lesson to us and should
teach us that consecutive thought based
upon understood., solid foundations is the
Mother of Research.

Appreciation of knowledge limitations
proves how wrong is subjective concentra-
tion for the man whose mind is merely a
storehouse of so-called facts. Surely basic
fact is not known to anyone, but it can be
valued at the price of a subscription to a
public library ? It is novel application that
makes work 'helpful to mankind.

Similarity is a matter of relative eyesight.
Even twin -children likeness is due to faulty
perspective upon such details as shape of
nose, etc. The skin itself may be totally
different  in thickness. It is exactly the
same with research : we must learn to use
our imaginations and to realise that things
are not always what they seem. '

Slow-motion Pictures.
The mind must carry more than one idea

at a time, and in consequence it is often the
man who has not the best read knowledge
on the subject who has the power of fore-
sight and imagination.

In every invention, in every step of
science, each problem is all -embracing.
Thought mast never be stimted by sudden
Changes of subject or consecutive ideas lost,
otherwise research becomes drudgery-a
mere boosting up of the mental storehouse
with more memory photographs.

It is the real originator who counts. We
Near often of the romantic accidents which
have given to us some of the greatest im-
provements of life,, but these accidents
apply usually to a variation of existing
knowledge.

One of the most interesting branches of
science is the development of scientific
instruments, for new methods of observation
nearly always show how wrong were some
of our most favoured hopes.

Very many years ago I was experimenting
upon the valve gears of internal combustion
engines, and I built a little apparatus con-
sisting of seven cinematograph cameras
running in synchronism. Seven films used
to be taken by each alternate machine in
turn, and by piecing the films into one I
could obtain the modern slow-motion
picture.

Old as the Hills.
I was told it was a toy ; but my reply was

quite simple. I used to ask my friends
some such question as this : " What
happens when I hit a glass tumbler with a
hammer ? "

" Why, it breaks," said they.
" Really, at once 1"

Yes, of course."
Then I would take them gently by the

hand and lead them into my laboratory, and
would there show them that the glass bulges
as the hammer hits it-bulges like a rubber
ball pushed by the finger.

I would go on to explain that nothing is
rigid ; I would point out that probably
atomic speed accounts for the difference
between solids, liquids, and gases, and that
all such differences are relative-mere
phenomena of oscillation. What a help is
this simple thought to a student of wireless
vibratory theories !

The time factor is at the root of many
problems, for relativity is as old as the hills
and far, far older. It is no more a German

idea than is the reflection of light from the
moon, or the taking of photographs by
invisible light.

What is the time factor to do with it? I
am asked.

Everything !

Cause and Effect.
Supposing I hit an electric light bulb

with a haminer. It bends, bulges, and
bursts. Yes, but so quickly-notice my
time factors-does the gas transmit - the
blow that it often bursts ,first opposite to the
paint where the blow is struck. The pressure
cannot spread all over it in .the time avail-
able.

Now, does not that make you think about
knocking engines ? Does it not make you
think of the time when only a few of the
many oscillatory circuits of wireless receivers
were appreciated ?

It is but a short time ago that We were
worrying how to prevent a magneto affecting
a coherer locally, and asking -if catalytic
sparking plugs afforded a. solution.

I can remember our delight on finding that
coated filings held a charge and enabled
mechanical circuit protectors to operate. It
may seem that modern 'wireless is totally
unprotected, and that for real commercial
purposes our wireless knowledge compares
somewhat with that of a naked savage and
the calculus. Instrumental research is
valuable for this very reason ; it forces upon
us the realisation that we know so very
little. It teaches us that science is so very
-human ; it tells us how to learn consecu-
tively in everything-from the reason why
a sparrow dives sideways from a roof, to time
need for directional wirelesS, or the origin-
ality shown by a woman in the choice of
a new hat.

The Televista.
Supposing we have a loud speaker and

discover the horn attachment is bad. We
can photograph our sound waves, not by
listening and trusting to one of our many
partially atrophied senses, but by utilising
our eyesight and seeing what is happening,
and by using our power of vision which is so
relatively sensitive to rapid change.

If an instrument board is vibrating and
causing trouble, can we tell -what is wrong
any better than by feeling a leaking alter-
nator switch and saying, '' This vibrates " ?

But if the vibration speed can be taken
and compared with material frequencies, a
cure is so easy by raising the pitch.

A vibrotneter is only a machine forusing
a sense which we can use comparatively and
consecutively in thought. It -is easier to
compare a written wave than several
forgotten notes which the ear or brain has
felt.

Personal feelings must be conquered in
research. I spent many years on my
Tell vista for seeing and writing by wireless
and for the reproduction of photos.

I was asked why I did not " make it
useful and use it to kill people in the war ? "
Clear proof that it is other people's tem-
porarily improved requirements that matter !

(Continued on next page.)
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THE"
HAPPINESS OF RESEARCH.

(ct,n'inuel from previous page.)

Natural love for science is good, for
science can love us back, and like all human
beings a tendency towards good will prevail.

I remember an old Scotch engineer
telling me that, the integral calculus was
natural language to a scientist. It is my
opinion that his natural language is still
more expressive.

If inventors are badly treated it is often
their own fault for trusting too much. It
has been said that over the Patent Office
should be a carefully detailed notice, bearing
the words : " Abandon hope all ye who
enter here." Should these words not be :
" There is no such thing as a basic fact " ?
Real love of the work is as essential as
adOption of scientific and instrumental
observation.

Think Why!
Do not think air is clean because our

poor eyes without a microscope see no
dirt ; do not believe that Nature is placid
becauSe our cinematographic life appears to
turn slowly.

Develop the sense of relativity, and when
a dispatch -case trembles in your hand at a
passing car do not say, " How strange," but
think why, and realise that everything
moves, and that interdependent oscillation
is worthy of wonder.

When you step on a train, realise that the
train sinks down by however little, and.
follow with care and consecutive ideas each
phase until you reach just .one step further
than the last man. It adds so much to
life to know why a sunset seems beautiful,
and how light can affect the clarity of our
wireless concert to which poor, unscientific
friends listened without weariness.

In modern wireless research it is dangerous
to be over -optimistic ; true theory has a
habit of showing us our faults very quickly,
and it is as well to bear sonic definitions in
mind:

Theory is perfected practice, and theory
always agrees if the latter is complete.
There is no such thing as a basic fact. Com-
fort is a part of efficiency, and is the absence
of the unintentional. Work is doing some-
thing that we do not want to do in someone
else's time A careful absorption of these
sayings has helped what is one of the most
complicated and irritating of modern pre,.
blems to a successful conclusion.

Remote Control
Control by wireless or the wireless repro-

duction of any mechanical motion must
appeal to everyone.

To direct a beat by wireless is easy
when it only means an amplifying relay and
a signal which puts a series of contacts into
operation, but the problem is not to select
but so select quickly, and in such a manner
that jamming by outside stations'is unlikely.

From the purely wireless aspect, cern
bined waves, ultra -red carriers, and ever\ -
possible idea has been tested almost ad
nauseam, but the fact remains that jamming
may entirely alter a sequence of operations.

The solution is not yet a matter of publica-
tion, but it may be stated that even to
receive the impulse is not easy. Motor
gears spark locally- sad need protection ;
relays are often delicate; induced currents

have not yet reached any magnitude with
air gaps of 50 miles.

When this is overcome, it has to be con-
sidered where the protection shall come.
Most successful selector gears depend not
only on tuning, but upon speed of sending,
and the speed selector can be on either side
of the amplification relay.

The old rocking pendulum device is far
tee slow, even when a gyroscope is used to
maintain direction, and many forms of
instantaneous differential ratchets have been
used.

The Vibrometer, for measuring vibration frequencies.

With this argument, and with syn-
chronised sending gear, selective reception
can now be attained somewhat on the
letter block principle, with a lag of
than 1. second. The total time taken for
the completion of this work was roughly four
years, and its objects still vary, as does its
method, almost day by day. -

That these problems will be understood
and easily solved in years to come by a
proper understanding of wave motion can
hardly be doubted, but as yet we can only
theorise doubtfully when we are told the
simple fact that sunlight affects wireless.'
reflection.

Selectivity has enabled us to write by

wirelesS, but only inasmuch as direction can
be indicated to a pencil by a preliminary
sending of key signals.

The telegraph and wire is the only perfect
selector, and this is little better than the
mechanical jerking of a stretched string.
We do not yet understand how wave
selection can be obtained. Real selectivity
--such as would be obtainable' by the
mechanical unravelling of speech-is as, yet
unknown.

I am sure of one thing : the man of
to -day has as much opportunity as ever.
Can it be seriously suggested that in years
to come we shall be content to see an event
hours afterwards on the films ? We used to
see it after many weeks on a. drawing, and
now we see it one hour after at the cinema.
Many years cannot pass before we shall
visualise it instantaneously.

Can anyone doubt that in the future we
will prohibit smoke, noises, and horses in our
streets ?

We will not spend hours each day eating,
and we certainly will not allow ourselves to
be turned out of Warmed houses into such

. wet and fog as a city may wish to show us.
Cities will be covered in ; rubber or resilient
roads will be in use.

Such things are not laughed at now, but
when indicated four years ago it was
thought quite amusing.

Looking Ahead
All this is good ground for research, and

wireless research in particular is now altering
the whole time factor of life. It is increas-
ing the speed of communication, and
strengthening international friendships. It
helps us to meet our friends for fifths of a
second in the spirit, and when our senses
less needed to convey thought we shall doubt-
less see each other by wave motion and
conduct our business in seconds at our own
chosen times.

A railway journey will,not keep us from
our work, and, sad as it is, we shall fight and
kill each other with still greater facility.

The inventor of to -day commands his
bread far more easily when be is planning to
destroy than when his aim is to build ; .but
he may not always be such a plaything of
necessi ty.

Portion of the Televista by which the possibility of seeing by wireless has been demonstrated
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HOW TO MAKE A LONG-WAVI; RECEIVER.

ANOTHER very simple type of con-
denser is made as follows : Materials
required: Ebonite sheet (one), 8 by 3

by in.; one ebonite sheet, 6 by 3 by j in. ;
sheet aluminium or zinc, 11 pieces, 3 by 2
by s's in. thick ; 18 spacing washers (brass),

in thick, or lesser sizes to make up this
thickness, and capable: of slipping over >bl in.
'brass red ; 4 pieces of screwed in. brass
rod, 11 in. long, with 2 nuts and washers ;

4- scor, firlItiANNt

a.
r

4 similar rods, 41 in. long, with nuts and
washers ; one brass screw s3s, in. about 11
in. long, fitted with ebonite knob and two
nuts.

Having obtained the above supplies, it is
recommended that the instrument be built
up as follows : Take the ebonite sheet,
8 by 3 by in., and mark off 22 lines with a
very fine pointed pencil, or; better still, a
steel scribe or darning needle. These lines
must be absolutely true, and it is better to
use a T-square.

Construction of Parts.
They should be drawn parallel to the 8 -in.

edge, and the first one should commence I. in.
from that edge, the remainder being spaced
s's and in. alternately, until you have
completed 22 lines, the last one being 2 in.
from the opposite edge of the sheet.

The ii -in. space has now to , be grooved
out, and this is best done with a hacksaw,
which should be tested on a spare piece of
ebonite or wood, and should leave a clear-
ance,' of exactly sh-in. Having selected
the saw, obtain a piece of brass strip or
iron, i in. thick and 84sin. long, and having
a perfectly straight edge.

Bend over the ends at right Angles, so
tat the inside measurement is 8 inches
and will allow the strip to clip over the,
ebonite with a. tight fit (if you can clamp the
two in a vice, it is much better). Adjust the
strip in position along the second line; and
use this as a, guide forthe saw, which should
just take out the first line during the milling
process. Saw to a depth o. in., and
then move along to the fourth 'line, -and
repeat until you have completed the eleven
slots (Fig. 1);

New divide the sheet into two halves each
four by three, and saw throUgh so that

By Y. W. P. EVANS.

PART 2.

you have two slotted sections exactly the
same size. Place the slotted sides face to
face squarely, and stand them upon the
other sheet of ebonite (6 by 3 by in.) which
forms the baseboard. If they are placed in
the centre there should be an inch clearance
at each end of the litter; and the whole
should appear as in Fig. 2.

If you, can cramp' these three pieceS -ts-
gether absolutelY rigid, the next operation
should be very simple, and'consists of drill-

- ing four holes right through at each corner,
the size of the hole to be such as to allow
the if brass rod to pass through with
ease.,The centre for these holes should be
punched about 1 in. from the edge of the
4,by 3 block. Drill Qther two holes, one at
each end of the 6 -in. sheet on one. side only,
and I. in. from the sides, these to be of a
size to accommodate the two terminals as
shown in Fig. 6.. That completes the con-
struction of the ebonite,part. The next Step
is to prepare the condenser plates or vanes.

These are marked out on the sheet of
metal, unless obtained already to size (3 in.
by 2 in.), and care must be taken that they
are all exactly the same or they will not
work smoothly in the grooves. Clamp six
of these pieces together, and, if possible,
hold them in a vice. Drill a fin. hole

/76,5 I
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6 PLArizs

through one corner, the centre of which
should be A in. from one edge and 1 in.
from the other (Fig. 3). Now clamp the
remaining five plates, and drilla .in. hole
through each corner on the 3 -in. side, the 
centre to be in. from each edge. -

The next step is to build Up the plates
on to the brass rods or bolts. . ComMence with
the six plates,' and build up as shown in
Fig. 4A; by sliding one plate on the bolt, on
the end of which you have fixed a nut; then
slide on a washer, another plate, -
washer, and

with
on, finally tightening the

whole hunch with anot her, nut. A piece of
small flexible wire Should be fastened under
the nut at one end. Next take the three
pieces of ebonite, .and place the 6. by 3 at
the bottom, the 4 by 3 slotted piece directly
over this, insert the plates in the grooves

- with the brass rod at the bottom, -and on the
top of tLis place the second piece of 4 by 3
ebonite.

-Pass the 4? -.in. brass rods through the
whole; and secure moderately together
with nuts, so that the plates are held firmly
in the grooves at one end. Now build up the
other five.ylates as shown in Fig. 5, the rods
being passed through top and bottom, and
sPaced by 'the- washers, the piece of
brass strip 2 by. kin. beihg bent to. shape and
drilled as Shown, so that the bOttem- brass
rod will pass through comfortably, and also

'8 SCi.../E.D
-BRASS ROD

'732
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aceom imodate the s's-in. screw with the
ebonite knob.

When finally adjusted, the whole bank of
plates should slide easily into the spare
grooves between the ebonite sheets, and
should be so adjusted as to allow of a sloW,
smooth movement being maintained
throughout the whole range of the 2 -in.
slide. After affixing another small piece of
flexible wire on to one of the screws, put
the terminals into position as in Fig. 6 and
connect the wires, and the condenser is
now ready fer working, the complete instru-
ment appearing as in Fig. 6. -

Telephone Condenser.
This condenser is required to place across

the telephone's terminals when the receiver
is complete, and is very simple to construct.
MaterialS required : 5 pieces of tinfoil, 1 in.

a.

square ;. 6 pieces of paraffin -waxed :paper
in. square ; and two pieces of fin. ebonite

2 by 11 in. Four fin, brass screws will do
for securing the parts together.

(To be Continued.)
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only a screw driver wanted

THE home construction of a Valve Set is quite simple if
you purchase a set of Peto-Scott standardised Radio

Parts. You will find that all the drilling and tapping
has been done for you and the various components
ready built-and all you need is a
screwdriver to fit them together. Full
Instructions supplied with every set.

SETS OF PARTS.
No. 4 Detector Panel - 17,'6
No. 5 Low Freq. Panel 33'6
No. 3 High Freq. Panel 13'6
Mahogany Cabinets to

fit - - each 3 '6
Postage: 9d. per panel extra. hot
all orders over £2. seat post free.

V

OW 111141,,

Our new
Booklet
explains
thewhole
system
POST 6edFRET

.11

Offices and Showrooms:
FEATHERSTONE HOUSE,
64, HIGH HOLBORN, W.C. I.

ELECTRADIX RADIOS.
NOTICE.

9, COLONIAL AVENUE, MINORIES E.1.
In order to remove any erroneous impression we state

here, once and for all, that we have for years been Sole
Agents for-

1.-TATE MOTORS and DYNAMOS in all Sizes and Voltages.
2.-NORTHERN CABLES and Wires, from heavy mining cab!e

to the:finest silk -covered magnet wire.
3.-FLETCHER'S " PENRHYN " SLATE in all shapes for

Electrical purposes.
4.-As SUPPLIERS OF ENGINE SETS, Radio Units and Com-

ponents, Electric Drills, Instruments, etc., new and Ex-W.D.
reconstructed in our own workshops.

That we have tons of Wireless and Electrical goods in
stock at our City Depot, and when we say in stock we mean
it. The goods are there ready for immediate delivery.

If you want 1,000 Dynamos, we are the Only film in London
that can deliver at once. 10,000 INSULATORS. 20,000
VALVE LEGS, 20 MORSE INKERS, 50 WESTON RELAYS,
5,000 RESISTANCE UNITS, 2,000 TELEPHONES, II

MARCONI RECEIVING SETS calibrated for Broadcast
wave -lengths, 200 AMMETERS and VOLTMETERS, or a
single SYPHON TAPE RECORDER, MARCONI DIREC-
TION FINDER, 100 -WATT VALVE TRANSMITTING
SETS, etc., etc. We can supply from stock.

We have a large nnmber of bargains not catalogued, and
you are cordially invited to inspect these.

Colonial Avenue is the first on the left in the Minories,
nearly opposite Aldgate Station, Met. Railway.

For Leslie Dixon & Co.,
H, LESLIE DIXON, M.1.E.E,,

-4m06-47.Issms.

A Receiving Set without 'Phones
is like a ship without a rudder.

The "Brown" Super -Sensitive Telephones
These Telephones are unquestionably the clearest and most
sensitive made, and, consequently, increase the distance over
which wireless can be heard.
BROWN'S are recognised as the most comfortable to wear, due
to their extreme lightness in weight and adaptable adjustment.
There is no wireless head 'phones in the world to compare with
BROWN'S.

"A" TYPE
Low Resistance

58/ -
High Resistance
62- to 66/.
" " TYPE
Low Resistance

48 -
High Resistance

52/.
(4 hal e pricec

include cords.)
IMPORTANT NOTICE.-When purchasing BROWN'S, you
ffiould see that the name BROWN is stamped on the back of
each ear -piece.
IN UNIVERSAL USE. AS SUPPLIED TO BRITISH, ALLIED, AND FOREIGN

GOVERNMENTS.

WIRELESS
INSTRUMENTS

and parts manufactured
by and bearing the
name " BROWN ' can
still_ be bought with
absolute confidence in
their quality, value, and
efficiency, because
throughout this period
of increasing wireless
activity S. G. BROWN,
Ltd., have wisely re,
fused to lower their
high standard of quality

Head Offices
and Works-

VICTORIA Rd.,
NORTH ACTON,
LONDON, W.3,

sc..BROWN,LTD

ILLUSTRATED
CATALOGUES

POST FREE

London
Showrooms -

19, MORTIMER
STREET, 
LONDON, W.1.

1)

1

We offer to the Amateur and the Trade
THE BENEFIT OF AN EXCEPTIONALLY FAVOUR-
ABLE PURCHASE OF A LIMITED NUMBER OF

FINEST QUALITY

VARIABLE CONDENSERS
At Considerably Below Cost Price.

IEach
Condenser is ACCURATELY ASSEMBLED AND FITTED I

with ebonite top and bottom Plates, polished Knob and Pointer, and I
Ivorine Scale. All Aluminium Vanes, For Panel or Cabinet Mounting.APVernier_ I

I ir( ap.Mfds.'031 '00075 '0005 '0003 '0002 '0001 t 0000J)
No. of Plates 57 43 29 19 13 7 3

I Stock .. 1203 1150 700 960 405 1050 1500 I

PRICE .916 7f9 6i6 519 5f- 4f- 219
I CARRIAGE PAID. CASH WITH ORDER. ORDERS

IN STRICT ROTATION.
I

These Condensers are New and GUARANTEED PERFECT
I

and carry our MONEY BACK GUARANTEE. All Remit-tances received after this offer is exhausted will be im-mediately returned.
I A DISCOUNT OF 10 PER CENT. WILL BE ALLOWED ON ORDERS OVER £10,
'BEYOND WHICH NO FURTHER REDUCTION CAN BE GIVEN FOR ANY QUANTITY. I

WIRE OR P3ST YOUR ORDER IMMEDIATELY.
THIS STOCK WILL SOON BE CLEARED AT
THESE PRICES AND CANNOT BE REPEATED.

THE

BRITISH RADIOPHONE COMPANY I
SALES DEPARTMENT,

Telegrams -British Radiophone,
I Bidwell. BULWELL (Notts: 1j
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CONTROLLING MODELS.BY WIRELESS.
By MAJOR RAYMOND PHILLIPS, I.O.M., Late Member of the

THE relay described in my previous
article is designed in such a manner
that its construction should not

present any difficulties to an amateur
mechanic possessing .a few tools such as
a vice, hacksaw, files, drill brace, taps, etc.

All terminals can he purchased ready
made, so that a lathe will not be required.

Practically any wood turner will under-
take to make the bobbin for a small sum,
and those enthusiasts who desire to only
assemble the relay will find that most
small engineering shops will readily under -

PART 5 (NEW SERIES).

operator, the signal will no doubt interest
any spectators who may be watching the
model, more especially if the transmitter
is not installed in the same room as the
receiving apparatus. The presence of
a brick wall separating the two instruments
appears to make no difference to the trans-
mission and reception of wireless waves.

Fig. 1 shows the complete selector. It
consists of a baseboard A (with metal
base W ), electro-magnet B with support C,
armature D with support E and base I, pawl
F, adjusting screw 0, balance spring H with

clamping pillar R,
contacts J and J1,
for opening or closing
a circuit connected
with a decohering
device, ratchet K,
drum L, contacts M
and MI, support
(for spindle of drum
and ratchet) N,
vulcanised fibre base
O with supports P
and P1, check spring
S for ratchet K,
eight terminals (two
only shown) T and
TI.

In operation it will
be observed that
when electric current

traverses the wind ngs of electro-magnet
B, the latter will attract its armature D with
support E and pawl F, and close contacts
J and J1. The latter will close a circuit
connected with a deeohering device. On
electric current being cut off from electro-
magnet B, the armature D is released, and
the balance spring H drawing the latter for-
ward, the pawl F engages with the ratchet
K, and causes the drum L to revolve a stage
forward. The check spring S is provided
to prevent any possibility of the ratchet K
with drum L revolving in an opposite
direction.

take to cut to length and screw -
thread (where required) the various com-
ponent parts, and at the same time improve
the appearance of such parts by machining
and lacquering where necessary.

The relay shown in Fig. 1, in my first
article (new series), No. 17 of POPULAR
WIRELESS, is a more sensitive type than
that described in my last article, but as its
construction would involve the use of a
lathe, I do not propose at present to
furnish constructional details of same.

I explained in my previous article that
the receiving apparatus for use in con-
nection with the wireless control of a model
electric train will comprise a coherer, relay,
and a simple selector. The latter is
a form of relay, but arranged to open or
close a series of circuits.

The Selector.
I shall now commence to furnish details

and diagrams of a simple selector (i.e.,
selection by sequence) suitable for use with
the receiving apparatus in question,
which will be so arranged that a motor
fitted to a model electric  train can be
started, stopped or reversed. It will thus
be apparent that the model train can be
caused to run backwards or forwards, and
stopped as desired.

The selector will also he arranged to
open or close a circuit connected with
a miniature electric lamp. The latter will
act as a signal which will indicate to an
operator at the transmitter that the
receiving apparatus is responding' to the
transmitted wireless waves.

In the event of the model train being
controlled from a point which renders the
electric lamp in question invisible to the

Closing of the Circuits.
It will thus be apparent that by causing

the drum L -with ratchet K to revolve in
desired stages, the contacts M and Ml can
be caused to open or close other local
circuits as required.

The contacts M and Ml will (for the
receiving apparatus in question) be arranged

Inter -Allied Commission of Control

to open or close circuits conveying electric
current to the model electric train and
signal lamps previously referred to in this
article.

In my second article (first series), No. 13
of POPULAR W IRELESS, a simple circuit is
shown in a diagram marked Fig. 8. A
similar circuit will be used for connecting
up the electro - magnet B of the selector
in question.

Fig. 2 shows respectively plan and side
elevation of the electro-magnet B, which
consists of a yoke A, cores B and B1, and
bobbins C. and Cl.

The yoke A should be made of Swedish
charcoal soft iron 11 in. long by I in. wide
by in. thick, as shown.

The cores B and B1 should also he made
of Swedish charcoal soft iron, each core
being if in. long by I in. diameter, and
secured to the yoke as shown by means of
two cheese -head brass screws I in. long by
tp.:, in. diameter.

The bobbins C and Cl should be made of
boxwood 1-isz. in. long, with flanges I in.
diameter by -A in. thick, and should be fully
wound with No. 25 gauge single silk -covered
copper wire.

Winding the Bobbins.
To wind the bobbins, each should be

mounted upon a mandrel, and winding
should be commenced by passing the
leading -in wire through a hole in one
of the flanges of the bobbin, and a piece of
silk should be placed over the leading -in
wire when commencing to wind the second
series of layers, to prevent any possibility
of short-circuiting subsequent layers.

Each bobbin shmild be wound in the
same direction, otherwise complications
will be involved when connecting the two
windings together.

The finishing coils should terminate at
the end opposite to the leading -in wire.
The end of the last layer of wire should be
secured by passing it twice under the last
single coil.

Fully 6 in. of spare wire should be
left at each end of the windings, so that it
can be neatly coiled up and connected to
various terminals as required. There will
be no advantage gained by leading in
and finishing the windings with a larger
gauge of wire, as specified for the relay

(Continued on next page.)
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CONTROLLING MODELS BY
WIRELESS.

(Continued frown previous. page.)

described in my previous article, as the
gauge of wire used for winding the electro-
magnet for the selector in question is suffi-
ciently strong to obviate risk, of breakage.
At the same time every care should be taken
when handling the wire to watch that the
silk covering is not damaged.

W hen the winding of the two bobbins is
completed as described, each bobbin should
be -gently forced over the cores B and B1
of the eleetro-magnet, and the leading -in
wires from each winding connected together
as shown in Fig. 2.

It will be well to test the windings by
connecting each of the two remaining ter-
minal wires with the terminals of an ordinary
31 -volt pocket lamp dry battery. Current
from the latter should then cause the
electro-magnet to strongly attract a piece
of bar iron held near the cores.

The same test can be applied to the
windings of the relay described in my
previous article.

It will be observed that a small piece of
brass wire (No. 18 gauge) is forced into
a hole bored in the end of each core. The
object of this is to prevent the armature D
(Fig. 1) actually touching the cores.
Such a precaution precludes the possibility
of an armature sticking, the latter defect
being due to 'residual magnetism in the
cores alter electric current has been cut off
fro'm the windings of an electro-magnet.

In my next and subsequent articles
I shall furnish further details and diagrams
of other component parts of the selector,
also other apparatus required to complete
the receiver in question.

BOOK REVIEWS

Radio for Everybbdy, by A. C. Lasear-
boura (Managing Editor,." Scientific Ameri-
can ") published by Methuen & Co., Ltd.
Pp. 308, illustrated. Price 7s. 6d.

This book is all the more welcome because
it has been completely revised to suit
British readers. In this way, much in-
formation of real utility, but free 'from
American allusions, is presented to the
British amateur in an understandable
manner. There is some excellent con-
structional matter in the book. and the
general style is at once pleasing and uni-
formly suited to the needs of the radio
enthusiast who wishes to study the subject
in a broad, and comprehensive, yet not too
detailed manner. .

A Wireless Directory. (Radio Press, Ltd.
Price, 2s. 6d. Nett.)

This comprehensive directory of com-
mercial, naval, and amateur call signs will
supply a long -felt want wherever a radio
set is installed.

The call signs -are arranged in alphabetical
order, and any particular station can be
found at a, moment's notice.

It is a cheap book for 2s. 6d., and is bound
to a large sale.enjoy

TELEPHONES IN 1878.
By SIR J. KENNETH D. MACKENZIE, BT.

-A TELEPHONE as a curiosity ! That
is what it was when, in 1878, as an
undergraduate at Pembroke College,

Cambridge, I fixed up between my diggings
in St. Andrew's Street, two or three doors
away from the " Spinning House " (long
since abolished, I believe), a couple of
telephones, one in the' house and another
in a little summer -house some fifty yards
away, at the bottom of the garden backing
on to the grounds of Downing.

Why ? Chiefly because it was secluded
and handy to play forbidden games of
cards in, and consequently convenient to
know if anyone should call to see me or
my friend who " kept " with me, and who
might be likely to " say things " if he found
gambling going on !

New Playthings.
Just as well to be on the safe side in

case of accidents when one was doing what
one didn't ought to, and, having had quite
enough of proctors and their bulldogs,"
had no wish for further interviews, fines,
or " gating." I knew our landlord would
let me know by these 'phones who it was
who called if he thought they might not
be wanted.

Only a. couple of plain telephone receivers
and an electric call bell with a switch on
the same line ; no transmitters, mark you,
for they had not been brought out then
as part of a telephone circuit, though
Professor Hughes's " microphone " had
been invented and given to the world by
him a year or two previously.

I had bought them as a curiosity from
Mr. Edward Patterson, of Little Britain,
E.C.; who started making a few for experi-
menters and amateurs, just as other makers
are doing now for " wireless " amateurs
who want something new to play with and
amuse themselves and friends.

I think they cost a couple of pounds
for the pair ! Just plain wooden cases
shaped and constructed much like the
present telephone receivers in use with
table instruments, only that the mouth-
piece holding the diaphragm in place was
fastened with screws, and not screwed
on to the case.

Receiver and Transmitter Combined.
Mr. Patterson later on took into partner-

ship an old friend of mine, and the firm
of Patterson and Cooper were one of the
earliest pioneers of electrical engineering,
with works at Dalston, N.E., making
the once well-known " Phcenix " dynamo,
arc lamps, and all kinds of electrical
accessories and gadgets.

Having no transmitters, one had alter-
nately to speak into and listen at the
" receiver " or telephone-not a very
comfortable or handy method of commu-
nication even if a " receiver " made a good
" transmitter." So I tried to make a
microphone transmitter of the Hughes'
type, out of two small carbon blocks with
a little stick of the same material sharpened
at both ends connecting the two blocks
loosely, the whole arrangement standing
on a wooden base with a wooden side to
support the upper carbon.

Just Professor Hughes's original idea as
described in the English Mechanic,"
wonderful as a discovery, as a kind of
coherer, but not of much use for speech
transmission, since merely breathing on
it made a horrible row in the receiver if
only one Leclanche cell were used.

" Weird and Comic."
How telephonists would laugh nowa-

days at such a gadget. But, nevertheless.
it was a great curiosity in 1878, and of
sufficient scientific interest to induce -

the - dear old Master of Pembroke-" Old
Charlie Searle," as we irreverently used to
call him. to come and see it with one or
two other dons-needless to say, when
there was no card -playing going on.

I think, and, in fact, I am sure, that
that pair of telephone receivers were the
first ever seen in Cambridge, and many of
my friends used to " chip " me about them,
and speak of " `Mac' and his telephone "
as being something weird and comic for
an undergrad to mess about with !

