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The Prince of Wales and Wireless.
HIS-ROYAL HIGHNESS THE PRINCE
OF WALES has graciously consented

.to * broadeast.”” by wireless telephony

from York House, through Marconi House,
London, on the evening of Octoker 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 he 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 wircless between
7.30 and 8 p.m., the Marconi House station
wave-length bemg 360 metres, and the call
letters 2 L O.

Weather Forecasts. .
PEAKING before the Mathematical
“and Physical Science Section of the

British - - Association recently, Dr.

G.C. Simpson, director of the Meteorological

Office, said, in connection with the weather

forecasts by wireless, that a scheme ha.d heen

prepared for dlstnbutmg the *“general
inference ™ by wireless telephone mstead of
by the Morse code, and would he put into
operatlon as soon ss there was an organised
scheme for_ broadcasting in this country.

Mr.” M. A. Gibleft, the assistant super-

intendent of the forecasting service at the

Meteorological Office, read a paper describ-

unlmuted granting of permlts for the usc o

_ private w u'cleﬂs transmlssxon stations.

“The future of iireless telegraphy,’ M
Professor-Branly %batos, is almost realised,
and.all that remains is to extend its applica-
tion to mechanism’ operatmg at a distance,
such as stcering ships, aircraft, ete. The
only regrettable featuce 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 transniission
posts.  Terrible consequences that may
result from this in the way of spying, sabot-
age, and various kinds of attacks coming
from the fronticrs or interior of a countr Vs
may ecasily be imagined.

In order . that a maximum
number of scouts may listen in on
this occasion, special arrange-
ments are being made with the

wireless  societies  throughout
Great Britain whereby they
place . their services at the

disposal of local troops.
* * *
Floods at-Towyn,
NUSUAL flood scencs were

“ It is no sceret that aircraft
can now be stcered by wireless
without the aid of a pilot.
Suppose such an aircraft be Hitted
with wireless antennz. By this
means its cxact position could be
constantly ascertained. Suppose,
further, that such an aircraft
were loaded with explosives. Tts
burden could be exploded over
any dcpot of munitions, fortified

position, or other important
point that was selected by its
operators.”

witnessed  recently  at
Towyn, Merionethshire,’
owing to the river embankment
Leing waghed away. The

Marcom cxperimental station at Towyn
wa.s flooded, the water mounting in the
cigine-room to a dopth of three feet.
Ope’rabors had to.engage boats to perform
their duties. )
* *

Marconi Concession in Austria Ratified.
THE Reparations Commission hkaving

© ratified the " Austiian Government’s

concession - to- Marconi’s  Wircless

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 ercet, and to work
for thirty years, wircless stations for public
-trafic between Austria and all other
countries,

* * *
A New “ Stunt.”

STRANGE use of wircless is reported
from Chicago, where at the Cook
County Fair a horse named Radio has

been trained to cirele 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 sitsin
the grand stand and sends all his commands
by wireless.

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

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

ing the present methods of gathering and
disseminating weather information.

* ik *
Progress at Nauen.

I’I‘ is stated by “ The Engincer ” that good .

progress-is being made with the exten-

sion of the radio station at Nauen,
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 arc over 390 ft. in
height, have béén removed and replaced by a
series of seven towers 688 ft. in height,
which provide four additional antennwm
circuits, each of which is served by a high-
froquencv alternator. The new aerial will
be used for American, Asiatic, African, 'and
European serviees, and for ‘distant stations
(such as the South American station) T tivo
or more aerials may be nsed 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.

ROFESSOR 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 i8,”” added the scientist
gravely, ‘“the pricc we have to pay for
progress.”’

A Correction.

In a recent issue.we stated that Mr.
Greenslade obtained the- third prize in the
Amateur Transatlantic Teésts. This is not
s0, the third prize winner being Mr. W. E. T,
Corsham (2 U V), of 104, Hallcsden Gardens,
N.Ww.10.

L * *

Various Items.

HE new radio station in Warsaw,
which is being erected by the Radio
Corporation of America, is nearing

complctlon, and it is anticipated that it will
bei in working order next month
#* ES
The Radio Corporation of America has
sccured orders for the ercction of five radi»
stations, cach 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.
ES * £
Sir William - Vicars- has- been appointed
chairman of the Australian Amalgamated
Wireless Company.
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NOTES AND NEWS.

(Continued from predious page.)

The Chase Motor Co.'

HE Chase Motor Co., Ltd., of New-
castle-on-Tyne, ask me to point out’
that they do not possess a broad-

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

* * 4

Broadeasting.

CONSIDERA'BI.E progress . has been
made in the-negotiations between the
Postmaster-General .and the Broad-

casting Comunittee -on the one. hand and

hetween the Wireless Manufacturers and the

Matooni Company on the other.

The Postmaster-General is looking after
the interests of the public, and 1" 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 seb
owned by Mr. H. Catter-Bowles, 51, Guntere
stone Road, West Kensington,

The Chairman.

T has been agreed that the chairman of
the company shall be a well-known
public man not connected with any of

the wireless companies.” I’ hear * that
Lord QGainford is likely to be the first
chairman. The choice is an ‘excellent one,
and under his presideney the business of
the company should he well managed.

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

Tt is probable that when the Broadeasting
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.carly commencement in
the” London arca. It is hoped that some
existing stations in the provinces.will be
availableas temporary broadeasting 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,

Tt is understood that the maximum wave-
length to be alloweq for broadcasting will be
700 metres, )

= el s e
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Exhibition Items.

OWING te late delivery of copy it was
not possible to mention the exhibits
of Messrs. Hambling, Clapp & Co. in

‘our last issuc.

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

* s * s B

Half-hour telephony transmissions on
360 metres, dafly at 11, 3, 6, and 8 o’clock,
have been a welcome feature this week, The
transmissions were arranged in conncction
with the exhibition.

* £ *

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

* * L

And it is equally gratifying to learn that
Porurar 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.

4 * *

Mr. John Scott-Taggart, our chief tech-
pical adviser,. had a wvery appreciative
audience at his lecture. '

* * *

As we go to press, T hear that the ex-

hibition has been a great success.

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

Mr. W. G. Cotterell’s home-made crystal set at,
2%, Burlington Road, Small Heath.

Sir H B. Jackson, Admiral of the
Fleet; A. A, Campbell Swinton, E.R.S,
M.Inst.C.LE., M.I.LE.E., M.Inst M.E. ; Frank
Hope-Jones, M.LE.E.; Maurice Child;
G. P. Mair, A M.Inst.C.E., M.Inst.Mech.E ;
G. G. Blake, M\LE.E, A.Inst.P.; E.
Blake, AM.LEE.; Philip R. Cousey,
B.Sc., AMLE.E,, FlInst.P.; W. R. H.
Tingey, late Royal Corps Signals, T.F.;
R. Clinker; John Scott-Taggart, M.C,
AMILEE, F.Inst.P.; Lt. H. Walker,
AMIEE.; H. K. Rivers-Moore,
AMIE.E, B.Se, ]

ARIEL,

Note.—The Bar Lightship, Liverpool,
sends telephony at 6 a.m., 8 am., 2 pm,,

4 pm, 6 pm., 8 pm. {(GMT.). 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 ag follows :

3.20 a.m. to 3.30; 9.20 to 9.30; 15.20 to
15.30 ; 20.20 to 20.30 ; meteovalogical report
for Irance by wireless telegraphy .in code.
4.50 and 12.15, telephoned {forecasts of
weather, 12.30 to 12.45, weather report over
Eurepe 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
arc valuable. England being in the known
radius, English reports are weloomed, but

What you can hear

every evening of the week on your set.
TELEPHONY TRARSMISSIONS.

Station. Cullwign Wave-length Remarks.
in-metress ]
Croydon . .. GED 900 Throughout day to aeroplanes. '
Marconi House, London 2LO 360 Not regular.
Writtle . .- 2MT 400 .. Tuesdays, 7 p.m. (G.M.T.).
Paris® . - FL 2,600 .. (See foot-note.)
Kénigswusterhausen LP 2,500 and .. Daily, 7 and 10.30 a.m. (G.M.T.).
: 4,100
The Haguet PCGG 1,085 Sundays, 2.30 and 5.30 p.m., and 8 to
Messrs. Burnham » 9 p.m. Thursdays, 8 to 9 p.m.
(Blackheath) 2FQ 440 .+ About 9 o'clock any evening.

1rc

naturally are not sufficiently far-distant to be
of any gréat research value,

Mr. Ie Qieux reports that perhaps
amateurs have heard the conterts which’
have been transmitted daily to the Conconrs
Lépine at 17.00. They continue unti}
‘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 intcresting-experiments |
will be made with trans-Atlantic tele-
phony, on much higher power than those
from Poldhu in 1921.. Concertina golos are,
among others, to be made the subject of 1
experiment.

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

Many amateurs may be heard of an even-
ing on 440. metres, hlso as low down as 60§
metres. '
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SOME SCIENTIFIC ASPECTS OF WIRELESS.

By P. J. 2ISDON, FRSA.

NOTE :. This article is the substance of a lccture deiiversd by Mr. Risdon at the Radio Exhibition held at the Central Hall,

average wireless operator may be

N
: A 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 otker
things for his edification.

In a general way le can tell you that
wireless music and messages are borne on
electro-magnetic waves that traverce 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 deeger 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, namcly, electro-
magnetic or ethcr waves, and air or sound
waves. Some day light waves or some other
kind of wave may enter into the question—
in fact, we necd to consider light, waves to
some extent now because of their similarity
to cleetro-magnetic waves in certainrespects,
For instance, their spced is the same, ard
Loth can be reflected.

Sound, light, clectro-magnetic, and all
other waves are producod 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
manifcst in other ways, with which all of
you who are interested in wireless are
familiar.

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

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

The Medium.

We know that sound proeceds as air
waves because, if a disturbance ‘be made
inside a-closed vessel, such as ringing a bell,
if the vessel be gradually cxhausted of air,
slthough the cause of the disturbance may
continue, the sounds themselves will die
away. In other words, you cannot make a
roise in a vacuum. Ard 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 bcen assumed that
in order for waves to exist at all there must

be a medium. Thus the medium for cea

waves is water, and the medium for sound

waves is air. What, then, is the medium for

light and other waves, in the vast spaces

ketween solar systems, and between suns and
1lanets ?

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 mediuin was rather un-
fortunately called the ether—unfortunately,
Lecause ether, in another sense, indicates a
volatile spirit. much more like pre-way
whisky than the medium we arc thinking
of —whereas the medern view of the ether of
space is that it is extremely dense—a
millicn times denser than the hardest steel—
a condition necessary for the transmission
of light waves. At the same time, the cther
must obviously be transparent, and of a
fluid-like nature, in order that matter,
whether gaseous or in the form of suns ard
worlds, may move through it freely.

Now, if we imaginc any form of metter
immersed in such a mecdium, it is not
difficult to realice that its enormous pressuie
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 gessamer-like compared

to the ether itcelf.

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

Igncring the Ether.

I have recently rcceived -from Professor
Bridgman particulars of some extra-
ordinary tests hc made with water, at
pressures of 150 tons to the square inch.
One astounding result was that a piece of
steel, immerscd in the water at that pressure,
was found to change its character to such an
extent as to twist and bend akout, 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 ger-
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-
sion possesses molecular structure, whereas
the ether could not.  Nevertheless, such
known facts assist to a comprehension of tie
possible effects of ether upon matter.

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

waves need no such hypothesis as the etker
but are attributable to magnetic fields of
force or energy inspace. 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 suppo%ed 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, whlch is beside the
point.

The Spezctrum.

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 serics of
interruptions in the aerial current, corre-
sponding to the Moree code.. - .

Accordmg to the school which: asserts
that there is no ether, what happens is that
the magnetic field set up by the’ charged
gerial induces a corresponding current in
the receiving aerial, the interruptions, of
course, corxespondmg to those in tle
current oseillating in the transmitting aerial.

I should like to say afew 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 colours of the rair-
bow. If, to take a time-honcured example,
we hold a glaes prism, such as onc 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 other side at
different angics, 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-magnetie, ultra-violet, and X rays,
that do not directly prcduce the sensation
of light. There are also big intervals between
these known portions of the spectrum in
which' presumably there arc other rays ds®
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
gome of which we arc 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 tlhe
eye and brain differently and so-cause-the
-sensation of various: colours.

(Contimted on next page)
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But just as the different colours merge
imperceptibly, the violet rays into the in-
visible ultra-violet, and the red rays info the
infra-red or heat rays, so'it is reasonable to
suppoke that othér rays, in order, merge im-
perceptibly. Between heat waves and
-electro-magnetic waves, and between ultra-
violet and X rays, there are great unex-
plored portions of the spectrum.

Some day, no doubt, means will be dis-
covered for detecting these intermediate

rays and their effetts, and then, possibly,
instruments may be' devised for converting
cther waves of one kind into ether ‘waves
cf another. In '“;ff'é]‘esé’ transmission ° of

_rpeech we already’ convert'sound waves,
which travel at only 1,100 feet a second, into
cléctro-maghetic- waves whidh travel at
186,000 miles a second—893,000 tinies as
fast—and reconvert them again; thousands
of miles away, and can magnify the signals
they convey thousands of times.

The Magnetic “Sereen.’* i

Of course, the difliculties may be cnorm-
ous, when we consider that the-mean wave-
length of light is zadosth of an inch and its
frequency somcthing, like _ 500 billion,
whereas the length of electro-magnetic
waves, as used for wireless at present, .varies
{from a few feet.to severgl nules. Neverthe-
less, although this is only a guggestion of my
own, I do not douht that gych conversion
will be-effected some, day, And it must be
remembered that, although we speak of wire-
less as heving ‘“come of age’ in point of
years, in reality it i still inits cradle.

If we could produce electro-magnetic
waves of short. enough wave-length they
wounld begin to be wisible, and we should
then call them light wavep, and if efficient
means could be devised,;for gonverting light
waves into electro-magpetic,wayes and vice
versa, it would appear that:the problem of
witeless pictures by tyye. wave impression
would be practically solved.

Passing to anothei phase. Why should
cleetro-magnetic waves:generated at an
acrial follow theé curvature of the earth ?

A theory—attributable, I believe, to Pro-
fessor Fleming—is that some- thirty miles
above the earth theieis a layer of the atmo-
sphere, laden with ejectrically charged mi-
eroscopic dust projected from the sun, and
that this dust serves as a Fndgnetic screen
cr deflector, so that as the waves, generated
at an acrial, spread out, they are prevented
from passing further upwards by this screen
and are magnetically deflected and compelled
to conform td the contour of'the earth’s
surface. NevVeithieléss, supposing that such

‘a sereen 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.

Phis brings us tg a’constantly recurring
topic, namély, ‘the -possibility of com:-
municating with another planet. Strange
signals are occasionally recorded that can-
not! be accounted for, and poor Signor

Marconi is subjected to the ‘ordeal of an
Zinterview.

' Are the signals from the Martians 7

Signor Marconi smiles as he steps aboard
his yacht, and the daily newspapers there-
upon annrounce-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 iles 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
bé any inbabitants on that aggravating
planet. One is by means of light signals,
and the other by means of electro-magnetie
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.) 1

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 éxtra moisture in
the form of clouds almost turns day -into
night, what is going to happen to the
imightiest 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 electroanagnetic 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 clectro-magiietic or any other waves
which would performm such wonders, what
about the vast torrent of rays of all wave-
Jengths -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 wayes
-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 Hatter even his genius.

Popular Wirdess Woekly, October Tth, 1922.

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 hae 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 ecircuits 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
tind this very useful.

1t is an excellent book for all, and can Le
unreservedly recommended.

Working Diagrams of Valve Amplifying
Receiver Circuits. By H. W. Sullivan.
(Winchester House, Old Broad Street, E.C.2.
4th Edition. Price 1s.)

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 s0 modified that there is na 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 i unfortunately
placed with regard to fiction about his
favourite. hobby. There are so very few
authois 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 he
received wilth acclamation,

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

Mr. Le. Queux has iritten 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.
at 8. 6d., and a cheap edition at 2s.
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W TO MAKE BASKET COILS.

HO

By PAUL D. TYERS.
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(Assistant Editor to Radio Press Publications.)

ALMOST everyone who writes Tabout
wireless has &t some time or other

given instructions for making basket
coils. Strangely enough, no two reople
ever make their coils exactly like any others,
and, therefore, if the fallowing descnptlon
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 fonner 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
Lenefit 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 tho 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 canc is wound. To
make a basket coil, thercfore, 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 cfficient and easily
and cheaply constructed, since it is quite
gelf-supporting. As soon as the coil is
‘wourid 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.
Letween two wooden dises fitted with thick
felt washers.
Some & in. three-
ply wood is pro-
“cured from which
two- discs, 1} ins.
diameter, arc cut
with the aid of a
fret - saw. The
dises are placed
together, and a
hole about } in.
diameter is drilled
througll the cen-

tie 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.

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

FIG.1.

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 elcven spokes to a diameter of
4} ins. with a centre hole of 1} ins. Having
dccided 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 accomplisked very simply
by drvawing a civele on a piece of white paper
and marking it into eleven cqual parts by
means of a protractor. One of the disecs is
rlaced over the ccntre of the circle, and
where the radiating lines cut through the

-circumference a small pencil mark is made

on the edge. Tho pencil marks are after-
wards made permanent by copying over with
Indian ink or paint. The spokes consist
of cleven pieces of rod, about 2} to 3 ins.
long, and not more than § in. thick. They
can be of any metal, but wire nails with
the heads removed perhaps answer the
purposcs as well as anything.

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

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

The object of the felt washers, of course, i3
to enable the rods t6 be held ﬁrmlv between
the two picces of wood. The accomipanying,
diagram should make the details of the
-winder quite clear.

In winding the coil it is convenient. to
devise some means of holding the forner.
It is a good plan to solder a stup of thick
brass on to one of the wing nuts; to serve aT
a handle, or a.llema(ncl\ to clamp one of the
nuts in a small hand vice, such as is used by
watchmakers. Failing b?th these metheds,

_it only remains_to hold the apparatus in the

casicst manner posfnb]o The winding’

_operation is commenced by making about

two turns of wire round one of the &xpolxos,
leaving at least 6 ins. of free end for con:
necting purposes.. ‘

Fixing.

We will call this spoke No. 1,.and assunje
that looking at the edge of ‘the former, at
the ends of some of the spokes, the
wite 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 s0 on,
until spoke No. 1 is again reached. It will
be found that this time the wire is on 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 are
made round one of the sopkes, and the wire
cut off from the reel, Teaving as before about
6 ins. for conneccting purposes. All the
winding details are shown in Fig. 2.