During the " Long Vac." that summer
I took my two telephones to Canterbury,
where my people were staying, and rigged
them up between our house and that of a
friend some 200 yards away, using twa of
the wires of a fence which ran along the
bottom of the gardens as lead and return
wires, and managed to talk with my pal
after a manner of sorts, though the lines
were uninsulated except for what the
wooden posts afforded.

Then and Now.
Quite a novelty there also, and a wonder-

ful thing only forty-four years ago ! And
now, who would dream of taking the troubi a
even to cross the street to see or speak
into a common telephone ? Yet even
five years later, in 1883, neither I nor my
old friend Mr. George Pr?ston, when with me
then in the long -defunct Metropolitan Brush
Electric Company, Limited, ever dreamed
what the telephone industry would grow
into or that he would one day become
Controller of a G.P.O. Telephone Service,

And now the youths and maidens of
post-war period "listen in " through their
wireless sets by the thousands, little think-
ing of how short a time ago it is since
their fathers were astonished by the
wonderful discovery of Dr. Graham Bell,
the inventor of the telephone, and who
spent many long and fruitless months
trying to find someone who would take
his invention seriously and not look upon
it as a mere toy.

How many of those who see that notice
hanging up outside shops, " You may
telephone from here " over the picture of
a bell, realise that to that " Bell " they owe
one of the most wonderful and useful
inventions in the world ?

I might say-very few. Though, not
unlikely, there are many who think it
should be spelt with an " H " instead of
a " B " when worried by " wrong numbers,"
" cut-offs," " out of orders," etc., to say
nothing of heavy fees and charges when
using that wonderful invention-the tele-
phor- '
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TELEPHONES, GuTarealenptheoedneTeste(1, Low Priers duo to
BRITISH, Double Headbands, 4,000 ohms ...

I
FRENCH, Double Steel Headbands, 4,003 ohms

Double Headbands, 8,000 ohms ... ..)
"SIEMENS," Double Steel Headbands, 4,000 ohms ...
CRYSTAL SETS, complete. Double Slider, 12 in. x 4 in.

EBONITE LEADING -IN TUBES, various lengths, from
EBONITE KNOBS, threaded. 2 B.A.. knurled edges

66

11111111111111

HIGH

TENSION
BATTERIES
As supplied to IL M. Government. The highest electrical efficiency maintained.

Any size or voltage with any tappings or sockets at 3 or 6 volt
intervals for use with Wander Plugs can be supplied to order.

With 13 sockets as illustrated.
No. W.19. 36 volts, 24 cells, 3'6 each.
Size 61 x x 3f. Weight 2 lb. 8 ozs.

With 2 Spring Contacts.
No. W.11. 15 volts, 11 cells, 3'6 each.
Size 0i x x 21. Weight 1 lb. 2 ozs.

1111111111111111111111111111111 111111111111111111111111111111111111111111111111111111111111111

Art Catalogue of Standard Sizes and Voltages and list of Accumu-
lators for Valve Filament Supply sent on request. Dept. P.W.

THE EVER -READY WORKS, Hercules Place, Holloway. N.7

Cr-Rea "
The Standard of Quality

FIRST AND
FOREMOST

11111111111111

Can I help you ?
I WILL GIVE YOU £50
if I fail to produce over 7,000 testimonials
from 01 hers I have helped

TO A SUCCESSFUL CAREER:
Yours to success,

WE TEACH
BY POST.

ADVICE FREE
,

Most moderate I
charges-payable

; monthly.

LEARN A TRADE
OR PROFESSION

ARE YOU QUALIFIED
FOR THE JOB YOU SEEK
Write for one of our FREE BOOKLETS on WIRELESS TELEGRAPHY,

or on any of the following subjects-
Architectural Drawing a Mathematics

MatriculationMetallurgy
Mining
Mine Surveying
Motor Engineering
Naval Architecture
Pattern Making
SalesmanshipSanitation
ShipbuildingStructural Engineering
Surveying and Levelling
Telegraphy and Telephony

Building Construction t
Clerk of Works' Duties
AviationBoiler Engineering
Boiler Making
Chemistry
Civil Engineering
Concrete and Steel
Draughtsmanship
Electricity
EngineeringFoundry WorkInternal Comb .Engines
Marine Engineering Special Course for Apprentices
What proof do you carry? Your word to an employer is not proof that,
you arc efficient, hut a College Qua ifying Diploma or Certificate, signed
by the Professional Staff, is a proo of efficiency, and a valuable asset in
seeking a remunerative position.We specialise in all exams. connected with Wireless and other
technical subjects. If you are preparing for any exam, ask our advice.
All particulars FREE OF CHARGE. Pa rents should seek our advice for
their sons. If you are interested in Wireless, or any of the subjects
mentioned above, write.
naming the subject, and
we will send you our
FREE BOOKLET. Please
state your age.

COURSES SPECIALLY
COMBINED TO MEET
ALL REQUIREMENTS.

Department 106.

ECON MANUFACTURING CO., LTD.
HAVE REMOVED TO THEIR NEW FACTORY

63a, Paris Garden, Stamford St., Blackfriars, S.E.1.
'Phone: HOP. 2000.

1 /6 AERIAL INSULATORS 1 /6
each. Set of 4 5/6 (postage 1/- extra). each.

Universally acknowledged at The All British Wireless
Exhibition to be one of the most outstanding exhibits and
to be the most perfect form of Radio Aerial Insulator in
the world. Adopted by the principal wireless com-
panies. No soldering required. No surface leakage.

Absolutely weatherproof. Can be fixed up in 'a minute.

Econ Single Lorgrette Phones,120, 2,000 or 4,000 ohms, 2) each.

HERE'S REAL, RADIO SERVICE 2
IMMEDIATE DELIVERY. QUALITY HIGH, PRICES LOW.
AERIAL WIRE, 7122, bare copper stranded ... ... 316 per 100 ft.
REEL INSULATORS ... ... . ... . .. 2d. each
INDUCTANCE COIL, 12 in. x 4 ill., wound with 21 3,6 
BRASS RODS, tin. sq., 13 in. length, drilled earh end 6d. 
SLIDERS (best turned Ebonite), with Plunger ... 98. 
BLOCKING CONDENSER, .003 or any capacity ...

3
,,

1(166 , ,

2/0
CRYSTAL DETECTOR, mounted on Ebonite ... ...

SWITCH ARMS, 1/, in. Laminations ... ... ...
RHEOSTATS (Filament), silent action ... ^ ... ... agCOIL HOLDER, Standard Type (2 -way) ...

1716 
TRANSFORMERS, Diten(alve, finest construction :

sC1-0-0
past record sales.

£1-0-0 per Pair
..

B1-11-0

£1-5-0
1 /6 earls6d. To save delay when ordering, please enclose postage.

Waterloo Electric Co., 129, WATERLOO RD., LONDON, &EA
Electrical and Wireless Engineers.

CATALOGUES FREE Telephone : HuP 5619.

Rig".1"/"PWWWWWWOWWWW10%0",0"."1","114

RELIANCE RADIO SERVICE CO.
THE " RELIANCE " CRYSTAL RECEIVING SET.

Mounted in polished oak cabinet. complete with Double
Headphones, 100 -feet Aerial, Insulators, etc. No further
outlay. Each set tested by us for receiving, and has a
guaranteed range of 25 miles, and much further for Morse.

PRICE COMPLETE - £2 15 0
INSTRUMENT ONLY - £ 1 10 0

These sets are sold on our " money back principle, and
our service extends to free advice on any point at any time.
You therefore run no risk in dealing with us.

write, or 'phone. Demonstrations given by arrangement.
VALVE SETS IN STOCK from £8 8 0.

Spares at Popular Prices.

RELIANCE RADIO SERVICE CO.,
283, St. John Street, London, E.C.1. (Clerkenwell 4290)

WIRELESS-
To Manufacturers

CABINETS
For Wireless Installations
made to all designs by

H. N. SEGAL 9

88, Temple Street, Hackney Road, London, E. 2.
'Phone : DALSTON 3846.
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ACTUAL MANUFACTURERS
ESTABLISHED 1903

if ALL'S"
FOR THE

CHEAPEST AND BEST
OBTAINABLE IN

LONDON
Call or write and receive
Civility, Promptness & Attention

HIGHLY EFFICIENT

HEADPHONES
Guaranteed 4,000 ohms.

Very light Beautifully finished

251 -
VALUE WITH QUALITY
VARIABLE CONDENSERS

with aluminium vanes guaranteed
thick 22 gauge.

Ca pacity No. of
Vanes

'Corn.
plete
Parts

.001 57

.0075 ! 43

.0005 29

.0003 ' 19

.0002 13

.0001 7

7/3
6/8
6/3
8/8
2/8
2/-

Assem- Ebonite lahog-bled for mounted
11VPanel for

Mounting Cabinet

12/6
10/-

8/6
5 /6
9/-
3/-

17/6 3
16/- 3 3
12/8 3 -

8 6 29
7- 2;6

2/ -

Crystal Sets, 15s., 30s., £3.
Single Valve Sets, £3 10s. in Mahogany Case.
Alum. Vanes, 22 gauge, Id. each, Axed and moving,

9d. doe., 7s. grosA.
Large Spacer Washers, 4)6. doz.. 3s. ed. gross.
Small Spacer Washers, Sid. doz., 2s. gross.
Ebonite Knobs, drilled. 213A, 4d. each.
Aerial Wire, 100 feet, 7,22 copper, 3s. 4d.
Valve Legs, 4 for H., Is. doz.
Best Quality Engraved Ivorine Scales, 0'180, 6d.
Filament Resistances, Splendid Value, 3s.
Switch Arms, complete with knob, collar, nuts,

etc., Is., 1.s. 8d.
Valve Holders, 9d., Is. and ls. 9d. each.
Crystal Cups, Plain, Id. ; 2 screws, 26.'; 3

screws, 3d.
Terminals, all types. Extraordinary Value, 2 and

4 BA, 2d. each, all large size.
Contact Studs, / by 1, 8d. doz., by 1, Is per dc -a.
Insulators, Porcelain, egg -shape, 8d. each ; Shell

Type, 8d. ; Reel Type, 4d.
'Brass Nuts ; 2 BA, 4 BA and 5 BA, 4d. doz.
Ebonite Sheet, cut to any size, -4s. 3d. lb.
Fixed Condensers, any capacity, 2s. 66.
Crid Leak Condensers, 3s. 06.
Ebonite Slider Plunger, 8d.

Postage extra. Balance refunded
if excess sent.

Send Stamp for List per return.

Trade. "HALL'S" Dispatch
Supplied by return
Established 1903 Phone : Regent 1282

71, Beak Street, Regent Street,
LONDON, W.

WIRELESS CLUB REPORTS.
The Editor will be pleased to publish concise reports of meetings of wireless clubs and
associations, reserving the right to curtail the reports if necessary. Hon. secretaries are
reminded that reports should be sent in as soon after a meeting as possible. Reports sent
in cannot appear In this paper in less than ten days after receipt of same. An asterisk

denotes affiliation with the Wireless Society of -London.

Bethnal Green Wireless and Scientific Society. -

The first meeting of the above society for the
winter session was held at the Men's Institute,
Wolverley- Street, Betlmal Green Road, on
Tuesday, September 26th.

The meeting was an open ono, and many
visitors were present. The chair was taken by
the Rev. Stewart D. Headlam, L.C.C., who
introduced the lecturer in a characteristically
happy speech.

The lecture was given by W. Hawker, Esq.,
B.Sc., who outlined the growth of wireless from
1908 up to the present day, and discussed the
merits of both the valve and crystal sets. He
urged the members not to regard wireless as
simply " threepennyworth on the 'phone," but
as a fascinating hobby, which gripped one more
as one learned more about it.

Demonstrations on the apparatus were given
by the instructor, Mr. H. V. Mitchell, F.J.C.

In welcoming the visitors to the institute, the
principal said that their object in forming the
society was to bring together working men who
wanted to know something of modern scientific
development. The annual subscription was one
shilling. Ho thought he ought to mention that,
in case it might be thought that membership
of a wireless and scientific society was an
expensive luxury. The meetings would be held
weekly, and would include instruction in making
and fitting up amateur sets.

The secretary is Mr. S. H. Dennison, and lie
will be pleased to welcome all men interested.

Report of a Meeting of the Liverpool Wireless
Society.
An interesting and instructive meeting of the

above society was held on Thursday, September
28th, at the Royal Institution, Colquit Street,
Liverpool.

The question -box was passed round, and
resulted in a very interesting batch of questions,
which were very ably dealt with by Mr. S.
Lowey, who illustrated his replies by very clear
blackboard diagrams. (It will be remembered
that Mr. Lowey't very efficient station was
desCribed and illustrated in " The Wireless
World and Radio Review " some few issues
back.)

The next step was then made with the series
of short lectures which is proceeding in con-
junction with the society's apparatus. At the
last meeting the C. Mark 3, three -valve amplifier,
was fully described. On this occasion the
Mark 3 Tuner was described in detail by Mr.
N. D. B. Hyde, in his usual extremely lucid and
more or loss non -technical manner, the lecturer
illuStrating his remarks by very clear blackboard
diagrams; and, the receiving panel proper
having been taken from the containing case,
same was passed round for close inspection by
each member in turn. Questions were again
invited, but on this occasion dealing specifically
with this particular form of tuner, and Mr. Hyde
again dealt with same.

The winter session of the society opened on
Thursday, October 12th, when the president of
the society, Professor E. W. Merchant, D.Sc.,
of the University of Liverpool, delivered an
interesting address. All local amateurs already
in possession of wireless apparatus, and also
enthusiasts who have not as yet securOd licences
and installed their stations, are earnestly re-
commended to join the society.

During the month of September over twelve
new members were enrolled, which is very
satisfactory.

Hon. sec., Mr. C. L. Lyons, 76, Old Hall Street,
Liverpool. (Telephone. 4641 Central.)

The Fulham and Putney Radio Society.
At a meeting held at headquarters on Friday,

September 29th, Mr. Calver epened a discussion
on aerials by describing a very compact set he
had made. Using a small frame aerial, he went
into all details very carefully and gave a wiring
diagram. Judging by the number of notes made
by the members, this was .much appreciated.
During the discussion which took place after

regarding indoor aerials, Mr. Winnett expressed
his views very clearly on the advantages of
vertical over horizontal loops.

A very interesting exhibit, in the shape of an
ancient coherer set, was shown by Mr. S. W.
Martin, and the working of this was explained
to the young members by Mr. Winnett.

Mr. Houstoun had on show a complete set of
panels for unit system. After the usual votes of
thanks, the meeting closed at 10.30 p.m. The
membership is increasing, by recommendations
principally.

Hon. see., J. Wright Dewhurst, 52, North End
Road, West Kensington, London, W.14.

* * - *

The Wallasey Wireless and Experimental
Society.*

The society met on Wednesday, September
6th, on the occasion of a lecture and demon-
stration by Messrs. Cowan and Hamilton.

A four -valve receiver was used, a detector
panel and low -frequency unit constructed by
Mr. Hamilton, and a two -valve L.F. unit made
by Mr. Cowan. The society's indoor aerial not
being as efficient as could be wished, the results
were, perhaps, open to criticism ; but signals
were received from several Continental stations,
and telephony from the Dock Board and Bar
Ship was made audible' to the members through
a " Brown " loud speaker.

A field meeting was held on the following
Saturday, excellent results being obtained on
two valves ; telephony was received from several
local stations.

Hon. sec., C. D. M. Hamilton, 24, Vaughan
Road, Wallasey.

b.*
The Burnham, Highbridge and District Wireless

A Siceieettiyn.g was held on October 3rd in the
adult schoolroom, Adam Street, Dr. N. Burns
of The Lodge, Highbridge, in the chair, to con-
sider the formation of a local Wireless Society.
There was a good number of local amateurs
present, and it was decided unanimously to
form such a society, all present enrolling as
members, and Dr. N. Burns as chairman for
the year. A committee was appointed, and
meetings to be held every fortnight, with a
buzzer pleas each week. Annual subscription.
5s. ; associates, 2s. 6d. ; and it is hoped, from
the enthusiasm shown at the meeting, to further
extend the membership, and anyone in the
district can obtain full information of L. Lott,
lion. sec., 52, High Street, Burnham -on -Sea.

Papers and discussions Will be arranged for ;
also a question box, and other means of helping
members new to wireless. Tw=enty -one members
enrolled.

Newbury and District Wireless Club.
The first annual meeting of this club was held

on September 28th, and the following officero
were elected for the ensuing year : President,
Mr. H. Kent -Norris, A.M.I.M.E. ; vice-presii
dent, Capt. F. M. J. White, B.Sc. ; chairman,
Mr. H. Brown ; hon. sec and treasurer, Mr. IV:
L. Taylor ; committee, Messrs. A. Cordon.
H. W. Porter, P. H. Sellwood, F. Ford. .7.
Brown, J. B. Webb, and A. M. Povey. The
club is in a sound financial condition, mainly
due to the fact that the club -room is prbvided
by the chairman, Mr. H. Brown, free of cost.
The business of the meeting was followed by a
demonstration on a very fine set loaned by
Mr. H. W. Porter.

A general meeting was held on October 504
and a demonstration of a home-construeted set
was given by the hon. sec. This proved to be
one of the most successful demonstrations heti
at the club. The transmission of a prominent
local amateur 2 G G. was thoroughly enjoy -04
by all present.

An interesting programmelias been arran
for this session. -All interested in wireless matt:el
in the Newbury district are invited to con
municate with the hon. see.

Hon. see., Mr. IV. L. Taylor, The Lillie#
Arthur Road, Newbury.
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RADIOTORIAL
All Editorial Communications to be addressed The Editor, POPULAR
WIRELESS, The Fleetway House, Farringdon Street, London, E.C.4.

The British Broadcasting Company has issued
the following list which broadcast receivers should
fulfil to obtain Post Office approval. The conditions
are :-

1. That all types of broadcast receivers may be
constructed for the reception of signals of any wave-
lengths.

2. That the apparatus shall be so constructed that
it is difficult to change the arrangement of the cir-
cuits embodied in the design by means of external
connections.

3. The following units, each of which must consist
of apparatus assembled, connected, and mounted in
a single container, shall be approved : -

(a) combined tuner and rectifier,
(b) combined tuner, high -frequency amplifier

and rectifier.
(c) audio -frequency amplifier (of valve or ether

type).
Any combination of two or three of the above

separate units (a), (b), and (c) will be allowed.
4. No receiving apparatus for general broadcast

purposes shall contain a valve or valves so connected
as to be capable of causing the aerial to oscillate.

5. Where reaction is used on to the first receiving
circuit it must not be adjustable, but must be fixed
and incapable of causing oscillation.

6. Where reaction is used between a second or
subsequent valve on to the anode circuit of a valve
connected to the aerial and there is no specific coupling
provided between the first receiving circuit and the
first anode circuit, the reaction may be adjustable.

7. Tests of sets will be made on two aerials, one
30 ft. long and the other 100 ft. long.

8. The sets will be tested for the production of
oscillations in the aerial and for interference pro-
perties with a factor of safety, i.e.. increasing the
high-tension battery by about 30 per cent., changing
valves, etc.but not by altering any soldered connections.

9. The Postmaster -General must be satisfied that
sets containing reaction can be reasonably repeated
with consistent conditions.

tO. After approval the type will be given a Post

Office registered number, and makers must see that
the sets fulfil the non -interfering conditions before
they are sold. All sets sold under the broadcast
licence shall bear the registered trade mark of the
broadcasting company and the Post Office registered
number.

11. The unit or set approved as the pattern instru-
ment of a type shall be retained without alteration
by the maker. The Postmaster -General shall have
the right at any time to select any set of an approved
type for test to see that the set is reasonably similar
to the approved pattern. In the case of sets of an
approved type employing reaction being found to
oscillate the aerial, the Post Office may cancel the
authorisation of the future sale of that type. No
change in the design of any set or unit may be made
rites approval without the previous sanction of the
Postmaster -General.

THE EDITOR.

Owing to the enormous number of queries
received daily from readers of POPULAR
WIRELESS, I have decided to reply individually
by post. A weekly selection of questions will,
however, be printed on this page, together with
the answers, for the benefit of readers of
POPULAR WIRELESS in general. Questions
should he clearly and explicitly written, and
should be numbered and written on one side of
the paper only.

All questions to be addressed to: POPULAR
WIRELESS, Queries Dept., Room 131, The Fleet.
way House, Farringdon Street, London, E.C.4.

Readers are requested to Send necessary
postage for replt

P. N. M. (Stockport).-Can the metal used
for cocoa tins be used for making variable
condensers ?

it is not advisable to employ such metal, which
is thin steel plate, on account of the loSses that
will arise due to the magnetic properties of this
or any other ferrous metal. Use thin zinc, aluminium,
or even brass or copper sheet.

Is aluminium much better than copper
for the aerial wire ?

There is little to choose, if both are enamelled ;
but aluminium oxidises rapidly when exposed
to the atmosphere. See reply to H. (t. (Bristol)
in this issue.

* *

T. L. (Harwich).-As I am apparently not
allowed to employ a reaction, does it mean
that all the time I have ipent in constructing
your " short wave receiver ' (not to mention
the money) is wasted ?

Not at all. The reaction coil can be dispensed
with and the two connections soldered together,
and the set will still be as efficient a receiver, using
011C valve, as is possible under the new regUlations.

* * *

" MORSE " (Doncaster).-Why is it that
certain stations never send a call either before
or after sending messages ?

When two trans -continental or even smaller
stations are working togetherq continuously, perhaps
even both ways on the duplex "system, it would
be both unnecessary and a waste of time to exchange
calls for each message.

What does LN, VCR, and MTL mean ?
Abbreviations for London, Vancouver, and

Montreal.
* *

" CARBORUNDUM " (Purley).-What is the
maximum wave -length of a loose coupler, the
primary of which is 4/ by 4 inches, secondary
41 by 2/ inches, wound with either 24 or 28
S. W.G. ?

Unless you can be more act -mate with regard to
the sizes of the wire employed, or can supply the

(Continued on next page.)mialass
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number of turns on each coil, it'is Impossible to giyo
even a rough approximation: Turn back to the reply
given to N. X. L. (London) in No. 16 of POPULAR
WIRELESS for a method to derive an approximation
of wave -length range.

Would I hear Paris, Writtle, and Marconi
House telephony ?

You should be able to hear Marconi House on a
crystal with. careful tuning and adjustments, but
Writtle and Paris will require at least one valve. -

* *
T. V. (Oodahuing).-What is .the use of

transmitting time signals to ships, more
especially when the time at different places on
the earth varies at any point ?

Although, as you point out, the time at any given
place varies according to the longitude, yet there must
be some " standard " time in the same way as there
must be a standard for almost anything. The stan-
dard time recognised nearly everywhere is Greenwich
time. Where the need for wireless signals comes in is
for navigation. It is imperative that ships always
have correct Greenwich time, for it is by means of
this that they calculate their position at sea. Of
course, they carry chronometers, but, accurate as they
are, they have to be checked, and the more frequently
the better. This is where wireless time -signals come
in ; ships are now able, by this means, to check their
chronometers at sea, and at all points of the globe.
For the purposes of ordinary routine, the ships'
clocks are altered every day in accordance with the
position of the ship.

* * *

" STAMFORD " (Stakeford).-How many
valves will I require to listen -hi to Nauen,
Germany ? I am fifteen miles north. of New-
castle. .

You should hear Salim on spark, using a crystal
set with a fairly good outdoor aerial.

* * *

R. E. (Acton).-I have built a variable con-
denser with 21 moving vanes and 22 fixed,

' using -- -inch spacing 'rashers.. What capacity
should this be ?

00075 mfd. if the moving vanes are 21i inches in
diameter. We cannot recommend any particular
apparatus in these columns, as that would constitute
free advertisement for the firms mentioned. Study
the advertising eolumns- for the reply to your second
question. -

a-

"Ct.-mots " (Fleetwood). -What range
would I -obtain -with a crystal set on a 45 -ft.
twin aerial ?

The exact range could not be computed, as has been
explained -before in these colunins, as there are so
many more or less indeterminate factors to consider,
tent ,20 miles is reckoned .a good average for the
reception of telephony on a crystal set. In the case

HORRORS

of spark signals, -it will be some hundreds of miles
in the case of the more powerful statinus.

What number of volts and- atilt... would be
required -for a valve of the hard, .:C.pen grid
tkpe ?
, Four volts for the filament, and 60 for the plate.

" NOVICE " (Newcastle - on - Tyne).-What
are the maximum and minimum wave lengths
I can tune to on a coil wound with 210 turns of
24 enamelled wire on a former 51 inches in
diameter, using a standard 1004 t. aerial ?

1,800 metres approx.
How many extra turns will be required to

tune to 3,000 metres on the same aerial and
using the same size former ?

About 100.

A. H. D. (Mere).-Ori a one -valve set I hear
extraordinary noises like pigeons cooing. Who
do you think these could be ?

That may be due to intermittent induction from
an A.C. main that may be in close proximity to
your set. It will be more probable that that is the
cause of the interruptions if yon are located near
to a large works or power station.

" TEXEPU " (Dalston).-Does a loud
speaker merely take the place of telephones
in the circuit ?

Yes; and it should be ascertained before purchase
that the resistance of the loud speaker is suitable for
the circuit in exactly the same way as in the case of
telephone receivers. Thus a 120 loud speaker would
be useless on a set that had no telephone transformer.
Also it must bo added that it is advantageous to
employ a loud speaker of low resistance with a
transform er,'as also it is in the case of telephone
receivers on a yalve set.

* * *

" WORRIED " (Aldershot).-It is said that a
condenser on the primary of a loose coupler is
not necessary if there is a sliding contact and
not tappings. It is also said that even if them
are tappings a variable condenser is still not
essential, owing to the fact that tuning between
the studs can be obtained by varying the
coupling of the two coils and thus varying
the mutual inductance. If this is really
the case why does it not apply to the secondary
making it so that no variable condensers at all
are necessary ?

For the simple reason that if It was necessary to
rely upon the degree of coupling between the two
coils for the tuning, all the advantages of loosely
coupled circuits would be lost. It is by the loosen-
ing of the coupling and the fine tuning of the open
and closed circuits that unwanted stations, atmo-
spherics, etc., are tuned out. It can almost he said
that the looser the coupling the greater will be the
selectivity. Therefore, unless you can work to that

OF WIRELESS :

!
rule you might just as well dispense with, loose
coupler and have just a single slide A.T.I.

W; T. (Salford).-What is . the ratio of
transformation required for a loose coupler ?

The term is not correct in the case of such circuits,
as the volts induced are not proportional to the
number of turns. The value of the -secondary coil
should be such that it will, with the addition of 
suitable capacity in the form of a variable condenser,
approximate the frequency value or wave -length
of the open circuit.

Can you give me formulas to work out
high -frequency transformer windings to suit
various wave -lengths ?

There are no satisfactory formulas for discovering
the wave -length  values -of high -frequency tuned
transformers, Rs. their values depend upon more or
less indeterminate factors.

*

" COUPLINGS " (Plymouth).-Is it correct
that transformer -coupled circuits are better
than resistance -coupled valve circuits for
short waves ?

Yes. Although the latter give very good results
on the higher wave -length adjustments, they give
poor results on short_waveS ; while the transformer
type is good for any wave -length, providing the
transformer is suitable, as different windings aro
required for different ranges of wave -length. .

* *

A. B. (Leigh).-Does the use of a reaction
coil increase the wave -length range of au
A T I ?

Yes, by virtue of the mutual inductance -that will
exist between the two coils to a certain extent it does
do so. However, as the coupling between the coils
will be, or at least should be, fairly loose, the increase
will not be very great.

* * *

What exactly is an umbrella aerial ?
An aerial the wires of which resemble the frame of

a half -opened umbrella. From the top of a mast
or any other elevated point, several wins are run
down radially to points a few feet from the ground,
where they are.highly insulated. A down lead joins
all the wires together at the apex and forms the lead
in to the set.

*
S. A. F. (Wendover).-It would seem to me

after reading answers to various readers on
the subject of condensers that there is no
reason why such a variety of variable con-
densers should be made when it is evidently
possible to arrive at any value by juggling
two or three variables about with two or three
fixed. One last point : Is it possible to obtain
small value  variable condensers by placing
small fixed condensers in series with largo
variables ?

The point mentioned in the first part of your
question certainly could apply to the experimenter,

(Confirmed on page 462)
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We mentioned recently the American "stunt:" of fitting a horse with a portable receiver and giving the animal orders by wireless. The effect of this story on our
artist is obvious.-EDITOR.
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T. M. C. Wireless

T. M. C. 3 -Valve
Broadcasting Set.

A Revelation in Wireless Sets employing I -Valve Detector,
two valves for low -frequency amplification. Apparatus mounted
includes Variable Filament Resistance, three Valve Sockets, Grid
Leak and Condenser, two highly efficient Transformers, Grid Potential
Blocking Condenser, Variable Condenser, Series Parallel Switch,
Switch for using Loud Speaker or Headphones, Tuner and
Reactance. Complete with three Valves, Loud Speaker and set
of " De -Luxe Headphones. Mounted in polished Walnut Case.

Size 9 by 7 by I inches high.
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The TELEPHONE MANUFACTURING Cog, Ltd.
Hollingsworth Works, West Dulwich, S.E. 2 1 .

Telephone. SYDENHAM 2450.1. Telegrams: "BUBASTIS DULCROX.'
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WILL DAY CALLING.

We must BROADCAST the fact that we have purchased
1,000 Trench Buzzer Sets, complete with low Resistance
'Phone, Double Pole Buzzer, with heavy' Platinum Contacts,
Morse Key, Terminals, Head Band, etc., all fitted in stoat
teak case, with canvas top and strap.

10/6 each Complete. Postage 1/ -
The 'Phones off these sets make wonderful loud speakers.

SOME OF OUR LEADING LINES.
Best Quality Filament Resistances, 2s. ed. each, postage 3d.
Switch Arms with.Laminated Blades, Is. each, postage 3d.
3 -Way Coil Stand for Panel Mounting, 15s. each, postage 6d.
Best Ebonite Knobs, with brass :tut inserted 2 B.A., 5d. each,

postage extra.
Insulated Sleeving, all colours,' 5d. yard, postage extra.
Brass Terminals, with nut and washer, la. doz., postage extra.
Complete Set of Parts, including two Ebonite Plates, 4in.

by 4in,, for making Best Quality Variable Condensers.
.001 10s. set. .0005 8s. set. .0003 6s. set -

These are only a few of our bargains. Do not fail to send
for our price list, giving the lowest prices for the best quality
goods.

We always stock the famous Herzite Crystal, at 2s. 61
each, or mounted in Brass Cup, 2s. 10d., postage 3d. extra.

WILL DAY, LTD.,
19, Lisle St.,Leicester Sq., London, W.C.2.
'Phone . Regent 4577. Telegrams : Titles, Westrand, London
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Ta. G. co.
CHARGING ADAPTOR

FOR
DIRECT CURRENT ONLY

FLEX.
TO

ACCUMULATOR.

each,
Post Free.

SAVE MONEY. Charge your Accumulators
from the lamps you have in use, by using the
H.G.O. Adaptor, Supplied wired complete

with two yards of flexible cord.
H. C. OSBORN, Ltd., 9, Rathbone Place, LONDON, W.1.
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but would hardly be a convenient method to apply
to complete sets. The second part of your question
brings to our mind a useful arrangement embodying
the principle in question.. if two condensers are
placed in series the resultant capacity will be some-
thing less than the capacity of the smaller. Therefore
if a variable condenser was to be placed in series with
a small fixed condenser of -.0003 mfds, with a switch
so that the smaller fixed condenser could be shorted
when not required, the result would be that in the
latter case there will be a variable capacity of some-
thing up to .001 mfds., but if the switch was opened,
and the small fixed condenser brought into series, the
greatest capatity value possible would Ise something
smaller than .0033 mfds., .00023 to be precise, and the
adjustment of the variable condenser will then he
something up to .00023 mfds. That is an extremely
useful method of obtaining very fine tuning. In the
first case the inductance is varied, and the capacity
1.); means of the variable condenser with the small
fixed condenser shorted. The latter value is brought
down very low and the inductance increased, and then
the small fixed condenser is brought into series so that
a wide range of fine capacity tuning is available to
obt du the sharpest possible tuning.

What in a Vernier condenser ?
A variable condenser with a tine cog and screw

adjustment for micrometer capacity tuning.. The
terns is frequently- applied in error to variable con-
densers of small value owing to the fact ,that the
function of these is similar, but the method as
detailed in answer to your first question, and placing
them in parallel for the same purpose is different.

* -
J. M. (St. Albans).-Why is it that I get

better results with my set at sunrise and
sunset

This is a very common occurrence, and is attributed
to the fact that the rays from the sun are capable of
making the atmosphere more conductive', and hence
your signals will be clearer And you will be able to
receive from a greater distance. There is an article
touching on the subject iu No. 19 of this paper.*

* *

" PUZZLED " (London).-Why is it necessary
to use an applied potential in the case of some
crystals, such as carborundum

This is because carborundum differs from mcst
conductors of electricity in a very pecuA ir way.
If a graph is drawn plotting the voltage against the
current, in ad ordinary conductor it will be approxi-
mately a straight line. This means that the current
increases an equal amount for each equal rise iu
voltage. In the case of carborundum, however,- the
graph rises slowly in a straight line until it reaches a
point called' the " critical voltage," when it turns
upwards and continues in a steep straight line. At
this critical voltage the resistance of the crystal
becomes less, and for the same increase in voltage we
have a much larger increase in current. When a
carborundum crystal is used for rectifying, it is placed
so that the aerial voltage will be added to that of a
battery which is always applying the critical voltage
across the crystal. As soon as this voltage is in-
creased by the slightest aerial voltage-that caused
by incoming waves-it causes a sudden increase in
current through the crystal. This sudden increase

-produces a Sound in the phones, and thus the signals
are produced. If the crystal has not this critical
voltage applied, the small extra voltage from the
'aerial would only produce a very slight increase in
current, which would not be enough to actuate the
phones satisfactorily.

* a *

M. P. (Bishops Stortford).-I have a crystal
set and have so far experienced -no trouble.
Recently, however, there is a frequent clicking
in the 'phones, when I am tuning in. If I sit
still for a moment it ceases, but comes on
again when I commence to tune

You do not state whether you receive signals, but
it would appear that you have a loose connection
somewhere. Go all over the set carefully and test
for continuity. If it is not a loose connection, you
should test the phone leads across a battery. If there
is a break you will hear a click on binding the lcads
carefully, inch by inch.

* *

Q. R. T. (Birmingham).-What is the
cause of atmospherics 1

Atmospherics are electric- disturbances in the
atmosphere which affect the receiving apparatus of a
wireless set. The harsh crackle they make in the
telephones is well-known by all who have receivers.
The difficulty is to eliminate them, and as they have
no particular " tune," they cause the aerial to oscillate
at its own natural frequency, so that -it 'does not
matter upon what wave -length the aerial Is tuned, the
atmospherics wilt still cause trouble. There is one

type of atmospheric which is capable of doing a
certain amount of damage should you be using a con-
denser in series with the aerial. It is known as
" static," and continually charges up the condenser
until either the charge sparks across the two sides
of the condenser, or else the condenser is broken down.
The beat safeguard against this is to connect a highly
inductive coil of wire across your condenser, i.e. from
the aerial side to the earth. This coil is usually
known as an " inductive shunt."

F. L. R, (Southsea).-What is " perme-
ability ? " Why is it that soft iron soon
loses its magnetism, while steel does not ?

" Permeability " is the magnetic equivalent of
" conductivity." That is, the ease with which a
substance allows the lines of force of a magnet to pass
through it.

2. This depends upon the " theory of magnetism,"
which states that when a magnetic field passes
through a bar of iron, or of any magnetisable sub-
stance, the molecules-tiny particles-of the bar
arrange themselves, from their ordinarily confused
order, into lines of tiny magnets with their unlike
poles adjacent to one another. Now steel molecules
are stated to he more closely packed than those of
iron, and consequently offer more resistance to this
" re -arrangement " than do those of iron. But con-
versely, when they have been " arranged " they are
more difficult to displace again or, in other words,
steel retains its magnetism far better than iron.

*
" CURIOUS " (York).-If, as is stated,

wireless waves follow the curvature of the
earth, why is it that signals from an aerial
400 ft. high can be received by one 4,000 ft.
high ?

You have overlooked an important fact, namely,
that an aerial does not transmit waves only parallel
to the earth's surface, but radiate in practically all
directions. They do not radiate -in a series of per-
fectly concentric circles, but in various shapes
depending upon the type, etc., of aerial. But for
general purposes of explanation they can be said to
radiate in all directions. There is a " blind spot,"
known to all connected with aeroplane wireless, some-
where above the aerial ; but that does not really come
into the question. Another factor comes into
operation with regard to the waves which -are radiated
upwards. This is the theory that spine miles above

(Continued on next page.)
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the earth's surface is a layer known as the " heaviside
layer," which is said to reflect all such waves down
again. So that it is true to say that " wireless waves
follow the curvature of the earth."

" DOUBTFUL " (Salisbury).-Can you tell me
which legs of a plug in high frequency trans-
former are primary, and which are secondary ?

Generally the projecting leg and the opposite are
wired as the primary in the set, although it is of no
great consequence, as both the windings are similar.
The only point to watch is that opposite and not

.adjacent legs are taken.

T. M. N. (London, W.).-Why is it that when
calculating the capacity of variable condensers
the total number of plates minus one is taken ?

Because that will give the total working sides of the
plates connected to each _terminal. In a 29 valve
variable condenser the number of moving vanes will
be 14, and the two' ides of every one of the vanes will
be opposed by one side of one of the fixed vanes when
the whole are interleaved. Similarly one side of
both the top and bottom fixed vanes will be inactive,
but as there are 15 fixed vanes representing 30 surfaces,
the total working sides will be exactly the same as in
the case of the moving vanes.

In order to make the calculation of variable
condenser more easy, could you give the area
in ems, of a few of the more common sizes of
vanes, and how to arrive at the co -efficient
" d " ?

2 inches -9.8 sq. ems., 21 inches -12,4, 2 inches -
15.3, 21 inches -18.5, 3 inches -22. In order to
calculate the distance apart of the unlike vanes,
reduce the thickness of the fixed vane spacing
washers to ems., by multiplying the faction in inches
by 2.5. That, however, will not give the required
co -efficient " 3," as that must represent the distance
between unlike plates, so that it will be necessary to
subtract from the above the thickness of the moving
vanes. For instance, the spacing washers may be

inch thick, that in ems. is .3125, the thickness of the
metal may be .1626 ems., as that is the measurement
of 16 gauge metal which is generally used. Therefore,
subtracting .1626 from .3125, leaves .1499, and that
in this particular example will lie the co -efficient
"d" in K =Ak11310000 x d mids., where inch spacing
washers and 16 gauge metal is used. As. the specific
inductive capacity of air equals 1; " k ". can be ins-
-regarded in the ease of air dialectric condensers. It
should be noted that 11310000 is given in the above
formula instead of 11.31 x 10 ohms, for the sake of

* *

" AMATEUR " (Burnley).-What purpose
does the reservoir condenser on a valve panel
serve

Several. The first and perhaps the most important
is to offer an alternative path to the high frequency
impulses, so float they do not have to overcome the
impedance offered by the high-tension battery and
telephone receivers. For that reason it is frequently
called a " by-pass " condenser. Its further lases are to
smooth over the irregularities of the discharge from
the high tension battery, and to collect stray impulses
that would tend to oppose the free action of the
telephones.

Q. E. D. (Hazel Grove).-What arrangement
for a three -valve set would you advise me to
have, and will resistance couplings be less
difficult to handle than transformers

Resistance couplings would certainly be simple to
manipulate, but would not be suitable for the lower
wave -lengths. For simplicity of manipulation two
stages of L.F. amplification preceded by one of
detection would be the best arrangement, as then,
apart front filament control, the only adjustments
necessary will be the tuner. Moreover, such a set
would be suitable for all wave -lengths.

* * *

R. 0. (Langford).-What resistance will be
necessary -lb bring down the voltage of my 220
D.C. supply so that I can charge accumulators ?

It is not necessary to reduce tile voltage ; all that
is required is a resistance or lamps in series that will
take just the current required to charge the accu-
mulators. Thus if the charging rate of a cell is about
2 amps, a resistance must be placed in series with the
main, and the cell of not lest than 100 ohms, with a
current carrying capacity of at least three amps. It
is hardly necessary -to add that 3 or so amp fuse wire
should be inserted in the charging circuit.

(C'ontinued on net page.)

ACCESSORIES
roit

PRIVATE WIRELESS
INSTALLATIONS.

TELEPHONE HEAD SETS.
AERIAL WIRE & INSULATORS.

PROTECTORS FOR
AERIAL & BATTERY.
EARTHING DEVICES.

JACKS, PLUGS & SWITCHES.
H.T. BATTERIES, Etc., Etc.

Descriptive pamphlet and prices on application to
THE MANUFACTURERS:

SIEMENS BROTHERS & Co., Liu
WOOLWICH, LONDON, S.E.18.

7'elegrams :
SIEMENS, WOOLWICH,

AND AT

Belfast, Birmingham, Bristol, Cardiff,
Glasgow, Leeds, Manchester, Newcastle,

Sheffield, Southampton.

Telephone :
CITY 6400

STEVENS' COUNTERPOISE EARTH BOX
AND CABLE OUTFIT. Send rash, 5/6. Free Doc: -
age, U.K. Used as Earth Plate for any 1.,,IV:11.;
set. Length Of Cable, 30 ft. Instructions suppP,l,
and 100 ft. Aerial Wire, 7;22, for 3;6, if bought together.-A. H. STEVENS, 12, Shrubbery Road,London, S.W.16. 'Phone, Streatham 1816.

THE WIRELESS WEATHER MANUAL
BEING A GUIDE TO WEATIFER REPORTS
AND FORECASTS DISTRIBUTED BY

WIRELESS TELEanArny.

Anyone possessing a small wireless receiving
set can pick up and utilise the weather re-
ports broadcast at fixed hours each day
from the Air Ministry, the Eiffel Tower,

and:other European stations.
This incenual explains Mr whole process.

Price 9d., post free 10d.

H.M. STATIONERY OFFICE,,
Imperial House, Kingsway, W.C.2. 28, Abing-
don Street, S.W.1. I, St. Andrew's Crescent,
Cardiff. 37, Peter Street, Manchester. 23,

Forth Street, Edinburgh.



461
Popular Wireless Weeily, October 21st, 1922.

VALVE AMPLIFIERS
FOR CRYSTAL SETS

The -oasiest, most economical and efficient
method of increasing the range of any good
crystal receiver is to add a single -valve 11.17.
Amplifier, built from our set of parts.

The combination is extremely sensitive,
and quite- equal to many two -valve outfits.

Everything necessary is supplied (except-
ing valve and batteries), including panel
drilled and engraved, variable condenser,
polished walnut cabinet, etc., etc. Nothing
to make; only assembling and wiring to be
done. Sent post free, with full instructions
and diagrams.

Price 45
Send for full particulars and list P.

Post free.

OMNIPIMIE WIRELESS CO,
24, WARWICK STREET,

REGENT ST.. LONDON, W.I.
20 yards from Regent Street, between
:liaison Lewis and Robinson & Cleaver's.

'Phone Regent 3335.

That book you want
On Wireless, or any Technical subject.
Foyles have it, or will quickly obtain it.
1,000,000 vols. (Second-hand and Now)
on every conceivable subject in stock.

Write for Cata!ogue 120 (free) mentioning
requirements.

FOYLES, 121, Charing Cross Rd., London.

RUBBISH
Is easy obtainable. Buy right and so insure custom

LARGE STOCKS OF
Ebonite, Sheets, Rods and Tubing kept. Moulded
Improved 'Dials and -Knobs, etc. Panels cut to size.

DO V'T HESILATE-Write for Price List Nolo.
RADOITE-41, BERNERS STREET, LONDON, W.1

"Are
Monthly -

is all you pay for a superbly
made Mead Gramophone with
massive solid oak' cabinet,
gigantic richly coloured horn,
extra large motor and un.
usually loud Sound Repro.
ducer. Sent packed free.
and carriage paid on10 Days' Free Trial.
Your money refunded if not
satisfied. Ex'quisitely de-
signed Portable Hornless
and Table-Grands at 407
below Shop prices. Write
for illustrated art catalogue.

JWI AI
cornpany,Dept0.109)

Birmingham.

WITH

26
TUNES

RADIOTORIAL
QUESTIONS AND ANSWERS.

(Ccntinued front previous.page.)

How are they connected ?
Positive of cell to _positive -of main, -and negative of

cell to ditto main as marked. Another pointh to

remember is to carefully check the' polarity of the
mains front time to time by means of polarised
galvonometer or voltmeter, as it does happen at times
that the poles become reversed.

What are the causes, and how am I to steer
clear of." tuekling " and sulphating ? What

- are the signs and remedy of both troubles ?
Buckling will occur through too rapid action of the

cell, i.e., a too great charging rate or too heavy dis-
charge. The plates short and the cell is rendered
more or less useless. Sulphating will occur if the
cell is allowed to run down or remain in a more or less
undischarged condition for any length of time. Signs
-whitish deposits on the plates. Remedy-a
prolonged charging at a very reduced rate.

* *
.

E. V. D. (17;irvan).----Wireless waves do not,
or at least I believe they do not, carry heat,
therefore is it not possible to have light without
heat ?

Quite possible, but it is a problem that has so far
only been successfully solved by the firefly.

* * *

" SPARKGAP " (Liverpool ).-I am in a difficult,
position regarding aerial and earths.' I can
obtain a very short earth, only 3 feet to a
waterpipe, but if I use that room my lead in
will be 30 feet long, going through another
room. Again, I can obtain a direct earth to
something buried in the ground, but the lead
will be 15 feet long, and although I can reduce
the lead in to a few feet just from the window
to the set, using this room I must lower the
height of the aerial 6 feet to escape an over-
hanging projection on the roof. What shall
I dr, .!

It is indeed a rather difficult position, and there is
little to choose between the two. The sacrifice of
height would be serious, but the more direct lead
in. and the direct earth, even though it necessitates a
rather long lead, is very desirable, and if there is

 absolutely no other alternative, that will be the bettor
scheme of the two. You should remember that it is
not essential to adopt the more common inverted
" L " type aerial, and that as a matter of fact the
" T " type is very useful for all-round reception; and
is not so directional as the " L " type. In the " T "
type the clown leads are taken from the exact centre
instead of from .one end.

T. L. (Hayes).-Is it,possible te use anything
else besides telephones to receive wireless
signals apart from loud speakers and automatic
stuff

If that last phrase includes all types of relays, there
is nothing that we can call to mind except a sheet of
paper and a friend. This is, however, a scientific

freak " arrangement that requires almost as ninth
amplification as would be necessary to actuate a relay.
Briefly, ,Itowever, we refer to the fact that if two
electrodes or metal handles are fixed to the output
terminals of an amplifier, and two people, each holding
one, place their heads together with a sheet of stiffish
paper between; it is possible for both to hear signals
by that means alone. This is due to a static action
that will take place between the' persons with the
paper acting as both a dialectric and a diaphragm.

AMATEURS!
Don't Work in the Dark.

You can acquire a thorough knowledge of the S;iientifie Principles
which e,overie MET trorkilig Of yeinr t Us iitt.eX;y and v ti:y by
our system.
PLEASANT LESSON$ ..BY, POST AT YOUR LEISURE.
Onr Coarse -of- individukltultiori_is. certain t:p appeal. you, what-
ever preyioifslifeiwledge. yon oll'ay. :have, or if ;'.-}'011- have': node. 
A Tuning our -students--tlimbe:r.11(ghitt- trained ,eienti ts with -

University' Degrees, -as:, well 'aslt-itcse with no'. scientific knowledge
whatever. . .

Special fee for the toll cse-30/. or 6 - upon en I men t and
live monthly payments of 'S/.,

. .

THIS IS JUST THE THING YOU NEED-BEGIN TO -DAY.
Write for fuji particolors to.77.. :

THE NATIONAL INSTITUTE OF APPLIED SCIENYE,
3; 5 & 7, OLD QUEEN STREET,  LONDON,

" RADIOBOY " (Hull)
has a fiVevalve set,
and complains that sig-
nals are not at all good.
He wishes to know
whether he 'should acid
another stage of ampli-
fication.
. There must be something
'radically- wrong- with the
set. -We have hail hiamy
similar letter* lately. front
amateurs, who are not ob-
taining the results well five
or even more Valves. that
others obtain with one or
two. General 'advice we
have given- before (see
reply to " Disgusted," Lon-
don, in No. 18, and others
of a- similar ::natute), So
that there is: little 'to be
addeireieept that imotber
stage. of i amplification

-.711-oulitbardIS be necessary.

THE MARK OF RELIABILITY

I to 12 volts. to 35 amps.

VOLT & AMMETER
Combined Dead Beat Pocket Type. New and not
German. Splendid Instrument in Nickel Plated
Case. Ideal for Testing Cells and Filament Current.

POST
PAID 516 NUMBER

LIMITED
OTHER EXCEPTIONAL VALUES.

Aerial Wire. Bright Hard Drawn, 7;22 Copper,
36 per ISO it.

Aerial Insulators. 2 x 21 ins., Shell type,
9d. earl,.

Telephone Transformers. (Army type.;
9'- each.

Vernier Condenser. 5 Plate for Panel mount-
ing each.

Wireless Jacks, with Plugs, 1.1. the pa'r.
High Note Buzzer. (Army typo.) Worth treble.

3'- each.
Dewar Switches. D.P. Change over, panel

Write for "Complete Supplementary Price List
of Exceptional Values," sent Post Free.

All goods sent CARRIAGE PAID, tut with
orders under 5s. 6.1. add 6d. for postage.

J. H. TAYLOR & CO.,
ELECTRICAL AND RADIO ENGINEERS,
Macaulay St., HUDDERSFIELD.

Telephone, 341. Telegrams: Thormigh,"Huddersfield

We hwie large stocks of all Wireless
Components, AND THE PRICES ARE RIGHT.

VALVE PANELS on the unit system,
eaelimitielf-eontained. '

Send for _catalogue, printed on art paper
and profusely illustrated.

Price 3d., returnable on first order of 53.

P. H. BOYS and CO., -

ELECTRICAL AND WIRELESS ENGINEERS,
187, Goswell Road, London, E.C.L

'Phone : Clerkcnwell 4451.

BUILD YOUR OWN SETS
Teak Boxes (brass bound), 1,2,1 in.
10 in. / in.; adaptable for Valve

Sets or Battery Boxes.
CROSSED Postal Crder for 7/6 to

MAJOR ELLIOT BELL, British Columbia House,
1/3, Regent Street, S.W.1.

WIRELESS AMATEURS AND RETAILERS
PARTS SUPPLIED FROM STOCK

List free. Condenser Prates, 1 6 doz. pairs (post 3d.).
FRASER, SENTINEL HO., SOUTHAMPTON ROW, LONDON

'PHONES. TOO CHEAP TO BE GOOD ?
TEST THEM YOURSELF.

Single 'phone, 4,000 ohms,
6 -ft. lead .. 10,16

Double 'phones, 4,000 ohms,
leather headbands, green
tinsel cords.. .. 1813

POST FREE ON APPROVAL AGAINST CASH.
Malvern Garage, Thornton Heath, Surrey.

PORTLAND'S PARTS BY POST. All parts for
Condenser and 2 -Valve Panel set in stock. Ebonite
by return: Amateurs will find parts perfect for
assembling. Generdus terms for trade. List free.

PORTLAND 39, SINCLAIR ROAD,
9 OLYMPIA, LONDON.W.1 4

WIRELESS MASTS
45 ft.. 39s. 6d. 29 ft.. 29s.6d.

Complete with necessary Iron Fittings. Stay
Lugs. etc., for IMMEDIATE ERECTION.

Will save you endless trouble. Don't buy odd,
unfinished or interior thin steel pole.

Bamboo Spreaders. Guy Wires. Strainers.
Actual I Lists, particulars, post free SI.
Manufacturers:- [Trade Enquiries Invited.

THE AMATEUR WIRELESS SERVICE.
Dept. 4 P W , 33 Elms Road, Aldershot.
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1st Amateur : Hello, a new Radio Press book ?
2nd Amateur : Yes, " Simplified Wireless." Saw the advertisement in " Popular Wireless last

week, ordered a copy from a bookstall, made one of the sets as described during the
week -end, and now I'm getting all the broadcasting and local amateur stuff. Gives a
lot of useful simple technical information into the bargain.

1st mateur : Let's see, the book costs half-a-crown, doesn't it?
2nd A mateur : No, it's only a Shilling. It's their new Wireless Directory of amateur and commercial

call signs that costs 2/6.
RADIO PRESS LIMITED, DEVEREUX COURT, STRAND, LONDON, W.C. 2.

No Waiting.
Delivery from Stock.

Perry Head Phones
4,000 per
Ohms 21/,. pair

Specially designed for Wireless Tele-
phony. Receivers arranged in series,
Aluminium Cases, and fitted with
extremely light and efficient Read

Bands and Twin Connecting Cords.

THE JEARY
ELECTRICAL CO., LTD.,

8, LAMBETH HILL, & 97, Queen
Victoria St., London, E.C.4
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IBROADCASTINGE
IS NOW ASSURED =

F..-- GET YOUR INSTALLATION BEFORE THE RUSH.=
HOW TO BUILD THE FINEST RECEIVING STATION EXPANDING BY INSTALMENTS. =

= - TO RECEIVE SIGNALS YOU MUST HAVE Aerial Wire, 150 ft. E
E Silicon Bronze, 4/6 ; Insulators from 4d. each ; Tuning Stand (3 coils), =
= 30/- ; Coils from 1/3, according to W.L. ; Detector Unit (valve), 37/6 ; =
= Phones from 241- ; Condensers, Variable, 5/- to 36/- ; H.T. and L.T. =
= Batteries. See our list. =
= TO INCREASE RANGE YOU REQUIRE 1 H.F. Unit, 37/6, and so =
= that your friends can hear add 1 L.F. Unit, 45/-. ==

 E Illustrated Catalogue, including list of stations, useful books, etc.,=
we can supply, 6d. post free.=

IE EONS WIRELESS SUPPLY
RE

COMPANY. f.-=
FLEET STET, E.C.4.
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32,- per pair
1(4,000 ohms)
All resistances

in stock.

CQ Std bi
for ERICSSON PHONES

WHEN you instal your wireless set
-crystal or valve-you'll get

maximum results if you fit ERICSSON
PHONES-clarity, sensitivity, strength
of signals and absence of "
Specially suited to telephony.
ERICSSON PHONES embody the accumu-
lated experience of telephone manufacture for a
generation.
Easy to the head, light and comfortable. The
magnets never lose their strength and " shorts
are non-existent.

Write for Particulars
The BRITISH L.M. ERICSSON
MANUFACTURING Co., Ltd.

Head Office :
6o, Lincoln's Inn Fields, E.C.2.

u    CI MI NI MI 
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" MAGNAVOX "
The World's Finest

Loud Speaker.

Radio brings it
MAGNAVOX

tells it.

t

No. R1282 (18" Horn).

To enjoy and obtain the greatest possible satisfaction from
your Wireless Receiving Set, equip it with a Magnavox
Loud Speaker. Hear the voice of the singer faithfully
reproduced, the perfect intonations of the lecturer, or the
natural sound of music.
The introduction of the Magnavox Loud Speaker for use
with Radio Receiving Sets marks a most important
development, and will be the means of making Broad-
casting extremely popular.

To obtain the greatest sound volume of which the MAGNAVOX
is capable, use a MAGNAVOX AMPLIFIER.

IMMEDIATE DELIVERY.

To be obtained from all dealers or direct from the
Manufacturers and Sole Licensees :

Sterling Telephone & Electric
TELEPHONE HOUSE, Co., Ltd.,

210/212, Tottenham Court Road, London, W.I.
Telephone No.: 4144 Museum (7 lines) Telegrams 'Cucurnis,Wesdo.London.

Works: DAGENHAM, ESSEX.
BRANCHES : NEWCASTLE -ON -TYNE : 9, Clavering Place.

CARDIFF : 8, Park Place.
WRITE FOR LEAFLET No. 326.

M A XF 114 M
-Power Simplicity
and Purity of Tone

practical I

is incomparable.
The following Complete Outfits are
acknowledged to be the finest range of
practical Receivers on the market.
Outfit No. 2.-Crystophone Receiver,
Type 21 T.T., Crystor Aerial Outfit, a
pair of Sterling Headphones, 4,000 ohms,
packed in suitable box £6 : 15 : 6
Outfit No. 3.-Crystophone Scout
Receiver, Crystor Aerial Outfit, a pair of
British Headphones, 4,000 ohms, packed
in suitable box £5 : 12 : 6
Type 30 as one, two, three, or four
Valve Receiver from .. £9 : 9 : 0
The Crystophone will stand the Acid Test of a
demonstration-always.

aug_tgrto
COWL

INSULATORS
Obviously Guarantee 100%
efficiency from Aerial to
Instrument in all weathers
and under all conditions.

THE

LATTIKONE
LATTICE WOUND CONE COIL

(Patent pending.)

This Cone Coil Tuner combines in
I itself the functions of a variometer
I and variable condenser while yet

possessing the body and strength
of a direct -coupled inductance.

Receivers.

Fitted to all types of Crystophone

There is a Crystophone Agent in every town, and it will be
to your interest and future satisfaction to inspect and
try the Crystophone before deciding on your purchase.
Demonstrations are given daily between 10 a.m. and 10 p.m.

WIRELESS SUPPLIES CO.,
64, MORTIMER Street, London, W.1.

Printed and published every Friday by the proprietors, The Amalgamated Press (1922), Ltd., The Fleetway House, Farringdon Street, London, E.C.4.
Advertisement Offices: Messrs. J. H. Lile, Ltd., 4, Ludgate Circus, London, E.C.4. Registered as a newspaper and for transmission by Canadian Magazine
Post. Subscription rates: Inland and Abroad, 17/4 per annum, 8/8 for six months. Sole agents for South Africa: The Central News Agency, Ltd.. Sole agents for
Australia and New Zealand: Messrs. Gordon & Gotch, Ltd.; and for Canada: The Imperial News Co., Ltd. Saturday, October 21, 1922. Y/Y
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No. 22. THE SUPER -REGENERATIVE SET : HOW TO MAKE Iv]

1
Illr2. Vol.l I.

Oct. 28, 1922.

Major Armstrong
and His Super -
Regenerative Set.
(See Article Inside. )

FEATURES IN THIS ISSUE:

The Construction of the Valve.
A Novel Crystal Detector.
How to Make a Long -Wave Receiver.

Einstein, Mars, and Wireless.
A Simple Polarity Indicator.
Two Useful Ideas for Amateurs.



POPULAR WIRELESS WEEKLY Ortober 28th, 19212

NEW PATENTAPRLOKAP IMPROVEMENTS
MAXIMUM COUPLING-SIMPLE-WELL MADE -100% EFFICIENT.

ARE NOT SUITABLE FOR STANDARD HONEYCOMB COILS.

The eccentric grip, which is 1/ inches in diameter, de-
signed for " LOKAP " Coils, allows the coil to traverse
on its axis, thus covering a variation of coupling on
the holder, plus the variation when attached to the
" LOKAP " Stand, giving a ion par cent. efficiency.

THE "LOKALP" COIL HOLDERS
(Patent Applied for).

The Coll Holders are arranged to grip the centre of a " LOKAP " Coil, and
the " gripping " device enables a coil to be quickly removed, and any other
coil substituted. The contact pins are our standard, and both are different
diameters, to enable a coil to be plugged in correctly. " LOKAP " Coil
HOlders are priced at 3s. 6d. each, postage 3d. extra. Patents have been
applied for, covering the features.

Price
Mitchell 'Phones 4,000 -ohms total 25
resistance give universal satisfaction

Post I

Owners of " LOKAP " Winding Machines will
appreciate our system of coil mounting ; with
the Holders, Stands, and a pound of wire,
you can make your coils as required. Work
out what you save I

THE No.1" LC KAP " COIL STA.N 0,
NO LOOSE WIRES-PATENT CONNECTION.

The Twin Coil Holler illustrated, is a poor representation
of the article, which is beautifully made.
This is for panel mounting, with back connections to take
straight to your Condenser terminals. The rear Coil Holder
is pivoted, so that this can be rotated on the axis of the
control arm, and to make the connections mechanically
and electrically perfect, special ball contacts are provided.
which does away with the necessity of flexible leads. The

features mentioned are covered by patents applied for.
No. 1 Twin Coil " LOKAP " Stands, each 145. post paid

(something better than the best).

PATTERNS FOR STANDARD
HONEYCOMB COILS WILL
BE READY VERY SHORTLY

Phones:
New Cross

1541

1540

Telegrams
London

New Cross

1541

MCDERMOTT RD., PECKHAM, LONDON, S.E.1 5

Retail Depbt :

188, RYE LANE,

PECKHAM, S. E.15

HULLO!!! C.Q.
WILL DAY CALLING.

We must BROADCAST the fact that we have purchased
1,000 Trench Buzzer Sets, complete with low Resistance
'Phone, Double Pole Buzzer, with heavy Platinum Contacts,
Morse Key, Terminals, Head Band, etc., all fitted in stout
teak case, with canvas top and strap.

10/6 each Complete. Postage 1/ -
The 'Phones off these sets make wonderful loud speakers.

BLACK JAPANNED VERTICAL TRUMPETS - 6s. each
ALUMINIUM TRUMPETS 8s. 6d. each

SOME OF OUR LEADING LINES.
Best Quality Filament Resistances, 2s. 9d. each, postage 3d.
Switch Arms with Laminated Blades, ls. each, postage 3d.
3 -Way Coil Stand for Panel Mounting, 15s. each, postage 6d.
Best Ebonite Knobs, with brass nut inserted 2 B.A., 5d. each,

postage extra.
Insulated Sleeving, all colours, 5d. yard, postage extra.
Brass Terminals, with nut and washer, ls. doz., postage extra.
Complete Set of Parts, including two Ebonite Plates, 4in.

by 4in., for making Best Quality Variable Condensers.
.001 9/- set. .0005 7/- set. .0003 5/- set.