The sumplest 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 maké the cbil rigid should be lft
between the winding..as an excess tends
tc increase the sclf-capacity of the . coil,
which, of_course, is not desirable. Beeswax
is frequently used instead of paraflin wax,
and perhaps makes a firmer coil.

When the wax is thoroughly set, the
former is unscrewed and the spokes carc-
fully pulled out. To prevent the free ends
of wire fromm unwinding, it is usnal 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 YOGU IBEAS ?

: The Editor will be pleased to reeeive

i articles dealing with the construction
of wireless apparatus from amateurs
and experimenters. Articles should
rnot 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 our usunal rates.
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NEW SERIES FOR BEGINNERS.

HE term “capacity” needs no
definition. 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
1ecepta,cle for electricity, whereas an
accumulator is actuallya generator of
electricity.

A condenser consists essentially of two
¢onductors separated by a non-conductor.
The two conductors are genemﬁy known
as the *‘plates” of the condenser, and

A

the non-conductor as the * dielectric.”
Such s1mple component.s being required,
it follows that very numerous types of
condensers can be made. The dielectric
may be of mica, ebonite, glass, oil, or air,
cach of these ma.tena,ls 'havmg an arbltnrv
numerical value as a dielectric.  This
value is called the ‘‘diclectric 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 condénsers. used in ordinary
wireless receiving sets are variable. As
vou turn the knob, you increase or decrease
the condenser’s capacity, .but only between
the minimum and maximum capacitics
of that particular instrument.

“1f an electro-motive foreé is applied to a
condenser—say, by connecting a battery
across its _plates-—the condenser. will be
~charged with electricity, the amount of
elcctnclty 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, eucrgv‘

is put into it. This'is potential energy in
electro-static form, and it exists in . the
dielectric in the form.of a strain. When
the plates,of ‘the. eondetiser, are joined: by
-a, 'wire,” the electric charge moves ; in 6ther
'v01ds, the -potential- gnergy stored' in’ the
dielectric changes into kinetic energy,

By E. BLAKE, A.M.LE.E,

PART 12.

which-is manifested by the current 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.  Fimstly,
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
capacxty, the current which flows will
be a direct current. Otherwise, the current
will be oscillatory.

Controllmg Frequency.

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 formul® aside,
we may say that if the cireuit 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.

1f, 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 eircuit. -

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 eircuit, rcgulate 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 i3 connected tn series
with the aerial circuit, the wave-length of

_the latter is dcereased ;.if in parallel, the

wave-length is increased. Figs. 2 (A) and

-after Michael Faraday.

{B) 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
acrial. Tn practice, the variable inductance
A B
HG.2.
b

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

The Farad:

There is an economjc limit to the capacity
of a condenser inserted in the. aerial
cireuit 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 wall now bhe undexsmOd 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 incomirg signale. The two essentials
of an oscillntm'y circujt, both of which
are possessed by the aerial alone, arve
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 he one of the first
things you will learn when you begin to
study wireless in earnest. Put into words,
the formula means that if we mulliply
the inductance by the capacity and extract
the square root of the produet, the answer
is the wave-length.

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

Mr. Gilbert Brown’s fine home-made valve receiver at 27, Whitworth Rd:, Nlkeston. Derby
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A CRITIQUE OF AMATEUR WORK

By WARING S. SHOLL, AMIEE.

H AVING 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 arc
pronc to fail by reason of their desire to
** get the job done ’’ in too much of a hurry,
and to scek results on the insecure foun-
dation of hasty work.

Careful Work.

The receiving set-under review avas én-
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
circoit and the Postmaster's licence
attached to-the false back of the case which
l:oused 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-

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 induetance 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 Liffel 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 voung worker had evidently taxed his
skill to no sinall 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 éontact
with a carborundum crystal. Also the use
of paint containing a lead base is not
advisable for mounting terminals, ete.,
upon, owing to the. poor insulation afforded.

The yoiingest . 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 cortact 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-
retieally, owing to the inclusion of capacity
at an undesirable point in the circuit.

In gencral 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 vears. ‘

As to the “ also rans,” the exhibits were
either too .hastily constructed, or the
makers were not sufficiently aware of the
necessity of good workinanship and effieient
contact mechanically and clectrically.

The exhibitor should hear in mind that
the critical eyc of the judges will not look
kindly upon twisted or badly soldercd
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 lLeart
that oscillatory currents arc a harder
judge still ; it is these subtle elements that
will be the final arbiters, not for a day, but-
for all time.

nees  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
ecattered 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 =et, in which
cither onc or two stages
were available at option.
‘This was more or less ¢f an
‘assembled set, but here I
again the general oxcellence
of the work was so apparent
‘as to justify tho award, the
‘apparatus approaching the
'standard of professional
work. ]

The next exhibit ran the
‘eecond place very_ cloge in-
deed, the set Leing a good
cxample of a combined
crystal and one-valve re-
ceiving set,” very nicely ar-
ranged in a:polished maho-
gany case; the workman--

\

“The private experimental station of Me. Leslie McMichael, the Hoo. Sec. of the Wirelesz Society of Londoa,
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HE three-glectrode vacuum tube, which
first appcared as the De Forest
: audion, is mow mmiversally used not
-omly for the zeceiving: of radiv messages,
but is coming into more widespread use in
connection with the transmission of such
messages. The original De Forest audion
-did not bave a particnlarly high vacwum
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

i a.bsent In other words, although there
was adifference of 11 volts between the two
ends of the filament, very little electron
current flowed across the wacuum space
between. In the presence «of o little gas,
however, such big currents were obtained
that the currents mightlead to the formation
of an are, 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 vacuumn
could be made no-current .at all would flow
across it. Although the Edison effect in
well-made lamps thus caused nedifficulty in
their mam#dacture, for it practically :did not
exist, yet it was a point of very great scien-
tific interest to learmm 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 electrong that had already left the
filamnent repelled, hgcause of their negative
charge, the electrons which followed and
tended- to drive them back inmto the hob
filament which emitted them. In ithe
‘presence of gas this effect .did mct exiet,
because the gas formed both-positive and
negative ions, and the accumulation of thy
slowly moving ions in the space neutralised
the effect of the negative electrons.

As the result of these studies it gradually
bscame clear how it would be possible tho
construct vacuum tubes which would
operate - at ligh voltages and at high
currents. One of the early -applications of
this mrew knowledge was made by Dr. W. D.

Coolidge, who utilised this in the . dcvelop g

mént of the Coolidge X-ray tube, an X-ray
tube which has gradually displaced prac.
tically -all of the older, so-called gas tube
Anocther application was found in the
kenotron and pliotron. The kenotron is
a wvacuum tube rectifier, having two ‘elec-
trodes like the Fleming valve, but capalile
of operating up to woltages of several
thousand volts and “with currents com-
parable with an ampere ©r more. ‘Tubes of
this kind have found :dpplication for smoke
precipitation, for various eléctrical testing
devices, and in connection with the regula-
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THE TWENTY-KILOWATT TUBE.

By DR.

tion of the electric generators used for the
radio transmitting outfits on aereplanes
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 Korest audion that the keno-
tron does ite the Fleming valve. It is &
device which contains three .electrodes;
namaly, a filament, gnid,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 tmnsmmtmnr
Tadio messages, particularly for radio itele-
phony. The ordinary-radio telephone «out-
fit used for broadcasting generates from
4 to 5 kw. of high-frequency power, ‘which
‘is nsed to feed the antenna.

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

Its Construction.

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. Nalte, they havesucceeded in designing
and perfecting pliotrons which .are .capable
of generating-about 30 kw. of Ligh-frequency
current. In principle, these tubes resemble
‘the smaller tubes which are-now wsually
called radiotrons, in that they also have
three electrodes. These lavge tubes are
used in circnits much like those msed by
amateurs when they cause the tube to
pgenerate oscillations. In the construction,
however, ‘there are many differences.

'The 20-kw. tube has a very large, rugged

IRVING LANGMUIR.

filament many times the diameter and
length qf the ordinary radiotron. The
grid is in cylindrical form .and swrounds
the filament, .and the plate is a metallic
oylinder about 1% ins. diameter .and 8 ms.
long, which is sealed directly to a glass
tube, through ¥ which pass the Jeads 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 ordinarily 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 émoothing 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.abeout all that is required
for most trans-ocesmic. radio communica-
tion. It isprobable that.outfits of thiskind
will displaee the darger and rhore 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 comrpleted, 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
-distarices by means -of -direct .current.

Mr: A, F. H: Baldrey and a iriend recently went campiog and monducted ‘some interesting experlments

‘with-a portable set,

'Details of these experiments will He given -in another "issue,
_here tuningin the Hag '~

Mr, Baldrey is seen
concert,
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uild your own set

Mullard Accessories

lil=me e = ' ' =SS =2
Tre wireless coxponents with a world-zride
reputation of man; years’ s‘anding.

They will ensure® your getting a set which
looks well, works well and “ speaks” well

For receiving vocal and insiru=
mental items you must have the

MULLARD “ORA” Valves

to get the best results.

Oscillates— Rectifies —Amplifies

Speciailly recommended where good
amplifidation is required,

1 5,- each
IMPORTANT NOTICE

The great demand for Mullard ORA Valves and

other ies has fled us to cpen much
farger works, A greatly intreased output_ is now
availahle,

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

Mullard RadioValve Golfd

45, Nightingale Lane, Balham, S.W.12.
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Contractors to HM.Admiralty.
WarOffice Rqyal Air Force & PostOffice.

Telephone: Codes: i Telegrams:
“ Battersea 1068 ~ ABC(5Ed) Radiovalve Hammer Lond?
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AMPLIFYING MADE EASY

To the man who is:—

BUILDING

Do not use intervalve trans-
formers.

The Elwell Amplifying Unit
replaces them all on good
cets. It saves time, money,
and trouble.

THE ELWELL AMPLIFYING UNIT

when provided with a valve and connected as marked, 15 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

)
- nolse.

Exclusive design covered by paltents.  Drilish made
and guaraniced liroughoul.

PRICE: 39/6 only, ™ o mnine

Deliveries from Stock.

C. F. ELWELL,

Telephone

BUYING

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

Call and see it.

LTD., CRAVEN HOUSE, KINGSWAY,
LonDON, W.C.2.

Regent 421,
(E.P.s.) 3G.

to 17 wide.

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 useit.
a couple of minutes on any former, from %"
The Coils produced have been
proved tohave the lowestdistributed capacity.

CASH POST
PRICE oo o 0 3 0 PAID.
Obtainable from all Wireless Stores or direct from :

WALLACE HEATON LTD,
RADIO EXPERTS,

84, High Street, Sheffield,

‘Winds Duo-Lateral Coils in

wmmSELF 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 Strect, ! London, W.I.

Telphones @ Gerrard 3039; Western 847,
Telegrams; Wychwood, 'Phone, London,

It
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EUREKA!!

DRUDGERY BANISHED:!
THE

“TURNEY ”

~ s
Automatic Morse Buzzer
(PATENT APPLIED FOR)
Transmits in a fascinating manner suitable signals. qujckly train-
ing the ear to instinctively read the code as heard in.the "phones,
You MUST Learm Morse,
WHY WAIT FOR YOUR WIRELESS SET?

PRICE 0 POST
COMPLETE “* FREE.

W.PRESTON TURNBULL, 26, Cowper St.,, LEEDS.
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CONTROLLING MODELS BY WIRELESS.

By— MAJOR RAYMOND PHILLIPS, 1.O.M., late Member of the Inter-Allied Commission of Control.

IN my previous article T stated that a
small ignition coil—as fitted to motor-
cars—cduld be used in connection with
‘the- construetion of a ‘modified form of
Hertz escillator for transmitting purposés.
I.used -such a ‘transmitter to control
mechanism—including shat connected with
my well-known wireless-controlled airship—
which was exhibited during my lectures and
demonstratians 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

C
D Ooc‘ﬁ D

- |
|

e e

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 eonstruction of such ceils.

For the benefit of those amateurs who
were unable to attend my lectures, and in
Tesponse 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 eonstruct 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-
cumulater (4 volts) B, spark gap €, antenna
rods D D, Morse key E with contacts. J J,
switch F, terminals G, H, and L

¥t 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 1.

FIG 4,

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 igriition 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 tlie
prineipal component parts can be pur-
chased ready made.

For instance, ‘a good secend-hand igni-
tion coil should not cost mgre than 10s. or
123, and sometimes—as stated in my
previous artieles-—such coils ean be picked
up for as small a sum as 5. 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
4 in. or { 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 meunted upon a
baseboard as shown in Fig. 2.

The baseboard can be made of §-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 nnts and washers
being used under the hoard to secure the
various components mounted thereon.

The baseboard should either be shellac
varnished or freneh 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 ef such wire should not be less than

f-\l.
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FIG.2.

4 in. Its cost per yard is approximately
1s. 4d.

For conmecting up the primary eircuit-
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 brass balls.

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 ean also: be
used for connmecting to the ends of the
brass rods which are inserted in the ebonite
or vulcanisgd 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 vuleanised fibre: rods,
instead of tubes as deseribed. The former
method would involve boring holes and
cutting female screw-threads in the ends of
the rods in question, alse fitting sorew-
threaded studs to same; or male screw-
threads could be cut at the ends of the
rods. In cither case 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 shali not have much space in this
article to deséribe.relays and other me-
chanism for constructing.a suitable regeiver
for use in connection with the wireleds
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 deseribed in No. 13 of
PopuLar WIRELESS will also be used in
conjunetion with others equally simple,
which I shall fully describe in subscquent
articles,

SEND IN THIS FORM AT ONCE

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

Dear Sir,
Please send me full particulars
4 and membershp form of the Radio Associa-
tion.
Name in full . R = e

fand THECS)........ocveemeieir v

AQANESS soomssey e
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A GLOSSARY or RADIO & ELECTRICALTERMS.

MAGNETOMOTIVE FORCE (M.M.F.).—
The driving forcc bchind 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
clectromotive. force depends upon the resist-
ance of the electrical eircuit. The magneto-
motive forece produced by a solenoid is equal
to 1257 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, cqual to one millionth.of a farad.

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

MILLI-.—A prefix denoting one-thou-
sandth. Thus, a milliainpere is one-thou-
sandth of an ampere, 2 millivolt is one-thou-
sandth of a volt, and so on. One-thousandth
of an inch is called a mil.

NATURAL FREQUENCY.—The natural fre-
quency of a circuit is thc frequency with
which an clectric discharge, as from a con-
‘denscr, will oscillate when no external electro-
motive force is applied. Two circuits having
the same natural frequency are said to be in
tunc with ohec another.

NEGATIVE.—Sce Positive.

OHM —The unit of electrical resistance, .

being that resistance which will limit the
current producced by a pressurc 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.—The law which states the
relations existing in any circuit between
current, voltage, and resistance. . Those rela-
tions are as-follows: Amperes = Volts
Ohms.” Volts Amperes X Ohms, and
Ohms = Volts —~ Amperes. Thus, for ex-
ample, 36 volts arc 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
pigces of apparatus, are in parallel when they
arc . 50 _.connccted that the current in the
eircuit divides, and part goes through cach
of them. Cells arc connected in paraliel when
the required current is equal to the sum of the
currents which can be given by cach individual
cell, and the voltage required’ is that of a
single cell. Sec Shunt.

PERMEABILITY.—The capability of a
material for conducting magnetic flux. The

“permeability of air is taken as unity, so that

the premcability 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
path of the same length, by the sam¢ magncto-
motive force. The permeability of magnetic
substances dccreases as the flux density
increases ; for instance, at a flux density of
10,000 lines per sq. cm., thc 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- .

sidcration. Two alternating phenomena are
said to be in phase when they are exactly
*“in step” with onc another. If thcy arc of
different frequencies, thcy arc out of phase
except ‘at périodit iritervals, as in heterodyne
reception,

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

PLATE CIRCUIT.—The circuit which ex-
ternally connects the filament and plate -of a
valve, and is completed intctnally 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 necgative to
positive. Positive and negative terminals are-
often distinguished by the colours red and.
bluc or black respectively.

POTENTIAL DIFFERENCE (P.D.).—The
difference of potential, or clectrical pressure,

between two ’})oints is the electromotive force .

trying to sen
other.
POTENTIOMETER.—A device.for adjusting
the voltage supplicd 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 encrgy, and so should not
be used if a plain rheostat is suitable.
POWER.—The clectrical power in a eircuit
is measured. in watts, and is given by the
product of the amperes flowing and the volts

current from one point to the

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.—Sec Potential
Differcnce.

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 electrcdes
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 = > frequency X
inductance in henries.  The rcactance due
to capacity is given by

1

2 m 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 thc difference between these two values.

Two views of tbe fine experimental workebop builnt hi Mr, O, G, Treadwell (2 N P), of Muidleton Chensy,.
apbury, ' o
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INAUGURAL MEETING OF THE RADIO ASSOCIATION.

The aims of this Association were published last week in ¢ Popular Wireless,* the official
Readers are urged to write to the Hon. Sec. thh the view to
becoming members as soon as possible.—Editor, -

organ of the Association.

AT the inaugural meeting of-the Radio
Association, held at the Hotel Cecil on
September 27th, a large number of
manufacturers and amatewrs and other
interested persons enthusiastically wel-
comed the formation of the Association.
Professor. Low was in the chaiv, and

among those present were Mr. C. L. Malone,

M.P., Mr. William Le Queux, Mr. Neville
Maskelyne, Major Raymond Phillips, Mr.
Alexander Sharman, Captain Harris, Mr.
Percival Marshdll, and many others.

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

Mr. S. Landman, hon. secretary pro tem.,
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
of 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 xeccmng sets.
He supposed, the boom -would come in thg
course of the next week or two. The service
given by the broadcasting companies must
include ~ home and forcign news, stock
market closing prices, and the result of the
3 o’clock and the 3.30 races. When that
was don¢ they would get a very large
public. The ‘receiving apparatus should ke
looked upon as the poor man’s‘tape machine.

Mr. Malone read part of a letter from the
Postmaster-Gieneral in regard to the position
under the broadcasting-seheme of persons
who desired- to make their own recciving
sete: Mr. Kellaway said-it had heen sug-
gesfed that persons who made their own
receiving sets or obtained them -from other
sources than firms who were members of thc
ona,dcaqtmg Company should pay a some:
what higher-licence fce.