WITHOUT EBONITE.
.001 7/6 set. .0005 5/6 set. .0003 3/6 set.

These are only a few of our bargains. Do not fail to send
for our price list, giving the lowest prices for the best quality
goods.

We always stock the famous Herzite Crystal, at 2s. 6d.
each, or mounted in Brass Cup, 2s. 10d., postage 3d. extra.

WILL DAY, LTD.,
1 9, Lisle St.,Leicester Sq., London, W.C.2.
'Phone : Regent 4577. Telegrams : Titles, Westrand, London
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32 - per pair ; -  
4,000 ohms) I

All resistances:
.In stock. I

- - -

CQ Std bi
for ERICSSON PHONES

WHEN you instal your wireless set
-crystal or valve-_youll get

maximum results if you fit ERICSSON
PHONES-clarity, sensitivity, strength
of signals and absence of click. -
Specially suited to telephony.
ERICSSON PHONES embody the accumu-
lated experience of telephone manufacture for a

417sy toerac'titnh.e head, light and comfortable. The
magnets never lose their strength and shorts
are non-existent.

Write for Particulars
The BRITISH L.M. ERICSSON
MANUFACTURING Co., Ltd.

Head Office:
6o, Lincoln's Inn Fields, E.C.2.

Telephones
I 1111=1.  IM lita I ll MO l MAIM WM 
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NEXT WEEK.

HOW TO MAKE A
LOOSE COUPLER.

In view of the many

117
questions received on
the construction of
loose couplers, an 1article on the subject
has been specially
written for POPULAR

WIRELESS.

TOPICAL NEWS AND NOTES.
A Fateful Day. '

THE
big broadcasting meeting held at the

Institute of Electrical Engineers on
October 18th was quite breezy.

Several " poseni " were put to the repre-
sentatives of the " big six," and, to. say the
least of it, they showed a remarkable gift
for " turning the barbed shaft."

Mr. Isaacs was hard pressed about the
exact date when broadcasting would begin.
In the end ,he declared that Marconi House
would " probably begin on Monday "
(October 23rd),..

There was another little . breeze about
" something from the Danube " over which'
I propose to skip, because " somebody " at
the meeting delivered, good advice 'about
people minding their own business.

That . £50.
MANY manufacturers present were vastly

indignant at the news that, besides
paying for a Elshare, they would haVe

to shell out £50 as a deposit.
It appears that the Broadcasting- Co. are

going to hold each member's £50 just as
long as the member remains a member.
Meanwhile, people are asking why the
Broadcasting Co. should enjoy the interest

-On the aforementiOned £50.

Crystal Sets.
A ND will the crystal set buyer find he hasA to pay an extra 7s. 6d. 1 For details,

see the Editor's letter.
By the way, the company only guaranteed

a service for two years, because, at the end
of that time the " protection " clause would
be dead, and foreign goods might play
havoc.

. However, I hear that the P.M.G. is open
to consider this protection question* at the
end of two years.

* -5;

Probable New Station.
CANADA has been 'asked by the: Post

Office Department to build a giant
new wireless station to communicate

with the English station_and form a link in
the proposed Empire wireless -chitin. -

Proposals haVe been Made to -the Hon.- E:
M. Lapointe, Canadian Minister of Marine,
for the construction of "a 'station ata'coSt of
about £250,000. . .

It is estimated that it will require £50;000
annually for Upkeep. -If it is constructed,
there will he all4lritigh wireless communica-
tion between England, Egypt, India, Aus-
tralia, and New Zealand and Canada.

Mr. Lapointe has cabled for Canada's
- Governmental wireless experts to come to

England to discuss the cost of the scheme.

2 M T Drama.
WRITTLE broadcasted a real drama

on October 17th, and the result
was surprisingly good.

This was a selection of three simple
scenes, in English, from the play " Cyrano
de Bergerac," recited during the Marconi
concert by Miss Agnes Travers, of the'
Royal  Academy of 'Dramatic Art, with
some amateur assistance.

As appeal in broadcasting has to be
made solely through the sense of hearing,
the balcony scene from " Cyrano " was
chosen, as in it the stage is in darkness
and action is reduced to a minimum.

This is a new departure in the Writtle
programme, and I hope a few more innova-
tions will be made in future.

COMMENCING
SHORTLY.

HOW TO MAKE A
D. F. STATION:

A new series of article3
by an ex -Air Force Wire-
less Instructor, giving;
full details for the con-
struction of a Direction
Finding Station suitable
for amateur experi-

mental work.

The Army and Private Sets.
IT is officially stated that officers and

other ranks of the Regular Army.
Militia, Territorial Army, or Officers

Training Corps who wish to instal private
wireless sets for rending ,or receiving mes-
sages, arc subject in all respects to the Post.
master -General's regulations governing tho
installation and working of such sets..

They should apply in their private -
capacities for transmitting or receiving
licences to the Secretary, General Poet
Office, London, E.c., who will treat their
applications on the same lines as those re-
ceived from members of the public gener-
ally. The War Office accepts no responsi-
bility for wireless sets other than those held
on the authorised establishment of units.

Dlr. William Gill's tine experimental set at 7, Church View, Ileckmondwike,- Ycrkshire.
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NOTES AND NEWS.
(Continued from previous page.)

Mr. Rea Fowell (no address given) and his home-
made set. Will he please communicate with

the Editor.
Good Advice.

T. be a success in this country broad-
casting must be absorbed into .the
main stream of life  it must become

an institution, like the telephone in America.
" Owing to the peculiar fascination

surrounding the radio art, because of the
remarkable physics involved in its practice,
and the fact that its stamping -ground is
the mysterious ether of space, there can he
no doubt but that many holders of " broad-
casting." licences will hanker to possess and
use experimental apparatus and to become
real wireless amateurs. Now, without com-
mitting myself to a prophecy about Post
Office regulations, I think I may safely
assert that the granting of experimental
wireless licences will always be conditional
upon the would-be licensee being to a,

certain degree  expert in both knowledge
and practice of wireless.

" In order to attain the standard of
proficiency in and knowledge of wireless
matters, the aspirant to an experimental
licence can do no better than join a wireless
club, of which there are many.

Most clubs require no qualification save
enthusiasm for wireless, and are only too
willing to assist the beginner. In the ranks
of a club you may practise Morse, receive
practical and theoretical instruction, and
talk " wireless " to your heart's content.
The address of the club nearest to your
home may be obtained from the editor of
any of the publications concerned with
amateur wireless affairs."
(M. E. BLAKE, A.M.I.E.E., in the Daily

Mail.)

- Mr. Farman, of 10, Abbeygate Street, Bury St.
Edmunds, busy making a coil.

Canada and Radio.
CANADIAN wireless experts will shortly

visit England in order to discuss with
the General Post Office authorities a

proposal to build a great wireless station in
the Dominion.

* * *

The Mullard " ORA."
WHAT'S in a name ? Quite a lot-

as a representative of Mullard's
pointed out to me the other day.

Take the famous " Ora " valve, for
instance. The name is derived from the
unique properties of this valve as an oscil-
lator, rectifier, and amplifier. This triple
function enables the one type of valve to be
used for the three different purposes on any
valve set.

One specially interesting feature of the
Mullard valve series is the range of valves
with low temperature filaments. These con-
stitute a new development which .should
arouse considerable interest in view of their
great advantages for all valve purposes.

A Protest.
THE following notice was sent to the

Press after the big broadcasting
meeting

" The Radio Association deplores the fact
that thousands of licence -holders were
entirely ignored in settling the form which
broadcasting is to take, and that the general
public is receiving no adequate protection
against the growth of a monopoly.

" Those present at the meeting were

afforded no opportunity of seeing the articles
of association of the company, although they.
gave practically unlimited powers to a small
group.

" A deposit of £50 is to be demanded from
small manufacturers who subscribe for a I

share. What is the purpose of this deposit.
and to whom -does it go ?

" The royalties are altogether too exces-
sive, and bid fair to cripple an important
British industry.

"The Radio Association looks to the
Postmaster -General to give an early ex-
planation of these measures."

The Mullard Case.
MR. JUSTICE P. 0. LAWRENCE has

dismissed the action which , 'tuns
brought by the Marconi Wireless

Telegraph Company, Limited, against the
Mullard Radio Valve Company, Limited, for
an injunction for alleged infringement of
patents. The defendant company pleaded
that the Marconi patents in issue were
invalid, but his Lordship decided that the
attack on the validity of those patents failed.
He came to the conclusion, however, that
the valves made by the defendant com-
pany did not infringe the plaintiff com-
pany's patents.

*
Valve Merchants.

ABERLIN engineer, two physicists, and
a mechanic have been arrested on
the charge of having obtained

patented wireless transmission valves be-
longing to the Telefunken Company, an

sold them abroad.

Mr. S. W. Woolford's set, 13, Elsinore Road, Forest Hill, S.E.23.

The company is
stated to have found
its valves in use
in stations situated
in the United States,
Holland, and the
Russian border
states. The persons
arrested are said to
have confessed, and
have been released on
bail pending prose-
cution.-The Times.

ARIEL.

What you can hear_
every evening of the week on your set.

TELEPHONY TRANSMISSIONS.
Station. Call sign. Wave -length

in metres.
Croydon G E D . 900 Throughout day to aeroplanes.
Marconi House, London 2 L 0 .. 380 .. Not regular.
Writtle .. .., , . 2 M T 400 .. Tuesdays, 8 p.m.
Paris .  .  . F L 2,800 WO 5.16 p.m.
liiinigswusterhausen .,. L P .. 2,500 and ... Daily, 7 and 10.30 a.m.

4,100
The Hague .. .,. P C G G .. 1,085 Sundays, 3 to 5 p.m.
Messrs. Burnham*

(Blackheath) ... 2 F Q .. 440 ... About 9 o'clock any evening.
Newcastle* .. .. 5 B A .. 440 - 6 and 7.30 p.m.

NOTE.-The Bar Lightship, Liverpool, Many amateurs may be heard of an evening
sends telephony at 7 a.m, 9 a.m., 12 noon, on 440 metres, also as low down as 60 metres.
3 p.m., 5 p.m., 7 p.m., and 9 p.m. Wave- Amateurs who transmit music regularly
length 440 metres. Calls " Liverpool." When please communicate with the Editor.
answering Liverpool calls " Bar Light." All times G.M.T.

* These transmissions are made purely for experimental purposes.

Remarks.
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HOW TO BUILD A SUPER -REGENERATIVE SET.

ANOTHER great step has been taken
in the radio art-a step that is
destined vastly to extend the use of

radio by improving the receiving apparatus
in important particulars.

Announcement of thiS important develop-
ment has only recently been made by Edwin
H. Armstrong, the inventor, who gave two
impressive demonstrations in New York of
what he calls the " super -regenerative cir-
cuit." The first demonstration was made

"before the Institute of Radio Engineers, and
the second was made a few days later at
Columbia University ; both meetings were
open to the public, and both were attended
'by great numbers of radio enthusiasts. So
important is this discovery regarded in
r,cientific circles, and go far-reaching is it in
its effect upon the development of radio,
that detailed information concerning it is
of value to radio amateurs and professionals
alike.

The remarkable feature of the new
Armstrong circuit lies in the fact that it
permits almost unlimited amplification-
but at the same time requires only a small
number of tubes. In Armstrong's demon-
stration he used one, two, or three.

Users of Armstrong's ordinary regenera-
tive circuit will remember how, by turning
the knob of the dial marked " regeneratidn,"
the signal strength of incoming messages
could be increased slowly at first and then
with a rush as the dial approached the point
on the scale where the circuit began to
oscillate. If the dial were turned beyond
this point .the voice become
distorted.

A Wonderful Discovery.
Many investigators have wondered if it

would be possible to prevent the circuit from
self -oscillation by some means, even if the
dial should be turned past this p6int, thus
chaining an unlimited amount of ampli-
fication without experiencing trouble from
the distortion which would certainly take
place were the circuit to produce oscillations.

The general opinion among the experts
was that this was not possible ; Armstrong
himself, up to a year ago, would have
replied in the negative.

Nevertheless, he continued his researches
with the vacuum tube, studying the reactions
that took place in the tube circuits and learn-
ing just what sudden changes in the positive
and negative resistances of the circuits
would accomplish. Finally be conceived the
idea of his new invention.

It is a well-known fact that a tuned circuit
will oscillate if the resistance of the circuit
is not too great to dampen out the oscilla-
tions. Now suppose that we should intro-
duce a certain critical amount of resistance
in the vacuum tube input circuit of an
ordinary regenerative receiving set while it
is in a state of oscillation. Under these
new conditions the oscillations would
suddenly be dampened out and cease.

If this adding of resistance to the circuit
could be done periodically (say at:a frequency
just above the frequency that the human
ear could detect), the vacuum tube circuit
would become, alternatingly, extremely
sensitive and then dead and sluggish.

In other words, the circuit would be
" damped'' at intervals that occurred at a

LAURENCE M. COCKADAY, R.E.

high rate of speed. During these intervals
the circuit would be of increased resistance,
and the self -oscillation would cease. But
between these intervals the circuit would
be at an extremely critical stage, as the
resistance would be withdrawn and the
circuit, while trying to start oscillating,
would amplify incoming signals enormously.
This would give a series of periods of almost .
unbelievable amplification which would 
follow each other so rapidly that they would
seem to run into each other ; so far as work-
ing the telephones and affecting our sense of
hearing are concerned, they really do just
that.
Remarkably Sensitive.

These results are brought about by the
use of the circuit shown in Fig.. 4. The
damping device consists of another vacuum
tube which is attached to the regenerative
circuit so that the oscillations generated by
the second tube effectively vary the damping
of the first tube circuit with respect to the
regeneration.

Another method for accomplishing the
same results would be to vary the amount
of regeneration with respect to the damping
of the vacuum tube input circuit. If the
handle of the regenerative dial could be
rotated back and forth at a terrific rate
(above audibility), what would happen ?
The circuit would become enormously
sensitive for an instant ; then when the
knob was brought back in the opposite swing
it would be effectively prevented from self -
oscillation. This method would give the
same series of periods of increased amplifica-
tion as the first method, and is accom-
plished by the use of the circuit shown in
Fig. 5, in which the second tube is attached
to the plate circuit of the first tube by
means of the coupling transformer T and
the condensers C2 and C3, so that the
oscillations generated by the second tube are
used to vary the amount of regeneration in
the first tube circuit.

Still a third method may be used for super -
regeneration. This is accomplished by

varying both.the damping of the first circuit,
ani, the amount of regeneration, at the same
tune; -with respect to each other; keeping the
proper phase relations.. Fig. 6 shows such
a circuit, where the same tube is used for
bOth regeneration and for generating the
oscillations by which the characteristies of
both circuits are varied, the second tube
being used merely as a.detector.

- Since Armstrong made his announcement 
many experimenters have tried to get a
reeeiting set that embodies one of these
different methods to work. Some have had
great success with it, while others have had
little or none.
Materials Required.

The writer has tried the various circuits as
described, with variations and adaptations,
and has had such great success with one
particular circuit that it is recommended
for use by the amateur because of its
simplicity of operation and flexibility. It
can be used for receiving continuous waves.
telephone, music, and (by making slight
adjustments) for spark reception. -

For building this set, the following
materials will be required :
1 duo -lateral or honeycomb coil, L-1,250

(A).
1 duo -lateral or honeycomb coil, L-1,500

(B).
2 variable condensers, -001 mfds. capacity,

(C).
2 fixed mica condenser's, .002 mfds. capacity

(D).
2 fixed mica condensers, .0005 mfds. capa-

city (E).
1 insulating tube, 4 inches long. 3 inches in

diameter, wound with 60 turns of No. 19
S.W.G. copper wire (F).

1 moulded variometer (0).
1 amplifying transformer (H):
3 tube sockets (I).
3 filament rheostats (.J).
10 terminals (K).
1 insulating panel, 8 inches by 20 inches by

inch (L).
(Continued on a CXt page.)

Fig. 1.-The various itent that are required in the asRembling of this Armstrong -circuit set are
illustrated in this diagram. Note that the coil F and the variometer. 0 arc placed in inductive

relation to each other. The regeneration in the .first valve is controlled by the variometer.
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HOW TO BUILD A SUPER-

REGENERATIVE SET.
(Continued from previous page).

1 insulating panel of suitable size for
mounting sockets and the amplifying
transformer (M).

3 large knobs and dials (N).
1 cabinet, outside dimensions 8 inches by

20 inches by si inches, with a door at
right top, 4 inches by 8 inches, for insert-

- ing tubes (0).
2 automatic lighting jacks, one double cir-

cuit and one single circuit (P).
1 duo -lateral or honeycomb choke coil,

L-200 (Q).

condensers, and the large upper knob is
fastened to the vasiometer.

The method of mounting the various
instruments on the back of the panel is
shown clearly in Fig. 1.

The method used for mounting the tube
shelf on the telephone jacks is indicated in
Fig. 2.

After the instruments have been mounted,
they should be connected up according to
the diagram shown in Fig. 3. All joints
should be soldered. Connecting wires should
not run parallel for any great distances.

The parts on the diagrams and the photo-
graphs bear the same letters as the list of
parts in the text, so the amateur should
have no trouble in assembling this set.

The duo -lateral choke coil cannot be

Fig. 2.-171/8 diagram shows how the shelf for supporting the tubes and the amplifying trans-
former is mounted on the jacks P. The jacks are fastened to the panel L, as shown in Fig. 1

1 1-megohm grid leak (R).
3 "hard " valves. R Type (S).'
MiscellaneOus screws and bolts (brass) (T).
Some connecting wire, bare copper (U).
Varnished cambric tubing for insulating the

connecting wire (V).
The panel is laid out as shown in the

illustration above, in which the three
small knobs and pointers at the left are

Fig. 3.-Circuit for set described in this
article. Letters correspond exactly in the

diagram, the text, and illustrations.

the filament rheostat controls, with the
two telephone jacks mounted directly
beneath. The two large knobs at the left
Lottom are connected to the two variable

seen in the illustration, but it is mounted
flat against the panel in the rear of the coil,
F.

The two terminals at the left of the panel
are for connection to the loop antenna.
Starting at the left, the row of terminals
shown in the illustration should be connected
as follows : first, negative " L.T." battery ;
second, positive "L.T." battery and negative
" H.T." battery ; third, "H.T." battery
positive of the first two fubes ; fourth,
" H.T." battery positive of the third tube ;
fifth, positive C " battery for second tube
grid ; sixth, negative C " battery for
second tube grid. The two terminals
arranged vertically at the right can be used
for connecting to a loud speaker.

When the set is completed and hooked
up to a suitable loop antenna, which can
easily be made by winding on 12 turns
of No19.SWg copper wire on a three -foot -
square wooden frame, extremely good
results may be obtained.

The writer used an 8 -volt L.T. battery
and a H.T. battery potential of 100 volts
on the plates of the first two tubes, and

Fig. 4.-This diagram illustrates the method
of obtaining super -regeneration by varying
the damping of the first tube circuit with re-
spect to regeneration. T he set described in
this article uses an adaptation of this method.

150 volts on the third tube. The " C"
battery on the second tube, used to keep the
grid at the correct negative potential, was
3 volts. An ordinary grid condenser and
grid leak was used here with fair results,
although the " C " battery was better;O

The condenser connected across the
primary of the amplifying transformer was
found sufficient to bypass the high -frequency
current generated by the second tube and
prevent it from inducing a strong current in
the grid circuit of the amplifier tube, thus
" knocking2-' the amplifier tube. No other

Fig. 5.- This circuit diagram shows how
super -regeneration may be obtained in still
another way-by varying the amount of re-
generation with respect to the damping of the

input circuit of the first tube.

form of filter was found necessary, although
a good filter probably would help here.

The object of this description of the set is
not so much to show the amateur all the
structural details of a set that employs this
circuit, but to give a general idea of a simple
way to build it so that it will work, if the
main points are carried out to completion.

rIC 6.

T
Fig. 6.-How super -regeneration may be
obtained by varying both the damping and the
regeneration with respect to each other, keep-

ing the proper phase relations.

(Continued on next page)
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THE RADIO ASSOCIATION AND HOW IT WILL HELP YOU.
By C. L'ESTRANGE MALONE, F.R.M.S., M.P.

It is only in the last few months that
radio telephony has made its debut
before the general public as a coming

factor in our national life.
It is rapidly becoming clear that the benefits

of radio telephony will not be confined to
persons with certain scientific attainments.

Radio telephony appeals to a wide public,
it is within the means of a wide public,
which is good for all concerned.

One doubts whether some of the large
organs of the Press yet realise how this
child, which is just growing up, may one
day affect them. The day is probably not
far distant when radio -telephotography will
have passed beyond the experimental stage,
and then the ether will be able to provide
all the benefits (or are they evils ?) of the
daily picture paper.

Whoeym: eontrols the radio world will
control an enormous force for good or evil.

When a new development starts there are
always difficulties and misunderstandings
-obstructive regulations, the control of
prices, the " bubble " manufacturer, etc.

It is to deal with these conditions that
the Radio Association, whose aims have
already been fully published in POPULAR
WIRELESS, was formed.

HOW TO BUILD A SUPER -
REGENERATIVE SET.

(Continued from previous page.)

The easiest way to find out how to tune the
Set is to turn up the filaments of the tubes
rather high, and then set the tuning con-
denser located at the lower left-hand corner
of the panel at zero. The next move is to
turn the other lower condenser to a near -
maximum setting. Then the upper dial
which is affixed to the variometer should
be turned in the same manner as the ordinary
tickler adjustment until a loud squawk is
heard. Then turn down the filament of the
second tube slightly until the squawk
increases in intensity. The squawk is then
tuned out by adjusting with the vario-
meter, and for each given setting of the
wave -length tuning condenser there is a
setting on the variometer at which static
and signals will come in loudly. When a
signal is finally tuned in it may be slightly
distorted or mushy at first, but it can be
cleared up by careful adjustment of the two
lower knobs and by slightly varying the
filament adjustments of the three tubes.

In a few hours of practice the amateur
can master the method of tuning this new
set by learning what each particular sound
heard in the receivers means in regard to
adjustment.

" THE ELIMINATOR."

Full details of a new and most ingenious
invention will shortly bq published in
POPULAR WIRELESS. The inventor of
the Elintinator is an Be -Naval officer, who
spent two years and over £2,000 on his
invention. Its claims and method of work-
ing will interest ad experimenters.

Hundreds of people are beginning to ask
themselves the question, " What is all this
about broadcasting ? "

The Radio Association have already
arranged a tour of lectures in the provinces
to explain the elementary principles of
radio -telephony, the apparatus required and
how difficulties may be overcome.

The Postmaster -General has to make
regulations as to licences, the fees to be
paid, the qualifications necessary, the times
between which amateurs who hold trans-
mitting licences may transmit, and other
points which will occur to your readers.

The Radio Association is in communica-
tion with the Postmaster:General on many of
these points, and will endeavour to seoure
the best conditions for the licencees.

There is a danger, too, that broadcasting
may become the monopoly of a few privi.'
leged firms. The secrecy with which the
negotiations have been conducted, do not
lend confidence either to the prospective
listener or to the manufacturer who happens
to be outside the favoured circle.

Monopolists who keep the prices unneces-
sarily high, or patentees who make unscrupu:
bons use of their patents to cheek progress

or , to threaten rival manufacturers with
perhaps more limited financial resources,
will soon find themselves up against the
Radio Association.

It is hoped that ultimately the Radio
Association, the Wireless Manufacturers and
Traders Association and other kindred
bodies will be represented on the directorate
of the British Broadcasting Company, and
so to protect the interests of the thousands
of license -holders and of the small manu-
facturers and traders.

These notes indicate just a few of the
directions in which the Radio Association is
taking active steps.

" Efficient broadcasting at a reasonable
cost " might sum up 'These activities.

All are eligible for theMbership. Appli-
cations for membership are coming in from
all over the country.. A few nights ago a
message came  by radio -telephony from
somewhere in Devon asking for the address
of the secretary.

Special activities of the Radio Association
will be reported in the official organ-
POPULAR, WIRELESS.

The addresS of the secretary is. S. Land-
man, M.A., 9, Southampton Buildings.
W.C.2.

The sealing -in machine, in which the " pinch " is sealed in a valve. (See special article on page 475.)
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HOW TO MAKE A LONG -WAVE
RECEIVER.

By Y. W. P. EVANS.
PART 3.

THE tinfoil should be cut so as to have a
small tail,, and then built up one tail to
the left and one to the right alternately,

a layer of waxed paper being placed between
each piece of tinfoil, and one layer top and
bottom. When this has been done, grip the
whole with the finger and thumb of the left
hand and bind them together with gummed
paper or adhesive tape, taking great care

re -244' 14r ram- -
4

4.____
.4----- 234---> ria

sot to disturb the position of the foil, each
of which should be directly over the next
below, the same rule applying to the tabs,
or tails. (There should be 2 tabs one way,
and 3 the other.) Drill four holes at tho
corners of the ebonite sheets, and counter-
sink one set sufficiently deep to take the
bevel of the wood screws. These parts
should now be placed on one side until
they are required for mounting on the panel
of the receiver.

Grid Leak and Condenser.
This is another essential part of the

receiver, and great care should be taken
in its construction. The final value of the
leak cannot be determined until the receiver
is ready for working, unless you are fortu-
nate enough to have its resistance tested at
some post -office or electric works. The
resistance should not be less than 2
megohms.

The materials required are: 2 ebonite
strips, 21 by by in. ; five pieces of tinfoil,
21 by f in. 6 pieces of mica sheet or
paraffin -waxed paper, as near -001 in. in
thicknessfas possible, and lt byl in. in size ;
2 BA terminals. The first step is to make
up the condenser element, following the
procedure used in the construction of the
telephone condenser.

First a layer of mica or waxed paper, then
a sheet of tinfoil, the latter to overlap If in.,
another piece of paper, then one more foil

A 2 -Valve Set made by Mr. H. Wilson, 18, Riehmoni
Road, Aylestone Park, Leicester

in the opposite direction (Fig. 1), and so on
until the material is used up, when you
should have three pieces of tinfoil overlap-
ping at one end and two at the other. Keep
these carefully in position, and bind to-
gether with thin gummed paper or fine ad-
hesive tape. Now prepare the ebonite
strips by placing them together and drilling
a hole through each end as shown in Fig. 2.

These holes should be such as to accom-
modate the two terminals. Having done
this, select one strip, and file a V-shaped
groove along its centre line about is in.
deep. This should be done with a fine ward
file, so as to obtain a very smooth surface
in the groove. With a good quality H.B.
pencil draw about six lines along the bottom
of the groove so as to form a continuous
film of graphite along the whole length.

At each end continue the film up the sides
and around each hole, so that when the
terminals are in position they will actually
he in electrical contact with the graphite.

The instrument can now be assembled in
the order named : Bottom strip of ebonite,
condenser element, top strip of ebonite, the
V uppermost. Holding these three sections
together, bend over the tinfoil ends so as to
cover the holes and make contact with the
graphite, and with the point of a penknife, or
other suitable implement, make a hole in
the foil of a size that will ensure it gripping
the terminal screw fairly tightly.

Flatten the foil out so as to present a per-
fect surface, and secure the three sections
together with the terminals (Fig. 3). Small
packing pieces can be inserted between the
strips to make up for the thickness of the
condenser. The instrument is now ready
for mounting on the panel, details of which
will be given in the next article.

Condenser and container shown at the
by Messrs. Pets Scott

Exhibition

THE ANTICIPATOR.

DR. J. A. Harker, F.R.S., who made an
interesting speech at the British
Association meeting the other day,

is an authority on internal combustion
engines, nitrogen from the air, and any num-
ber of other abstruse subjects.

Some time ago he delivered a lecture
during the science week at the Browning
Settlement and told an interesting story of
how Sir Oliver Lodge anticipated Marconi in
the invention of " wireless.

" I remember," said Dr. Harker, " the
British Association meeting in Liverpool in
1896. At the end of the meeting on the last
morning Sir William Preece, who was then
chief electrician to the Post Office, had been
describing in the course of a debate on trans-
mission of wireless signals, the fact that a
young Italian had come a few months pre-
viously to his laboratory at the Post Office,
and had succeeded in showing what. theft
was an extremely novel thing, that wireless
signals could be transmitted over a dis-
tance of about a mile.

" That young man was Marconi. After
the morning's work was done, I was clearing
away my apparatus in the preparation room
attached to the Physical Lecture Theatre,
where the meeting was held, and was having
a word with Sir Oliver Lodge.

Tuner shown at Exhibition by Messrs. Gambrel! & Co.

" As we were talking, Lord Kelvin came
in-came up to Sir Oliver just like a school
boy let out of school. For the programme
was over and he felt, like the rest of us, that
we had done our work.

" He said : ' Let's see, Lodge, weren't
you on with something of this sort, with.
Hertzian waves ? " Yes,' said Sir Oliver,
' and under the circumstances I'm sorry that
I didn't show this experiment myself. I
have been so busy as general secretary of
the association that I haven't had time to
do what I had planned to do during this
meeting.

" I have been telegraphing by wireless
signals between my house and this labora-
tory, and I intended to have the installa-
tion fixed up to demonstrate to the mem-
bers of this section.'

" Kelvin asked with enthusiasm : ' How
far is it to your house ? How far have you
succeeded in getting good signals ? "
about two miles,' said Sir Oliver. I shall
never forget the reply of Lord Kelvin.

" He said : ' That's right, Lodge. If
Mr. Marconi can go a mile, surely you can
go two miles i "
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EINSTEIN, MARS, AND WIRELESS.
NOTE.-THIS ARTICLE IS INTENDED

THE experiments in physics recorded in
Einstein's work Relativity " are
quite extraordinary in character, and

the conclusion arrived at by that thinker-
when modified in the light of the principle
of correlativity-should be of interest to
every student of wireless.

Two measuring rods are placed on a
disc-the one tangentially to the edge of the
disc, the other in the direction of the
radius, The disc is then rotated. If any
change takes place in the rods, it will be
impossible to discover it by ordinary means
because an additional rod, in application,
would come under the same conditions. In-
stead, a mathematical equation is used.
While the rod laid radially is proved (ma-
thelatigagy) to remain stable in length,
*sit angontial rod is proved (mathematic-
ally) to suffer a shortening or contraction.
The non,contraction of the radial rod is
accounted for by the effect of centrifugal
force. The conclusion is that moving
bodies are shortened in the direction of
their motion. As a consequence, " the
propositions of Euclidean geometry cannot
hold exactly " in physics, and " the idea of
a straight line also loses its meaning."

Now, the special theory of relativity
enunciated by Einstein leads, according to
a correlative standard, to one-sided con-
clusions because its interpretations of
scientific events are solely from a motional
standpoint. Thus, while the tangential
rod is rightfully supposed to undergo a
change of some sort, a shortening or con-
traction remains in doubt when we con-
sider the possible behaviour of both rods in
their cross -sections. The radial rod, cross -
sectionally, is in the same direction of mo-
tion as the tangential rod taken as a whole.

Another Aspect.
On Einstein's basis, therefore, it should

suffer a 'shortening in its breadth. The
tangential rod, cross -sectionally, is in the
same direction as the radial rod. These
cross -sections, then, should remain stable as
to length. In that case, how is it possible
for the tangential rod to suffer a shortening
as a whole ? Not by compression lengthwise,
because then the cross -sections, although
radially laid, could not remain stable. Not
by an absolute loss of material in its length,
because such a thing would have been dis-
coverable with the rod at rest after the
experiment. Yet Prof. J. A. Thomson says
that if a foot -rule be projected at the speed
of 161,000 miles per second it would
" shrink into nothingness." It is thus
doubtful if the relativists can furnish a
precise definition of the shortening.