It would, however, be difficult to dis-
tinguish this class of person from bona fide
e'{perlmenters who might have no wish to
receive the broadcast programmes ; ‘and if
the fees paid by the latter werc increased as
well as thosc pzud 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 Heence, and to require from the’

person who does not proposc to buy his set
fro.n a member of the Broadeasting Company
some cvidence that he has a sufficient now-
ledge of the subject to justify his being
grantcd an c\penmcntal licence. = The
term * chpeumcnter ‘will be 1nterpwted ina
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 arr angements and expressing regret.

- efficient as harmful apparatus.

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

Mr. William Le Queux said false ad vertis-.

ing was being done by unscrupulous firms.
He told an amusing story about a certain

firm who were selhng 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, becausc 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 A@socmtxon was, a blessing long
waited for.. Evely resolution put "2t the
meeting was carried unanimously. All
those plesent showed a keen interest in the
aims of the Association, and many useful
suggestions were put hefore the Chairman.

It'was suggested that an entrance fce of
2s. 6d. should he fixed for amateurs, and a
slight-]y higher fce for manufacturers. The
Hon. Sec., Mr. 8. Landman, M.A,- 9,
Southampton Buildings, Chancery Lane
will be pleased to hear from all thoso
desirous of joining the Association. Mr.
Landman will supply fullest” details- on
application.

THE WIRELESS SOCIETY OF LONDON.

DMIRAL of the Fleet Sir Henry
Jackson, President of the Wircless
Society of London, presided at the

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

The Chairman said that the Secretary of

‘the General Post Office, on behalf of the

Postmaster-General,” with Captain Loring
and Mr. Shaughnessy, rceently received a
deputation; introduced - by - himself (the
chairman), representing the experimental
wireless amateurs of the country. They were
anxiom as to the futurc of the amateur

'cxreumentahqts 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 considercd,
thc members .of :the deputation were much
impressed with the difficulties which the
Post Office nad-to mect in-attempting to
satisfy all-parties concerned.

Mr. E Slmuvhnessv, representing the

Post Ofﬁce, said that in the past licences had

‘been granted freely to all serious experi-
mnnt/‘rs There was no reason why there

" should ke any change now, but there was
.some Jdifficulty 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 Offiée was going to test ever 'y type

of apparatus sold. They were going to issuc

“licences which would enable people to buy

only harmless apparatus, which was just as
Also, there
must be no oscillation on the aerials. The
wave-length band on which .broadeasting

~would take place was very limiteds the_
ama, teurs
had worked was unlimited. The Post Office-

wave-length band on which

thought that it was only fair that the manu-
facturcrs 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 aeridl should be used.
They would ask the amatewrs, who, after all,
were hound 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 Ofticc
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
lwbcnlno conditions. The authorities were
compe]lcd to examine all applications for
licenees, 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 ahout the inventive side of the
question. It frequently happened that-the
nain of leisure, who took up an art as a
hobby, wasz able to pursue some particular
point which might yield very valuable
results.

Captain Phillips, as a member of the
conunittec of the new hioadeasting eompany,
said that it was not pmposed that the
company should, in any way, be a monopoly
For broadeasting to be a suceéss somehody
had to do it, and, in a little place like
England, it.was impossible for unlimited
people to be allowed to broadcast.

Anyhody was perfectly fiee to join the.
broadcasting ‘company and, to make appara--
tus. Ho could not be refused. That de-
stroyed any question of monopoly. The real
ob]ect of the broadcasting company was to
provide that, the appa,mtus used for l)ro:ul
casting in this. country should: be of Bntlsh
manufacture.
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STEP BY .STEP IN WIRELESS.

“FREAK”

ERHAPS ' the most inexplicable
phenomenoa in wireless until quite
recently was “freak”  wireless

transmission. _

A wireless station which during the
day can only he heard for 150 miles- can,
on certain nights, be heard for a distance
of nearly 2,000 miles. .

For cxample, }-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
laver of gas called the Heavizide layev
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 layver is a good electrical conductor,
and therofore a good reflector of wireless
waves ; for @ll conductors, though they
‘carry the ordinary current so well; reflect
wireless waves,

The most eonclusive proof that this
laver is respensible for freak wireless. has
been furnished by Dr. de Groot, a famous
Dutch wircless engineer. His proof, shora
wof all its mathematical mtnca,cv, i8 as
follows.

Sabang is a wireless. stalion in Sumatra,
with a range during the dav 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 point 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 noint 4,000
kilemetres from Sabanyg the wireless waves
(which eventually reach Osaka) are
striking the Heaviside layer, and cannot
be heard on earth ‘for the simple reason
that they are about 60 miles above the
earth’s ‘surface. At this. point the waves
arc ‘réflected down, and strike the earth
at Osaka.

It will be seen, therefore, that if the
waves travelled along - the surface of the

~earth—which is the .Sommerfeld theory—
all places between Sabaug and Osaka would
hear’Sabang’s transmitter,

JFreak transmissions rarely oceur ‘in the
daytime, owing to the fact that the ultta-
violet ray coming from the sun ‘catses
the atmosplieré’ to absorb and weakem
the wireless waves which travel through it.
Comoq'uentlv 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
éxperiments ‘that, owing to the effect of
the ultrg-violet ray on the atmosphere.
the wireless waves do not.reach the Heavi-
dide layer at all: but travet in'a large semi-
dircle’ throu{,,h the lotver atmosphere. and
back to earth.

Fhe- reader ‘may wonder “why freaks do
not happon every night, but tértain.

WIRELESS
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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 laver. 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.c., a right-angle’; for should
thev strike the layer at 90°, the complete
wave will pass through the layes into- outer
space. This is hecause 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 457, they will
be reflected to earth.

It should be added that, as thelayer:

is a gas similar to a bank of clouds that

surface: of the layer which faces the ‘earth,
is very irregular. Thercfore “the wirelosp:
waves, on striking this surface, are subjectr
to irregular or freak. reflectione. or
example,, on a certain.night one wave may
be reflected the shortest path down to

-earth, whereas the following night an

exaetly similar wave may be reflected at
such an angle that it does not strike the
earth- until it has travelled an encrmous
distance. This latter wave would be a
freak.

It has long been known that. extra-
ordinary freak signals oceur ‘when the

‘aurora borealis is im the sky., This is

because the aurora is an electrical discharge
in the upper atmosphere, and, being a
very good conductor of electrieity, is- an
excellent reflector. The theory advanced
is ‘that the aurera 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 $ime of
the year for the aurora in this ‘country
is in October.- Unfortunately, however,
auroral displays are not very frequént i
England, and in London it is only seen
twice ea;ch vear. Furthér north, in-a town

TRANSMISSIONS.

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

Any-expenmenter or 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 ~ diréction-finding has probably
noticed _that at sunrise or sunset eertain
_Wwifeless stations seern to-shift their position
for some miles.

This has been shewn 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 i8 conductive and part is. not.
It follows that wireless waves sent out at
gunrise will strike the area wherc 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 divection-finding instru-
ments register the bearing or direction of
the transmitting station, the direction of
a eertain transmlttmg 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,
-waterinto air..

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

such .as_from

o Mr.-G. 5. Hastie’s -sel at 43, Caldercuilt Road, Maryhill, Glasgow,
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WIRELESS BIOGRAPHIES.

No.

POPULAR

EVERYONE is fa-
niliar with the

expressive and
captivating phrase,
*“the Silent Navy,” but
the Navy is not the
“only public service
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 oceasionally
of a knighthood being
conferred on the head,
“ond 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:
br_ingsf do:kn the guillo-
tinc of enforced retire- -
ment, and he has to 's_" gl
say adieu to publi¢ life while still in the full
enjoyment of health and a ripe expericnce
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 Williim 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 e dazzled
British public, Mr. Preece and his modest:
leutenants 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 recounted
records of the reception of Moscow signals
on a frame aerial, but the writer remembers,
in 1897, a couple of frame aerials fastened
up in the galleries of the Royal Imstitution,
and signals sent over the space between being
received on the loud’ speakér standing upon
the lecturer’s table, and the lecturer was
Preece. . . :

The guttural signals filling the auditoriim
from the loud speaker.were in the Morse code,
with a peculiarly raucous buzz, and a waggish
listener asked the lecturer wliether 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 thé subterranean
galleries of the Broomhill collieries, 350
feet deep. -~ N

To Sir William Preece came the young
Marconi, in 1896, fresh from his .college
lecture-room, with his . Jittle black _hox
containing his secret ‘coherer, and with- alk
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 wlich might be capable of skilful de-

1. SIR WILLIAM

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 b
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

Preece,

- establish
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PREECE.

research, and locked away in the archives
of a Government department are reports
and records which,- if published, would
the position of those early ex-
perimenters in thc 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-foresecing
chief will never be Lknown, but whatever
new discoveries were made outside his depart-

‘ment, they were glways 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 unapproachableness. 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, 1f 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 prophetio
instincts could foresee the magnitude the

——
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undertaking was to achieve,
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Close up view of apparatus made by Mr, W. B. Lane, 77, Crescent Road, Woolwich, §.E.18.
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necessary. Hon. secretaries are reminded that reports should be sent in as soon after & meeting as possible.
in this paper in less than ten days after reccipt of same.

Wireless and Experimental Association.®

The meeting of the Wiroless and Experimental
Asgoeiation at the Central Hall, Peckham, on
Wednesday, 13th ult. was marked by a good
attendance and quite an engerness of the ama-
teurs present to put up and discuss the litle
dif’ﬁcu}tieﬁ whieh they had encountered in their
experiments since the lest meeting. Tt was to
have been'a wireless “ gadget " night, with a
coinpetition for a prize oftered hy thé chairman,
but s0 few gadgéts materialised that an exten-
sion was made for the event to take place on
Cctoher 4th.

A member had sent in & communication de-
reriptive of the methods ofystaining and finishing
the woodwork of our “home-made apparatus,
but when read it was found ¢ be less helpful
than had been hoped. The sacretary stepped
into the breach, and, starting off with the.dictuin
that ** the whole art of french polishing hes in
the knowledge of when to leave off rubbing,”
gave the meeting the benefit of his somowhat
estensive experience. Questions put, gand other
experiences detdiled, showed that the ghat had
served the purpose intended.

Quite a lot of business was done in the matter
of the rumoured threats to the amateur’s liber-
ties by the Broadcasting Company, and the
‘gacrotary .was further instructed.

Hon. sac., teorge Sutton, AMIEE, 18,
Milford Road, Dulwich.

Ikley and District Wireless Society,.

The fourth general meeting of thie society was
held at the premises of Mr. Francis Law, Tower
Buildings, Ilkley. The chair was faken by the
president, Dr. J. B. Whitfeld. .

Following the reading of the minutes cf the
previous meeting, & resolution was passed de-
ciding on the construetion of a receiving set for
thesociety. A comimittee was appointed to draw
up & scheme and prepare-estimates to be brought
before the next general meeting.

The chairman then called on Mr. Law to give
his lecture on * The Theory, Use and Main‘en-
ance of Accumulators.”

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

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

Lorno
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WIRELESS CLUB REPORTS. :

The Editor will be ple'ased to publish coneise reports of meetings of wireless clubs'and associations, reserving the right to curtail the reports.if

Leamington,” Warwick and District Radie
Society.

The third general meeting was held on Thuis.
day. S8eptember 7th, and in the absence of Mr.
Hills, who was to describe the construetion of a
tuner, Mr. Sleath obliged with a few.words on',
inductances. Several types of inductance were
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, membhers! Where .are you all *--
Attendance at the lust two meetings has been
vory poor, and not ot all satisfyving to the ¢bm-
mittee after the huge amount of trouble taken
t2 get the society running. Let’s see you roll up
in dazens and .show soine enthusiasin, because
radio has come to stay, and so has our
siciety.

Hon. s3c.,, F. A. Sleath, 31, Archery Road,
Leamington Spa.,

The Fulham and Putney Radio Seciety.

The asbove society started the autumn season ~
with a meeting, at their new headguarters.

As a prologue to the meeting, Mr. Barker
twho 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 ; o _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 might.

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

It was decided that the first Friday in eacly -
month should be set apart for lectures, and"we:
hope te 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
meombers, and with five valves and the Brown
loud speaker culled froin the ether music and:
singing that was rendered particularly clear and
free from the usual disturbances.

All amateurs in the district are  cordially

. 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 amateut

Reports sent in cannot appeat

An asterisk denotes affiliation with the Wireless Society of London.

and npovice in the science of wireless téle-
«graphy and telephony and does not proposo to
held whist Hvives and dances.

Hon, secretary : J. Wright Dewhurst, 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 the
Socinl' Beutre, ’l%wnmead Road, Fulham,
attendance for the evening being 45, 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 above
soctety. Full particulars obtained from tho

secretary. Mr. R.. S. V. Wood, 48, Hamble
Street, Fulham, S.W. 6,

Stoke-on-Trent
Society.*

At a meeting of the Stoke.on-Trent Wireless

‘and Experimental Society, it was suggested to

form a library of wireless literatwre. If any

memibers have any books on wireless or electricul

subjects, - which they no longer require, the

Wireless and Experimental

séeretary will be pleased to add them to
the - nucleus which the society already
possesses.

A.demonstration 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
& lecture on ‘‘ Reminmscences 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.

Omn this ship the conditions were almost in-.
credibly bad ; the food was hardly fit to eat a
grent deal of the time, and there was no comfort
Jont board a ship which was his home for a period
of tweive months. This he contrasted with the
‘Ponditions which the wireless operator expects
+¢o'find on the ship- of his imagination before he
actually sees the ship on which he has
to sail.

Hon. secretary: F. T. Jotes, 360, Cobridga
Rosdd; Hanley.

HORRORS OF THE FUTURE: THE “X” STOPPER.
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Stand

No.

20

ALL-BRITISH
WIRELESS
EXHIBITION

Needs NO Adjusﬁnent.

CRYSTAL DETECTORS.

THERE is o wide field of usefulness for thq icrystal detector type of recéiver ‘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 inexpencive ; secondly, it is exceedingly simple in construe-
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 m the best-valve sets available.

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

We have produced and patented such a-detector. ‘The prineiplo of this néw detector
is, rougltly, 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:ean he rclied 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,
i'urthiermore, the operator is never worried by the fact that his crystul may not be
rectifying. 3

Tlslrixs xx;ww«dm.ector is made up in cartridge form like & small fuse, and is held between
two clips. .

The illustration shows the small space eccupicd by this ness detector, and in view of
the interest which is bound to be aroused in this novel feature, we havo arranged for
demorssrations to be given to all interested at our Stand, No. 20.

AUTOMATIC CRYSTAL

Stand

No.

20

ALL-BRITISH
WIRELESS
EXHIBITION
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The TELEPHONE MANUFACTURING €2 LTD.

Holiingswoﬁh_ Works

Telephone: Sydenham 2460-1,

Dulwich, S.E.2!

Telegrams: ‘“Bubastis ‘Dulér:ox," London.
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{1 A Receiving Set without ‘Phones

8 is llke 2 ship without a rudder.
| 'j The “Brown” Super-Sensitive Telephones
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These ‘Telephones are unguestionably the clearest and most \
b sensitive iade, and, consequently, increase the distance over
. which wireless can be heard.
BROV/N’'S are vecoghised as the rmost comfortable to wear, due ‘ !
‘ to tiieir extreme lightness in weight and adaptable adjustment. & W E R E E S S
There is no wireless head 'phones in the world to compare with 18
W, B8ROWN'S.
& \ = WIRELESS l
INSTRUMENTS
and parts manufactured 1§ BR OA D C AS E N G
L\ . by and bearing the E
pame ‘ BROWN™ can k
/ ‘AP TYPE \ etill be bought with \
by Low Resistance 2\ :r?slolut; “ctc;ut‘i;(lﬁsge gg \ T
' elr quality, yand o 59
| L1 s b A
.r e Y et B f) 1S The *Fellocryst Super
! 62 -to 66 - (450 of increasing wireless
} B2yt activity S. G. BROWN, ;
pA” Low Resistance Y fused to lower fheir This is a high-grad al '
. b 48 . = hLigh standard of quality g ’gla € CI‘YS a c-
oo\ 8  Hich gezs}seance . | !] tector especially designed for re-
{ , Gy M ceiving broadcasting and complies
. telude cords. Wy . . -
i IMPORTANT NOTICE.When purchasing BROWN'S, you . with all re.gulatlons. Beautlfully
should see that the nuice BROWN is stamped on the buck of ! 4
each ear-piece. . pure clear speech and music are
IN UNIVERSAL USE. AS SUIPLIED TO BRITISI, ALLIED, AND FOREIGN ! 3 -
, GOVERNMENTS. received, and as many as three
\ Visit Our Stand No. 43, ALL-BRIT!SH WIRELESS EXHIBITION, " A .
a T ISULTURAL HALL Seplember 30 to October 7 § pairs of Fellows 4,000 ohms double
] = . Lond i 1
N vead o, < o | headphones can be simultaneously
| vicToRIARd, (R WARPY 1o, MORTIMER | used.
: TIMER 3TR| it | .
| Eg;;gNA(‘:;osN, e el Ty iﬂﬁ?,ﬁf} & | The “Fellocryst Super’ is
‘, - T mounted in a highly polished oak
 —— iy, O—— ——— . .
———— — cabinet, and is sent out complete

with 100 ft. coll of 7/22 stranded
copper aerial wire,  two shell in-
sulators, and-one 4,000 ohms double
headphones, -and are
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British made throughout.

fc:xi:;lete ,£4 - 7 . 6

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

THE PROOF OF Till ' EFFICIENCY OF OUR
COMPLETE SETS IS IN THE HEARING THEREOF.

Free Demonstraiions daily, 10 a.m. to

{Postage 2,- each).

EXTRA 4,000 OHMS DOUBLE
HEADPHONES 30s. (POSTAGE 1s.)

FELLOWS MAGNETOQ

9 p.m., also on Sundays from 6 to 9 p.m. CO., LTD.
BESIDES OUR COMPLETE SETS \WE IHAVE A SPLEN- ik i W
DID SELECTION OF ALL WIRELESS ACCESSORILS. LONDON, N. - 10.
NOTE.—We supply complete receiving seis for eash or deferred T : o .
rayment. All orders despatched in striet rotation. ‘ Will:: ;il:‘hlo;i%'_l Quixm’lz;?e?;;il:l:. YLondon
=3 L

£3 down secures Stuarts l-valve Junior Set.

£6 1@/ down secures-Stuarts Family 3-valve $at, ‘For thesare jolly good Fé’:’ows »

Two HMustrated Booklets, No. 1 and P.  Post free, Gd.