But look at the problem in this way. The
tangential rod is moving faster in every
succeeding cross-section from the middle
towards both ends. There is a tendency
to uniform motion diminishing in every
cross-section from the ends of the rod
towards the middle. The tangential rod,
therefore, in obedience to both forces-
centrifugal and centripetal-is likely to
suffer a distortion in the nature of a cur-
vature.

And when we take into account the ten-
dency to distortion in the cylinders of a

By JOHN HILL,
FOR THE MORE ADVANCED EXPERIMENTER AND STUDENT.

rotary engine, and when we know also that
those cylinders are similarly placed as the
tangential rod, we can conclude we are safe
in saying that that rod undergoes distor-
tion also. Why, then, could Einstein as-
sert that the rod is shortened ? Because the
curvature, so minute as not to be evident,
was, moreover, not discoverable by means
of his equation.

The mathematical process, in reality, re-
sulted in the discovery that the ends of the
rod had approached each other. Hence the
apparent proof of shortening. Plainly, the
straight line does lose its meaning in physics ;
but, because of this very happening, the
validity of mathematics as a proof of
shortening can be questioned, since the
science of mathematics was built up on the
same considerations that established the
validity of the Euclidean straight line.

Contrary to Nature.
Let us now examine the statement that

a foot -rule would diminish into nothingness
if projected at the rate of 161,000 miles per
second. I trust I shall be readily under-
stood when I say we can conceive the
spacial side of things in terms of a có -
existence of positions that offer resistance,
and that we can conceive the motional

View of a radio cabinet set, 6 valves and loud
speoker. Sent in by H. H. WOOLLEY, 90, Rus-

sel Road, Sefton Park, Liverpool,

aspect of things in terms of a co -existence of
successions that offer no resistance. We do
so conceive of existence through the pro-
cess of mental analysis by which we split
up unity into two aspects.

But if we take either of the two to be
wholly true or wholly efficient in itself, we
shall obtain a one-sided or narrow inter-
pretation of what is happening in our
world. Knowledge is just as one-sided or
inconclusive when we think similarly of
either centrifugal or centripetal force, in-
stead of viewing them as analytic terms of
what must be, after all, one process.

For, if we eliminate centrifugal force, we
have movement without reference to ex-
tension or position ; if we eliminate centri-
petal force, we have extension taking place
without movement. Both are impossible.

What I want you particularly to note is
that movement without reference to exten-
sion or position would be quite possible if a
body can diminish into nothingness by
reason of its motion or movement. Do
you not see that if the foot -rule vanished-
not into its original element or elements-
but into nothingness, it would leave us
with motion unaccounted for ?

On the foregoing we can safely hold to
another conclusion-a novel one, I believe.
Motion is always associated with a curve,
whether we see the curve or not ; and
nothing exists without motion. Every
problem, then, is a space -motion one. Most
certainly, therefore, a body would diminish
into nothingness if projected along a mathe-
matical straight line, whatever its velocity.
It would be an event contrary to nature.
Yet that is what is implied in Einstein's
statement of the shortening of the tangential
rod.

A Message Carrier. -

What has all this to' do with Mars and
wireless ? This. In the typescriptr of my
first work on " Correlativity, written sonic
years ago, I state that at a definite point
between the sun and the earth such con-
ditions obtain that space, motion, and force
as we ordinarily apprehend them would
be inappreciable to us if we were placed at
that point. Also, that the point is nearer
to the solid earth than to the sun. That is,
it would be approximately where Prof.
Fleming places the " screen of dust " he
believes to be projected from the sun.

Now, the surface of the  world, corre-
latively speaking, is not what we ordinarily
call its surface, because the solid earth is
not the limit of our sphere. We must as-
sume that our atmosphere fines away until
it reaches. the point of inappreciahility.
There is our actual boundary, and for an
electro-magnetic - current to he able to
penetrate past that point it would have
to cease folrowing the Curve of the earth.
Its path, in that case, would flatten so much
towards a mathematical straight line that
extreme dissipation would take place.

As a message -carrier the current would
become useless ; it would cease to be worthy
the name of " current." Thus we can
follow an electro-magnetic current, as a
current and therefore as a message -carrier,
only within the world -limits.

(Continued on next page.)
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TWO USEFUL IDEAS FOR THE AMATEUR.

THE two following ideas will doubtless
be very useful to the experimenter,
since they are inexpensive, and can be

made from stock mateiials.
The rotary switch arm with the knob

situated centrally can be seen on practically
any wireless set, sometimes in large and
sometimes in small numbers. Yet, on
questioning the owner, it will be found in
nine cases out of ten that these articles
have been purchased simply because it was
thought that they were too difficult to make.
But really they are simplicity and cheapness
itself.

Procure an ordinary 11 -in. -diameter
ebonite knob, and, starting from the
under side, chill a 1 -in. hole, either with an
ordinary carpenter's centre -bit or a twist
drill. The appearance is improved - if the
drilling is stopped just before coming through
to the other side, but if this does occur it
will not matter much. The under side of
the knob will be found to be I in. diameter,
just leaving room for two holes at opposite

By H. W. KENDALL.
ends of a diameter to be drilled and tapped
for 6 B.A. screws.

Next, cut off a piece of x in. by 11,5in. strip
brass 14- in. long, and drill it as shown in
the diagram (Fig. 1).. , The two smallest
holes are for riveting on with short pieces
of brass wire, a piece of phosphor bronze or
springy brass of the dimensions shown ;
this should be bent so as to be slightly
concave on the under side, so that it will
negotiate smoothly any irregularities in the
height of the studs. A piece of brass rod
11 in. long threaded 2 B.A. should be cut.
This will be found long enough to go through
any panels up to I in. thick. This threaded
.rod can be obtained from most metal mer-
chants for a few pence per foot.

A spring washer is essential to the
smooth working of this or any other switch.
When buying spring washers., ask for the two -
coil type, as there is more " give " in them.

The rest is practically self-explanatory
from the drawings. Some hexagon 2 B.A.
nuts are slightly larger than others, and in

EINSTEIN, MARS, AND
WIRELESS.

(Continued front previous page.)

In other words, wireless to Mars is im-
possible.

It is quite likely there is such a screen of
dust held in suspension at our actual world -
limits, as Prof. Fleming suggests. It would
be tenuous in the extreme and -probably
highly electro-magnetic. But, of itself, it
would not prevent the exit from our world
of a message -carrying current.

The point of inappreciability is the crux
of the whole matter. From that point there
begins that part of the sun -earth process
whereby are set up the light, heat, and
energy we are supposed, in orthodox think-
ing, to receive direct from the sun .by
means of the ether. Thus, on correlative
considerations, the earth is of equal im-
portance with the sun in the generating
of our familiar phenomena. In other words,
the point of inappreciability presents an
impassable barrier to human operations.

With all the power possible-now and to
be --at onr command, we can never control

the centrifugal -centripetal process suffi-
ciently to be able to project an electro-
magnetic message -carrier outside the earth.
To think we. can do so is to imply motion
along a mathematical straight line. My
argument, of course, applies to Mars also.
The natural processes on that planet differ
from ours in degree only.

Thus I agree with Mr. Risdon's opinion of
interplanetary communication, expressed
in No. 14 of POPULAR WIRELESS.

Finally, we must not take following
the curve of the earth " literally. Our
familiar earth phenomena are shaped
within the sphere, where we are ourselves.
In "a centrifugal -centripetal process we can-
not expect a relatively free -moving body to
follow a perfectly circular course, either
within the solid globe or about any part
within its real limits. Even a body at
rest " on the solid surface does not do so,
since we must take into account the earth's
path round the sun. Here again we do not
find a perfectly circular path, our earth
being only a relatively free -moving body.

Since, then, the mathematical circle, as.
well as the mathematical straight line,
loses meaning in physics, we may well ask
how far the science of mathematics is valid
in solving mublems of motion. .

that case it may -be found necessary to file
off the corners of the two which go inside
the :-in. hole in the knob. Instead of using
two nuts inside the knob, an alternative is
to fasten one only on the rod with solder.

Small fixed condensers are indispensable
on any set, for grid condensers, coupling
condensers, by-pass condensers, etc. The
following is a simple method of constructing
robust condensers from stock materials.

7ffid,"tor
sur

2

All that is required are some large size
solder connecting tags, mica washers, brass
washers, and a length of 4 B.A. threaded
brass rod and nuts to fit. When it is in-
tended to mount these condensers straight
on to a panel, use a 4 B.A. cheese -headed
screw ? in. long. Before assembling, slip a
short length of cycle valve rubber tubing
over the middle portion of the rod or screw ;
this will fit more snugly and with much Ices
trouble than small ebonite tubing. The
tags should have the circular parts in. in
diameter with s in. hole ; the mica washers
can be 1 -in. in diameter with .4 -in. hole.

For each piece of mica dielectric, the
capacity can be reckoned as .00005 mfd.,
assuming the mica to be of average quality
and  0025 in. thick. The best way of
making connection to the tags is to tin
them all first on both sides, taking care not to
put on so much solder that the small hole
gets filled up. The flux used should be resin
dissolved in methylated spirit ; this is not
the difficult flux to work with that some
people imagine, provided that everything is
well cleaned and kept free from grease.

.Then put all the tags belonging to one
side of the condenser into line and pass a
loft length of braided copper wire, or,
failing this, 18 gauge solid wire (tinned),
through all the holes, and then dip bodily
up to the level of the wire in some melted_
solder contained in a small tin lid (e.g., the
lid of the tin containing French chalk
usually supplied with, bicycle tyre repair
outfits) ; treat the tags belonging to the
other side of the condenser similarly. This
method will ensure a first-class connection
to all the tags. Alternatively, the tags may
be connected by passing a 6 B.A. brass
screw through the small holes and securing
it with a nut. It will usually be found that
the valves of condensers required for efficient
working in various positions in a circuit are
not very critical. A condenser will generally
function reasonably well even if it is as much
as ten times too large or too small, as it
should be. But generally speaking, grid
condensers and coupling condensers should
be on the small side, and by-pass or blocking
condensers somewhat larger. For the
former, use six pieces of mica dielectric (and
consequently 7 tags), and for the latter, 20
pieces of mica (21 tags).
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Build your own set
Mullard Accessories

The wireless components with a world - wide
reputation of many years' standing.
They will ensure your getting a set which
look., well, work3 well, and " speaks " well.

For receiving vocal and instrumental
items you must have the

MULLARD "ORA" Valves
to get the best results.

Oscillates-Rectifies-Amplifies
Specially recommended where good
amplification is required.

15/- each
IMPORTANT NOTICE
The great demand for Mullard " ORA "
Valves and other accessories has compelled
us to open much larger works. A greatly
increased output is now available.

The MULLARD "R" Valve is now
reduced in price from 22/6 to 17/6.

Mallard RadioValve Co.Lid.
45, Nightingale Lane, Balham, S.W.12,
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THE ZODEL
COIL WINDER

sizigry m
wins

FOR DUO -LATERAL FORM COILS.
WHY PAY HIGH PRICES FOR COILS WHEN YOU
CAN PRODUCE THE BEST DUO -LATERAL FORMA-
TION TYPE FOR THE MERE COST OF THE WIRE ?

The Zodel Machine is designed on scientific
lines. Built by engineers. So simple that a
child can use it. Winds Duo -Lateral Coils in
a couple of minutes on any former, from
to 1" wide. The Coils produced have been
proved to have the lowest distributed capacity.

CASH g2 0  0PRICE
POST
PAID.

Obtainable from all Wireless Stores or direct from :

WALLACE HEATON LTD.,
RADIO EXPERTS,

84, High Street, Sheffield,

THE LARGEST SHIP IN THE WORLD
-the White Star Liner " Majestic "-uses Exide
batteries for her wireless installation.

No finer testimony to the general reliability of
Exides, and their particular suitability for wireless
work, could be given.

\\'&
6 ELECTRICAL STORAGE
4, COMPANY LIMITED.

CLIFTON JUNCTION. 219/229. SHAFTESBURY AVE.,
Nr. MANCHESTER. LONDON, W.C.2.

PRICES AND PARTICULARS ON APPLICATION.

ALLOCRYsr
This is an excellent crystal
receiving set, which gives very
good results on all wave lengths
from 300 to 1,500 metres, and
is suitable for receiving broad-
casting from ships and long
distance stations.
The adjustments are simple
and easily made, and the silicon
crystal detector well maintains
its sensitive state.
N o batteries a r e required.

The set is sent out complete and includes 100 ft.
coil of 7/22 stranded copper aerial wire, 2 shell
insulators and one pair 4,000 ohms double
headphones.
Every set is tested and guaranteed to receiving
broadcasting up to 15 to 20 miles, and Morse
signals from much greater distance.
The " FELLocRYsT," is British Made throughout.

PRICE COMPLETE £3 : 7 : 6
(Postage 1,6 extra.)

Extra 4,000 ohms double headphones 30,1 -

(Postage 1,.)

FELLOWS MAGNETO Co., Ltd.
LONDON, N.W. 10.

Telephone :
WILLESDEN 1560-1. "QUIXMATG,l'gr'PTINE, LONDON

jereey 9.71leow f
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THE CONSTRUCTION OF THE VALVE.
By P. J. RISDON, F.R,S.A.

NOTE : This article is the outcome of a visit to the M. 0. Valve Works which Mr. Risdon undertook on behalf of Popu:ar Wireless "
in order that readers might know exactly how the new Aladdin's lamp is made.-EDITOR.

WHERE the construction of a valve
really begins it would be difficult to
say. One might suggest at the works

where the glass is made from which the tube
is blown, or where the nickel is produced
from which the anode or plate, and other -
parts are made. We might say in America,
where the copper for the external leads is
chiefly produced, or where it is electro-
lytically purified; or in Australia, whence is
derived the heavy, white ore known- as
scheelite, rich in tungsten, from which the
delicate filament is evolved.

But without going so far afield we may
begin at the works where these materials in
the rough state are gathered together from
the ends of the earth, there to be converted
into those //delicate and exquisite instru-
inents by Means' of which messages are flung
on ether waves to the countries of their
origin, and by which other messages, borne
on dying waves from all over the world, are
magnified a thousand times and rendered
intelligible.

At the works of the n 0. Valve Company,
at Hammersmith, probably the greatest in
the world for wireless valve manufacture,
this , wonderful transformation of crude
materials into the finished valve is effected,
and it is the object of the present article
to describe the various processes involved.

There, in the stores, are stacks of thou-
sands of plain, straight glass tubes of various
sizes

'
scores of crates and bins containing

glaSsbrilbs as they arrived with unfinished,'
open ends ; coils of copper wire of all gauges;
tons of molybdenite ore and scheelite ore ;
large quantities of platinum wire, and roll
upon roll of nickel sheet.

Let us take, the scheelite first, and see how
the tungsten filaments arc produced.
About 70 per cent. of the ore is tungsten
oxide, the remainder consisting largely of
calcium oxide. First the ore is ground to
a fine powder and heated in a solution of
hydrochloric acid. From this solution is
precipitated a yellow sludge-impure tung-
ten oxide-which. is treated with a cold

solution of ammonia that absorbs the oxide.

The Tungsten Process.
The solution is then stored in tanks until

required, when it is poured into a boiling
solution of hydrochloric acid, kept in con-
stant agitation. The powder resulting
from this operation is washed in boiling
distilled water, and partially dried to the
consistency of yellow butter-which it
resembles in appearance. At this stage
certain tests are made, and certain materials
are added that improve . the physical pro-
perties of the finished product. Next
it is calcined, and ground to a fine powder
again of a pale canary -yellow colour. This
in turn is heated whilst subjected to a
current of hydrogen gas which extracts
oxygen by chemical combination. From
this last process it emerges as practically
pure tungsten of a grey colour.

The tungsten powder is then measured
out in papers, placed in steel moulds, put
under an hydraulic press, and compressed

into brittle sticks (somewhat resembling
graphite in appearance), about 8 inches long
and inch square in section. These sticks
are first heated whilst subjected to a current
of hydrogen gas ; this hardens them some-
what, although they still consist of more -or
less incoherent particles of compressed
powder.

The sticks are next placed between
electrodes within a protecting cylinder, and
through each is passed an electric current of
no less than 1,500 amperes, which heats
them almost to melting point and converts
them into homogeneous bars of the solid
metal tungsten.

" Drawing " the Wire.
The next process, known as swaging.

consists of passing the tungsten bars through
a series of ingenious hammering machines
which impose extremely rapid local blows
from end to end, thereby lengthening them
so that the original bar 8 inches long emerges
from the last hammering machine as a
rough wire 10 yards long and about 1 -32nd
of an inch in diameter.

Then commences.a long series of " draw-
ing " operations in which the wire is passed
through dozens of wire:drawing machines,
one after another, each of which reduces the
diameter and increases the length of the
wire. As it enters each machine, the wire
is heated, and is then drawn through a tiny
hole in a diamond, and wound on a spool.
from which it passes through the next
Machine, the hole in the diamond of each
successive machine being smaller than that
in the diamond of the preceding one, until
the required gauge of fineness of wire is
reached, when the drawing stops.

In this way it may be drawn down from
1 -32nd inch to 1-2,000th of an inch in dia.

meter,to serve as the finest filament required,'
the length being increased from 10 to 25,000
yards during the process.

In this article we shall describe mm e
particularly the construction Of the R type
of receiving valve, such as is commonly used
by amateurs.

The nickel anodes or plates are first cut
out of sheets into rectangular strips, each
with a small projecting lug (Fig. I), the
object of which will presently be seen. These
strips are placed on a little mandrel and
rolled into the form of cylinders (Fig. 2), the
edges of which are electrically welded, thus
forming the anode or plate which is now
ready for fixing.

Owing to expansion and contraction of the
glass bulb, due to heating and cooling of a
valve, where the leads pass through tlic
glass seal, it is necessary to employ wires of
a metal that has exactly the same co-
efficient of expansion and contraction az;
glass. Up to the present, the expensive
metal platinum has been found to be the
only suitable one for use in glass seals.

The outside leads are of copper, whilst
the internal wire frames or holders for
carrying the filament, the grid, and the
plate are of nickel.

Placing the Electrodes.
Seated side by side are girls, each with a

blow -pipe in front of her. Holding a
bundle of short-, fine copper wires in. one
hand, the first girl picks up a tiny thread
of platinum wire with a pair of fine pliers,
and holds one end of it against one end of
the copper wire in the flame. In an instant -
the ends are fused together.- Other operators
then fuse the other ends of the platimim
wires to the various nickel wires and strips

(Continued ma nest

The various parts of the valve before assembling.



476 Popular Wireless 117,evkly, e_ktober 28th, 1922.

THE CONSTRUCTION OF
THE VALVE.

(Continued from previous page.)

that form the wire frames or holders already
referred to (Fig. 3).

The next operation to consider is the
formation of a " foot tube." A short
length of glass tube is placed on a head-
stock, rotated, and heated by a flame from
a blow -pipe, an operator opening out one
end of it to a bell -mouth shape (Fig. 4),
the other end being subsequently shaped as a
flat oval opening (Fig. 5). The " foot tube"
is then placed in a machine and the four
leads are placed within it. Passing on auto-
matically, it is heated in a series of flames
so that the glass is fused round the platinum
wire and the ends of the other wires, form-
ing an airtight seal. Finally, a pair of jaws
compresses the end of the fused glass and
nips it off, leaving the " pinch," as it is
called, shown in Fig. 6.

The pinch is passed on to another operator,
who, with a pair of small pliers, twists and
bends the nickel wires, and forms the ends
for carrying the grid, plate, and filament
(Fig. 7). The " plate " is now fixed securely
to its holder (Fig. 8).

The grid consists of a spiral coil of fine
molybdenum wire. A length of the wire is
first close wound round a gauge rod from
end to end and heated. It is then drawn
off and -pulled apart in sections (Fig. 9), each
section constituting a grid of definite length,
and with a definite number of turns in the
coil, which is laced to a straight wire so that
the turns of the coil are accurately spaced
(Fig. 10). The grid is then inserted inside
the " plate," and the ends of the straight
wire are clipped to the nickel grid supports
(Fig. I I).

Finally, the tungsten filament is passed
through the grid and clipped at each end to
its holder. Our pinch, with the plate. grid,
and filament, is now ready for inserting in
and sealing to the bulb. Care, of course, is
taken that the filament is central in the grid,
and the grid central in the plate.

Exhausting the Air.
Fig. 12 is a photograph of the bulb in its

first stage, but without the piece of straight
tube shown. A hole is " blown " in the
end of the bulb, and the piece of straight
tube is melted on, the object of which will
presently be explained. (Unfortunately,
the piece of tube was broken off when taking
the photograph.)

The bulb is now placed in a machine, and,
the rough, open end having been cut off by
beat, the pinch is placed in position, with
the grid, etc., inside the bulb, and fused
on to it, forming an airtight seal (Fig. 13).
The construction of the valve is now almost

 complete.
The next process is that of exhausting air

from 'the bulb. Several bulbs are placed in
a cabinet or cage, with the glass tubes
downwards. These tubes arc temporarily
sealed on to others connected to the exhaust-
ing apparatus and pumps. The operation,
although a fairly simple one in principle,
involves the use of apparatus too com-
plicated to attempt a description of in the
. present article. Suffice it, therefore, to say
that, during the process, which involves the
use of mercury and liquid air, the valves
have to be kept under constant observation
for periods varying from 2 or 3 hours for

small receiving valves, up to 2 days in the
case of very .large transmitting valves
measuring 24 inches long by 8 inches
diameter.

An electric current at a potential of 1,500
volts is passed all the time from the plate to
the filament, and the plate is thereby
maintained in an almost red-hot condition.
The result of this exhaustion is probably a
more nearly perfect vacuum than is obtained
in any other commercial process, for the
remaining gas pressuPe is only equivalent to
from 1-10,000th to 1-1,000,000th of a
millimetre of mercury !

A brass ring or " shell " (Fig. 14) is then
placed round the neck of the valve and
cemented on, and the base-an insulating
disc (Fig. 15) or four-way plug-is wired
up to the copper leads, pressed into the shell,
and clipped in position (Fig. 16).

Ready for Use.
The valve is then subjected to an electron

emission test and a filament current test,
from the readings of which its amplification
value can be calculated. It is also subjected
to an " ageing " process for two hours,
whilst high and low tension current are
passed through it, and during which it is
believed that practically all the minute
quantity of residual gas is absorbed. There
are also vacuum, insulation, and final general
tests.

It is finally taken to the cleaning and
marking department, where it is cleaned up
and marked with the maker's name, etc.,
by means of rubber stamps and hydro-
fluoric acid (an acid that attacks glass), and
the valve is now ready for our wireless
receiver.

Other valves are constructed on practically
similar lines. In the case of big trans-
niitting valves: however, to ensure proper
insulation, the leads are not all taken in
through a cap, ' but through different parts
of the bulb.

In conclusion, the writer desires to
record appreciation of the courtesy of the
M. 0. Valve Company on the occasion of
his visit, when every facility was afforded
him for the purpose of preparing this
article. The works of M. 0. Valve Company
(which exists as the result of an agreement
_between the Osram Lamp Company, the
General Electric Company, and the Marconi
Company) are very fully equipped, and
comprise, among other things, complete
plant for -the production of hydrogen gas
and liquid air.

CATALOGUES.
We have received from the General Ek

tric Co., Ltd., of Magnet House, Kings way,
London, W.C.2, copies of booklet No. BC.
2815 listing " Gecophone " Receiving Sets
and Aerial Equipment for Wireless Broad-
casting, and also Leaflet BE. 2813, giving
further particulars of " Gecophone " Double
Headgear Telephone Receivers.

The General Electric Co., Ltd., has fully
realised the wisdom of making haste slowly
in the production of its wireless equipment
as it is very evident from perusal of the
literature supplied and by detailed examina-
tion of the various sets:

Simplicity is the keynote of all the
" Gecophone " sets and equipment,' which
is noticeably devoid of technical complica-
tions, and can be easily worked.

Three standard complete receiving sets
are at present listed, two of these being
crystal sets, and the third a valve set.

We understand that it is the intention of
the G.E.C. to widely advertise these sets to
the public in order to create and maintain
demand, but that they will rigidly abide by
the established policy of distributing.
through trade only.

The valve nearing completion ; The last phases in its construction.
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A NOVEL CRYSTAL DETECTOR.
By CHARLES

NOW that the, crystal receiver is be-
coming popular once again, the
'following description .of an efficient

detector may not come amiss. It is very
easily made, and when mounted on a panel
has a very neat and pleasing appearance.
The diagram will explain the method of
construction, and the necessary parts are
easily obtained, as will be seen in the
specification given below.

Construction.
The -standard or pillar marked A in the

diagram is a double 4 BA terminal with
back nuts and washer, and is about 2i inches
long. These terminals can be obtained
from advertisers in the journal at 3d.
each.

The part B is made from brass tube of
any diameter from a in. up to in., and -is
'k in. long. This goes on the lower part of
terminal'' as shown in diagram.

rliipeer between the top nuts of the
tern:final IS -the part marked C, which is
Made iteneritrip brass about Tir, of an inch
in thicktias'and 1 in. in width. The length
required is 11 in., and a hole should be drilled
in one end so as to fit on terminal, the

.- other end being drilled and tapped with a
4 BA tap to provide a thread for adjusting -
screw E. If tapping is beyond the reader's
ability, a larger hole should be made, and
one of the hexagon back nuts of terminal A
should be soldered directly over this hole.

The part D is made from a piece of springy
brass strip 2 in. long and in. wide. A hole
should be drilled in either end, one to fit on
terminal A, and the other to take the
small bolt of crystal cup F.

The adjusting screw E is made from a
piece of 4 BA screwed brasS rod, 1 in. in
length. If desired this can be obtained

FORSTER,
from a 4 BA terminal. A round piece of
ebonite should be clamped between two
hexagon nuts at one end of this rod, and
the other end should be filed to a point as
shown.

MBUITITITTfl
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The parts F and K are two crystal cups.
These can be bought of any wireless dealer,
or can easily be made from old brass car-
tridge cases.

The letters G and H represent the cry-
stals, the top one being zincite and the
other one bornite. Other crystals can be
'used, but the zincite-bornite is recom-
mended owing to their stability and sen-
sitivity.

Two terminals are required for connect-
ing purposes (only one shown (I)), and
a wire should be brought from crystal cup
K to one terminal, and another wire is
brought from terminal A .to the other con-
necting terminal. The baseboard J can be
made of ebonite or hard wood if desired,
or the detector may be mounted direct on
the receiver panel.

A SIMPLE POLARITY INDICATOR.
By W. MILLAR.

TO all wireless amateurs a pole - finder
is an invaluable aid. It may save
pounds to those who try charging

their own accumulators. for how many
utterly ruin their batteries by charging
them reversed ? You need never have any
doubt about the polarity of your H.T. or
L.T. batteries if you carry out the in-
structions below at a cost of only a few
pence.

RUBBER STOPPER GLASS 1 UK

]firstly, procure from 'any chemist's two
pennyworth of sodium sulphate and three -
pennyworth of phenolphthalein. Into an
old tumbler or cup, half -full of warm
water, put as much of the former as will
rover a five -shilling piece and as much
phenolphthalein as will cover a threepenny -
bit, and stir until dissolved.

, To try this mixture, place your charging
leads into it (ahOnt LI in. apart), and you
will notice that the negative lead turns
the surrounding liquid a reddish colour.

Shaking the liquid will make the colour
disappear at once.

Then try two leads from your filament
accumulator, and add a little of each
chemical until the mixture- is sensitive
enough to make the negative wire colour
the surrounding liquid as before.

Having done this, you can now make the
container described.

The glass tube and rubber stoppers can
be obtained at nearly any chemist's, and
the length should be kept as near as pos-
sible to about 3 in. Screws should be fixed
tightly through the stoppers as shown, pro-
truding about I in. on the inside, and a nut
at each end of stopper with an extra ter-
minal nut on outside ends.

When this has been done, all that is
required is to fill up the tube with the liquid
you have made, leaving a small air space
so that the liquid can be shaken to disperse
the colour.

Pole -finding paper can be made by im-
mersing some absorbent paper in the
liquid. To use, wet the paper with finger,
and place wires about # in. apart -on the
wet -portion, when the negative wire will
make a red mark.

WIRELESS AND
TELEPATHY.

ARE we all walking wireless stations ?
That is the question that is puzzling
many of the scientists of to -day.

A theory has been put forward that there
is a complete transmitting and receiving set
in every human being. This hypothesis has
been advanced to try and explain the well-
known phenomenon of " telepathy."

A Big. Step Forward.
A man walking along the street suddenly

thinks of a friend of his, whom, perhaps,
he has not seen for years, and he looks up
to see him coming round the next corner.
" Telepathy," we say, and there it ends.

Theories have recently been advanced
that nervous energy is electrical energy,
and being such, why should it not act as
other electrical impulses and set up wireless
waves ? Still further, it is quite within the
range of physical' possibility that certain
chemical reactions in the brain, `of which
we know nothing at present, should make
it possible to detect these wireless waves,
and render them intelligible.

With very strong amplification it should
be practicable to detect the wireless waves
set up by the nerve " transmitters," using
an ordinau wireless receiving set. This
would then be a very great step towards
determining what really occurs in tele-
pathic phenomena.

There is, however, one very serious and
apparently unsurmountable obstacle to the
success of this theory.- All waves of wireless
obey a law known as the " law of inverse
squares "-that is, they diminish in in-
tensity or power proportionally to the
square of the distance from the trans-
mitter. Therefore, telepathic communica-
tion should become weaker as the distance
increases between the two " stations."

In experiments, however, this does not
hold true, very good " results " being re-
corded at long distances-hundreds of miles
in some cases being recorded-and at short
distances-a few feet-there has been abso-
lute failure.

Time Will Show.
Belief in telepathy is by no means general

among scientists, and it yet remains to be
decided which side will win the day.

Sir Oliver Lodge among others is a firm
believer in some " sympathetic communi-
cation of intelligence," which in ways of,
which we may be ignorant, carries messages
from one being to another. Thus, he says :
" The danger or death of a relative may be
signalled, without wire or telegraph, to the
heart of a human being fitted to be the
recipient of such a message."

Other scientists doubt that telepathy
really exists at all, while some agree that it
has been proved conclusively.

Meanwhile, with the gradual growth of
the acceptance of telepathy as a fact, albeit
unexplained, we may expect the problem to
be further investigated by scientists. Time
will show whether the wireless hypothesis
is tenable, and if the human brain does
contain such a wonderful and delicate
" receiver."
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FROM OUR NNW YORK CORRESPONDENT.

RAJA()
to aid the sick and suffering !

Here is another, and a truly great use
for the art. A few weeks ago we

were told of a doctor who performed a
difficult operation on a young girl with a
weak heart with an almost total abSence of
shock: due to the fact that only a local
anaesthetic was Used, the patient's attention
being attracted, and her "nerves soothed, by
listening to radio -Music through a pair of
head -phones.

But radio can do; and is doing, very
much more than that in several American
hospitals. The therapeutic value of music
has of course long been recognised ; but the
means of relaxation and diversion furnished
by a radio set go far beyond the powers of
music by itself. The value of cheerfulness
and diversion, particularly in nervous com-
plaints and long, tedious illnesses, is a
matter of commonplace knowledge, but not
until the advent of wireless telephony has it
been possible to bring such things to the
bedside of any sufferer at will.

Sick people can now have not only music,
but lectures, speeches, and all the news of
the busy world, brought to their bedsides.
Radio is much better for the patient than
any visitor, because, as every nurse knows,
nine visitors out of ten do patients definite
harm by remaining too long, the patient
being unwilling although he feels his strength
being taxed, to risk offending his kindly
visitor by asking him to depart. The radio
visitor has no feelings, and can be cut off
at any moment. Moreover, should he be
offering entertainment of the wrong kind,
he can be stopped, and a change made to
another.

That these remarks have a solid backing
of fact is amply evidenced by the reports
of hospital authorities who have brought
radio into their institutions. Dr. W. F.
Jacobs, medical superintendent of the
Cumberland Hospital, Brooklyn, a great
New York hospital; expresses the emphatic
opinion that " Radio deserves to be ranked
with the best mental therapeutic agencies.
In fact, for hundreds of eases, the radio
telephone can be prescribed as the one best
treatment."

" Think what it means," Dr. Jacobs
points out, " for some poor devil with a
broken back oe leg, laid up day after day,'
and often receiving no visitors, with nothing
to do but look at the wall and brood over
his misfortunes. I have put headsets
over such men, and have seen them trans-
formed in a few minutes from creatures that
just existed, to the intelligent, interested
men that they once were, and who will soon
be well again.and much quicker, because of
the interest, the life, and the health that
`radiates from radio."

And in this connection it is worth noting
that for hospitals, where patients in widely
differing stages of illness or .convalescence
are together in one ward, lectures or music
by ordinary means, while good for some of
the patients, must be forgone because
ethers are too ill. But the sounds from a
radio. headset" are heard only by those who
can derive benefit from them, and disturb
no one else.

Radio Royalties.
A few weeks ago I wrote of the fear of

music composers and publishers concerning
the probable loss of revenue through the
broadcasting of their copyrights by radio.
The American Society of Composers, Authors
and Publishers has now taken action to
compel all broadcasting agencies to announce
before the wireless performance of any work
of which the copyright is owned by a member
of the society, the fact that " This copyright
composition is broadcasted by permission
of the American Society of Composers,
Authors, and Publishers.' And the per-
mission has first to be applied for in writing.
It is hoped that an arrangement satisfactory
to all parties will eventually be arrived at
on the larger question of collecting royalties,
but in the meantime the society has taken
this step to protect its members' rights.
It emphasises the view that an artist
singing a song to a radio audience is making
a public performance in just the same sense
as if he were singing in a concert or music -
hall, that is, for profit. If the singer is not
paid, then the society argues the perform-
ance is still for the benefit of the radio firm,
which gives the concerts in order to induce
people to buy its receiving sets.

Variable Grid Leak.
One of the most recent patents granted

for a piece of radio apparatus is that for a
variable grid resistance, invented by Mr.
Aubrey Goodwin, of Melrose, Massachu-
setts. It is, in other words, a variable
grid leak. The grid leak, of course, is used
to allow the escape of the excess negative
charge which accumulates on the grid,
hampering the flow of the electron stream.

The amount of this negative accumulation
varies with the operating characteristics of
different tubes, none of' which exactly
resemble each other. It varies with the in-

candescence of the filament, the strength of
the positive charge on the plate, the gas
content of the tubes, their degrees of evacu-
ation, and so on. Mr. Goodwin's invention,
then, allows the introduction of the correct
grid resistance at will, and renders possible
the use of all tubes at their proper operating
pitch.

Broadcasting Speeches.
The New York Municipality has struck a

brilliant idea in arranging for the instal-
lation on the Municipal Building of a
powerful broadcasting set. Not only will
police reports and other public announce-
ments be sent out from it, but it Will be
connected by priVate wires to the City Hall,
corresponding to the Guildhall in London,
so that all civic functions, including_the
receptions of distinguished visitors, can, be
broadcast. Why not a similar arran4ement
by the City Fathers of Londonoio_that the
many epoch-making speeches **livered at
Guildhall banquets, for instance,' can be
broadcast all over the country ? -

The New York City Council, by the way,
is installing receivingsets with -loud speakers
in the public parks of New York, so that
band concerts may be broadcast on Saturday
and Sunday afternoons and evenings.

Tapping the Operas.

The ultimate hope of those of us who
are music enthusiasts is, of course, that the
Metropolitan Opera its perform-
ances to be broadcasted.- So far permission
has been withheld, but now that the Phil-
harmonic Orchestra is leaving its summer
open-air concerts broadcasted, perhaps the
Metropolitan will recognise the signs of the
times, and fall into line. It is being urged
to do so by Dr. Lee Forest, the famous
inventor, and by many others.

Experimental set erected by Mr. J. S. Roberts, " Gorphioyora," Cobbam, Kent.

cq
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CONTROLLING MODELS BY WIRELESS.
By MAJOR RAYMOND PHILLIPS, I.O.M., Late Member of the

PART 6 (NEW SERIES).
IN my previous article I furnished dia-

grams and constructional details of
certain component arts of a selector

for use with receiving apparatus suitable
for the -wireless control of a model electric
train. I also stated that T should furnish
further details in this and subsequent
articles.

It will be understood that a selector can
be made in various forms; according to the
number of mechanisms it is desired to
control.

The selector in question is designed in
such a manner that an amateur mechanic
should not experience any difficulty in con-
structing same. On referring to the dia-
grams marked Figs. 1 and 2 in my
article (Page 455, No. 21 of POPULAR
WIRELESS), it will be. observed that so far
I have furnished constructional details of
the clectro-magnet B, and brass support
for same. The latter can be made of
strip brass, No. 10 or 12 gauge, which can
be bent to the specified shape', and after-
wards cut off to the length required and
cleaned up as desired.

Baseboard.
The cores of the electro-magnet B can

then be secured (by means of two brass
cheese -head screws) to the soft iron yoke,
and support, as shown. The baseboard A
should be made of white pine, 10 in. long
by 5 in. wide by ics in. thick, and should
either be French polished or shellac var-
nished.

The metal plate forming the base W
should be either brass or aluminium, 6 in.
long by 4 in. diaineter by1 in. thick.

The terminals, T and T1, are standard
pattern. Eight will be required for the
selector, and they can he fitted to the
baseboard A in any convenient manner,
and in any suitable position, so long as
none make contact with the metal base W,
except where necessary in connection with
the contacts, .1' and JI, for the de -cohering
device to be described in due courae.

The finir pillars, P and PI (two only.
shown), should be made of brass; 21 in..
long overall by- T". in. diameter. -

Those amateurs not possessing a lathe
can purchase !r" - in: screw -threaded brass
rod, and cut, such rod to ..the.lengths re-
quired. Brass nuts can then be used for
securing the pillars -65 a vulcanised fibre
base 0, and metal base W, so that the
distance betWeen the former and the latter
does not exceed 11 in.

The'Arinature.
The, clamping pillar R ShOuld. be Made of

brass, 11 in. long by s's in. diameter, fitted
with Clariming 'screw; and drilled to admit
one end of the balance spring - H, being
passed through as :shown. The latter
spring should be' a closed coil type, 1 in.
long byl in. diameter; and made of No. 22
gauge hard-draWn brass wire.

A loop should be formed at one end of
the spring, and about I in. of straight wire
left at the other end for passing through
the hole drilled in the clamping pillar R.

The vulcanised fibre base 0 should be
3 in. square by TS; in. thick.

The brass ratchet K should he either
11, in. or lk in diameter, and should contain
not less than 100 teeth. Ratchets can be
purchased from most dealers in clockmaterial. --

The armature D should be made of
Swedish charcoal soft irem, 11 in. long by
* in.- wide by 1 in. thick, and should be
secured to the support E as shown, by
means of two brass screws, the latter -en-
gaging with two screw -threaded holes in
the armature.

Pawl and Ratchet.
The armature support E should be Made

of strip brass, 3 in. long by in. wide by
s's in. thick, with contact J1 attaChed. to
same. Both ends of the support should be
rounded off, or bent round, as shown in
Fig. 1 (last week), and arranged to accom-
modate a- steel pin, sl in.- long siS
diameter. The pin lengths required can
he cut off from an ordinary steel knitting
pin.

. A slot should be cut (a file can be used
for the purpose) in one end of the support
E to accommodate a pawl F, as shown in
Figs. 1 (last week). A steel knitting pin
will be found useful in connection with
bending round the ends of the support E ;
the operation being easily effected with the
aid of a hammer, vice, pair of pliers, or
preferably pincers, and the steel knitting
pin used as a mandrel, and gauge for the
holes at each end of the support E.-

The pawl F can be made* Of 'brass, 1 in.
long by in. wide, No. 20 gauge, and bent.
round at one. end as shoWn in Fig. 1 (last
week), and arranged to be attached to the
support E by means of a steel pin. A light
'spiral spring (made of No. 30 gauge hard -
drawn brass wire) should be attached to the
paw], and support in, order :that the pawl
may be kept in contact with the sachet K.

. The base I can be made of strip brass,
1- in. wide by ss,- in. thick, as shown in Fig.
1. The contact J should be made of spring
brass, No. -DI gauge, and attached to a
vulcanised )ibis block in. square by in.
thick), as shown in. Fig. 1 -(last week).

Bracket and Supports.
..The .adjusting screw G can be made to

engage a screw -threaded hole in a block of
brass (I in. square by ;;- in. long). The
latter can be secured to the vulcanised
fibre base 0 by means of two Screws.

The brackets or supports N (two in
number), should be made of strip brag's,
I in. long by 1. in: wide by 1- in. thick, bent
and secured to the vulc-anised fibre baSe 0,
aeshown in Fig. 1 (last week). It will -be
observed that the total length of each
bracket, including its base, is approxi-
mately 1;4'- in.

drum I. should be made of a :vul-
canised fibre tube, 1 in. long by.11 in.
outside diameter, cut into two equally
divided- parts, and such sections should be
mounted upon two brass or aluminium
flanges, with two brass spindles (-ISs in.

Inter -Allied Commission of Control

diameter), and ratchet, as shown in Fig. 1
(last week).

The vulcanised fibre drum should have
four equal divisions marked upon same,
and three 1 in. tapping holes should be
drilled on each division line to accommo-
date three 154- in. by -1 in. brais cheese -head
scrfts.

Contact Screws.
The length of the spindles outside' the

flanges of the drum should be 1 in., so that
at one end the free length will he ja in.,
assuming the brass sachet is 1 in. thick.

Six of the contact screws fitted in the
vulcanised fibre drum should be connected
together (i.e., three opposite each other) by
soldering (inside the drum). a short length
of insulated flexible instrument wire.

The soldering of the flexible wires can
be effected by disconnecting the two halves
of the vulcanised fibre drum -from its
flanges, and when the soldering_ is com-
pleted, care must be exercised to see that
all wires are insulated from each -other
before again assembling the drum, and its
component parts.

Selective Action.
Four of the remaining contact screws in

the drum should be connected in the form of
a cross thus X.

The object of reversing the connections
is to cause a reversal of polarity of the
electric current in a circuit connected with
such contact screws, when the drum is
caused to revobve step by step by impulses
from the electro-magnet B as shown in
Fig. 1 (last week).

The two remaining contact screws should
be connected together (i.e. opposite each
other) with a short length of instrument
wire as previously described.

The contacts M 'and MI (six in number),
should be made of No. 28 gauge spring
brass (- in. wide), mounted, and secured
by screws on the vulcanised fibre base 0.

The contacts should be shaped in such a
manner that no contact is made with the
contact screws fitted to the drum, when the
latter is in mid -way position.

The check spring 5, Fig. I (last week),
should be made of No. 26 gauge -spring
brass, and secured to the vulcanised fibro
base 0 by screws, as shown in Fig. 1 (last
week).

In my last article I shall furnish diagrams
showing how the complete selector should
be connected to its various terminals.

(To be continued.)

HAVE YOU IDE kS ?
Most people have, and especially

amateurs; and the Editor will be pleased
to consider, short original articles, for
publication in POPULAR WIRELESS, at our
usual rates.

'Articles should be of general interest to
amateurs. Copy cannot be returned unless
accompanied by a stamped and addressed
envelope.



T. M. C. 3 -Valve
Broadcasting Set.

INC ireleSs
A Revelation in Wireless Sets employing i -Valve Detector,

two valves for low -frequency amplification. Apparatus mounted
includes Variable Filament Resistance, three Valve Sockets, Grid
Leak and Condenser, two highly efficient Transformers, Grid Potential
Blocking Condenser, Variable Condenser, Series Parallel Switch,
Switch for using Loud Speaker or Headphones, Tuner and
Reactance. Complete with three Valves, Loud Speaker and set
of " De -Luxe " Headphones. Mounted in polished Walnut Case.

Size 9'2 by 7 by I O inches high.
THE MARVELLOUS 3 -VALVE SET THAT WAS THE FEATURE OF THE EXHIBITION

The TELEPHONE MANUFACTURING Co., Ltd.
Hollingsworth Works, West Dulwich, S.E. 2 1 .

Telephone: SYDENHAM 2460-1. Telegrams : " BUBASTiS DULCROX."

No Waiting. -Delivery from Stock
Perry Head Phones

4,000 211 per
Ohms pair

Specially designed for \\ ireless Telephony.
Receivers arranged in series, Aluminium
and fitted with extremely light and efficient
Head Bands, and Twin Connecting Cords.

8, LAMBETH HILL, & 97, Queen Victoria St., London, E.C.4

CkkoVse.5
MASTS

SPREADERS, STAYS,
, ''.41114A

PULLEY BLOCKS, EYEBANDS.
EVERYTHING FROM MAST TRUCK TO MOORING STAKE.

COMPLETE INSTALLATION OF AERIALS
UNDERTAKEN.

ESTIMATES GIVEN for the SUPPLY sad ERECTION OF MASTS aad AERIALS

DYNE & EVENS, York Rd., Lemehouse, E.14.
,Neer STEPNEY STA G.E.P.)
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THE ROWCELL
HIGH TENSION BATTERY CABINET ==

Ft,;c1. N.. 22588:22.

EFFICIENCY-
ECONOMY-

TROUBLE
ELIMINATED.

Capacity 20 or less standard flash -lamp batteries, all separately =
insulated. 7 Tappings, 30 to 80 volts. No soldering, wiring, =
screws, or fasteners required. Instant and perfect contact made
on closing cabinet. Exhausted batteries replaced in a few seconds. =
Cells can be tested without removing from cabinet.

15,'-, Post Free. Reliable Voltmeters, 13j-.
ROWCELL & CO., 28, Rendezvous Street, Folkestone, KENT. =
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EUREKA!!!DRUDGERY DISPELLED!
-IT- THE 66 T 99

= Au,quianiaallc MoTtp,se Bugzea-
(PROV. PATENT 22765)

Troches Ihr code In a sure and fascinating manner. Ey simply turning a =
small handle, a travelling tape, with contacts, transmits, per two 45 volt =.'
dry batteries, and a loud buzzer, the sounds in the Morse code for the .7.::
alphabet. figures, calla, practice doggerel, etc. Each letter (with col- =loquialism) and character is indicated in type while being rendered.

This apparatus quickly trains the car in a pleasant way to instinctively -
read tho code as heard in the 'phones, :_-_:

iirtmou liff LI E3 'i Leans Morse, _
Do not waste your time. Send at once. -

=-..

FREE.30/

POST

,..:COMPLETE
.7---PRICE

W. PRESTON TURNBULI 26, Cowper St., LEEDS. -1.---
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COMMERCIAL WIRELESS DEVELOPMENTS.
By Major BASIL BINYON, O.B.E., A.M.I.E.E., Managing Director, The Radio Communication Co., Ltd.

WHENEVER we tune our receivers to
about 600 metres wave -length we hear,
almost invariably, a perfect concert of

signals. It does not matter at what hour of
the day or night, the signals are always there-
high notes, low notes, grunts, scrapes, wheezes,
and shrill piercing noises. No doubt every
reader is aware that these emanate from ship
and coast stations, chiefly in the vicinity of the
English and French coasts, and more particu-
larly from the Channel. This, of course,
represents a very limited area, and when we
consider the relative size of foreign waters,
and the number of ships of all descriptions
equipped with wireless installations, we can
estimate the vast amount of traffic which is
handled from hour to hour.

While engineers have been engaged' chiefly
in the development of the wireless telephone,
and the high power continuous wave trans-
mitter, the ship installation has not been
forgotten. Most liners still employ the spark
method of transmission, but modern apparatus
is very different from that of even a few years
ago. In fact, the low grating tone of the old
fixed spark gap is now more or less obsolete.

The 11 KW. Set.
The first improvements were with quenched

and rotatory gaps, and it is the development of
the latter which is used universally by the
Radio Communication Company to produce the
distinctive tone of their transmitters. The
particular apparatus is known as a motor
alternator, which consists of a D.C. motor and
an A.C. generator mounted on the same
shaft. On one end of the shaft is fixed what is
known as a " synchronous spark gap," con-
sisting of a wheel of an aluminium alloy
having a number of teeth which revolve in
close proximity to two fixed electrodes. The
alternating current produced by the generator
is stepped -up through a transformer which is
suitably connected to the fixed electrodes.
When the generator is running it is so arranged
that the revolution of the toothed wheel
causes a large number of sparks to be produced
per second. As a matter of fact, when the
generator is running at normal speed, exactly
a thousand sparks occur every second, and
thus the note heard in the telephones, when
receiving signals from such a transmitter,  is
extremely clear and penetrating.

Probably every amateur is familiar with the
Post Office station at North Foreland. For
many years the grating note of its spark has
been one of the best known English signals.
However, modern apparatus has replaced old,
and for the past 12 months the North Fore-
land station has been the proud possessor of a
modern spark transmitter manu-
factured by the Radio Communication Com-
pany. The spark note of a thousand per
second is extremely piercing, and whenever our
receivers are tuned to 600 metres we are sure to
tear the well-known call " G N F " ringing
clear above the other feebler voices of the
" 600 metre concert." The installation has
been so successful that another is in course of
erection at the Seaforth Post Office station.

The actual transmitter is very compact
and has an extremely pleasing appearance.
The front is a slate panel containing an
aerial ammeter, power and wave switches,
and the motor starter. Behind the panel
the various elements of the high and low
frequency circuits are mounted, together with
the emergency transmitter. Below this is
the motor generator which is placed in a
sound -proof compartment. The control wheels
on the face of the plane regulate the wave-
length, and the power used for transmission.

The wave switch gives wave -lengths of 300,
480, 600, and 800 metres, but any wave -length
up to 900 metres can be obtained without any
complicated adjustments. The other wheel
actuates the power switch, which provides full,
half, and quarter power. All other working
adjustments are made from the operator's
table by means of remote control switches,
thereby enabling the operator to remain at his
post.

Efficient Working.
The photograph shows a number of trans-

mitters in various stages of completion in
a corner of one of the assembly shops at the
company's factory at Barnes.

During the war a vast amount of research
was devoted to improvements in wireless
telegraphy, and very rapid progress made.
Many steamship companies were unfor-
tunately unable to derive the full benefits of
new developments due to having entered into
long term agreements for the equipments
aboard their ships, but those who were free
to do so were not long in taking advantage of
the apparatus offered by the Radio Communica-
tion Company, which embodied all the latest
improvements of the past few years.

A number of the largest liners belonging to
the Union -Castle, Cunard, Bibby, Orient, and

largest ship in the world.. Vessels of this typo
usually carry a dual equipment comprising the
standard spark set, and in addition- either . a-
5 kW. or 10 kw. continuous wave . trans-
mitter, by means of which they are able to
maintain continuous communication with
America and England throughout the entire
trans -Atlantic run.

It has been the aim of the Radio Communi-
cation Company to supply only the very highest
standard of radio gear, and a large range of
types are manufactured to suit the require-
ments of every class of vessel. In additiori,
several ships have been fitted with direction
finder apparatus which is operated from the
chart -room of the vessel, and is a valuable
addition to the -ship's navigating equipment.
A photograph is shown, which illustrates a
complete direction finder equipment installed
in the chart -room of the s:s. " Cairnross."

However, the activities of the Radio CoM-
munication Company are not' merely confined
to ship installations. Their system of tele-
phony has been brought to a high standard of
perfection, and it is perhaps the best heard
to -day. In the very near future, when broad-
casting commences, it is safe to predict that
prograMmes from stations controlled by the
Radio Communication Company will be
eagerly awaited by all interested in this new

A Corner in the Radio Comainnication C9.'S Factory at BarneF.

many other companies are fitted with Polar "
Radio Equipment. One of the Union -Castle
Line boats (the " Arundel Castle "), a photo-
graph of which recently appeared in POPULAR
WIRELESS, has subsequently replaced the gear
illustrated, by the Radio Communication
Company's standard equipment, and an idea
of the efficiency of this apparatus can be
obtained from the fact that this ship reported
traffic with Capetown as being, highly satis-
factory, over a working distance of 2,932
miles, with severe atmospheric jamming
prevailing at the time. A highly efficient
valve receiver forms part of the company's
standard equipment by means of which the
same boat reads Annapolis at a distance of
8,000 miles, while other ships having " Polar "
receivers are able to read Leafield (England)
while in Australian waters
Progress.

In less than two years more than 40 of the
most important liners and about 90 other
boats have been fitted with the Radio Com-
munication Company's wireleis equipment,
including the s.s. " Berengaria," the second

- development. For the broadcast enthusiast;
 a number of " Polar Radiophones " have beeit
prepared, and as these arc similar to standard
commercial equipment it is assumed -that hey
will be very popular amongst wireless amateurs.

NOTE.

In order that readers of this paper
may become acquainted with the
progress of commercial wireless, the
Editor is prepared to consider articles
on experiments, research and general
wireless developments undertaken by
bona fide manufacturers of wireless
apparatus and amateurs engaged in
serious experimental work.

Articles should not exceed 1,200
words in length, and must be illus-
trated with photographs.

Articles accepted for publication
will be paid for at our usual rates.
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A COIL WINDING WRINKLE.
LITTLE' workshop wrinkles, the out-

come of meeting a special case of
construction, could often be much

.more usefully applied if they were more
widely known. Necessity, the mother of
invention, has a very large and varied
family.

In a works laboratory recently, it was
found necessary to wind a new secondary
on to an intervalve transformer, and with-
out the special appliances for handling No.
48 S.W.G. enamelled copper wire, the job
of winding seemed as if it were going to be
a very long and tedious one. Certainly in
this case it was not a race against time, but
the deadly tedium of such a " never
ending " job would militate against the best
being made of it.

The little ebonite bobbin of the trans-
former, A Fig. 1, was intact, and a light
wooden core was fitted and centred so that
it ran easily on its axis. Upon the end of
the overhanging spindle was fixed, a little
circular fan, B Fig 1. Another motor fan
was driven off the Electric Light mains, and
the wind from this was made to blow round
the fan carrying the bobbin on which it was

desired to wind the fine wire from the
bobbin C Fig. 1.

Any degree of elasticity of coupling could
be provided by merely varying the distance
between the driving and the driven fans,
and the delicate wire was wound on with-
out a mishap.

FIG. 1.

DOES THE EYE WIRELESS?
To the Editor, POPULAR WIRELESS WEEKLY.

DEAR SIR,-Owing to the holidays, I saw
your article somewhat late-I mean the one
commenting on the mysterious force which
so many realise to be associated with the
eye. In view of the qualifications and
special capacity of so many of your .readers
in the realm of physics, I venture to indicate
a point of interest. I refer to a condenser
of a simple type, which was screened from
heat by its envelopment in a collar of
liquid paraffin. The sketch shows the
arrangement.

A small cylinder of mica or celluloid was
fitted with strips of aluminium on corre-
sponding points of its inner and outer sur-
faces. The cylinder was suspended by
means of a fibre of unspun silk within a
glass or metal tube closed above. The
tube was mounted in an ebonite disc,
which rested on a glass beaker within which
the cylinder (condenser) hung. The cy-
linder also carried a small bar magnet in a
stirrup, which made an easy attachment to
the silk fibre. The beaker was surrounded
by a larger beaker and paraffin filled the
space between the beakers.

MN\ VW

AVadr-
EARTH

Outside the Outer beaker there were two
aluminium plates, mounted in sulphur near,
but not touching, the outer beaker. One
plate was connected to the inner, and the
other to the outer coat of a Leyden jar.
The outer coat was also earthed, and the jar
was charged from a Wimshurst machine.

The condenser, free to rotate on its fibre,
took up the position with its long axis in
the magnetic meridian-owing to the
small magnet. The aluminium plates were
arranged at right angles to the axis of the
magnet.

In dry weather, on charging the plates,
the cylinder makes a sharp swing through
90 degrees, and is held under the stress from
the charged plates for perhaps an hour. As
the charges leak away, it slowly turns into
the magnetic meridian. If while there is
still a charge on the plates (giving a spark
when discharging the jar by the tongs) one
discharges the jar there is a further swing
induced in the suspended condenser at the
moment of such discharge. Apart from
the charged plates one can set the condenser
in a similar rotary motion by bringing a
charged glass rod near it.

The interest is the extreme sensitiveness of
this system to any change in the static in
its vicinity. Moisture from the human
breath is able to cause a deviation of the
condenser by altering the conductivity of
the zones of stress in the charged plate
arrangement. The experiments illustrate
the penetration of the various layers of
insulators by a charge arranged outside
them. I .am credibly informed that the
sensitiveness resembles that of the valves
used in wireless. It may perhaps be of
some service to some of your readers in
their pursuit of the wireless wonder -field.

Yours faithfully,
CHARLES RUSS.

M.B., M.R.C.S., L.R.C.P.
(Late physician London Lock Hospital).
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NOW!

Place An Order NOW For Your

BROADCASTING
INSTRUMENTS

R.F.H.
RADIO
SETS

If You are Expecting Perfect Reception You MUST
Use R.F.H. RECEIVING INSTRUMENTS, R.F.H.
'PHONES, THE MAGNAVOX LOUD SPEAKER

(For which we are factors and retail agents.)

WE manufacture our own Components, Coils, Condensers,
Resistances, Switches, Cabinets, etc., which not only

enables us to ensure perfect Workmanship and Materials, but
enables us to give quick delivery, and to offer guaranteed high

quality Radio Goods at the lowest possible price.

ALL R.F.H. Receiving Instruments are made to fulfil the
conditions laid down, and are accepted and passed by

the Post Master General for Broadcasting Reception, and are
made under licence. Prices range from 5 gns. to roe gns.
Exceptionally fine sets are purchasable from us or our agents at
prices varying from 12 gns. to 35 gns., according to number

of valves, etc., etc.

FOR super -excellence in reception and simplicity in opera-
tion, you must get an R.F.H. 2, 3, or 4 Valve Radio Set.

IMMEDIATE DELIVERY,
Write to us for particulars.

LISTS FREE.

ROGERS, FOSTER & HOWELL,
LTD.

Edward Rd., Balsall Heath, Birmingham.
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Actual Manufacturers

E8tabli,hecl 1003.

"HALL'S"
FOR THE CHEAPEST AND

BEST OBTAINABLE.
HIGHLY EFFICIENT " BRUNET " HEADPHONES

Guaranteed 4,000 ohms. Very Light -Beautifully Finished
25s. Od. VALUE WITH QUALITY

VARIABLE CONDENSERS. Vanes Guaranteed Thick 22 Gauge

Capacity No. of
"ayes.nes

Corn-
plete
Parts

Assem-
bled for

Panel
Mounting

Ebonite
mounted

for
Cabinet

Mahog-
any

Boxes

001 57 7/3 12/6 17/6 3/6
*0075 43 6/6 10/- 16/- 3/3
0005 29 5 3 8/6 12/8 3/ -
*0003 19 3 3 5/6 8/6 219
*0002 13 2 3 4/- 7/- 2/6
0001 7 3/- 5!- 2/ -

Crystal Sets, 150., 308.,

Single Valve Sets, £3 10s. in
Mahogany Case.

Alum. Vanes, 22 gauge, id, each,
lived and moving, 9d. doz., 7s.
gross.

Spacers, 41d. doz., 3s. 6d. gross.
Spacers (small), 21d. doz., 28. gross.
Ebonite Knobs for centre Spindle.
Aerial Wire, 100 feet length, 7/22

copper, 3s. 4d.
Valve Legs, 4 for 5d., is. doz.
Engraved Ivorine Scales, 0.180, 6d.
Filament Resistances, Splendid

Value, 35. Ebonite Slider Plunger, 8d.
Postage Extra. Balance refunded if excess sent. Send Stamp for list per return.
HALL'S Trade Supplied. Dispatch by Return. Regent 1282.

71, BEAK ST., Regent St., LONDON. (Between Picca-
dilly Circus aad Oxford Circus. 'Bus Nos. 3, 6, 12, 13, 32, 51, 53, 59, 88 ass.)

Switch Arms, complete with knob,
collar, nuts, etc., is., is. 8d.

Valve Holders, 9d. each.
Crystal Cups, Plain, ld.; 2 screws,

2d.; 3 screws, 9d.
Terminals, all types. Extraordinary

Value, 2 and 4 BA, 2d. each.
Contact Studs, .1. by k, 8d. doz.
Insulators, 3d. each.
Brass Nuts; 2 BA, 4 BA and 5 BA,

4d. doz.
Ebonite Sheet, cut to any size,

4s. 3d. lb.
Fixed Condensers, any capacity, 28.

Grid Leak Condensers, 38. 6d.

FIRST ALL -BRITISH
WIRELESS EXHIBITION

1922
OFFICIAL CATALOGUE

Post 6d. Free.
LIMITED NUMBER ONLY.

144 interesting pages -a valuable, up-to-date Guide for
Amateur or Professional to the apparatus offered by
over GO prominent wireless firms. Apply to the

Exhibition Organisers
BERTRAM DAY & CO., LTD.

(Wireless Publicity Specialists),
Dept. P., 9/10, Charing Cross, S.W.1.

Gerrard 8063

furie~""~"A""ewwwwwwwwirwiiift
HERE'S REAL RADIO SERVICE!
IMMEDIATE DELIVERY. QUALITY HIGH, PRICES LOW.
AERIAL WIRE. 7/22, bare copper stranded ... 3/6 per 100 ft.
REEL INSULATORS -. 2d. each
INDUCTANCE COIL, 12 in. x 4 in., wound with 24

BRASS RODS, t in. sit, 13 in. iength, drilled each end
SLIDERS (beet turned Ebonite), with plunger ...
CRYSTAL DETECTOR, mounted on Ebonite ...
BLOCKING CONDENSER. .003 or any capacity ...
SWITCH ARMS,. 1I in. Laminations ...
RHEOSTATS (Filament), silent action ...
COIL- HOLDER, Standard Type (2 -way)

TRANSFORMERS, Intervalt, finest construction ...
Telephone

TELEPHONES, Guaranteed Tested. Low Prices due to
BRITISH, Double Headbands. 4,000 ohms -.
FRENCH, Double Steel Headbands, 4,000 ohms

Double Headbands, 8,000 ohms ..
"SIEMENS." Double Steel Headbands. 4,000 ohms ...
CRYSTAL SETS, complete. Double Slider, 12 in, x 4 in.
EBONITE LEADING -IN TUBES, various lengths, from
EBONITE KNOBS, threaded, 2 B.A., knurled edges

To save delay when ordering, please enclose postage.
WaterlooElectric Co., 129E,lectAriTcaElAnod LONDON,ess

gtneEngineers,

CATALOGUES FREE Telephone Hop 5649.