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

=, L.PS) ;a
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RADIOTORIAL

-All Editorial Communications to be

addressed The 'Editor, POPULAR
Farringdon Street, London, E.C4.

WIRELESS. The Fleetway Hoﬁse,

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 persons
interested in. radio work welcomed the formation of
this Association with acclamation, J

As the Chairman, Professor Low, pointed out, the
Radio Association wiil be analogous to the Automobile
Association, in that it will offer means whereby
‘“‘radio users’ may protect themselves,u 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 hali-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 wishes
.of 8ir Oliver Lodge, and it has the assured assistance
and support of a host of other well-known sclentists
and radio experimenters. another page will be
‘found full details concerning the Inaugural Meeting ;
but 1 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 .t
-heartily extends a welcome and friendly hand to all
those who have the cause of wireless at heart.

EDITOR.

Questions

nging to the enormous number of guerles
received daily from readers of POPULAR
WIRELESS, | 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 henefit of readers of
POPULAR WIRELESS in general. Questions
shoutd be clearly and explicltly written, and

should be numhered and written on one_sidg of
the paper onty, :

- . R

AN questions to be addressed to: POPU{AR
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.

* ® L
- ““Extrusiast”’  (Erith).—{Vhat stations
ghould I hear on my crystal set, using a 75 ft.
aerial 20 ft. high, a double slide tunirg coil,
3} 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
onty, so that you wiil not hear F L, or any of the
larger spark stations. You shculd hear .Marconi
House and Croydon telephony, and a fair number of
amateur stations. i

Are reaction coils needed, or do they serve
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 erystal set ?

Nao; the ratio, 25 to 1, would not be at all suitable
the purpose. ' i : |

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

Having a very small capacity, only some 0002
mid., its only useful position will be acress 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 senling wax can be stuck vertically on
it for that purpose, but if possible a strip of ebonite
should be screwed neatly on to the zine, 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.
£ *® *

C. 8. (Pontypridd).—Is it as efficient to place
condensers in parallel with the primary instead
of using a larger coil or lodding coil in series
to increase the wave-length range ?

No; the capacity of the open circuit shiould not be
unduly increased. -

When a loading coil is placed in series. with’
the primary, is it necessary to place ah extra
condenser 1n 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 % in.
in diameter, wound with 350 turns of 22
S.W.G, used with an aerial 80 ft. long ?

1,600 metres. . i 3

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 comnfortable reception will be
600 or so, although in the case of C.W. signals it may
be nearer 900.

If my valve cet consumes 1} amperes of
current, will a 40-ampere-hour accumulator
Jast 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 whiie 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-

_pistance. Therefore the Tesistance of the total circuit

of an accumulator that is shorted will be negligible,

and as current equals pressuré divided by resistance,

it will be seen that there will be a very considerable

flow of current. :
£ * *

“ PrAsTERER ” (Wolverhampton).—I have
wound a frame with 30 turns closely together
of No. 20 wire. The frame is 4 ft. square.
What 3s 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 efficlent 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 desize your frame aerial, so we
must refer you bhack to the: table supplied in the
article on the subject that appeared’ in° No, 2ot -
POPULAR WIRELESS,

(Continued pn hex! page.)
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~ ACCESSORIES
PRIVATE WIRELESS

INSTALLATIONS. 3

TELEPHONE HEAD SETS.

AERIAL WIRE & INSULATORS.

PROTECTORS FOR
AERIAL & BATTERY.

EARTHING DEVICES.
JACKS, PLUGS & SWITCHES.
H.T. BATTERIES, Etc., Etc.
I

Descriptive pamphlet and prices on applicaiio';l-to

THE MANUFACTURERS:

SIEMENS BROTHERS & Co.; Lo,
'WOOLWICH, LONDON, S.E.18,

Telephone :
CITY 6400

Telegrams &
SIEMENS, WOOLWICH,
AND AT
Belfast, Birmingham, Bristol, Cardiff,

Glasgow, Leeds, Manchestér, Newgastle,
Sheffield, Southampton,

TO WIRELESS EXPERIMENTERS. PATENT YOUR,
INVYENTIONS.,

They may prove very valuable, Particulars and|

consultations free. BROWNE & CO., Patent Aéents,

9. Warwick Court, - Holborn, London, W.C.- 14

Established 1840. Telephone : Chancery 7547. 1

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 openingon left

in the Minories, near Aldgate Station,
Metropolitan Railway.

LESLIE DIXON & CO. Aver?nfé'li-mm

9, Colonial Avenue, London, E.1.
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RADIOTORIAL
QUESTIONS AND ANSWERS.

(C",onlinucd [rom previous paje.)

V. H. B. (Lancaster).—What is the capaeity
of a 15-plate variable condenser, the smaller
vanes being 24 in.‘in diameter and the larger
31, spaced 4} in. ?

000175 jfd. . p

S. H. i(llord).—\Why is. it that difierent
stations come in better cn different detectors ?
1 have three or four detectors in cireuit with a
selector switch, and I notice that therc seems
to be oung particular erystal most cfficient for
certain stations.

That is because the wave train coming in front the
different sets employed by the various: stations will
-be different, and In general the strength of tignals
will vary. The adjustment~of the erystals will not
vary in the same way with ditferent slznals, although
it will to the different strengths of rignal.

o * *

R. T. (Dawham)—What does D.W.5.
mean ?

Double Wound Siltk.

Is an electrolytic detector any good ?

We do not recommend it to a boginner, hut it is
quite good: in the hands of a skilled amuteur.

* £ e

“ AvaTeur” (Manchester)—Reference  to
vour reply to N. X. H. (London), in Ne. 16.
Should the equation not read

90 \*
= { = - 0002 mhs. ?
C 1885) 0

Yes, that-is correct. )

Tn taking.the length of an aerial in order to
calculate’ natural wave-length, is_ the total
lorizontal run included in the case of the
(13 T ” t'"[‘)e ?

No, only> half the horizontal length.
lead and lc:}d-in is included.

The down

“ ELecTroy * (King's Lynn).—Is the Hague

_station more powerful than Croyden ? -

No.; the Hague.set is 100.watts; swhereas Croydon i3
500, '

. * * %,

“ Douvnrrut” (Stratford) has taken out
a licence for a erystal set, but now wishes to
use valves. He wants to know whether it i3
necessary to take-out another licence.

It is necessary to obtaln thio further sanction of
the PM.G. i 1t is desired Yo seriously modify or
extend a. recelving set, but no further fee will be
demanded. ) F :
i 2 JE Lo ‘& TF

0. -H:- (Plymouth).—How dods auvtomatic
wireless transmission compare with ordinary
telegraph automatic systems ?

Vefy well over long distances. Working to Rerlin
automatic wireless transmission will average 100
words per minute against the 170 words per minute
possible with the Siemens high-specd apparatug. The
tatter scores more heavily owing to the fact that
rceaption i3 in printed characters -direet, whereas
the wircless' reception i8 by means of a
whieh perforates a “ tape,”’ necessitating a further
operation to reproduce printed charzeters. For land
lino work there is nothing to touch the 100 words per
miauté possible with the Wheatstone, although it ia
seldom tha% they work above 250, which is found
quite suflicient for most lines. That extraordinary
gpeed is possible throughout the whole of Great
Britiin. For long distances, wireless will score, : it
is hoped to obtain direct automatic communication
petween England and Australia at a speed twice that
of the eable, which has to cemploy four or five relay

.stations,

% £ *

A. B. J. (Northampton).—I can erect a tem-
porary aerial, single, 40 ft. long, but later I
intend to increase the length to 70 {t., having
a pole erected at the free end. In order to
prevent the necessity -of catting the wire and
at the same time. to add officiency 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 lengti of 40 feet would -

be more efiicient. If you can make-a good clean

“Creed " -
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soldered or well-twisted join in the Wire svhen voll
desire to extend the length it will not yupair the
elficieney of the aciial.
% ® E

. “ Mg Err O.B.E.” (Walton-0n-Naze).—
Is it poszible oa a crystal eet to replace the
telephones for a relay wound to suitahlo
resistance in o:xCer to work a Morse writer ?

Not without scveral stages of valve amplifieation.

J. W. (Colborne).—After winding the re-
aotion coil for the * short wave receiver,” is
it essential toim:merse thesame in paraffin wax ?

. Not. at all. DProviding the former is of rood in:
sulating material and the wire well covered, that witl
not be nceessaiy.

g * * 2

“CrysTaL” (Newcastle-on-Tyne).—Is it
possible to use two single earpieces on a sct ?
I want ‘to purchase a single ’pkoae now and
another in two or three months’ time, and
then combine the two.

That. is-qnite 0.K. Make sure that they are of
similar resistance and that the holder fittings will
adapti to-a simiiar strap.

% ki *

‘“ AFRIAL " (Bayswater).—How are these
indoor aerial arrangements. whereby vou
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 ‘Ui mid.
eapacity. - The opposite plates of these latter are
joined together with fuse wire to a terminal to whicl -
the set’is attached: " Thus the ends of the jighting
main each broken by a small condenser are jcined
together, and we must advise yvou to be extremely
careful in the construction of these small condensers,
should vou intend to construet such an appliance.
Mica diefectric shonld be used, and particular atten- .

-tion.paid to the fuge wire connection.

Is any earth necessary with such an aerial ?

Yes; an earth must be arranged.

* * *

C. 8. D. (Thornton Heath).—Am T right in
supposing that the softer the metal the better
s (Continued on page 41+4.)

——

WIRELESS SUPPLIES
- PERRYPHONES

From Stock. Immediate Delivery.

>1-

Per Fair

Specially designed for Wireless Telephony, Receivers arranged in -
series, Magnets Mounted in Aluminium Cases and ftted 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.C.
Uai:n Chnm.téls, Temple Row, BIRRINGHAM ; 95, Waterloo Street, CLASGow:

Teleph f LONDON : Bank 5075 (Private Exchange to all Departments)
cephonesy GLASGOW : Central 5239. BIRMINGHAM: Central 237)

SPECIAL OFFER FOR AMATEURS.
YOU CANNOT GET THE BEST RESULTS

UNEESS YOU THOROUGHLY- UNDERSTAND THE SCIENTIFIC
FACTS WIUICIL GOVERN THE WORKING OF YOUR APPARATUS.
ACQUIRING TIil8§ ESSENTIAL KNOWLEDGE IS NO LONGER A
TEDIOUS LABOUR. 3

PLEASANT LESSORS BY POST AT YQUR LEISURE.
It doos not mmatter whether” you "have absoluteiy no knowledge of
wireless or have mauny years’ expemience, our system of individual
" taition enables you to s‘tm juet, where dezired.

WE POSITIVELY GUARANTEE that .our Course of 12 Lessons
will give you a thorough knowledge of wirelers.

Special fee for the Courre—30/- cash, or
five monthly paywments of &/-,

TH!S IS JUST THE THINO 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,

6/- upon enroiment and

ROADCASTIN G

will soon be here. Get ready by ordering
The fCLECO’ Crystal Set.
In cabinet complete with double

"Headphones, Aetial, Insulators.
(No extras needed.)

; £3 15s.

| .(30/: deposit with order) or 30/
cash, and three 16/- monthly
payments.. Instrument  only

| £2 5s. in cabinet,

b Trade enquiries solicited.

ies, 52 C; Q-ueen St., London, W.C.2.

Dav
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A Tremendous Success!
5 %2
.\\"RE ‘T‘Oﬂ- Sales and advance orders bave exgceded all expectations. Printing
E}Q‘“ﬁ machines are working day ayd night to, turn out sufficient copies of this
great new ** Radio Press ” book. Opr staff bas beep increased.:to deal yith
; the great.demand of '

By John Scott-Taggart, F.InstP. ‘.M“.Prfc;:

1 t Author of "« Wireless For All)’ * Wireless Valves Simply ]
r- ne Explained,” elc., eic. : !' net !
11} postfree. © Chief Technical ‘Adviser to Popular  Wireless.’’ 1/3} podt free. :

EVER Y READER of ** Popular Wiveless” 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 Owin Set? This Book Tells You How.

Gives detailed particulars of actual sets which have received all the Editor gf *! Popular Wireless ™' said {Aug. 12, 1922) :
broadcast music, etc.  Complete working Jdrawings and full instruc- " Mr. Scott-Taggart’s ability to explain difficult problems fu’ a
tions are given, Over sixty illustrations.- simple, Jueid, and interesting manner without sacrificing acguracy
THIS BOOK TELLS YOU-~ téas“gl m‘tg;n%l:"rcasou why everything be writes is eagerly read by

(1) All about elementary electricity. SOME OF THE CONTENTS.

iff t irel i for.
Al L i ke < e A 71 Seme General’Remarks regarding Wircless—Sources of Eleetrigity—

(3) How to erect your aerial, (hici?ning gén Posni\{; and ~l\‘{;gntive— Electrical le'-:)nits— Connecting

) - . - clls in ies — Electro - Magnetism — The Telephone Receiver—

4) How to '1“?1‘5 étnductances, variable condepsers, fixed condenser., Transtormers—Inductances—Condensers— Ostillating  Circuits—Fre-

erysta ectors, ete, ; qucl()izy and \T\"ave c!.yeng!]h'l—-BThc AetialTEirc%it- -The l£c of a Variable

1 v < ast tecciver. Condcnser—The Crystal® Detector—The: Erection: Aerials—The

(5) Bow to make several suecessful types of broade pess Earth—Frame Acrials—Loud Speakers—How 2o . Make . Broadeast.
PRICE 1s. NET (1s. 1}p. POSK FREEL), Reccivers—How 10 Work thaw—Ute of Lightning Arresters.

Have You Read “WIRELESS FOR ALL"?
80,000 COPIES ALREADY.SOLD. ARE YOU ONI OF THESE 8,000 ? 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 boeks for the beginner,”

Two more New Books. Just Fublished CL . :
N . ! ND POST TO-BAY

RAD[O VPRESS DON’T LIMIT YOUR ORGER TO ONE EQOX
WIRELESS DIRECTORY  RADIO PRESS, LIMITED,

Devereux Court, Strand, - London, W.C.2.
A Complete List of all commercial and amateur call signs. | prease forward

..................................... -

IF YOU HAD A TELEPHONE could you do without : T
a telephone directory? - No, of course not. Nor'can you ... cosies or * simpiifiea wiretess > .. . 11
afford to be ignorant of where your music, speech, and : , “Ragio Press Wiretess Directory " 28
messages come from. 2/6 net (post free 2/8).: . " whless tor. AL Oy g Soatt.

E * Construction of Wircless Receiv- .

. ® . @ l 2 ing “Apparatus '" (P, D. Tyers) 1,0}

Practical Wireless s Valves Sy .
plained *? .o 28

Valve Circuits. = o v oo
By JOHN SCOTT-TAGGART, F.Inst.P. .1 enclose remittance of....

An invaluable companion volume for.all. who have bought : e
the author’s ** Wireless Valves Simply Explained.”  Tells o
you what circuits you may and ought to use for broadcast Padress.

and general reception. .- 26 net. (post free 2/8), .-

I VISIT OUR STAND (27) AT THE EXHIBITIQNE
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FIT_THESE ON YOUR PANEL,

1 / 8 Send two
; Stamps for
DOZEN, —
Ilustrated
PCSTAGE .
EXIRA. Lists.

ELECTRICAL SUPPLY STORES,
8, Alb:rt Terrace, 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

MAHOGANY BOXES FOR ALL
PURPOSES.

EBONITE UNIT PANELS, DRILLED
AND ENGRAVED PLATES, &ec.
COIL HOLDERS, CONDENSERS, &e.
ASTON & MANDER {1917, Ltd , London, N.W.10

We havo large stocks of all Wireless
Componesas, AND THE PRICES ARE RIGHT.

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

Send. for calalogue, 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, E.C.1.
'Phone : Clerkenwell 4454,

HOW TO STOP SMOKING

Tt can be done—certainly it can'be done—!n a single
day. A customer virites: © Your Treatment is simply
splendid. T was cuted in one day, and havo now lost
ail craving completely.” (Proof given.) Thowsands -
of others have proved how easy it !s to master the
eavy smoking hablt quickly, permanently, by shélp of
the Stanley Treatment for Tolacco Habit. Think what

it would mcan”to YOU in health and pocket to be done
with Tobageo, and write to-day for descr.ptive booklet
and - partieulars of this genuine 'Treatment.—Th-

Stanley Institute (Room 10}, Racton Rd., Lenden, S.W. 6.

451¢., 39s. 6d. 29 £t., 29s. 6d.
Complete with necessary Iron Fltclnzs Stay
Lugs, eto., for IMMEDIATE EREOTION.
Will save you endless trouble. Don't buyodd,
unfinished or inferlor thin steel poles.
Pamboo Spreaders. Galvanized Guy Wires:
Actual] List, particulars, post free 2d.
Manufacturers: [Trade Enquiries Invited..
THE AMATEDR WIRELESS SERVIOE,
Dept. 3P W, 33 Elms Road, Aldershot.

B
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RADIOTORIAL
'QUESTIONS AND ANSWERS.

(Continued from page 412.)

Itis for conducting clectricity, and the closer-
grained or hatder the substance the better
‘insulator it makes ?

No. See repl'y to'D. K. M. (Enﬂcld) in thiz issue..

E T O (Hung,erford) —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 bé covered without relays ?

Certainly not the latter, as it has been found that,
owing to the faet that the wireless waves do not travel®

as it was perhaps hoped that they would, on the
contrary, the high-frequency currents transmitted
traverse the conductor.
offered range is very limited. Therefore it woitld
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
cables to Bristol, for instance. What are known ¢s
*“logp " wires, i.e., circults utlllslnsx a metallic return,
arg employed for the *“ Raudet  automatic transmit-
ters, several of which can work in both d\rechons
=unultaneouqu on, the same wire, and * plus ” mres,
in which a circuit 13 so arranged as to use the ' Ioop
wires and an earth return, and flnally the * super
of o wire which is used for both telegraphy and
telepliony, 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 appnr.ltus or, as it is generally
styled, * wired wireless,” thus opening further.
channels for traffic without the expense of laying
extra cables. It has beeh discovered: that it is
possible to superimpose several sets of the-necessary
apparatus operating on different wave-lengthg, but
the number is limited over a comparatively sm'\ll
haud of tuning. ~ In the case of the London to Bristol

four years, a three-valve transmitter and a four-valve
réceiver are used Therefore it can be .said that
“ wired wireless ” is secretive, directive, and, over the
more centred routes, econiomical. It can be almost
called super- supenmpoﬂlng The telegnpl W 1res
beconie more and more cons(rcsted, and * quads,”
 duplexes,” " pluses are all employed, the tcle-
“phone wires are * bunched,” and , Wheatstone and
other automatic tr'lnsmissxons “ looped ”’ in or
superimposed. Above all this, \\1red mmlw;
offers an entirely new field {Or a series of * imposings””’
.It has actualiy been found possible to work the system
for two sets in both directions simultaneously overs
» one short cable that was in use indirectly for thirtcen -
telegraph and tclephope sots.
*
T. M. L (Ne\"castle) —1Is- the back-lash

during €:W. transmission due to harmonica ?