%4NOWItsr4sASWINOW1s041WWWIIIWBOW/si

316
ed.
9d.
316
2/0
116
3/6

15/0
17/6
17/6

R1-0-0
past record sales.

4E1-0-0 per pair£1-2.6 R1-5-0 R1-11-0  
X1-5.0

1 /6 each

Direct from Manufacturers

I T.T.W.

Wireless Head 'Phones

Polished Nickel Plated

DuraluminHead Ban

Aluminium Cups

Real Ebonite Earpieces

Double Plate Magnets

 Replaceable Coils

E  A TRIUMPH OF BRITISH MANUFACTURE. _=
ACH.WOUND TO 4,000 ohms. - - El - E

- 0 postage E
6,000 - - 1- 5 - 0
8,000 - - 1 - 10 -0

SINGLE EAR 'PHONES-
E-

=

As above, 2,000 ohms. - - 7- 6 Postage 6d.
3,000 -
4,000

Spare Coils, 1,000 ,

1,500 - -=
2,000 31

10-0
12-6
2-0
3-0
4-0

= ALL FULLY TESTED AND GUARANTEED.
 VARIABLE CONDENSERS -

43 PLATE -001 M F, MOVING
= DIAL, Mounted in Polished IA -k ETeakCase E EACH.

E.- 2 -VALVE SET -
E TREBLE TUNING DEVICE,

DOUBLE CONDENSER,
SEPARATE FILAMENT RE-
SISTANCES, H.F. PANEL

= and DETECTOR PANEL, IN- TEAK CASES - - -

 3 -VALVE SET -
E; AS ABOVE, with L.F. AM-

PLIFIER
 4 -VALVE SET -
E Ditto, with 2 L.F. AMPLIFIERS-
 5 -VALVE SET-
= Ditto, with 3 L.F. AMPLIFIERS 10

Valves, Coils, and 'Phones extra. Carriage 3s. g
CASH ORDERS FROM STOCK.

Postage 1/-

-F--

£5-10-0

7- 0-0
8-10-0

- 0-0 -2.

_.=

Goods sent to your nearest Wireless Dealer on approval. =

TURNOCKS TELEPHONE WORKS, LI
High Street, Aston, Birmingham.
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WIRELESS CLUB REPORTS.
The Editor will be pleased to publish concise reports of meetings of Wireless clubs and
associations, reserving the right to curtail the reports if necessary. Hon. secretaries are
reminded that reports should be sent in as soon after a meeting as possible. Reports sent
in cannot appear in this paper in less than ten days after receipt of same. An asterisk

denotes affiliation with the Wireless Soeety of London.

Sutton Wireless Society.
The Rev. F. C. Lees, F.R.A.S., F.R.A.S., has

very kindly accepted the presidency of the so-
ciety, and his expert knowledge of radio and
kindred subjects is of considerable benefit to the
members. The roll now stands at 26, and is
steadily increasing. A two -valve set on the unit
system is to be installed, and the 'society has
already been presented with an L.F. trans-
former and a  0003 variable condenser.

On Saturday, August 26th, by the courtesy of
the Controller of Communications, Air Ministry,
a party of 16 spent an extremely interesting and
instructive afternoon at the Croydon Aerodrome.
The wirelgss transmitting and receiving gear was
seen, and the working explained to the visitors
by the engineers in charge.

Secretary, E. A. Pywell, " Stanley Lodge,"
Rosebery Rd., Cheam, Surrey.

The East London Radio Society.*
On Tuesday, September 12th, the usual

meeting of the above society was held at the
Lecture Hall, Woodstock Road, E. 14.

The attendance was quite as good as usual,
and after 2 M T (Writtle) had finished his
excellent transmission, the members settled
down to the first of Mr. J. Keens' series of lec-
tures on " How the Valve Works." Mr. ,T. Keens
is a lecturer of very. considerable ability, end ilia
extensive knowledge of all matters wireless
enables him to deal with his subjects in a
manner which is not too simple for the old hand
and not too intricate for the beginner.

Votes of thanks to both chairman and
lecturer were carried, and the meeting closed at
10.15 p.m.

On Friday, September 18th, the society's
entlinsiastic buzzerites " turned up in full
force, and got so interested in their own doings
that they rather overstepped the time allotted
to them. So much so that listening -in did not
commence until 9.15 p.m., and after various
interesting experiments the meeting closed at
10.20 p.m.

Hon secretary, H. E. Lubbock, to whom all
communications should be addressed.

Bradford Wireless Society.
The opening meeting 'of the session was held

in the club -room, at 7.45 p.m., on Friday,
October 6th, a number of new members being
present. After the business of the meeting,
the chairman, Mr. W. C. Ramshaw, called upon
Mr. Whiteley to give his lecture on Popular
Wireless. The lecture took the form of a
historical survey, with special reference to
wireless in the mercantile marine. Special
reference was made to the excellent perform-
ances of the Radio Communication Company's
commercial apparatus, and the whole lecture
was illustrated by lantern slides, specially pre-
pared by the lecturer. At the conclusion a
hearty vote of thanks was passed.

'Meetings will continue to he held throughout
the session at the society's rooms, at 5, Rendall-
well Street, Bradford, a few of the dates being.
below :-
Nov. 3rd-Debate, " The Prevention of Self.

Oscillation."
Nov. 17th-Cinema Display (details later).
Dec. lst-Mr. A. Liardet (title later).
Dec. 15th-Mr. S. Davies, Dewsbury (particu-

lars later).
Dec. 29th-Annual General Meeting.

Hon. sec., Mr. J. Bever, 85, Emm Lane,
Heaton, Bradford. Organising sec., Mr. H.
Whiteley, 8, Warrels Terrace, Brantley, Leeds.

The Finchley and District Wireless Society.
The fourth meeting of the above society

was held' at the Wright -Kingsford Home,
'Granville Road, when it was decided to hold
future meetings on' Monday evenings, at
8 o'clock.

A buzzer class is held at the close of each
"meeting, and is conducted by Mr. Nicholls.
The membership of the society is now over

forty, but this number should bo increased
still further.

The hon. sec., Mr. A. E. Field, 28, Holmwood
Gardens, N.3, invites inquiries from all in-
terested amateurs in the district.

Bromley Radio and Experimental Society.
The above society held its inaugural meeting

on Monday, September 25th, at 8 p.m., at
14, College Road, Bromley, when a good number
of amateurs attended.

All interested in wireless in the Bromley
district are earnestly invited to communicate
with the hon. sec., Mr. J. Fergusson-
Croorne, " Gowrie," Wendover Road, Brom-
ley, Kent.

Leeds and District Amateur Wireless Society.*
The second annual general meeting was held

on September 22nd, at 8 p.m., at the Leeds
University. Mr. A. M. Bage (vice-president)
was elected chairman. The chairman called
upon the hon. secretary to read the minutes
of the first annual meeting, which were accepted
as correct. The hon. secretary then presented
the report of the committee, who had pleasure
in recording a year of steady progress and
success. An exhibition of apparatus and
demonstration of wireless telephony inau-
gurated the first complete session of the society.

Two informal meetings were also held. Most
of the meetings have been held at the Leeds
University. The thanks of the committee
are due to Mr. IL F. Yardley, A.M.I.R.E., of
the British Wireless Supply Co., for having
kindly placed rooms at the society's disposal
on several occasions.

It was resolved that the annual subscription
and entrance fees .be altered to 7s. 6d. and
4s. respectively for members over eighteen
years of age, and 5s. and 2s. 6d. respectively
under eighteen years of age. Meetings will
be held weekly ; formal or general meetings
and informal or instructional meetings to be
held alternately on Fridays. It was resolved
to take steps to acquire transmitting and re-
ceiving. apparatus, and 'a sub -committee was ap-
pointed to work with the ordinary committee
in. dealing with the question. Accommodation
for the 1922-23 session has not been completely
arranged, but it is hoped to make a definite
announcement almost immediately. Certain
rules were then altered, following other business.
After a hearty vote of thanks had been accorded
to the chairman for his excellent management
of the meeting, the meeting adjourned.

Hon. sec., Mr. D. E. Pettigrew, 37, Mex-
borough Avenue, Chapeltown Road, Leeds.

The Wireless Society of Hull and District.
This society continues to make steady pro-

gress and the membership is now over. seventy.
Meetings are held twice monthly ; on the second
Monday and fourth Friday at the Signal
Corps Headquarters, in Park Street at 7.30 p.m
Recognising that there are a large number of
beginners amongst the members who have
joined recently, an interesting list of lectures
and papers, which should .greatly benefit these
persons, has been drawn up for the approaching
winter season.

Persons wishing to become members of the
society should drop a line to the hon. sec.,
Mr. H. Nightscales, 16, Portobello Street,
Hull, who will furnish full particulars.

A Wireless Club for Nottingham.
A wireless club for boys between the ago of

fourteen and eighteen has been formed in
Nottingham, at the Y.M.C.A. Boys' Club,
King Edward Street, where a two -valve receiving
set has. been installed.

New members are being enrolled and, judging
by the interest taken in this innovation, a
successful winter season is anticipated. Mr.

(Continued on next page.)

LIVERPOOL MARINE AND GENERAL
INSURANCE COMPANY, LIMITED.

./.mutorr (//fice :
7, Angel Court, Throgmorton Street, E.C.2.

FIRE :: ACCIDENT :: MARINE.

Write for particulars of our SPECIAL
WIRELESS POLICY (Annual Pre-
mium, 7/6), which covers fire and other
damage to the complete Wireless Set, and
also indemnifies the Owner against claims
arising from damage to property or persons
through the breakdown of outside aerial

and its supports.

THE MARCONIPHONE V2 MODEL.
A FIRST-CLASS INSTRUMENT OF SUITABLE
RANGE FOR COLCHESTER DISTRICT. PRICE
£25. AERIAL AND EARTH SYSTEM £1 ls. Od.
EXTRA HEAD 'PHONES, WITH LEATHER
HEAD -BAND (ESPECIALLY RECOMMENDED

FOR LADIES) 13 0.
DEXOSSTRATIONS GI I L_V. -

COLCHESTER WIRELESS INSTALLA-
TION Co., STANWAY, COLCHESTER.

WIRELESS AMATEURS AND RETAILERS
PARTS SUPPLIED FROM STOCK

free. Condenser Plates, 1 6 doz. pairs (post 3d.),
FRASER, SENTINEL HO., SOUTHAMPTON ROW, LONDON

HOW TO MAKE YOUR OWN
RECEIVING SET.

Amplifiers and Detectors. No marking out.
Full-size Diagrams, and all wiring details accu-
rately given; success guaranteed. In Two
Series, 2/6 each.-Publisher; T. APPLEBY, 109,
High Street, Boston, Lincs.; or London Agents:
Messrs. W. & C. FOYLE, Ltd., 121, Charing
Cross Road, London, W .C.2; and ECONOMIC
ELECTRIC, Ltd., 10, Fitzroy Square, London, W.1.

STEVENS' COUNTERPOISE EARTH BOX
AND CABLE OUTFIT. Scud cash, 5 6. Free post-
age, U.K. Used as Earth Plato fee 'tip receiving
set. Length of Cable, 30 ft. Ins! ructions supplied,
amid 100 ft. Aerial Wire, 7,22, for 3;6, if bought together.-A. H. STEVENS, 12, Shrubbery Road,London, S.W.16. 'Phone, Streatham 1816.

THE BEST BOOK ON

WIRELESS FOR AMATEURS
ilow to make and use a Wireless Valve Receiver Set, By
E. K. Spiegelhaler. This book has been specially written
'or Amateurs in Wireless. Clear Constructional details
accompanied by 21 very practical Illustrations are given,
which will enable the operator to build his own set
.conomically and to work It successfully when made.

Price 2/- net. Send P.O. for a copy.
..81.17. N. SPON, Ltd.. 57. Haymarket. London, S. W.1

BRASS ROD OR SHEET.
SMALL QUANTITIES SUPPLIED TO AMATEURS.
P. HAZELWOOD, 4, Oak Bank Ave,,
Chorlton - cum - Hardy, Manchester.

SPEARS and COMPANY
FOR

TERMINALS
SCREWS, NUTS. WASHERS, PLUGS and
SOCKETS, CONTACT STUDS, BUSHES,
VALVE LEGS, CONDENSER PLATES,
and TURNED and PRESSED PARTS OF

:: EVERY DESCRIPTION.
Actual Manufacturers to Trade Only.
We regret we cannot supply small lots to amateurs.

Send for Illustrated List.
CAPSTAN REPETITION WORKS,

PARK RD., HOCKLEY,- BIRMINGHAM.
'Phone: 3265 Central. 'Grams: " Firettes," Slam.
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WIRELESS CLUB REPORTS.
(Continued from previous page.)

Carpenter is giving a series of lectures on
Wireless Telegraphy and Elementary Elec-
tricity, and a demonstration will take place
every Thursday evening.

Hon. sec., R. Weston, 3, Harcourt Road,
Nottingham.

.Tottenham Wireless Society.
The second meeting was held on September

28th, when Mr. Fred Bourne was elected
chairman ; Mr. R. A. Barker, secretary,
and Mr. Baker, treasurer. The first half-hour
was spent in buzzer practice, after which the
chairman opened a discussion on wireless in
general. Busineis was then discussed and
several new members were enrolled.

The chairman is drawing up a syllabus of
lectures, demonstrations, etc., so that the
coming session of meetings should prove very
interesting.

Meetings will be held every week on Thursdays,
8 p.m. sharp, at No. 10, Bruce Grove (tempOrary
headquarters), and the secretary will be pleased
to welcome prospective members of either
sex.

Hon. SOC., R. A. Barker, 22, Broadwater
Road, Bruce Grove, N. 17.
ase
The Portsmouth and District Amateur Wireless

Society.
A meeting of the above society took place

at the John Pile Memorial Rooms, Portsmouth,
on the 4th inst. at 7 p.m., and a fair number
of members were in attendance. At 8 p.m.
the fortnightly business meeting took place,
at which various matters were discussed.
After the meeting, the president called upon
Mr. Donkin to give his lecture as arranged.
Mr. Donkin's subject was " My Portable
Crystal Receiving Set," and consisted of his
exploits when lie first took an interest in wireless.
Mr. Donkin explained that he made a cycling
tour-taking his set with him-and his adven.

tures with regard to aerials and other such
important items were both instructive and
amusing. A hearty vote of thanks was given
Mr. Donkin at the close of his talk. After
this lecture a short address was given by Mr.
Harrold on his impressions of the London
Wireless Exhibition, which he visited earlier
in the week. His remarks were of very great
interest to all the members. The president
and council of the society are anxious to extend
the membership, and any amateurs in the
locality who are interested are invited to write
to the secretary, Mr. R. G. H. Cole, of 34,
Bradford Road, Southsea, for further particulars.

Sec., Mr. R. G. H. Cole, 34, Bradford Road,
Southsea.

The Fulham and Putney Radio Society.
At a well attended meeting held at head-.

quarters on Friday, October 8th, after the
buzzer - class, Messrs. Houstoun and Calver
described and explained some interesting and
unique circuits which were much appreciated,
judging by the number of notes which were
taken.

The membership is still on the up grade, and
every effort is being made to provide interesting
and instructive meetings.

Hon. see., J. Wright Dewhurst, 52, North
End Road, West Kensington, London, W. 14.

The Thames Valley Radio and Physical
Association.

At a general meeting held at East Sheen
on October 4th, it was decided to alter the
name of the Barnes, Mortlake, arid Richmond
Wireless Society to the above title, as many
members had joined from the further districts
of Teddington, Kew, Wimbledon, etc.

Mr. C. Appleton -Smith was elected chairman
to the meeting, and the minutes of the last meet-
ing were read and confirmed. The rules were
duly presented, discussed, and passed.

A letter from Mr. Blake, M.LE.E., our presi-
dent, was read to the meeting, in which he
apologised for his absence, owing to the prior
claim on his services by the Wireless Society of
London.

He expressed his desire to meet all members
on November 7th at a special meeting, notice
of which will be given in due course, when he
will give his presidential address and lecture
(with lantern slides).

It is hoped that everyone in the district in-
terested in Wireless will be present. Hearty
welcome will be extended to all visitors. Tickets
for visitors can _ be -obtained from the hon.
sec. These tickets are free, but the number is
limited.

An entrance fee to the association was fixed at
-5s. by the meeting, and the subscription is
108. 6d. per annum.

The next meeting of the association was
held at the Girl Guides Hut, Wigan Institute,
Mortlake (close to Mortlake Station, L. & S.W.R.
on Thursday, October 19th, at 8.0 p.m., at
which our series of lectures for the season
commenced.

Hon. sec., Eric A. Rogers, 17, Leinstor
Avenue, East Sheen, S.W.14.

Bromley Radio and Experimental Society,
A meeting of the above society was arranged

to have taken place at 14, College Road on
Oct. 2nd, at 8 p.m., but owing to the sudden
growth of the society, the meeting was held at
the White Hart Hotel.

The meeting commenced at 8.30 p.m. when the
chairman, Mr. L. Stapes put before the 29
gentlemen present the objects of the society.
He mentioned that several wireless lectures and
demonstrations had been fixed, and visits to
Croydon Aerodrome and other places of wireless
interest would be arranged, also that application
for affiliation to the Radio Society of Great
Britain had been made. The chairman then
called upon the secretary to read the rules. The
treasurer made a strong appeal for new members
and pointed out that for the society to be a
success everyone interested in wireless must
join.

The society has now approximately 40 mem-
bers.

All applications for membership should be
made to the hon. sec., Mr. J. Fergusson-Croome,
Gowrie, Wendover Road, Bromley; Kent.

COMPLETE AND EFFICIENT ONE -VALVERECEIVING SET
urm
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1 Valve Panel, in mahogany Los, with circular filament
resistance

1 Variable condenser ...
consulate set of slab coils for all wave -lengths
1 Valve (Ex -Government, if in stock) ...
1 Battery, 72 Volts, tapped oil every 4 Volts ...
1 4 -Volt Accumulator ...
100 ft. Aerial Wire, best enamelled, stranded Copper ...

,
.

s. d.
14 0

1 0 0
15 0
12 0
15 0

1 0 0
7 6
2 0

1 pair Head Telephones 1 10 0
 60 ft. 19/30 Tinned and Rubber -covered Cable, for earth

connection and wiring 1 6
£6 17 0

 Our NEW BOOKLET with illustrations and details of our latest M.H. (1 to
; 5 valve sets), is now ready. This booklet and our illustrated catalogue (P

16 Pages, 100 Illustrations, ii. Post Free.

All our valve apparatus is licensed under Marconi Patents.
When writing please mention this publication.

: LESLIE McMICHAEL, LTD.,
 Providence Place, West End Lane, KILBURN, N.W .6. :

Telephone: ItAltr5aLA.126: Nearest Tube Station: KILBURN PARK (Salado°

''' oo 4oto 0000000  000000000000000000 e

BROWNS' ;
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LOUD SPEAKERS, HEADPHONES,
i MICROPHONE AMPLIFIERS
' The " BROWN " LOUD SPEAKERS

With new improved curved horn
The requisites of a Loud Speaker are pure tone, clear articulation,
and good volume of sound. The " Brown " Loud Speaker

Ipossesses these qualities, and they are enhanced by the new
, improved curved horn.

AMATEURS do not always' need the full-sized Loud Speakers (H. 1)
as used in Lecture Halls, and a small type (H.2) has been
designed to meet their more modest home requirements both as to
volume of sound and price.
THE NEW HORN of dull blacked aluminium used with both H. 1
and H.2 is constructed on the logarithmic law of increasing
openings, and is acoustically perfect. . -

Height 21 inches

Head Offices
and Works-

VICTORIA Rd.,
NORTH ACTON,

LONDON, W,3.

PRICES:,
H. I. (Large) Low Resistance, 120

ohms. Height 21 in £6 5 0
11.2. (Small) Low Resistance, 120

ohms. Height 12 in. £3 0 0
Hl. & H2. (High Resistances) 2/8 to 5/- extra.'
The strength and clearness of all music, speech
and Morse heard by one person wearing head-
phones is broadcasted to a whole room full of
people when a Brown Amplifier and Loud

Speaker are used with your set.
The most popular and perfect Loud Speakers
ever offered to the public. Thousands already

in use in all parts of the World
Catalogue, post free, gives you details of all our

Wireless Apparatus

5703ROWN. L fp
6,PfEt;

.(.. LONDON

London
Showrooms -

19, MORTIMER
STREET,
LONDON, W.1.
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The two most popu-
lar books on wireless.
" Wireless for All
(6d.) is for the abso-
lute beginner.
"Simplified Wireless"

(1/-) is a sequel
giving elementary
technical instruction
and instructions for
making broadcast sets

Obtainable every-
where or direct from

Radio Press Ltd.
Publishers of
- Authoritative -
Wireless Literature,

Devereux Court,
STRAND, LONDON, W.C.2

(opposite Law Courts).

STEVENS'S AUCTION ROOMS, L"
(ESTABLISHED 1760.)

AN IMPORTANT SALE
EX -GOVERNMENT WIRELESS APPARATUS
including BROWN'S HEAD TELEPHONES, Reed

Type, 120 and 8,000 ohms, in new condition.
C. Mark III 3 -VALVE AMPLIFIERS (low frequency),

in new condition.
NEW MARK III TUNERS, MARK III C.W. TRANS-

MITTERS and RECEIVERS.
B. MARK II 2 -VALVE DETECTOR AMPLIFIERS,
50 -WATT SPARK TRENCH SETS for receiving and
Transmitting, Valve Boxes, Teak Instrument Cases.
a quantity of 13 ft. Masts, and a large quantity of

Miscellaneous WIRELESS GEAR.

STEVENS'S AUCTION ROOMS, LTD.,
will Sell the above by Auction at their Great Rooms,

38, KING ST., COVENT GARDEN,
London, W.C., on

THURSDAY, 2nd NOVEMBER, 1922,
at 12.30 o'clock precisely.

On View Wednesday afternoon from 12.30 to 5.30,
and on morning of sale from 9.30 till 12 o'clock.

CATALOGUES FREE ON APPLICATION.

Telephone : Telegrams:
1821 GERRARD. AUKS RAND, LONDON.

=THE HOLBORN RADIO CO
8, High Holborn, London, W.C. 1.
OFFER THE FOLLOWING SPECIAL L INES:

HEADPHONES, 4,000 ohm, double headpieces .. 24, 6

8,000 ohm, .. 26 6

VALVE DETECTOR PANEL complete in Mahog-
any Case, best finish .. .. 28.6

SET OF PARTS with drilled panel and instructions
for assembling above Detector Panel .. 14/9
CABINET to fit

AMPLIFYING PANEL complete in Mahogany Case 42/ -

CONDENSER, -0005 in Mahogany Case .. 20:-

13 )) for panel mounting 14/6

If ready to assemble .. 8:9

CRYSTAL SET complete with Headphones, Aerial
wire, Insulators, Earth wire, etc... ..

Postage Extra.

PRICE LIST POST FREE.
If you are in trcn:ble with your set call and see
our technical adviser. Expert advice rratis.

65: -

All Orders dispatched same day as received.

THE HOLBORN RADIO CO.,
8, HIGH HOLBORN, London, W.C. I.

'Phone : Chancery 7278. (5 Doors from Gray's Inn Road.)
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VALVE AMPLIFIERS
FOR CRYSTAL SETS

The easiest, most economical and efficient
method of increasing the range of any good
crystal receiver is to add a single -valve H.F.
Amplifier, built from din set of parts: -

The combination la extremely sensitive,
and quite equal to many two -valve outfits.

Everything necessary is supplied (except-
ing valve and batteries), including panel
drilled and engraved, variable condenser,
polished walnut cabinet, etc., etc. Nothing
to make; only assembling and wiring to be
done. Sent post free, with full instructions
and diagrams.

Price 45/ -
Send for full particulars and list P.

Post free.

OMNIPHONE WIRELESS CO.,
24, WARWICK STREET,

REGENT ST.. LONDON. W.I.
20 yards from. Regent Street, between
Maison Lewis and Robinson & Cleaver's.

'Phone Regent 3335.

AMATEUR'S ENQUIRY BUREAU.
All questions answered on Telephony and Telegraphy.
both wireless_ and land line, at a nominal fee of li-
ner enquiry. Each enquiry may consist of several
uestions. Diagrams supplied Postal Orders only.TAYLOR & TWYCROSS, 89, Howe St., Derby.
Amateur Constructors

Cave your work a professional or shop finish
by using UNIT LACQUERS.

No heat required. Just brush it on.
Small articles may be dipped.

Black -Plating. Instrument Gold. Transparent.
2s. per tin, post free. No free samples.
TRADE ENQUIRIES SOLICITED.

UNIT MANUFACTURING CO.,
171a, Landells Road, East Dulwich, Surrey.

HAND AND BREAST DRILLS.
INDISPENSABLE TO EVERY EXPERIMENTER,

Engineer's Breast Model. 2 -speed, ball -bearing,
spirit -level, i in, chuck, cut gears, Makers' List, 39'6.
Special Offer 21/9. Hand in, chuck,
balanced gears. Listed 11/6. Post free, 919.COOKES'.139, London Road, Manchester.

sluaau
AFpuout Area pun  lischiga lot
tas luallaDxa sttp jo sllepp pun ticluJEolotid
aSurei tp2m-anent oI Bu!ppe Joj paidepe
0-9-173 "Al°3a LI IIMAJD-Z '°NW. H. DAVIES,
52, Gt. Queen Street, London, W.C.2.
DON'T WASTE MONEY! BUY DIRECT.
2,000 ohm Headphone, with cords, 101-. Set of partscomplete for Valve panel, 10/-. Double Slider Crystal
Set, 10:-. Nothing else to add. 100 per rent. saved on
everything. HARLEY'S, 115, Shacklewell Lane,Talston, £.8, Peed. 1910.
a

i ,® 1922-23 ......
:

Our new season's list is now :
ready, and will be sent to any :

..9 address for.two stamps. :
Send TO -DAY for your Copy. 

ELECTRICAL SUPPLY STORES
: " Wireless Specialists " ,

e

5, Albert Terrace, King Cross, S
HALIFAX.

:
CUT THIS OUT
"Popular Wireless" PEN COUPON Value 2d,
Send 7 of them coupons with only 2/9 direct to theFleet Pen Co., 119 Fleet St., P.0.4. You will
rdeeive by return a splendid British -Made Het Cold-
Nibbed Fleet Fountain Pen, value 1,0/0 Medium,or broad nib). If only 1 coupon is sent the price is
3i9, 2d. being allowed for each extra coupon hp to 6.
(Pticket Clip, 4d.)' Satisfaction guaranteed Or cash
returned. Sperted New f er. -Your own name in
gilt letters on either pen for ft extra. Lever Self -Filling Model with Safety Cap, 2,- extra.

RADIO TORIA
All Editorial Communications to be addressed The Editor, POPULAR
WIRELESS, The Fleetway House, Farringdon Street, London, E.C.4.

A meeting of manufacturers was held at the Insti-
tution of Electrical Engineers on Wednesday the
17th inst., when the Memorandum and Articles of
Association of the British Broadcasting Company were
ratified. Sir William Noble presided, and the attend-
ance exceeded 200 representatives of interested
firms.

It was decided that Marconi House should he used
temporarily for broadcasting. Also, in order to expe-
dite the commencement of actual broadcasting, a
temporary station should be provided for ylanchester.
Stations for Birmingham, Newcastle, Plymouth,
Glasgow, Aberdeen, and Cardiff to be erected as soon
as possible.

Broadcasting licences covering the employment of
apparatus bearing the stamp " P.M.G.-B.B.C." will
be issued as soon as possible. These will cost 10s. per
annum ; this sum being equally divided between the
Treasury and the broadcasting company. In addition,
the latter will receive' the following royalties on all
apparatus fold by members in order to meet the ex-
penses of broadcasting. Crystal sets, 7s. 6d. ; micro -
phonic amplifiers, without using valves, 7s. 6d. ;
crystal set and one valve, £1 7s. 6d ; with two valves,
£2 2s. 63 ; one -valve set, £1 ; two -valves, £1 15s.;

three valves, £2 5s. ; Four valves, £2 15s.
Any firm will be eligible for membership on taking

up one £1 share and depositing £50.
Endeavours are to be made to obtain permission to

increase the power of the broadcasting stations from
1} to 3 R.W.

No foreign apparatus imported subsequently to
July 18th last is to be allowed to be sold for broad-
casting purposes.

One of the articles of association of the Broadcast-
ing Company describes the Company as " A public
utility service for the broadcasting of news, informa-
tion, concerts, lectures, educational matter, speeches,
weather reports, and theatrical entertainments. '

Manufacturers will probably have something to
say concerning the £50 deposit. Many of them will
rightly object to the Broadcasting Company drawing
interest on money they could well do with in their
business.

I understand the Radio Association are giving their
attention to this point, and also to the reason why a
representative of the thousands of potential broad-
caster users was not invited to the meeting.

THE EDITOR.

Owing to the enormous number of queries
received daily from readers of POPULAR
WIRELESS, I have decided to reply individually
by post. A weekly selection of questions will,
however, be printed on this page, together with
the answers, for the benefit of readers of
POPULAR WIRELESS in general. Questions
should be clearly and explicitly written, and
should be numbered and written on one side of
the paper only.

All questions to be addressed to: POPULAR
WIRELESS, Queries Dept., Room 131, The Fleet -
way House, Farringdon Street, London, E.C.4.

Readers are requested to send necessary
postage for reply.

" QUERY'" (Tunbridge Wells).-I have a
one -valve set. Can I use the electric light main
-100 volts-for my high-tension voltage,
using a suitable resistance ?

No. The electric light main, even if it is direct
current, is not suitable for the purpose you mention.
You should use a high tension battery of about 40 to
50 volts.

* *

D. T. (Mill cannot connect my set
to earth, as there is no chance of connection
with a water -pipe, and there is concrete all
round the house, so that I cannot use an earth
plate. Shall I be able to work a wireless set ?

Yes. You will be able to use your set by employing
a -balancing capacity instead of the usual earth. The
aerial and earth of every wireless set constitute a
huge condenser, so if you can arrange an alternative

plate " instead of the earth, you will be able to
receive in the usual way. To do this, erect a length of
well insulated wire directly under the aerial and of
the same length. It ran be longer, but not shorter.
This wire should be at a height of about 2 ft., and

very great care must be taken that it is well insulated.
Connect this wire to the " cart " of your receiver
and you will be able to receive in the usual way.

* *

" WORRIED " (Southend).-I have no space
in which to erect an aerial. I want to hear
telephony from Marconi House. What is the
best arrangement for me to use ?

The best set for your purpose would be a three -
valve set. Yost would be able to use a frame aerial
quite satisfactorily. Another advantage you derive
from Ming a frame aerial is that you do not need an
earth connection. This eliminates many of the
" parasitic " noises which are caused by odd currents
coming into the receiver by means of the earth lead,
and allows greater selectivity by virtue of its direc-
tional properties.

A. T. Q. (South London).-I have a one -
valve set. but although I am nearer Marconi
House than Croydon, I hear the latter far
more clearly than the former, which is quite
faint. Can you throw any light on the prob-
lem ?

In all probability the reason is that you cannot
tune down to a low enough wave -length to get
Marconi House..If this is the case, as you are so near
the London station, signals from 2L0 would be so
strong that they would be heard in spite of the set
not being tuned to their wave -length. You are pro-
bably hearing a harmonic in the place of the actual
signal. This would account for the weakness of
reception.

* *

A. R. F. (Rhyl).-Do you think it is possible
for me to hear American stations working
My set is a three -valve one with an 85 -ft. aerial
35 ft. high.

There is no reason why you should not hear
American stations, provided your set is in good order.
Of course, the signals would be confined to C.W. or
spark stations. Telephony could not be heard that
distance on your set. It is probable that the best
results will be obtained at night, as it, is possible to
hear much farther then than during the day.

* * *

" READER" (Bedford).-I am contemplating
buying a wireless receiving set, and I want to
be able to hear the concerts from London.
Will a two -valve set be sufficient, or should I
get three valves ?

You should be able to hear London quite well
using two valves, but if you wish to employ a loud
speaker three valves at least will be necessary.

* *

" WAVE-LENCTFI" (Plymouth).-I have a
crystal set, and have wound a coil with 300
turns of 24 S.W.G. wire. The diameter of the
coil is 4 ins. What is my wave -length ?

If you are using a normal aerial, 2,300 metres.
No, it is not any use considering the coil with only
10 turns, as it would not materially add to the
fundamental wave -length of your aerial.

* * *

R. F. (Clapham).-My aerial is fairly high,
but I can only have it 60 ft. long. Is it all
right for me to have a double aerial, or am I
only allowed to use a single one ? My down
lead is 15 ft.

Yes, you can put up ii double aerial. If the
combined height and length' does not exceed 100 it.
Having two wires does not affect this regulation,

* *

T. P. H. (Hendon).-I have been using a
crystal set with a galena crystal, and until
recently it has given very good results.- NOtt
however, I cannot find any sensitive spot on
the crystal. Is it worn out-? -

This trouble is sometimes found, with crystals, but
it does not mean that you 'will have to discard it
altogether, Try scraping the surface with a knifes:,
it is quite likely that you will find several seriaiti
spots. If this fails, break the crystal into seveLln
pieces, and use any of these as your detector. TChts
method very often gives you several good detectors
in the place of the old crystal. Of course, if yoga
cannot find any sensitive spots even then, the crystki
will have to be changed and a new one obtained.

,Continued on page 490.)
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DUBILIER GRID LEAKS
are like Dubilier Condensers

THE BEST.

EACH
216
EACH

We have now got into full swing on the mass production of grid
leaks, and in consequence have greatly reduced the manufacturing cost.
We have, as usual, decided to reduce our price accordingly, and in
future the Dubilier Grid Leaks will be sold at 2/6 each.
Dealers holding stocks of Dubilier Grid Leaks will be credited in full
if they return their stocks to us.

Dubilier Grid Leaks are Accurate, Constant, Guaranteed.
TRADE TERMS ON APPLICATION.

THE DUBILIER CONDENSER CO. (1921), LTD.,
DUCON WORKS, Goldhawk Road, Shepherd's Bush, London, W 12

Telephone-Hammersmith 1081. Telegranri-Hivoltcoo, Phone, Lon:ha. Code-Marconi International.

The RADIO
PATHFINDER

By RICHARD H. RANGER
Profusely Illustrated. Cr. 8vo., 6s.

Written in simple, non -technical language, this book is
scientifically accurate ( its accuracy has been attested by
experts). It imparts to the amateur a sound knowledge
of the basic principles of radio telegraphy and telephony.

HEINEMANN.

PLAIN
TYPE.

RADCOM RHEOSTATS.
FEATURES

Panel Mounting in. to in.
Positive stops at Zero and full resistance.

Single Turn Control, Smooth acting.
PLAIN TYPE 5/ -
VERNIER TYPE 7/6

for Detector Valves
Orders value £2, not exceeding 11 lbs. weight,

Carriage Paid.
Radeom Tuners, Transformers,Accumulators

adio
COMPONENTS VP

12-13, Henrietta St., London, W.C.2.
'Phone: Gerrard 792
Telegrams: Radponents, Rand, London.

E.P.S.5,

BROADCASTING
IS NOW ASSURED

E - GET YOUR INSTALLATION BEFORE THE RUSH.
HOW TO BUILD THE FINEST RECEIVING STATION EXPANOINI BY INSTALMENTS.

= TO RECEIVE SIGNALS YOU MUST HAVE Aerial Wire, 150 ft.
Silicon Bronze, 4/6 ; insulators from 4d. each ; Tuning Stand (3 =

= 30/- ; Coils from 1/3, according to W.L. ; Detector Uhit (valve), 37/6 ; =
= Phones from 24/- ; Condensers, Variable, 5/- to 36/- ; H.T. and L.T. =
= Batteries, Fee our list.
= TO INREASE RANGE YOU REQUIRE 1 H.F. Unit, 37/6, and so =
= that your friends can hear add I L.F. Unit, 45/-.

Illustrated Catalogue, " TV," including list of stations, 'useful books, =
etc., we can supply, 6d. post free.

=== EONS WIRELESS SUPPLY EECOMPANY,FLEET ST1, E.C.4.
il1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111-E

RELIANCE RADIO SERVICE CO.
THE " RELIANCE" CRYSTAL RECEIVING SET.

Mounted in polished oak cabinet, complete with Double
Headphones, 100 -feet Aerial, Insulators, etc. No further
outlay. Each set tested by us for receiving, and has a
guaranteed range of 25 miles. and much further for Morse.

PRICE COMPLETE - £2 15 0
INSTRUMENT ONLY - £ 1 10 0

These sets are sold on our " money back principle, and
our service extends to free advice on any point at any time.
You therefore run no risk in dealing with us.
Call, write, or 'phone. Demonstrations given by arrangement.

VALVE SETS IN STOCK from £8 8 0.
Spates at Popular Prices.

RELIANCE RADIO SERVICE CO.,
283, St. John Street, London, E.C.1. (Clerkenwell 4290)
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RADIOTORIAL
QUESTIONS AND ANSWERS. -

(Continued from page 488.)

R. A. V. W. (London).-To what part of the
variable condenser are the wires connected ?

One to one of the pillars supporting the fixed vanes
and the other to the moving vane spindle.

Which is the better, 100 -ft; single aerial or a
50 -ft. double at the same height ?

The longer'single will be preferable.
What is the maximum size for a tuning in-

ductance to use for a valve set ?
Hardly any limit can be placed on the size, which;

within reason, is of no great importance apart from
the fact that upon its dimensions will rely its wave-
length range. Thus, if it is desired to bring in the
very short wave -lengths the diameter should not be
excessively large and the maximum value not more
than three or four times the desired minimum.

* *

" WIREPUL " (Dagertham).-What thickness
of soft iron is used for high resistance telephone
receivers ?

.01 to .005 inches.
* *

" READER" (Bexley).-Would it be possible
to hear The Hague on an indoor aerial wound
15 times round a frame with 3 -foot arms using
2 valves ?

From the sketch we take it that the frame is 6 feet
square. You would not hear the Hague with less
than four valves.

What condenser do I require for tuning ?
.0005 mfds.

* *

" LICEC RELLAW " (London, N.16).-In the
article in number 18 on " Controlling Models "
would the cost for making a wireless controlled
train, not including the train arid the accumu-
lator, be only the prices mentioned,. i.e. 5s.,
5s. 6d., 7s. or 17s. 6d. in all ?

That would cover the more expensive transmitting
apparatus, but does not include that required for the
receiving and relaying instruments, which will be
dealt with in subsequent articles.

A. G. D. (Thames Ditton).-What is the
" Debeg " code sent out by Nauen at 9.40 a.m.
G.M.T. ?

" Debeg " is an abbreviation for the Lindenberg
meteorological code, which reports wind in the upper
atmosphere by means of captive balloon observations.

" WONDERING " (Chelsea).-I am erecting a
wireless set at home, but the Underground
Railway runs alongside of the house. Is that
going to affect the reception of signals ?

There will doubtless be considerable interference
due to the inevitable- leakage causing earth currents,
but with a crystal set it will not be as noticeable as
it would he using valves. The former should be
quite O.K. for 2L0 on 'phones. and, in any case, we
do not think that you would be able to employ
valve amplification in order to introduce a loud
speaker owing to the probable interruptions.

* * *

" COLONIAL " (S. Africa).-I have a crystal
set, but wish to be able to hear such stations as
Carnarvon. My aerial is 80 feet long and 40
feet high, and I live 800 feet up. Does this
mean my aerial is 840 feet high ? What set
should I use for long-distance reception ?

You would need at least a five -valve set to give
anything like satisfactory results. It would even
then be doubtful as to whether you would hear Car-
narvon. But there are several coast stations round
Africa which you ought to have no difficulty in hear-
ing. Although it may help in reception, the fact that
you are 800 feet above sea level does not mean that
you have an aerial of 800 feet in height. The effec-
tive height of an aerial is its distance or height from
the nearest earth, so that your aerial is only 40 feet
high after all.

* * *

A. P. D. (Southampton).-Can you please
let me have the wave -length of my inductance ?.
It is 3 inches diameter and 8 inches long.

Assuming that It is wound for the whole length of
the former, and also that you are using the usual
gauges of enamelled wire, your inductance with a
normal aerial would be as follows :-

22 S.W.G. 900 metres approx.
24 1200
26 1500

" LEARNER " (St. Albans).-I am building a
crystal set, and I want to be able to tune to
about 1500 metres. I have a former 31 inches
diameter : how long ought it to be using 24 d:e.c
wire. of which I have a lot on hand ?

Approximately 400 turns would give you the wave-
length required. This means the former should be
about 10 inches IOW.

" WORRIED " (Chatham).-I have just been
told that the P. M. G. will not allow a reactance
on a single valve set, even with an experimental
licence. Is this so ? How can I alter my set
to comply with his regulations ?

There are two ways which you could use for elimin-
ating the oscillations set up, in the aerial by the re-
actance of the valve. One is to cut out the reactance
altogether, joining the plate of the valve straight to
the 'phones or telephone transformer. The other is
to employ a secondary inductance, loose -coupled to
the aerial inductance, and then have the reactance
loosely coupled to the secondary.

* *

G. D. (Barnet). -4 have trouble in fixing my
crystal in its holder, three -screw type. The
crystal is small and I find it difficult to get a
firm grip on it. Can I solder it in ? I am
using Galena.

If you are using Galena as a crystal, you must not
use solder as a means of fixing. Heat tends to
destroy or weaken the rectifying properties of the
mineral. A good tip is to wrap the crystal round
with tinfoil and then try the three -screw method of
fixing once again. It is quite likely that it will grip
successfully this time.

" CoNTAcre " (Grimsby).-Is platinum still
used for the contacts of various wireless instru-
ments, or has it been found possible to sub-
stitute that for a less expensive metal ?

Platinum is still largely employed, invariably for
telegraph apparatus, although a gold and silver alloy
(10 per cent. gold, 90 per cent. silver) is used to a
certain extent.

What is a polarised relay ?
A relay the movement of the armature of which

depends on the direction of the current. This type
is employed largely in automatic wireless work, as
they are more sensitive than the non -polarised type.

(Continued on page 492.)

TWO EXHIBITION SUCCESSES

Mast and Aerial
Construction for

Amateurs

F. J. AINSLEY,
Crown 8vo. 88 Pages.

70 diagrams and illustrations.

Price 1 /6 net
(Postage 2d.)

This book is one which the amateur
will read with gratitude to the
author who has rendered a great
service in removing the difficulties
of mast amt aerial construction.
With the use of a few ordinary
tools and by following the in-
structions given in the book this

will be found a simple matter.

Crystal Receivers
for Broadcast
Reception

BY

PERCY- W. HARRIS
Crown 8vo. 81 Pales.
Over 70 photographs and diagrams.

Price 116 net
{Postage 2d.)

An explanation in popular language
of the principles upon which the
numerous Crystal Receiving Sets now
on the market, nre designed, the
reasons for the differences between
them, and bow all of them can be
adjusted for the greatest efficiency.

Full directions for building a simple
Crystal Receiver for Wireless Tele-
phone Broadcasting are also given.

All Real Amateurs Read

THE WIRELESS WORLD&RADIO REVIEW
Price 6d. Weekly.

The Wireless Press, Ltd., Dept.p.w.,
THE PIONEER HOUSE FOR WIRELESS PUBLICATIONS,
12-13, Henrietta Street, Strand, London, W.C.2,

ECON MANUFACTURING CO., LTD.
HAVE REMOVED TO THEIR NEW FACTORY

63a, Paris Garden, Stamford St., Blackfriars, S.E.1.
'Phone: HOP. 2000.

1/6 AERIAL INSULATORS 1/6
each. Set of 4 5/6 (postage 1/- extra). each.

Universally acknowledged at The All -British Wireless
Exhibition to be one of the most outstanding exhibits and
to be the most perfect form of Radio Aerial Insulator in
the world. Adopted by the principal wireless com-
panies. No soldering required. No surface leakage.

Absolutely weatherproof. Can be fixed up in !ct minute.

Econ Single Lorgretle 'Phones,120,2,000 or 4,000 ohms, 21,'- each,

glamsrangsrararain'arliPlarttimare.Praftslon"staRra

WIRELESS
ENTHUSIASTS !

I HAVE IN STOCK ONLY THE
BEST MAKE AT LOWESF PRICES

FOR' ACCESSORIES, ETC.
CALL, 'PHONE, OR WRITE-

ALBERT DE SOLLA,
10, LIME ST. ANDREW STREET, ST, MARTIN'S LANE.

W.C.2. ('Phone: Gerrard 6725.)
POST ORDERS RECEIVE SPECIAL ATTENTION.

dekorogoArP"Ae,
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Post 6d. Free.

Our big :32 -pall, I us-
trated Catalogue sele t ree

with cum, Booklet.

Etrag:I.

PARIS
Telephony on
on?. Valve from
SOMERSET

NTIRELY without previous
A-' experience, a Somerset
amateur received music and
speech from Paris "with won-
derful clearness" on his home
constructed No. 4 Unit made up
from Peto Scott standardised
components. (Name on request.)
You would be equally satisfied.
This Booklet, well written and
illustrated, shows you how easily
you can build a highly efficient

Valve Set with only a screwdriver
and a pair of pliers. At any time
you can add further Valves without
discarding previous apparatus.
Buy Peto Scott Standardised Radio
Units and you will start right.

Showrooms and Offices :
FEATHERSTONE HOUSE,
64, HIGH HOLBORN, W.C.1.

Can I help you
I WILL GIVE YOU £50
if I tail to produce over 7,000 testimonials
from others I have helped

TO A SUCCESSFUL CAREER:
Pourer to SUCCCS3,

WE TEACH
BY POST.

ADVICE.FREE
; Most. moderate

cnarges-payable.
;

LEARN A TRADE
OR PROFESSION

ARE YOU QUALIFIED ?
FOR THE JOB YOU SEEK
Write for one of our FREE BOOKLETS on. WIRELESS TELEGRAPHY,

or on any of the following siii,jo.ts-
Architectural Drawing s MathematicsMatriculationBuilding Construction 1,_

Clerk of Works' Duties J Metallurgy
Aviation Mining

n
Boiler Making

gBoiler Engineering Mine Surveyi
Motor Engineering

Chemistry Naval Architecture
Civil Engineering Pattern Making
Concrete and Steel Salesmanship
Draughtsmanship Sanitation
Electricity Shipbuilding
Engineering Structural Engineering
Foundry Work Surveying and LevellingInternal Comb .Engines Telegraphy and Telephony
Marine Engineering Special Course for Apprentices
What proof do you carry? Your word to an employer is not proof that
you are efficient, but a College Qua dying Diploma or Certificate, signed
by the Professional Staff, is a prop of efficiency, and a valuable asset in
seeking a remunerative position.We specialise in all exams. connected with Wireless and othertechnical subjects. It you are preparing for any exam. ask our advice.
All particulars FREE OF CHARGE Parents should neck our advice for
their sous. If you are interested in Wireless, or any of the subjects
mentioned above, write.
naming the subject, and
we will send you our
FREE BOOKLET. Please
state your age.

COURSES SPECIALLY
COMBINED TO MEET
ALL REQUIREMENTS.

Department106.

PARTS 1 & 2
NOW ON SALE

Buy theft 10 -DAY

of the World Famous HARMSWORTH'S

CHILDREN'S ENCYCLOPEDIA
Edited by ARTHUR MEE

The Most Wonderful Book for Children ever written
Bigger, better, and more splendid than ever before, the NEW production of The
Children's Encyclopedia has already proved an overwhelming success. You can buy
Parts l and 2 TO -DAY.

The Lady -in -Waiting to
H.M. The Queen

writes : " Her Majesty has looked through it and thinks it so delightful that she
has at once given it to one of the Balmoral schools for the use of the children."

No other Book like it Superb COLOURED Pictures
The Children's Encyclopedia is the
only book of its kind In the world-the
only book which can be read with equal
interest by both parents and children-
the only book equally welcome in the
nursery, the school -room, or by the
fireside in the evening.

The complete work will contain
10,000 pictures.
Thousands of things in COLOUR and
Photogravure, picture maps of the
earth's making, picture atlas of the
world, and the glory of everything
under the sun.

Be sure and ask for HARMSWORTH'S

(HILDRENS ENCYCLOPEDIA
In Fortnightly Parts. Edited by ARTHUR MEE 173 Per Part
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ELECTRADIX RADIOS.
Immediate Delivery
from our Huge Stocks.

Everything from a Recorder to an
Earth Clip.

The best -equipped City depot.
COME AND SEE US.

9, Colonial Avenue is first opening on left
in the Minorics, near Aldgate Station,

Metropolitan Railway.

LESLIE DIXON &CO. Area4E6.
9, Colonial Avenue, London, Ed

LOW RES. RECEIVERS.
150 w. NEW, 316 each. Post Free.

NEW GOVT. POTENTIOMETERS, 7I Each,
Post Free. BAMBOO POLES, 8 ft., bundles of 4,

3f-, Carriage Forward.
HYAMS, Southville, South Lambeth, S.W.S.

TO THE TRADE.
Ebonite-Copper Wire, Bare &
Covered-Aerials-Sleevings, &c.

Wireless Supplies. Prompt Delivery.

Cables & Electrical Supplies, Mica House, Olford St.,
Caledonian Rd., London, N.I. Telephone: North 805

is all you pay for a superbly
made Mead Gramophone with
massive solid oak cabinet,

.gigantic richly coloured horn,
extra large motWand un-
usually loud Sound Repro-
ducer. Sent packed free,
and -carriage paid on
10 Days' Free Trial.
Your money refunded if not
satisfied. Exquisitely de-
signed Portable HornleSs
and Table-Grands at 4074
below Shop prices, Write
for illustrated art catalogue.

Company'Dept 0109
Birmingham.

RADIOTORIAL
QUESTIONS AND AN-SWERS:

(Continued from page -190.)

S. S. (Battersea).-Can ebonite panel, 1 inch
thick, be drilled with a brace and bit as easily
as with a drill, and as neatly also ?

No. A high-speed drill is the most efficient in this
ease ; a brace and bit could be used, but it would be
difficult to make a really good job of it. Of course
a metal drill has to be used; those for drilling wood
are of no use in the case of ebonite.

* . *
J. R. T. (Liverpool).-What is the use of

having an earth arrester ? I cannot see why -
the arrangement should work at all.

The reason for having an earth arrester is to pro-
vide safety in the case of heavy atmospherics or light-
ning. These high-yoltage charges, very often capable
of doing damage to the receiving set, naturally, take
the nearest path to earth. This is by way of the
aerial. When they come to the earth arrester they
have a choice, as it were, of two paths, the small gap
or the highly inductive windings of the A.T.I. These
windings offer great impedance to such currents, anti
as they are usually of sufficient voltage to break
down the tiny air gap of the earth arrester, they
choose the latter path, and spark down to earth,
leaving the set and its delicate windings uninjured.

W. R. S. (Bradford) sends particulars of his
single -valve set and states that he is obtaining
very poor results.

In the first case 32 is not a suitable wire for winding
A. T. I.'s. Re -wind your 10 by 5 inch coil with 22 or
24 S. W. G. Also your circuit shows no. grid leak or
condenser. Try the effect of connecting a 2-megohm
leak from the grid to earth with the grid lead to the
coil broken by a '0003 mfd. fixed condenser.

A. H. (Croydon).-Across which terminals of
my crystal set should I place a fixed condenser ?

_Directly across the telephone -terminals. If it is
desired to increase the -wave -length range of a set a
hundred or two inettes,T.a'slnall 'fled `condenser can

. be -placethacross.the-aerial 'and- eartleterminals.'- For
iastance,R the setawill tune to 2,000 metres and it
is desired to Mach-. 2,000. in order to bring in Eiffel
Tower, and no condenser_ at all is employed, the
addition of a '0005 mlic fixed'rondenser would have

- the desired .effect, but should be disconnected when
tuning in the lowerwate-lengths. It nerd, hardly he
added that thinlatter would not be, necessary if the
ebadenser was variable.-- Even if a variable condenser
of a value not exceeding the above figure is employed,
further capacity' iu Permissible in -order to increase the

'range, and as a matter of fact, with a hind, nuThber of
sets, -is preferable -to placing a loading -inductance in
series, .although The rule is:` to have 0 minimum of
parallel capacity in open circuits.

GENUINE BARGAINS.
SPECIAL OFFER FOR THIS WEEK-
Moorhead " R " Valves, absolutely new 11 '.
Ex -Army I ntervalve transformers ... ... 18'6
ExArmy Telephone transformers ... 15/.
Brown Telephones, type " A," as new

LR. 120w ...
We solicit your enquiries for all component

parts. Valves are sent at purchaser's risk by
registered post. Post paid on all orders over I:2.

Visit our new demonstration and showrooms:
321, Vauxhall Bridge Rd., Victoria SAVA.

'Phone: Victoria 5413.
WHALE & Co., 201, Powis Street,

WOOLWICH, S.E.18.
'Phone: Woolwich 548.

TO WIRELESS EXPERIMENTERS. PATENT YOURINVENTIONS.
They may prove very valuable. Particulars anti
consultations free, BROWNE & CO., Patent Agents,
D. Warwick Court, Holborn, London, W.C. 1.
Established 1840. Telephone : Chancery 7547.

PORTLAND'S PARTS. BY POST. All parts for
Condenser and 2 -Valve Panel set in stock. Ebonite
by return. Amateurs will find parts perfect for
assembling. Generous terms for trade. List free.
PORTLAND, OLYMPIA.39. SINCLAIR ROAD.

LONDON. W.I4

We have large stocks of all Wireless
Components, AND TILE PRICES ARE RIGHT.

VALVE PANELS on the unit system,
each unit self-contained.

Send for catalogue, printed on art paper
and profusely illustrated.

Price 3d., returnable on first order of 5s.

P. H. BOYS and CO.,
ELECTRICAL AND WIRELESS ENGINEERS,

187, Goswell Road, London, &C.1.
'Phone Clerkenwell 4454.

EBONITE
Sheets, rods, tubes, etc. Panels
cut to any size. Prompt supplies.

Address your enquiries to-
A. H. Clackson Ltd', MaVulcanite

tYPEFAI 10 E , 119, Fleet St., London, E.C.4.

" POPULAR WIRELESS."

FATHER :  Hark, Cook, that's The Hague !" MOTHER (from the door) : "Smell, Cook, that's the dinner burning !''



0,tobel 2dEh 1022. POPULAR WIRELESS WEEKLY. iii

if

fcf

fl

ff

ff

ff

f(

iC

ifi

ff

ff

ff

ff

120 ohms, 42;'6
BRAND NEW

ORDER NOW-- OR YOU MAY BE TOO LATE.
OUR STOCK OF

BROWN HEADPHONES
("A" Type, Reed Pattern, Aluminium Diaphragms)

IS RAPIDLY BECOMING DEPLETED.

Large numbers are being taken up daily by all the leading wireless factors and
merchants. Our customers include the following :

BRITISH THOMSON-HOUSTON CO., Ltd.,
ARMY & NAVY STORES, Ltd,
A. W. GAMAGE, Ltd., SELFRIDGE & CO., Ltd.

During the last three months we have sold nearly £20,000 worth of these Head-
phones in all parts of the world.

THESE FACTS SPEAK FOR THEMSELVES.
(maker's price 58/-) 8,000 ohms, 49/6 (maker's price, 66/-)
AND UNUSED. ALL -ALUMINIUM DIAPHRAGMS.

SULLIVAN, 8,000 ohms, 36,6.
CORDS FOR EITHER OF ABOVE, 2/9, 3,- AND 3 6 EACH.

Postage (Registered) 11- ertra.

OUR GILT-EDGED GUARANTEE STILL HOLDS GOOD.
Every order despatched within 4 hours of receipt.

FULLER
BLOCK TYPE

ACCUMULATORS,
in all capacities up to 220 amp. hours,

supplied to
Metropolitan -Vickers Electrical Co., Ltd.,
Callender's Cable and Construction Co., Ltd.,
British Insulated and Helsby Cables. Ltd.,
H. W. Sullivan,
And over 100 Public Electricity Under-

takings.
Price List on Application.

200 always ready charged in stock.

The " PARLIPHONE "
LOUD SPEAKER (Prov. Patent No. 21967\

Instantaneous success of our effort to pro-
vide a reliable loud speaker at a fair price.
SOLID EBONITE. NO METAL. ENSURING
PERFECT CLARITY AND ABSOLUTELY
NO DISTORTION. 25 ins. high, 61, -in. base.

The interior is screwed and
made to receive a Brown's
Patent Standard Receiver.
Order early if prompt delivery

is required.

32/6
Carr, 13 extra.

Marconi R Valves, 17j6 each. Mullard Ora Valves. 15,- each. Dewar Switches, 5/- each. Valve
Holders, best quality, 1/9. Variable Condensers, '0005 mfds. 18,6 ; '001, 24/6. Murdoch's Filament

Resistances, 6'9. Dubilier Condensers, 2/6 and 3 - each. Mullard Grid Leaks, 5/- each.
WE STOCK ONLY THE FINEST QUALITY OF ACCESSORIES.
INFERIOR QUALITY ONLY LEADS TO DISAPPOINTMENT.

Our Technical Experts always in attendance to give FREE ADVICE to Amateurs

The City Accumulator Co.,
79, Mark Lane, E.C.3. 'Phone :

AVENUE 91

Agents : LONDON : A. W. GAMAGE, LTD., Holborn, E.C. SELFRIDGE & CO., LTD., Oxford Street, W. RICHFORD & Co., 153, Fleet Street, E
YORKS : BARNSLEY BRITISH CO-OPERATIVE SOCIETY, LTD., Barnsley.
CiLos.: BRISTOL WIRELESS Co., 52, Cotham Hill, Bristol.
S. WALES: SOUTH WALES WIRELESS INSTALLATION Co., LTD., 18, West Bute Street, Cardiff.
N. WALES, LANCS., CHES. & I.O.M. : THE " ALL -BRITISH " WIRELESS MANUFACTURES CO., LTD., 70, Central Bldgs., 41,

Street, Liverpool.

OUR NEW SHOWROOMS-THE LARGEST AND MOST UP-TO-DATE IN THE CITY
OF LONDON-ARE NOW OPEN, AND THE PUBLIC ARE CORDIALLY INVITED
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"MAGNAVOX"
The World's Finest

Loud Speaker.

Radio brings it
MAGNAVOX

tells it.

No. R1282 (18' Horn).

To enjoy and obtain the greatest possible satisfaction from
your Wireless Receiving Set, equip it with a Magnavox
Loud Speaker. Hear the voice of the singer faithfully
reproduced, the perfect intonations of the lecturer, or the
natural sound of music.
The introduction of the Magnavox Loud Speaker for use
with Radio Receiving Sets marks a most important
development, and will be the means of making Broad-
casting extremely popular.

To obtain the greatest sound volume of which the MAGNAVOX
is capable, use a MAGNAVOX AMPLIFIER.

IMMEDIATE DELIVERY.

To be obtained from all dealers or direct from the
Manufacturers and Sole Licensees :

Sterling 1 elephone & Electric
TELEPHONE HOUSE, Co., Ltd.,

210/212, Tottenham Court Road,' London, W .1.
Telephone No.: 4144 Museum (7 lines). Telegrams 'Cueumis,Wesdo.London'

Works: DAGENHAM, ESSEX.
BRANCHES : NEWCASTLE -ON -TYNE : 9, Clavering Place.

CARDIFF : 8, Park Place.
WRITE FOR LEAFLET No. 326.

LEAD-IN
6/6

MAXIMUM1

r-Power Simplicity -
and Purity of Tone

REG.'S TEREO

is incomparable.
All Crystophone models comply with
the latest Post Office Regulations.

Outfit No. 2.-Crystophone Receiver,
Type 21 TT., Crystor Aerial Outfit, a
pair of Sterling Headphones. 4,000 ohms,
packed in suitable box £6 : 15: 6
Outfit No. 3.-Crystophone " Scout
Receiver. Crystor Aerial Outfit, a pair of
British Headphones, 4,000 ohms, packed
in suitable box .. £5 : 12 : 6
Type 30 as one, two, three, or four
Valve Receiver from .. £9 : 9: 0
The Crystophone will stand the Acid Test of a practical I

'demonstration-ALWAYS.- - - -
STOCKED BY ALL

WIRELESS STORES!
EVERYWHERE i

angst, no

COWL, INSULATORS
Guarantee

100%
Efficiency

from any
Aerial to Receiver

Crystor Aerial Outfits
tINOLE-WIRE AERIAL TWO- W IRE AERIAL
contaming 2 Crystor Conta n.ng 4 Crystor
Cowl Aer.al Insulators, Cowl Aer.al Insulators,
1 Crystor Cowl Lead -In 1 Crystor Cowl Lead -In
(vertical or horkental). (vertical or bor.zontal
100 ft. Beat Qual'ty type), 100 ft. Best
stranded copper Aerial Quality stranded cop.
Wire, 100 ft. Best per Aerial W re, 100 ft.
Hemp Rope, and one Best Hemp Rope, and
pulley block, packed in one pulley block,
box. packedin box.
Price complete, 18/6 Price complete. 21/-

Postage 1!6 extra. Postage 1(6 extra.

Horizontal Wall or SUPPLIES CO. I Vertical Root
Window

64, Mortimer Street, LEAD-IN
LONDON, W.1.
Phone Museum 2672

'Adragonalra!Wemel'so', London.' I- 6/ -

Printed and published every Friday by the proprietors, The Amalgamated Press 118221, Ltd., The Fleetway House, Farringdon Street, London, E.C.4.
Advertisement Oflices: Messrs J. II. Lile, Ltd., 4, Ludgate Circus, London, E.C.4. Registered as a newspaper and for transmission by Canadian Magazine
Post. Subscription rates: Inland and Abroad, 17/4 per annum, 8/8 for six months. Sole agents for South Africa: The Central News Agency, Ltd. Sole agents for
Australia and New Zealand: Messrs. Gordon & Gotch, Ltd.; and for Canada: The Imperial News Co., Ltd. Saturday, October 28, 1922.
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