No ; that is duc to the method of transmission, tfie
sxgmllmg being: dccomplished by a smcll chx\nge cf,
wave-length for the dols and dashes.

Is the * Tungar” rectifier better than the
‘Nodon” valve for charging accumulators
fromthe A.C. main ?

A much better picee of apparatus,
expensive.

Please supply particulars of material for

but more

“ sereening " ?

WWWMMW&Q

HERE'S REAL RADIO
IMMEDIATE PELIVERY.
AERIAL WIRE, 7:22, stranded copper ...
REEL INSULATORS
Wound 12 by 4 in. goll, with 24 Emmelled ere
i fn._sq. BRASS RODS, 13 in. length ..
SLIDERS (best turned Ebonite) with plunger
CRYSTAL DETECTORS. mounted on Ebonite base

SPACING WABHERS: Small, 3d. per doz.;
FEBONITE KNOBS, best turned Kbonite
IVORINE SCALES 0-180, 9d. each,
IVORINE TABS, 'Earth, Aerial Phones
Reactance B =
BLOCKING OONDENSERS
VALVE-HOLDERS,
VALVE-IOLDERS,
CONTACT STUDS
VALVE LEGS, set of fouf, with .nuts ...
ENAMEL WIRE. 24 eauge
DOUBLE HEADPHONES. 4.000 olima o

Large

H.T.,

better types =

TRADE SUPPLIED. CATALOGUES FREE

WIRELESS MASTS

QVA!.XTY HIGH FRICES LOW.

CONDENSER VANES, Aluminium, cut truo to 1-1, 00¢h

Ebonite Dials ..
gl

Large Stocks of Enamel, Cotton, and suk covered Wires, - =
For further enquiries and prices, give us a ring, or write,
To SAVE-DELAY WHEN ORDERING, PLEASE ENCLOSE: POSTAGE,

Waterloo Electric Co., yomgiriosl snd Wirsless Exgincers,

WWM

Use copper or zing
for H.Y. screening and
iron for L.F. The
sereens should not be

SERVICE !

3,6 per 10] ft. perforated, but should

24. ea he as enclesed ns pos-

£i8 sible, all joints being

sg. cach avell soldered. Two thin

3/e .. sereens, the one inside

vd. per doz. the other, will be Letter

5d. than one thick screen,

8d. each | and the metal should

e .. not be too ciose to the

24 wincdings. The screens
28 | should be eartiied.

10d. .,
1.6, 1_/9. 2/3each * * *
. per doz. .

(Y “LIGHTNING"

- 28, per pair (Salford). —I recad

with much interest

your article on *“ En-
ergy from the Air.”
Can you tell me the
difference of poten-
tial between the ate

Telephone : Hop 5649,

independently, merely being guided by the conductor -

wired wireless, which has been in operation for nearly -

" rubber, gutta- percha, silk, wool,

Owing to the impedance °

- tivity is purely a matter of d

" dum and steel or copper.

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

No definite figure can be given. The vaiue will
vary from practicatly zero to some 50 volts per foot at. -
500 feet, according to climatic conditions. The-
atmosphere will generslly he positive to the earth in |
fine weanther, but*there alg:( In it is linble to vary.

W. B. (Balham).—Which will be preferable
in a valve set-—high-resistance *phones with a
1-1 ratio transformer, or low-resistance
*phones with a step-down transformer ?

L.R. 'phcnes \\jth ste[H*iown tm::\sformer.

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

No material or substance ean 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, aftec
which will come glass, ebonite, paratin wax, india-
orcelain, oil¢, paper,
and mmrble but subject to the above condition.

What substance is the best conductor ?

The hest conductors are metals—silver, copper,
gold, zine, platinum, iron, tin, lead, and mercury
after which come carbon, aclds, salt solutions, tmd
water. The order is liablo to be varied in the same
manner as the list of insulators. A4 propos conductors
and ‘insulators, it must be again added that condue-
egree, for whilst no
rubstance conducts perfectly, it is cer_tnln that there
is no perfect insulator. Therefore a line is drawn
hetween those substances that offer the smatlest and
those that offer the greatest opposition to a flow of
electricity ; so, broadly speaking, all substances are,
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 nnticed for several
weekain Popvrar WIRELESs : “ Brown Head-
phonés, “A” Type‘ Reed Pattern. Alumi-
nium Dmphmum.

Tn this caseé it is not the_actual diaphragm that is
attracted or repelled by the telephone magnets, but

the.reed tp which it is attached by a small screw in
the centre

&

% *

A. D R (Exmouth) —Is it possible to hear
the H*wue, Paris, etc., on a 2-valve set con-
sisting of one detectm" and one low-frequency
amplifving valve ?

Possible, but not probablé. As vou have no re-
action it may require two further stages of amplifica-
tion to bring in the Hague satisfactorily. Paris wilt
not be so difficult, and it I3 quite possible that you
\ulll hear that station’s telephony with just the two
valves,

Yoy say that a separate heterodyne can beo
employed, How much would this cost ?

That is merely a simple valve circuit arranged with

o tightly coupled reaction to an inductance to loosely

¢ouple with the receiving circyit. £5 should easily
cover it: We believe that during broadcasting hours
éyenithese will be prohibited.

.What voltage accumulator is required for
the mentioned set ?

.4 volts for the heterodyne, which may be any fairly
hard wjve. . é

“ AMAT!ZUR (("hﬂ'itorﬁeld\ —What would_
be the wave-length of an inductance 4 inches
cdiameter and 11 inches long wound with 330
turns of 24 S.W.G. enamelled wire, the
aerial being 60 fect longand 35 feet high ?

250-1,500 metres approx.

Will No. 14 gauge enametled copper wire be
‘suitable for the aerial.

Quite

- * *

“Novice” (DBrighton).—What potentio
.meter current is required for a permanite and
‘a carborundum crystal ?

None at all for permanite ; 4 voits or so for.carborua-
hat is grcssure or vultage;
sthe -current.- or- amperes will be but a fraction of a
milliampere, owing to the resistance of the crystal
(\lillnmpere is a :housand:h of an ampere.)
E3

“Sparks " (London, W.C.2).—My aerial is
a 50-ft. twin, the lead-in is of flex wire joining
together at the terminal of my sct. 1 live

(Continued on page 416.)

"WIRELESS AMATEURS AND'_RETA'ILERS
PARTS SUPPLIED FROM STOCK
List free. Condenser Plates, 1/6 doz. pairs {post 3d.).
FRASER SENTINEL HO. SOUTHAMPTON ROW, LONDQ.Y
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Established .1900.

WE TEACH
BY POST.

) _ADVICE PREE ,
| Most moderate ;
| charges—payable,
| monthly.

’ LEARN A TRADE
Can | help you? OR PROFESSION

I WILL GIVE YOU £50

if T fall to produse over 7,000 testimonials
fpom wothere- I have helped -
70 A SUCCESSFUL CAREER.

Yours to success, — R P8 4

ARE YOU QUALIFIED 9
FOR THE JOB YOU SEEK s

Write for one of our FREE BOOKLETS oii WIRELES§ TELEGRAPHY,
or on any of the following subjects—
Architectural Drawing } Mathematics

Building Construction Matriculation

Clerk of Works® Duties Metallurgy

Aviation Minin .

Boiler Engineering Mine Surveyiug

Boiler Making Motor Engineering

Chemistry Naval Architeoture

Civil Bngineering Pattern Making

Concrete and Steed Salesmanship
Draughtsmanship Sanitation

Electricity Shipbuilding

Engineering Structural Engineering
Foundry Work Surveying and Levelling
Internal Comb . Engines Telegraphy.and Telephony .
Marine Buginéering Spec:al Gonrse for Apprentiges
What proof do'you oarry? Your word to an employer is not proof that
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l|_A; British Invention Trizmphs Again!

THE WONDERFUL NEW WIRELESS SET THAT
IS ASTONISHING THE. WIRELESS. WORLD

' Everybody can afford to buy it!

Just think of a Wireless Bet with an
nitra-efficient capacity, with remarkable
sonsitivity and seclectivity—the Complete
Receiver (Detector, Tuning Coils, Lead:in,
Aerial, Insulators, etc.) for "

15|16

Isnt that a remarkable -offer?
Perhape you think the instrument is
to¢ cheap to. be worth having? 'There.
you are mistaken.

THE CLAUDE WIRELESS

CRYSTAL SET

in ¢ NEWLY INVENTED INSTRUMENT,
an important development in coustyuotion

T ireless Reeceiving. appakatus,
. shipplifying  mawafacture and
economisitig costs. It is shoply and
strongly wade, the parts mounted on
speé¢ial solid hard wood basec. No batteries
~no cylinder—no 1énewals or maintenance
necessary. It cannot get out of order—
difficult even to damage-—se compact, you
can put it {i your pocket; set up in a
few minutes anywhere by any school:boy,
It is mo -experiment—no toy. -Sounds
received with absolutely the same ecigar-
ness as with N

The Most Elaborate Set of
any kind Manufactured.

This instrument enables you to enjoy

Get yours NOW !

Sdudy that statement. It fe a true one. |

2 broadcasting concerts, speeches, Mors
signals; ete., with the best. All your friends will want one \E‘hcn (h‘ey havg‘
beard yours. I set my watch from Paris (Eiffel Power) signals frequentiy. T
get -either Marconi concerts from Chelmsford or olher entertainment every
evening, Jlave just listened-in to the reports of the Aetoplane Race round
] England, Héard the announcemenls splendidly throughout the pragress of
the vace. I am mad with delight, and thank you.” This 13 from a
Lomdon.purchaser of the titgle Claude Wireless Set. Why spend Pounds when you
can getsuch an "efficient tinstrument for 1554 84, ° Or, complete with one Head-
phone, 258; 6dg-or with two Headphcnes (4,000 ohms), 36s. 8d, Carr.and packing
9d,.extra without *phones ; 18: extra with ’phones. Youa cannot buy these ** broad-
cast’’; therefore don't wait for the Waiting List. Orders witl be-exgcutod strictly in
rolation, Your money will‘ be willingly returned if you are not satisfied. Cross

E Posta) Orders, and make them payable to— |
e ] i a THE CLAUDE WIRELESS MANUFACTURING COMPAKY,

ALL REQUIREMENTS. rxv.cs 32, Stoke Newington Read, Londen, N.16.

you are efficient, but a -Oollegr Qualifying Diploma_or Qertificate, signed

by the Professional Staff, is @& proof of efficiency, and a valuable asset in l
seeking a remunerative postbion. . .

We specialise in A}l exams. -COlnected with Wireless and othep
technioal subiects. If you are preparing for auy 'exam. ask our advieo,
All gartiouwlars FREE OF CHARGE. Parents should seek our advice for
thelr sons. If you are imterested in Wireless, or any of the subjects
mentioned - above, write,

naming the j

we  will & you our

FREE BOOKLET., Pleanre
state your age.

---CQ Std b

for ERICSSON PHONES

VE/HEN you instal your wireless set
—~crystal or valve—youlll get

maximum results if you it ERICSSON

PHONES—clarlty, sensitivity, strength

of signals and aebsence of U click.”

Specially suited to telephony.

ERICSSON PHONES embody the accumue

lated experience of telephone manufacture for o
generation,
Easy to the head, light and comfortable. The
magnets never lose their strength and * shorts ™
are non-existent,

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

~ Head Office: d
6o, Lincoln’s Inn Fields, E.C.2. L= 6 " Free.
Our big 32-page Lllus-

trated Catalogue sentFree

with.every Booklet iof
you mention ** Popular
Wireless”

Shows you how
to make your
Own Valve Set

This Booklet shows you how,
with Peto Secott standardised
Radio parts, yoy canvegsily builda
highly efficient Sot with & serew-
driver and a pair.of pliers—and
without previous  electricul
knowledge.

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

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

Don’t miss our Stand, No. 16,
at the Wireless Exhibition,

SEND TO-DAY.

Showrooms and Offices :
FEATHERSTONE HOWUSE,.
¢4, HIGH HOLBORN, W.C.1,

itz
MAS.3.

I EEmE FF =SS IED
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RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued [rom page 414.)

about 500 vards away from Marconi House,
and I can get him quite plainly, but not any
other stations. My set is erystal working'with
silicon: .

Possibly you cannot tune ‘to above some 500
metres, and in that case thiere are few stations that
you will hear. Again, it may be that vou 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 acrial, carth,
set, ctc., appear to be quite O.K., and we can
£Ce no npparont reasons for your failue. Seéo
the reply to “ Disgusted” (London) that
appearcd in No 18.

a x

J. P. (no a,ddreSQ) —Should von think that
a 30-foot earth lead of bare copper wire,
No. 14 gauge wire, is too long to obtain good
results ?

Yes, it is far too long. Unless yon can arrange a
shortzr earth lead by some menns, you should rum
at least three of these wires in parallel to earth to
reduce the resistance.

*® * *

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

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

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

A former 9 by 5 inches svonnd with 350 turns of 24-
gauge (nmncllcd wire will cover that range. with
200 metres to spare on the maximum PM.G. aerial.
12 ozs. of wirce will be required. -

What is my nearest Lroadcasting station ?

Marconi House, London.

# * i

“ GraTiFiEp ** (Oldham).~=Thear the Hague
every time there is.a concert on u erystal sct
that'T puréhased from the “ 7 Co.

We could be very cutting, but, we prefer Lo believe
that therc is.some mistake. We kpow of authentic
cascs where a crystal get under geod conditions has
;er-en'cd _ttlcphony— from a distance of 40 iniles, but

* £ *

“VaLve ” (Nottingham).—What materials
arc 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 rific 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 cfficiently.

Is a receiving valve gas filled ?

No; it is as near to being a perfect vacuum as is
possible.

Dopular Wireless Weekly, October Tth, 1922.

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 hroadeasting wave-lengths the coil
wound with 22 8.\¥.G.

* * *

P. T. R. (Sheffield).—Is there-any objection
to my having have an inductance 12 inches
in diameter ?

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

Could o variable condenser be made by
suspending one zine pail inside another ?

Of a sort, ves, but we are afraid the resultant
capacity would not comnpare at all well with your
large ideas. The sawme 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.

® * g

T. 8. (London).—Is it essential to have a

-fixed condenser with a crystal set ?

No, but it greatly improves the tone of the received
slgmls as has been explained before in these columns,
and is very advisakle if the object of the set is to
listen in to the Jondon broadeasting.

& #

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

Not satisiactorily, as it is quite within the hounds
of possibility. that the wave-length of the trans-
mitting station would vary shuhtly froin time to time,
apart from the difficulty bf winding surh a coil to suit
the varying values of different aerials. DBroadecast
tuners, to tage between 300 and 500 metres, are being
manufactured. _These have a fixed coil wi ith a small
variable condenser to give the small variation of
tuning. :

5 & &

W. N. O {Euton).—If.I vary the dimensions
of the tuning coil as giv en by Mr. Conrsey in
A Short Wave Raceiver ” to 24 ins. diameter
jnstead of 2} 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 the reaction coil as well ?

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

W * *

* CoNpENSERs ’ (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
jmpoasible in fact unless yvou use copper- foil and a
very soft solder. Qenerally speaking a fair margin
of foil s allowed, to enable it to be bunched and
rolled round the le: ad, which should be thoroughly
scrapped to ensure a good contact.

Deoes 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 materinl employed as the dielectric.

VALVE AMPLIFIERS

FOR CRYSTAL SETS

The easiest, most economical and efficient
mebhod of increasing the range of any good
crystal receiver 1s to add a single-valve ILF.
Amplitier, built from our zet of parts.

The combination is extremely sensitlve,
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 nssembhng and wiring to be
done. Sent: post dree, with full instructions
and diagrams,

Price 45/-

Send forfull particulars and list P.
Post free.

OMNIPHONE WIRELESS (0.,

24, WARWICK STREET,
REGENT ST., LONDON, W.1,

20 yards from Regent Street, between

Maison Lewis and Robinson & Cleaver's.
'Phione Regent 3335.

HEAD ’PHONES REWOUND.
1,000 ohms, 5/6; 2,000, 7/-; 4,000, 10/-; 6,000, 15/
pair, Smglo Earpleces Half Above Resis. and Prices.
Onrrhzc Extra. Beat Workmanship and Prompt Return.

H. WEST. 26, Kilmorie Rd., Forest Hill,

London S.E.

ACCUMULATORS,  etc. New and Guaranteed.

4-Volt, 25-Amp. Celluloid, 11/3. Postage 1/-.
4.Volt, 40-Amp. 17/6 | 6-Volt, 40 Amp. 25/6
4 , 60 21/3 6 . " 31/-
4 8 27/- | [} 80 o 36/-
Packmg, lﬁd extra. | Packlng, /- extra.
7/22 Aerial, 5/6 100 ft.; Mullard Ora Valvef, 15/-5

15-V. Siemens, H.T. Batterles, af-; Marconl B..
Valves, 17/6; wecumulator (_Jharging Board, 37/6;
Voltmeters, Watcli pattern, 0/12 Volts, 6/-.
Cash with order. Goods despatciied per return.
LOWKE & SONS, Ltd, Northampton.

DON'T WASTE MONEY! BUY DIREC

COMPLETE CRYSTAL SET, in pollshed caze, 6x6x 6 in.

with 4,000.0hm. double phom“ 100 ft. aerial wire insu-
lmors ctc. Nothing elve to add, £2-0-0. Only & limnited
number. E., HARLEY, 115, Shacklewell Lane,

Monthl

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 frec,
and carriage paid on

10 Days’ Free Trial. §
Your money refunded if not (|
satisfied. Exquisitely de.
signed Portable Hornless
and Table-Grands at_40%
below Shop prices.

for illustrated art catalogue.

Mead

Gompany(Dept G.109 )

PROTECT YOUR

Keystone
Radio
Lightning

Arrester

Price

Post Free

ESTLER BROS,,

APPARATUS

A wircless aerial on your home is a constunt danger
from static accumulations and lightning disturbances.
Instal a Keystone Radio Arrester and thereby sccure
efficient and foolproof protection at all times.
For immediale delivery send cash with order to

SOUTH MOLTON ROAD,
VICTORIA DOCKS,

D
CONDENSER VAN
terminals

IVORINE PLATES.
Avrial,

Broadea -zting
GRID LEAKS
GRYD LEAKS.

rhosphor

Condenser,
VALYE LEGS. 8§

Sets

E.16.

Telephoue ;

HIGH CLASS PADIO COMPONENTS.

AERIAL - WIRE. Best Stranded Copper, per 100 feet
OUBLE HEADPHONES. Best British make,
VES. Aluminium, true to 1-1,000
FIXED CONDENSERS,

YALVE HOLDERS. Ono ande ‘only, the bent. In turned ebonite ::l

Condenser telephones,
VALVES. The Mullard * Ora,
Will _rectify,
The Mullard Patent ..
With Mica & tinfoll condenser in’ ebonue case.
complete with clips & -
SWITCH An\g‘x First grade, made of cbou.te, blass and
ronze... = -
IVORINE SCALES, hngl‘n\ed 0-90 & 0-180
Ebon‘te Top. Highly finished, wnh gxaduncd scals
et of rour
FILAMENT RFSIS‘;\
EBONITE OB3.
HIGH FREQUE\OY TRANSFORMER BOBBINS, fitted with pin
controls for standard valve o
We guarantee the above goods to glve s'\tisract!on ‘and o\ery
article carries our “ money back ” guarantee, therefore send

Best_quality ebonite.

to ong of the oldest firms in the trado.
in stock from

Crystal Sets complete from £3 5s.
RELIANCE RADIO SERVICE, 283,5t.Jobn §i,,Clerkenwell,London,E.C.1
Clerkenwell 4290,

*
w?
o

4.00-0hms .. . 1 B
. per dozen

mounted in obonite, with 2 brass

holes for fixing.

Earth.

" one of the most reliable l‘or
oselllate & :u.npllfy

Engraved H.T., LT,
Set of six

-
& W g e e EN
O HLONVED O 00 © WO Voo

terminals

with Nuts,
18, guarantegd efliclent & made right
“knurled & polished

brass

W

Complele valve
) 10 10 O
" Other prices upon application.

Dalston, London, E.8. Establlshed 1910.
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Telegrams : Remagco, Smith, London.
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A Gilt-Edged Guarantee with every Radio Headphone
Sold by Us.

IN order to settle, once and for all, the prolonged controversv at present being carried on by certain firms through the
medium of a section of the Wireless Press, we now make the following addltlon to our ofiginal 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 followmg 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 wnsulates the
alumanium 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 »oow 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. .pp...
of the “IDEAL”

g

Quality -

et 2,2 RIGHT

and see you get the address

g et ings. - ¢ Valve  Accumulator.

0003 - - - - - - - - Bl 6/- ? 1. Basket pattern positives so con- Prices:

g
J

: AVENUE 91 (3 lipes).

Seven Special Points

Complete sets of Metal Parts with Knob and Engraved
Scale for making Varmble Condensers, with Ebonite,
001 - - - - - - - - - 10y-

Postage 9d. extra. oy . 6 volts 50 amps.
Qak cases for above, 3/- and 3/8 each. Postage 9d. structed that it is Impossible 35s. the set
for active material to become Covigfrop S
displaced. 4 volts 50 amps.
2. Glass containers especially con- 24s. the set.
structed with rib separators. - Carriage 2s.
upplied in strong wooden con-
3. Absolute absence of frothing. tainers as illustrated.

A F n Wiite  for Illustrated
4. Practically impossible for plates OatalBanoh’ S¥upe, or fist

to sulphate due to special ma- of H.T. Batteries and Ac-

terials used. cumulators, free.
3. Non-corrosive terminals. :
6. lImpossibility of acid creeping.
7. last feature—but not least—

Low Price but High Quality.

HEAD °’PHONES, 4,000 OHMS.
The greatest bargain ever oﬁered 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 Termmals First-class finish
thronghout - - - - - 16/-. Postage 1/6.
Set made up complete S T 27 /6
10U-it. Aerial, 4 Insulators, 10 yds. Leading-in Wire, 7/6,

Postage 1/6.

PARROT LOUD SPEAKER repeats every-
thing it hears. 2,000 OHMS.
S50/= 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.

WILL DAY, LTD,

¢ 19, Lisle St. Leicester Sq., London w.C.z.

% "Phone: Regent 4577.  Telegrams: Titles, Westra.nd, London.
&

; Visit our Stand, No. 15, |
i at the Wireless Exhibi- !
i tion, Horticultural Hall,

Sept. 36~0ct. 7

WATES BROS., kincsway, Lonbon, w.o.2.
B
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“MAGNAVOX”

The World’s Finest Loud Speaker.

STERLING No. 1 CRYSTAL L.
RECEIVING SET.

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

|
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|
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|
|
I
|
!
IMMEDIATE |
DELIVERY. :
|

| IMMEDIATE
| DELIVERY.

Radio brings it
MAGNAVOX
tells it.
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!
I
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I
!
|
i

| g : g 2 i ) ) No. R1282 (18” Horn).
: Tl'ze set is contained in pol:sheq walnut case, | To enjoy and obtain the greatest possible satisfaction from !
with fittings mounted on ebonite panel, and' your Wireless Receiving Set, equip it with a Magnavox }
| comprises :- | LouddSpegker. Hear the voice of the singer faithfully |
11, TUNER.—This consists of an inductance which can be | ;ea};;zalfc:oﬁn?%fpgflﬁ: intonations of the lecturer, or the
| varied by means of tappings taken to two stud switches, | 1
one giving coarse and the other fine adjustment. A I PRICES No- R 1282 (18" Horn) £20-0-0l|
|sepa1'ate coil is provided for reception of time signals, ' ————— No. R 1293 (14" Horn) £10-10-0
| etc., from Eiffel Tower. | The introduction of the Magnavox Loud Speaker for use
| 2- DETECTOR.—Of the crystal type, requiring mno | with Radio Receiving Sets marks a most important
battery. Semsitive and easily adjusted. development, and will be the means of making Broad-
' The equipment includes one pair of No, R1258 DOUBLY, ; casting extremely popular.

EAD TELEPHONES wound to a total resist i ! -
! gl,OOO ohms the pairi. " e { To obtain the greatest sound volume of which the MAGNAVOX 1

is capable, use a MAGNAVOX AMPLIFIER. |
L PRICE £7 -12-6 , FULL PARTICULARS ON APPLICATION. !
1

SOLE MANUFACTURERS AND LICENCEES OF MAGNAVOX LOUD SPEAKERS:

STERLING TELEPHONE & ELECTRIC CO,, LTD,, (STAN D|

Telephone House, No. 34,
210.212, TOTTENHAM COURT ROAD, LONDON, W.1, WIRELESS
Telephone: Museum 4144 (7 lines). Telegrams: ‘‘Cucumis, Wesdo, London.”
NEWCASTLE-ON.TYNE: WORKS: CARDIFF: EXHIBITION

9, Clavering Place. Dagenham, Essex. 8, Park Place.
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Phones: 3 Telegrams: ll‘ INCORPORATES THE « LOKAP”

Ne;vszioss : NLongon égﬁgﬁ?g,) INDUCTANCE.
ew Cross
: - S BEAUTIFULLY R 90
1540 L : ~\\ IO v BUILT. e <. / -
, 7 50
71 : = ) POST

PAID.

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 is
so admired, and it is an instrument De
Luxe. Insist on seeing our trade

mark, and obtain the genuine

This illustration does not convey the Mitchell features.
Call and inspect. Dimensions 53 x 83" x 4} deep.

Y‘,,&ﬁ' 1009, EFFICIENCY ON BROADCASTING
ooF WAVE-LENGTHS.

article. of
?&ﬁ COMPLIES WITH G.P.O. REGULATIONS. HANDSOME. COMPACT.
A . : o
o \ie The tuning range is from 300 to 500 Metres, and no skill is needed to
A 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 Satistaction post. 1/-

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

PP WIS I NSNS NIRRT IS SIS NSNS PSS

THE ZODEL Showrooms that will interest you !
COIL WINDER 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 a2 demon-
stration if necessary, and tell you which set will best suit your pocket.
In addition to Complete Receiving Sets uf the best quality, iwe 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/-.

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 useit. Winds Duo-Lateral Coils in
a couple of minutes on any former, from %"
to 1” wide. The Coils produced have been
proved tohave the lowest distributed capacity.

The illustration is
that of our Three Coil
Ho!der Complete
Unit for use with any
standard 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.

CASH POST Hck
PRICE SO & o O . O PAID. 20/-
Obtainable from all Wireless Stores or direct from : E=f e
—
WALLACE HEATON LTD Lol Send 3d Stamps for our Illustrated Catalogue.
RADIO EXPERTS, List of H.T. Batteries or Accumulators free.

84, High Street, Sheffield. || W ATES BROS e L
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NEXT WEEK—

- A SPECIAL
CRITIQUE OF THE
EXHIBITION.
By W. S. SHOLL,

AMLEE

| A full and authoritative

- Review of the most in-

teresting novelties at the
Exhibition.

Invaluable to Amateurs
and the Trade.

Good Business.

l HAD a long talk with Mr. Bertram Day,
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.

* *® *

Historle Reiies.

IECES -of historic wireless apparatus
used by the Marconi Wireless Tele-
graph Company during the last 25

years werc among the exliibits al the first

Dr. B. K. Teneson Collin’s set, 12, Wmdsor Plaee,
Cardiil,

All-British Wireless Exhibition and Con-
vention.

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

£
Telephony to Australla.

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 climinating all the buzzings that
render long-distance telephoning a nerve-
racking feat. All metallic contacts aro 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 scoustics

‘Various Items.

TOPICAL NEWS AND NO fES

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 wavces.
* * *
Broadcasting.
< IR HENRY NORMAN, M.P., summed
up the broadcasting situation as fol-
lows, in his opening speech at the All-
British Wircless Exhibition :

The differences between the wireless
companies have been overcome.

Twenty firms applied for permission to
broadeast, and the Postmaster-General
has managed to meet their varions in-
terests.

Any genuine British company manu-
facturing wircless apparatus may join the
now broadeasting company.

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

A simple form of broadeast reception
licence will be obtainable at the Post
Ofiice.

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

Really high-class programmes of music,
entertainment, and instruction will be
broadeast. “Dud” stuff will not be
allowed.

The question of disseminating news
will be discussed in due cowrse in con-
sultation with the newspapers and news
agencies.

According to Sir Henry Norman's belief,
broadcasting is due to commence some time

417

“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. 8.W. 7, offer good
value at a very rcasonable price.  Their
very useful outfit for fixing serews in plaster,
brick, marble, ete., should prove attractive
to many readem of tlus papex

Two little boo]\lets by M.r W. R. H.
Tingly, of 92, Queen Street, Hammersmith,
on ‘“ Fault I‘mdmg ” and ! Earth and
Aerial Circuit,”” will be useful to the amateur.
Their modest price is one shilling.

* £ *

According to the “ European Commercial
the French military radio section in Con-
stantinople has now established a regular
gervice with a Bulbarian station at Varna
end is accepting commercial messages, but
at higher rates tban thosc of the Eastern
Telegraph Company for ordinary telegraph
messages.

* * *

The Czecho-Slovakian firms of Krizik and
Company and Telegraphia, manufacturers of
telegraph "and telephone apparatus, have
formed a mutual enterprise at Prague under
the stylc 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 stationg, the transmission of
Press messages, ete.

* b3 *

It is announced from New York that the
Radio Corporation of Awmerica has entered
into an agreement with the Postal Telegraph
Cuble Compan) whereby every office of the
Postal Company in the¢ United States be-

this week.
* * * (‘- v

HE Walsall Elec-
trical Co., Ltd.,.
of - .57, Bridge -

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

@ £ *

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

limited purse.

Set built by Mr. A. L. Jolunson, 17, Newtown Rd. Worcester
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NOTES AND NEWS.

(Continued from previous 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 oveérseas 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. Tt 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.
* ES el

L.C.C. and Radio.

A WIRELESS society formed by the

L.C.C. staff at the New County Hall

has put up a 150-ft. aerial. The
gociety proposes to conduct research work,
many members holding special qualifications
in gcience and engineering.

Mr. L. E. Clarke’s set, at 27, Westminster Road,
Whitehall, Bristel.

The Latest.
A SLOT machine for the development
.of broadeasting has been invented in
America, and tested officially by the
Bureau of Standards. It consists of an auto-
matic apparatus, with an cxterior 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),
two lights are automatically switched on,
and the music is heard through a large
horn at the bottom of the instrument.
‘ * * *
Next Week.

EXT week’s issue of Poesrar WIRELESS
will contain a specially ‘written article
of the exhibition which sheuld prove

of great value to all amateurs and traders.
Phe author of this article is Mr. W. S,
Sholl, AM.I.LE.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.
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OWING to the large number of letters of
application for membership it has
been found impossible to reply to
those who have written making variouns
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 Poru-,
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

Company and on other questions.

THE RADIO ASSOCIATION. |

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. Landman,
M.A., solicitor,” the Hon. Sec., Radio Asso-
ciation, 9, Southampton Buildings, London,

W.C. 2, without delay.

To the Hon. Treasurer,
Radio Association,
9, Southampton Buildings,
Ww.C. 2.
Dear Sir,—Please enrol me as a member
of the Radio Association, for which I
enclose annual subseription of 2s. 6d.

Name infull............. = . .
(with titles)

Addvess ...

MEMBERSHIP APPLICATION FORM.

Nore.—The Bar Lightship, Liverpool,
sends telephony at 6 a.m., 8 am, 2 pm,

4 pm., 6 pm, 8 pm. (GMT.). Wave-
length 440 metres. Calls * Liverpool.."
When answering Liverpool calls ™ Bar

Light.”

* The hours of the telegraphic and tele-
phonic communications transmitted from
‘1 the Eiffel Tower bave been altered on the
(reversion to  winter-time.” The official
notification of their changes is a2 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 I'rance by wireless telegraphy in eode.
4.50 and 12.15, telephoned forecasts of
weather. 12.20 to 12.45, weather report over
Europe generally in code.

10.23 to 10.30 ; 11.33 to 11.49; 23.36 to

G o
What you can heat — )
every evening of the week on your set.
TELEPHONY TRANSMISSIONS :
Station. Call sign. Wave-length - Remarks.
in metres.
Croydon oo .. GED 900 .. Throughout day to aeroplanes.
Marconi House, London 2LO .. 360 Not regular.
Writtlo .. i . ZMT .. 400 .. Tuesdays, 7 p.m. (G.M.T.).
Paris* . e .. FL .. 2,600 .. (See foot-note.)
Kénigswusterhavnsen .. LP e 2,500 and .. Daily, 7 and 10.30 a.m. (G.M.T.).
. 4,100 J
 'The Haguet .. .. PCGG .. 1,08 «. Sundays, 2.30 and 5.30 p.m., and 8 to
Messrs. Burnham 9 p.m. Thursdays, 8 to 9 p.m.
(Blackheath) .. 2FQ .. 440 «. About 9 o'clock any cvening.
Newcastle .. 5BA .. 440 .+ 6and 7330 p.m. (G.M.T.).

23.49, time-signals, preceded by the wusual
code and message afterwards.

18.16. Weather forecast in plain language
by telcphone, 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 research value.

t+ The times of the Thureday transmis-
sions are ]iaﬂle 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
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.CC. (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

By Y. W. P. EVANS.
PART L

extent would be draining the other part
of the receiver.

The materials required for the first set
are: 1.1h. of 22 S.W.G. D.C.C. (6s.); 10 ft.
of hard drawn brass wire, 4% in. diameter
(28.); and a home- made former. This
latter is constructed fxom a wooden disc
1} ins. diameter and § in. thick, nailed
through the centre to a piece of wooden
rod # in. diameter and 44 ins. length. Round

the outer edge or penpherv of the disc,

mark oft 15 divisions an cqual distance
apa-rt; to be precise, each space should he
2in. plus g4 in. This is best done with a
pair of dividers. Having marked these
points plainly, drill a hole to a depth of { in.
in each spot, using a No. 44 morse drill,
taking care that the drill points towards the
dead centre of the dise.
Having done
file off the

i

- HOLES APPROX: ¥5 APART

this,
T edges so as to give
the periphery a
rounded appear-
ance like a tyre;
this will be of assist-
ance when remov-

J _/: I ing the coils. Cut

END VIEW

SIDE VIEW

the brass wire into
4-in. lengths and
fix these in the holes
already drilled.
Having affixed the
handle, the former
should have the

44—

FIC. 1

possible, and all technical details will be
avoided with a view to simplicity ard 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 e 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 desxgned
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 from,
say, 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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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 3} ins.,or
1 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 storc
(28.), and 6d. of methylated spirit (com-
merlcal) Place the shellac flakes into an old
tin and just cover with spirit, allowing the
shellac to dissolve, with an cccasional stir.
Add spirit as required until a nice creamy
consisteney 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 the
coil off the former.

A small wooden dise, about 1 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 hefore, and
g0 on, until four coils have been so con-
structed. These will form the aerial and
loading coils, that is, onie 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 }-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 travelling 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
atmospherc until required, along with the
reactance coil. If desired the four aerial
coils can be fitted into a neat little box
made of {}-in. ply wood withoutlid, 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 wsed 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, cach
about 4 in. apart (actual measurement is
1d5-in. less than the half).

Drill a hole § 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 ¥ 1b. of 30
D.C.C. wire (about 63) 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.)
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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 (age
14), of 36, Cliffe, Lewes, who made the 36/~
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 féte arranged recently by the
Mayor of Oolchester.

HOW TO MAKE A
LONG-WAVE RECEIVER.

(Continued fram previous page.)

Now remove the pins, slide off-the coil, '

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 samé pattern, but wound with 32's
(4 ozs. about 4s.). ' K=

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 }-plate glass negatives (used);
nine sheets 6f tinfoil, 6 ins. by 3 ins.; six-
teen strips of cardboard, 4} ins. by } in. by
¢z in. ; four sheets of i in. zine, 3 ins.
wide, cut to the following lengths : 9+ ins.,
81% inms., 8y ins., 845 ins, one 4§ in.
brass screw (Whitwerth or B.A.), onc

ebonite knob, about # 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
‘plate, two cardboard strips on either side ;
repeat, one glass plate, ete. (see Fig. 1A), until
the last plate is in position, taking care that
all parts are in line with the first section.
When complete, 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 elear. ‘

The front appearance should correspond
to Fig. 2, and completes the first half of the
condenser. Assuming the }-plates to be
1s in.’ in thickness, the distance apart of
the slots should be, from their centre line,
15 in., so that we must now construet the
zine plates to correspond with this dis-
tance.

For example, No. 1 zine plate (Fig. 3)
should be bent go as to have three sides of the
following dimensions: 4 ins., 17 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-

TINFOIL

ZINC PLATES

spective slots, drill a hole through the centre
of all four plates and bind together with the
+5-in, screw ahd 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, 8} ins. by 4 ins. by % 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 bind them to-
gether with one of the terminals. Slide the
zine 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
strip 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 conlinued.)
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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 medium 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. Tn 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
encrgy travels outwards from the centre
of disturbance, and is lost in various ways.
If you put your finger into the water at the
margin of the pool, you can fcel by the
impacts of the ripples that come 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
nmotion, and the energy of combustion leaves
the candle by the extremely rapid means of
waves in the ether.

Nature’s Hlusions. .

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, whetker in air, water, or ether, do
not really move ; they seem to do so, but
Nature is a clever tHusionist. For instance,
on rare occasions during the English year
the sky appears to be blue, though air has
no colour. A block of steel scems to be
very compact, yet the particles of which
it is composed arc 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 sccond, 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
arc 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 ncarer 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
appcears a little further from the first than the

By E. BLAKE, A.M.LE.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 arc propagated at the speed of
light—the greatest speed known to science—
from a disturbance of the ether causcd 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 ¢ sounds do not vary if the length of the
string i3 no! altered. But if you shorten the
string and pluck it again, it vibrates more
vapidly and the note it emits has a higher
pitch than before. On the contrary, by

The waves sent out by the wireless station
at Bordegur have a frequency of about
12,760 per scecond, 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 shal!
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 incieases,
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, whercas waves of ultra-violet light,
‘ which vibrate at the
enormous frequency

mentioned above,
have a length of onec
ten-thousandth
(75850) part of a milli-
metre, the waves used
by the Bordeaire wirc-
less station, having
the much lower fre-
quency of 12,760 pecr
second, are about
14} miiles 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

Mr, €. Noakes® set, at 68, Park Hill, Smetuwick, néar Birmingham.

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 cther, of course ; it
is perfectly continuous throughout space.
Yet it acts as though it had strings, because
80 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 tho bottom of the scale are the huge

ether-waves used in wircless telegraphy.-

velocity is 186,000
miles per second al-
ways, no matter what
its wave-length or frequency may be. At thix
velocity a wave-motion in the ether; started
by the great Marconi station at Carnarvon,
is detected in Australia onc-fourteenth of a
second afterwards. :
2. Its frequency. This is the number of
times per second a wave is created ata given
point in space. This will be clearer to the
reader if he will imagine that he is endowed
with a specialsense which enables him to feel
wireless waves in the form of, say, a slight
electric shock. I, 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 phrasg, we may say that the
waves arc passing across him at the rate of
five per sccond. 3
3. Itswave-length. Wircless waves spread
out from a sending station in all directions.
We may usefully compare them to the
ripples which spread out from a stonc
thrown into a pond, but the comparison is

- not complete, because whereas the ripples

in the latter case are confined to the surfaco
of the water, the cther-waves not only spread
(Continued on page 422.)
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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—has seriously interfered with
many experiments; but, in spite of this,
we are conscious, “ through the medium
of our instruments,” of the rapid progress
heing made by private stations in the
volume and clarity of their radio-telephonic
cominunications. .

Experimental musical transmissions by
amateurs have also shown wonderful
development. . y

The gramophone of the cheap and tinny
variety, which was perbaps good enough
as a convenient source of noisc 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 cm-
ployed. Whether this is always justifiable
remains to be seen. i

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. o

In this comneetion it is interesting to
draw attention to the excellent music
transmitted by 2W Q, who, we under-

By 2 AN

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
2QM, and have noted with pleasure the
round and mellow tone and the great
volume and wide scalc range attained in
these experiments. Similar results have
been obtained by 2 Q S at Brixton, and we
would offer -our congratulations for the

on relatively small power.

technical excellence of the results obtained

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 “engeged in experimental {rans-
mission work are invited to send in concise re-
ports and criticlsms for publication in ** Popular
Wireless.”” Copy accepted will be paid for at

our usual rates.
EDITOR.

NEW SERIES FOR BEGINNERS.

(Continued from previous page.)

upwards, but also penctrate 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 frem a sending station, will
be affected by the waves at one and the same
time. Thus, although a messago may be
intended for one particular station, this
property of wirelras waves, whercby they
distribute themselves to every point of the
compass, causes cvery 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 clumsv 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 sct up,
and all of them can receive the message at
the same moment. This is, nowadays, called
“ broadecasting,” and many a lifc and many
a good ship has bheen saved because it was
possible to send a wireless distress call simul-
tancously 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

_cascs 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
althongh 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
hight from a searchlight. '
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THE . THREE-ELECTRODE . VALVE.

By JOHN SCOTT-TAGGART, F.Inst.P.; AM.LE.E.

Author Qf

r1"HE kind of valve shown in Fig. 4
(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

5" Pin connecled
ij /. (2/ 7o ynd
/D 1 O\}’m connecked
, I one end
Prr2- of filament
| connected A ’
fo otber end O\P{rz connected b
of filament  snode or p[a)‘e

called a grid. This grid is a'metal structure
arranged between the filament and the
anode, and is of open-work nature so that
clectrons 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 electrode inside.the valve. . If
vou 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 hilb to the
g,ud that marked A passes to the anode or

Z;;z'larrzefzf

==« Grid
e ~ .
Frlament

fiir®

//I////({i e

i

s

\

.@‘

(Chief Technical Adviser to Popular Wireless).

“Wireless Valves Simply Explained,”
and * Thermionic Tubes in Radio Telegraphy and

plate ; the two pins marked F, and F, 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 other 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 correspondmg sockets to whichi
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
T heated by current from a six-volt accumu-
lator B, Round this filament is an anode
A Thls 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 acourately,

.a helix, of wire which is labelled G.” .This

helix must not touch either the anode ‘A or
the filament F. The three electrodesofthe
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-eleetrode valve the plates
and grids were flat and did not surround the
filament, as inn 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
amilliammeter Mand an “ anode battery ™
* high-tension battery ” B,, the posntue
side of this high-tension battery being eon-
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 B, is connected, but it is preferable
to conneet it to the positive terminal of the
filament accumulator B,

If we connect up the arrangement shown
in Fig. 3, under normal conditions a steady

“ Elementary Text-book on Wireless Vacuum Tubes,”

Telepbari ",..”

electron current will low-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 wasfound that the ar-
rangement could be used as a strengthener
or detector of wireless signals, It is not

F!y. 3

Filament

Mlliammeter

2 |® @
6 volt
Filament accumulator Zigh-fension

ballery

possible to explain here all the reasons why
the three-electrode valve may be used as a
detector or ampiifier ; 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-electrodc

.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 paye.)
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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 zZig-zag line G placed in between
the filament F and the anode A. This
method of showing the valve is varied some-
times, but thé 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 E,) 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:

Fig 5
Grid Negative
3 M
Decreased
4= it Currend’
YRS =8,
T

Some of the electrons emitted from the
filament (such as those marked E;) 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 B; 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 B,. In
Fig. 5 the battery B, has its negative side
connected to the gnds G 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 electrong reach-
ing the anode, and therefore to reduce the
anode current flowing through M. If we
increase the negative potential en 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.

Fig 6.

l Grid Positive
a;[ ;

If, however, wa connect (as in Tig..6)
the battery-B; so that thc 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
filamént to the-anode. Very few -of theso
electrons will actually strike the grid itself.
Most of them will pass through the holes
in the grid and be attracted on towards the
anodc A. If we keep on increasing the
positive voltage of the grid by increasing
the battery B3, a tlme wilk come when all
the electrons emitted from the filament
will be passing to the anode A.

Meaning of ‘“Saturation.”

This is becausc a filament will only
emit a certain number of ecléctrons per
seccond at a given temperature, and when
these are being sucked up by the-anodc it
is impossible to produce a bigger anode
current without altering the temperaturc 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 1mposs1ble
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 P, placed in between
the rose R and the inverted funnel U.
.The handle T may be used to rotate the
propeller P,, 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 P,
to revolve also in the same dircction.

Let us assume that the propeller P, is
normally still and that the revolving
propeller P; causes the funnel U to
suek up about half the water which is
sprayed out from the rose R. If we
rotate the propeller P, 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 P, will more than counteract
the suction of the funnel U, and no water,
as a result, will be sucked round the circuit
UP,V. The revolving of the propeller P,
in an anti-clockwise direction corresponds
to the application of a negative potential or
voltage to the grid of-a threc-electrode
valve.

In the case of the three-electrode valve,
there i§ normally a flow of electrons from
filament to anode, and this flow is reduced
by repelling electrons by a negative poten-
tial on the grid. In the same way, by
revolving the propeller P, 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 tho 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 P, 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 P; and P, will be
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assisting one another to. produce a very
strong dmucrht which will suck up more
water then - befo_re, ‘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 Anzlogy.

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 Py,
it will be obvious“tHat rio more water will
pass round . the circuit UP,V 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 P, in a clockwise direction is
equivalent to applying a positive potential
to the grid of a three-electrodo 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 plopeller
P, is much closer to the water emerging from
the rose R,a much stronger. suction effect;
will be obtained than that produced by the

TL
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main propeller H revolving at the same
‘speed. The distance between U and R
weakens the suétion effect on water emerg-
ing from the rose R; but the propeller P,
being quite close to R has a very big effect
on the quantity of water sucked up into
the funnel U.

In fthe 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.”

i

Thé Editor will be pleased to consider
arlicles from amateur experiineniers for
publication in PoPuLArR WIRELESS.

Articles accepled will be paid for at our
usual rates.
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2! Tve got Mullard

Accessories

The wireless components with” a world-wide
reputation of many years’ standing.

They will ensure your getting a set which
fooks 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.
Osciliates— Rectifies —Amplifies

Speciaily recommended where good
amplification is required.

'I S,- each
IMPORTANT NOTICE

Ths great demand for Mullard ORA Valves zand
other accessorles has compelled us to opsn much
larger works. A greatly incrcased output is now
availabte.

The MULLARD “R” Valve is now
reduced in price from 22/6 to 176

Mullard RadioValve (b.Litd.

45, Nightingale Lane, Balham, S.W.12.

LB U L T s T U ST T T TG AR P AN

Contrectors to HMAdmiralty
War Office Rgyal Air Force & PostOffice.

Telephone: Codes: | Telegrams;
Battersea 1068 ABC(5Ed) Radiovalve Hammer Lond?
Bentley's

nntitingm
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THE “DE LUXE' CABINET
WIRELESS RECEIVING SET
PRICE - - 100 GUINEAS
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HIS SET has been specially designed
to meet the requirements of those who
desire a Wireless Receiving apparatus

of maximum efficiency, simplicity of control,
and the whole self-contained in a *‘De Luxe’’
Cabinet, designed to harmonise with other
pieces of artistic furniture.

THE INSTRUMENT comprises a Valve and
Crystal Set so arranged that, by the manipu-
lation of a simple switch, either can be
brought into operation as may be desired, the
reception being suitably amplified by means
of a two-valve Audio Frequency combination.
OUR PATENTED form of permanent
Crystal Detector—which entirely eliminates
the usual troublesome setting—is fitted in
duplicate as Standard. *

ALSO MOUNTED upon the highly polished
Ebonite Panel are the necessary Controls,
carefully arranged for convenience of
manipulation.

THE LOUD SPEAKER and

requisite

Batteries are mounted in the Cabinet, the -

front of which is provided with adjustable
louvres.

TWO HEADSETS are included in the equip-
ment, for use on such occasions as when the
Loud Speaker may not be required.

WE CAN SUPPLY the Cabinet in any
Finish to order, the overall sizes being 3 ft.
high by 1 ft. 8 in. square. The workmanship
and design of these Cabinets are exquisite
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.

The TELEPHONE MANUFACTURING C2-.LD.
Hollingsworth Works——Dulwich, S.E.21

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
te]eplxone 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.
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ADSUSTMENT OF DIAPHRAGM 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 usval in the reception of continuous
waves to vary the frequency of the beat
note until maximum sound is produced,
which means that in this condition the beat
currents equal in frequency the mechanical
period of the dw.phmrrm In the reception
of spark signals, "however, this is not
possible, as the note reccived is of fixed
frequency. Thus, with a given amount of
power, the station with a note mnear or
having the frequeneyof 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 peried
of, ahout 1,008 per second. - - From tilus it is

En that tthey will be most sensitive on or .

und this frequency.

The recaption of specch and music calls
for a good design of telephone receiver, in
order that minimum distortion shall oceur.
With -fixed .diaphragms, distortion occurs
to a degree anore or less dependent upon
the character of the speech ‘and the thick-
ness of diaphragm -ar weed. Much less
distortion :oecurs -with a seprano than with
a bass voieg,.and this ds notieedble every day
on telephone trunk ines.. A female voice
can generally be heard with far more
clafity than a-male voice, and this is duse

By BERNARD LAX.

to the fact that the female tones are. h.gher
pitehed, ‘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 hes had great
attention paid to it. but, although this is
the case, no doubt many types of telephones
give poor results with reception of musie,
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 effetted
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 reproductlon of

i npeech Discernible, clear results, however,
are more desirable than louder but distorted
speech.

AdJustable diaphragm or reed telephones
can be purchaqed with more certainty of
good results. It is necessary to adjust the
diaphragm or reed when receiving. speech,
and 1t will be found that slightly dlfferent
adjustments arc required for the character
of the various voices. The diaphragm or
reed adjustment varies the natural period
of the telephome, 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.

‘NHEN drilling holes jnto the edges of

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 cdges 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 the hole to be
plugged and the other to act as‘the  jack.”
The larger tube should be cut off into shoit
lengths, slightly longer than the thickness
of the panel. Stand the tube on end and
on something solid (meta! preferred), and
flange out the end with a centre punch.
Drill holes in the pancl (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 close the tube down
- quite - .tight. A good plan is to make a
-siall brass tab with a hole in it that
will just slide on the tube before it is riveted
+in, 80 as to allow the lead to be soldered on
and leave the hole .quite clear. The jack
portion. is’a ¥ery:simple matter ; just make
a saw-out down the tubé lengthwise for a
little way and opefi it out a little so that
- it will-have a sprmrrv fit in the tube. In-
stead of ‘the tube ‘jack a brass split pin will
“do very well, and if a small piece of
ghonite tube is slipped on after the wire
bas been soldered in it will add to its
appearance,
i * Ed

.To cut-threads on small rods or wire make
a pair of hard wooden jaws to fit the vice
and cut V-shaped slots vertically to’ take
the rods, making these difforent sizes.
This will keep the rods from turning round
just as you begin to get a decent depth of
thread.

Receiving Set

-

constructel by Mr. R. ©. Reynolds, ot 65, York Place, Edinburzh.
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A GLOSSARY or RADIO & ELECTRICAL TERMS.

RECTIFIER.—A device for converting an
altornating current into a  unidirectional
current.  This is usually brought about by
means of apparatus (c.g., a crystal detector)
which allows current to flow through it in
one direction only, and 50 wipes out onc half
of each alternating current cycle.

REGENERATIiVE COUPLING.—A system
of coupling in which the varying anode
current is sent through a rcactance coil which
is inductively coupled with the grid circuit
Thus, variations of anodc 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 detcet
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 arca of the
peth, and the permeability of thc 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 clectric path to the passage of current,
when no reactance is present. Lxcept in the
casc 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 thie value of the current
flowing.  The resistance is placed in serics
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 direet 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 07 of the maximum value. For
cxample, a current whose maximum was 10
emperes would heat a conductor to the same
cxtent as a direct current of 7 amperes.

SELF-INDUCTION.—Scc Inductance.

SERIES.—Two or morec conduetors or
pieces of apparatus arc in serics when the
whole of the current in the circuit has to pass
through them one after the other. In a
simple reeeiving circuit, for instance,’ the
tclephones and crystal detector are conneceted
in series.  Cells are connected in scries-when
the required voltage is cqual to the sum o
the voltages of the individual cells. .

SHUNT.—When two portions of a eircuit
or picces of apparatus are connected in
_parallel, one is said to shunt the other. In a
grid ecircuit, for instance, the grid condenser
15 shunted by the grid leak, the two being
connected in parallel.

SKIN EFFECT.—Unequal distribution of
current in a conductor-—the current tending
to flow near the surface of the conductor and
not in the centre. The effect is only noticeable
in the casc of high-frequency currents. For
this reason, conductors for large high-fre-
queney currents are 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 foree along its axis.

SPARK.—An electrie discharge which occurs
between two clectrodes 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 -inductancc 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. Bach 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 diclectric, to the
capacity of an exactly similar condenser
using air as diclectric. 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 em. in length and 1 sq.
cm, in cross-section. The specific resistance
of copper is 17 microhms (I microhm=
Toggooo ohm), and that of iron is 122,

STATIC ELECTRICITY.—Electricity which
remains stationary on the surface of a body
in the form of an electrostatic charge. Dis-
turbances caused by static clectricity 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 cg'linder (plate
or anode), and a wire or perforated metal
mesh, or grid. 'The discharge of clectrons
from the heated filament cnables the valve
to rectify, amplify, or generate eclectric
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 sccondary voltage may be greater
than, equal to, or less than thc applied or
primary voltage. Not to be confused with
the converter. :

TUNING.—The operation of adjusting the
natural frequency of one circuit to bp equal
to that of another, by varying the values of
the inductance and capacity in the ecircuit.

TUNING COIL.—A variable inductance by
means of which tuning is effected.

VALVE.—See Thermionic Valve.

VOLT.—The unit of eclectromotive foreo
or clectrical pressure, being that pressure
which will drive a current of 1 ampere through
a resistance of 1 obm. The clectromotive
force of a single .accumulator cell is about
2 volta 2

WATT.—The wnit of electrical power,
being the power cxerted' 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,
reverscs, 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 gencrally
consists of a simple reeciving circuit, the
variable condenser scalc of which. is marked
with divisions corresponding to the wave-
lengths which %ive & maximum signal strength
at the particular setting, ~ o

WIRELESS WAVES.—Osciliating disturb-
ances of the electrical and magnotic
conditions of the cther, which are set up by

.an oscillating clectric discharge, and are

capable of producing oscillating currents in
a.-recciving 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, 1.0.M,, Late Member of the Inter-Allied Commission of Control.

AVING deseribed in my previous article
a simple method of constructing a
modified form of * Hertz * oscillator
suitable for transmitting purposcs, 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. Tt 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 Fig. 1.

FIG./
BRASS STRIP 1“X Ys

FIXING o (=}
Coit

SCREWS \
®

{
==

BASEBOARD

D

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., selection
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 {t. 6 in. long by 5 in. outside dia-
meter, the same as those fitted to the
transmitting - apparatus descrlbed -n . 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® elementaiy
instructions . that prectically 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, armaturé ‘C with contacts D
and D1 (the latter being -adjustable, as
shown at E), vulcanised. fibrc block F,
soft iron shoc G, armature balance spring H
with adjusting rod I, supporting™ pillar 'J
with adjustable rod K, four terminals L, M
(i.e., two at each end of the base-board A).

The base-board A should ‘he made of
white pinc 5 in. long by 3 in. wide by
f in. thick. It should be either shellac
varnished or french polished, - and - four
terminals fitted as shown in Fig. 3.

The electro-magnet B (aq shown in Figs.
2 and 4) consists .of a wound boxwood
bobbin, a Swedish charcoal soft iron core
2 in. long by ,-*,,in. diameter, riveted
to a soft iron baSe (or it can be sccured
to the basc by means of an iron screw)
and fitted with a soft iron_ shoe, also
vulcanised fibre block and contact rod. |

An old silver watch-case bow will, if
streightencd out, make a good contact,

PART 4 (NEW SERIES).

and a small piece should be forced into a
hole drilled in the contact yrod D1 ; or, if
sufficient is available, the silver rod itself
may he used for a contact.

The armature C (as shown in Figs. 2 and
5) consists of a piece of Swedish charcoal
soft iron 23 in. long by # in. wide by % in.
thick, tapered, and fitted with a piece
of spring brags No. 28 gauge, and a silver
contact riveted at one end as shown.

A small piece of silver rod cut froin 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 surface.

The boxwocd 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 Tig. 4).
The latter can be mounted upon a mandrel
in a Jathe, whilst the hobbin 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 picce 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 casily damaged if carclessly
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 lairger gauge of
wire would then be passed through the small
hole in one of the flanges of the hobbin, 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 secréewed into a threaded hole hored in a
pillar of brass 1} ins. long by $ in. diameter,
with two adjusting rods as shown. One of

(Continued on next page.)

G.2.

-

i £
Tt 1
== e
D ‘h
I
m——e s n el
[t r %
=00
¥ie

i e= /

r
]

—)
)
'

.

;.\’:ﬁ ';':’}
Do

<

M === .
N

—— —— -2~ - —

D

' ¢
i )| 3
& e Wy 2l ¥
iE - M a2 \ 2 A
Hl A = : | COUNTERSUNK HOLE FOR | 5
[itF [ akas.s SCREWS|  LEADING IN l] %
1y 1:1 WIRE ! o]
. e LS L . g4ty v
| LN R 07
'(-/S +'f—-—-l’§—-—> ———I}’——— —— 1 >l )




430

CONTROLLING MODELS
BY WIRELESS.

(Continued.from previous page.)
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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 ape of the terminals shown at L
on the baseboard" A. The other terminal
should also be connected with similar
wirc 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
2 in. The contacts D and D1 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 D1, 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.
Ishall alsoin due course furnish a diagram
showing the complete wircless receiver
together with the circuits involved.
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CORRESPONDENCE.

The Editor, PoruLar WIRELESS.

Dear Sir,—In your issue of the 16th inst.
your contributor, Mr. George Sutton,
AMILEE, is responsible for a technical
‘misconception in~ his paragraph headed
“ Improvised Aerials.”

As patentees and manufacturers of the
“ Esi-Fix” Aerial (which has heen sold
through your advertising pages to a great
many readers of Porurar 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 componnd continuous insulation.

We should he very glad if you will
on our behalf correct this misleading
statement of the case for insulated aerials,
with similar prominence to that which it
has been given.

We are, Dear Sir,

Yours faithfully,
Cuampers & ErLus,

To the Editor, PoruLar Wirerzss., °

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 Hhis
voice. Could not PoruLaR WIRELESS give
us his name, perhaps a small note about
him, and Ais photograph ¢ 1t would interest

hundreds to know what he is like. Is ha'a
Beaver ?
Yours faithfully, ::

B. K. TenisoN COLLINS, M.D.[

]
d
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WIRELESS CLUB REPORTS.

The Editor will be pleased to. publish concise reborts of meetings of wireless elubs and

associations, reserving the right to curtail the reports if neeessary.

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 afllliation 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 wes packed
to the limit. To suit the requirements, of tho
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 moeting, 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 receivgr,
seismogaph, and a fine compact 3-valve audio-
frﬂ}uency amplifier belonging to Mr. W, Bram-
well..

Hon. sec., Geo. Barnard, 3, Sowerby Street,
Sacriston, Durham.

Falkirk and Distriet Radio Society.

A meeting of the society was keld 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,
Glenmorag, Falkirk.

Fulham® and Chelsea Amateur Radio and
Social Society. :

The above society have much pleasure in
ennouncing that they have obtained permission
to have their headquarters at the Chelsca Poly-
technic, Manresa Road, Chelsea, where all
meetings will now be held every Tuesday evening
from 8-10 p.m.

Sece., Mr. R. S. V., Wood, 48, Hamble Street,
Fulham, S.W. 6.

Wolverhampton and District Wireless Soeiety.*

A meoting 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 K'Q) on “ Hints and
Tips on Receiving.™

‘The lecturo 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 cireuits.

Mr. Taylor laid great stress on the fact of
having a good and permanent grid leal of correct
value, and also the advantages of grid batteries
and their effect 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 tho 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.P., and Mr. J. C. Burnett,
B.Sec., vice-presidents of the society.

Mr. Littlefield read the seeretary’s report of tho
Jast year’s work, which showed considerable
progress, the outsianding 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

transmigsion tests were carried out under the
guidance of Mr. Forsyth and Mr. Boutland, of
Ashington. A'‘transmitting licence * for the
society is now being applied: for.

The treasurer,- in his report, stated that
althougli there had been a considerable ex-
penditure this past year, particularly on the
club instaliation, the financial position of the
society was extremely good.

Several new members were enrolled. Full
perticulars of the society will be gladly sent to
anyone interested on application to the hon. sec.,
Geo. J. 8. Litt]eﬁeﬁf 37, Borough Road,
North Shields.

Wireless and Experimental Association.*

‘The Wireless and Experimental Association,
meeting at tho Central Hall, at Peckham, on
Wednesday, , September 20th, were a. very
cheorful crowd.

They had been despondent over the persistent
rumours of the threats to their liberties, as
amatour wireless-men’ hid 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, nade a meal of.

They paid & 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 1t 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 azceded to
their request, and had honoured them by be-
coming the vice-president ‘of the association.

Hon. sec., George Sutton, A.M.ILE.E., 18,
Melford Road, Dulwich, SE.

Stoke-on-Trent Wireless and Experimental
Society.*

At a meeting of the Stoke-or-Trent Wireless
avd.-Experimental Society at the Y.M.C.A.,
Hapley,: on Thursday,- 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 best results
can be achieved. The society hus not yet received
a reception licenco 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
uniinpeded, 1

Through the kindness of one of the members,
a blackboard and eascl will be provided to
facilitate the giving of lectures.

Hon. see., F. T. Jones, 360, Cobridge Road,
Hanley.

Beckenham and District Radio Society.
On_Thursday, September 21st, the study of
component parts of wircless 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 vse of the condenser. A number of questions
were asked and answered.

It was decided to have a question box, to
enable members to {)ut in written ingniries,
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. see., Mr. J. Butterfield, 10, The Close,
Elmers 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 age who are desirous of becoming
members.
Hon. sec., C. Dyson, Y.M.C.A, Buildings, 14,
John William Street, Huddersfield.
(Continued on next page.)
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Universal Electric Supply
l__, 3 BR0uN STREET -
\{ MANCHESTER |/

G.P.0. Box No. 519.

Telephone :
HOICITY

BEST VALUE ALWAYS.  :
Consult our large illustrated Cataiogue for *
B - All Wireless Supplies 8 g

ST FREE 6d.

INDUCTANCE TUBES,
Impregnated. 127
"Dia. 2y .. g?! Dia. 47 .. 1/«

3 8 4, 5 ..18
3" ..10d,  ,, 6" .. 2/

{ HT. BATTERY
Reliable and
lasting.
15-Volts 3/6
36 76

VALVE
SOCKETS.
Screwed Pins, 1/9

FIXED CONDENSERS, INSULITE
001 to "0005 SLIDER.
with clip, 3/«

Cord. 4,000 ohms, 22/6
8,000 ohms, 27,6
BROWN’S LOUD
SPEAKERS.
The Recognised Best.
3-0-0

Finest Quality. Complete with

U.ES.
Cheaper Model, 35/-

FILAMENT
RHEOSTAT 7/6
Competition Type 5/-

CONDENSER
PARTS.

Fixed and
Movable
Vanes

3} dia.

E 2.3 doz.
LAMINATED Screwed Rod, 74d. it.

SWITCH ARMS Centre Rod, 4.” overall,
8%” Radius, 2 3 4,6

AMATEUR'S ENQUIRY BUREAU.
All questions answered on Telcphony and Telegraphy
both wireless and land line, at a nomnal fee of 1if-

per enquiry Each enquiry may consist of several
questions. blncrams supplied, Posatal Orders only.

¢+ TAYLOR & TWYCROSS, 89, Howe St., Derby,

WIRELESS AMATEURS AND RETAILERS
PARTS SUPPLIED FROM STOCK
t free. Condenser Plates, 1/6 doz, palrs (post 3d.).
FRASER, SENTINEL HO., SOUTHAMPTON ROW, LONDON

FIT THESE ON YOUR PANEL.

1 , Send two
§ Stamps for
DOZEN, =
Illustrated
POSTAGE ;
EXTRA. Lists.

|
ELECTRICAL SUPPLY STORES,
5, Albert Terrace, King Cross, HALIFAX.
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‘WIRELESS CLUB REPORTS.

(Centinuced from previous page.)

Barnes, Mortlake and Richmond Wireless
Society. .

An inaugural meeting of the above society
was held tt East Shoen, and over 40 people
turned up.

Mr. F. Hope-Jones, M.LLE.E. (chairman of
the Wireless Society of Londpn), 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 hcadquarters of the above association
have been finally established at the local
Y.M.C.A. buildings.

The members of the recently formed wireless
scetion of the Y.M.C.A. have been embraced—
an amalgamation which now makes the Barnsley
Amatour Wirelcss 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 tho
members, and a variety of interesting discussions
took place regarding the various parts.

Mr. Calver 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 & 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. l;t.

Stockton and Distriet
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.

Amateur Wireless

The chaif was taken by the viee:president,
Mr. 8. G. Marston.

At the conclusion of the usual business a
lecture, entitled * The Romance of Wireless,”
was given by Mr. Normen 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 & most interesting and enjoyable evening.

At the conclugion of the meeting hearty votes
of thanks were accorded to the locturer 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. . Williem 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, Colquitt 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 & very compact portable receiver,
consisting of both crystal and single-valve
detector. This instrument was entirely home-
made, including the outer case, switches, tunin
coils, ete., 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 saerial, 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 Streat,
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 Wednesdny,
Sept. 13th, when a discussion took place on
the rules framed at the last mesting. The
question arose as to a suitable room to be used

Popular Wireless Weekly, October 14th, 1922,

as the society’s headquarters, and the hope was
-expressed that one would be found shortly.
to the apparatus, the decision of the sub.com-
mittee that the members construct their own
was endorsed. Six new members were enrolled,
and a hearty invitation is extended to all in-
terestod in wireless,

Hon. sec., Mr. H. Shakespeare, 46, High Street,
Newhall, Nr. Burton-on-Trent.

Glasgow and District Radio Club.
This club, which is usually in a state of * sus.
gended animation ”’ during the summer months,
a3 now resumed its activities with the a nnual
general meseting, which will be held at the club’s
new premises, 200, 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. O. 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 1s. each (includin,
tax), and can be had from all club members an
the principal wireless dealers in Glasgow.

A syllabus for the ensuing session is in the
course of preparation, and the secretary will be
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 Scientifie Soclety.

The second annual general meeting of ths
above society was held on Friday, Sept. 15th,
The reports of the seerctary and treasurer on
the year’s work were read and approved. The
society is ‘at 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.

Knighisbridge Radio Club.

A wireless club has been formed at Knights-
bridge. We have obtained ideal headquarters
at St. Paul's Men’s Club, Wilton Crescent Mews,
8.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 PLANET’S PLAINT.

Car?Tc.ET_
7| & MOMENTS
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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 ERJOY THE CONCERTS

To encourage your

NEXT

support we will for

FOURTEEN DAYS

the

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

At the recent Wireless

“ AEROWAVE »

CRYSTAL SETS EXHIBITED ON OUR STAND RECEIVED

THE MARCONI CONCERT WITHOUT AERIAL OR EARTH CONNECTION.

SPECIFICATION.

Polished Mahogany Cabinet
19" by 8" Ebonite Panel
complete with all Terminals
Filament Resistances giv-
ing separate control to each
valve.

Grid Leak and Condenser
of improved design.

Fixed 'I’hone Condenscs.

[

H.F. Transformer).

H.F. Transformer.

Set Headphones, Best Ty pe,
High Rcsistance (4,000
ohms).

Accumulator (Hart), 4 vt.
40 amp. hrs.

H.T. Battery, 36 vt.

-Slide Inductance.

Variable Condenser, "0005.
Speeial close spacing.
Aerial Equipment, com-
plete with Wiring-up Wire
and Blue print.

- e

—Eo e

—

Pice - £12 10s.

- Above may be supplied with either a Laosc Coupler or = get of 5 Coils and -

Two-way Co!l Holder in lieu of the 2-Siide Indnctance at an extra cost of £1.

Sockets (2 for Valves, 1 for |

The instrument was simply held by those fortinate enongh to get near the
Stand, Many names of the listeners were olLtained, and we have their
signatures in our possesgion.

THIS PROVES THE HIGH EFFICIENCY OF THE “ AEROWAVE,”> WHICH

| IS ESSENTIALLY AN INSTRUMENT FOR THE HOME CIRCLE DESIRING

CLEAR RECEPTION UP TO 56 MILES RADIUS.

SPEOCIFICATION.

Polished Mahogany Cabinet
with drop front.

2-Slider Inductance.

Glass-enclosed Crystal De-
tector of improved
degign, ‘with ball joint
20 that the whole-of the
Crystal may be swiftly
and easily searched.

Spegial!y 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,
4,000 olims.

Acrial Equipment.

Ready for immediate
use.

Price - £5 10s.

Read the following report on our 2-valve set recently received from one of our clients living in BRIGR, LINCOLNSHIRE —
' Last Sunday 1 wired up my set as a single~valve panel, and | 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.
was very fine.”’

Of course, tuning

You can get the same results with one of these Receivers.
READ THESE TESTIMONIALS:

—— Norbury, 8.W.—*“ T heard Writtle and Marconi House, and Croydon
very loud.” (Aerowave Crystal Set.)
Nelson, Lancs.—" Received Reliance 2-valve Set.
with same.”

s—— Huddersfleld. —** As regards quality of .goods, I am highly pleased.
le}lIJ-ALL NOT FAIL TO URGE MY FRIENDS TO-OBTAIN SETS FROM
YOU.”

Am very pleased

— 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.”

—— Glusgow.—** Received your Reliance Set to-day, and am very pleaséd
with same.”

POST YOUR ORDER NOW.

! NETT CASH WITH ORDER. |
CARRIAGE PAID. :
DELIVERY IN ROTATION.

Letters containing cash should be
registered.  Cheques and Money
i Orders should be crossed and made
i  payable to Henry J. Brewster & Co.

Tasesranneserienitsenatie

HENRY J. BREWSTER & CO.

MAKERS OF “AEROWAVE"™ SPECIALITIES

Telephone:
CITY 768

11, Queen Victoria St., London, E.C.4

Telegrams :
“*AEROWAVA,"
‘PHONE, LONDON,
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With a screwdriver and a pair of pliers, you

Mn;:u_x‘-m-%
e

Ourfew | Variable

can quickly assemble your own

i

Booklet H Condenser.  Peto Scott sets of Condenser

ooklet : Parts are standardised throughout, all the

explains g drilling and tapping is done by machine, and

thewhole : the plates and washers are accurately cut to

system : size. The whole necatly 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 cost than if you were to
purchase ready made.

d
POST 6 FREE
3 VM""‘M - ,pl‘j
’ g™

Sets of Parts for Panecl mounting :

‘0001 7 Plates G/
‘0002 13, 7.
‘0003 19 ., 9/m
‘0005 29 ,, 11/-
‘00 57 ., 18/~

i Mahogany Cabinets to fit, extra, :
¢ Catalogue A. free with each order for Booklet g

Featherstone Buildings,
4,High Holborn, W.C.1

.;quguuu

---CQ Std bi

for ERICSSON PHONES

WHEN you instal
—crystal or  valve—you'll  get

maximum results if you fit ICSSON

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 comfonal.:.le. The
magnsts never lose their strength and ** shorts
are non-existent.

‘Write for Particulars
The BRITISH L.M. ERICSSON
MANUFACTURING Co., Itd.
Head Office :
60, Lincoln’s Inn TFields, E.C.2.

a8 aEma

Telephones

& mAaE B8 A @Al OE® IWSE Pl A = LI

your wireless set,
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ENTLEY REFINEMENTS

- Three Valve '-Unit
Tuner Unit with con- :

Ay for use with ¢
cert coils as shown Tuner Unit £ l 7

DETECTOR UNIT.
Makes one valve re-
ceiver wtl;en ustilgltil:l
conjunction w

Tuner Unit g £5

Esptley coil-bolder,
eliminates external
wiring,

WHITCHURCH, SALOP.

AN
AA[U\T ulw?rf

WIRELESS ENGINEERS 8 MANUFACTURERS.

REGISTEARD TRAT® MARR

0 omm. £z

Lctley Insulator, 28. each. Section.
Registered design.

The ideal 1009, 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
afford simplicity of control to the beginner, whilst their
refinements appeal to the discriininating experimenter.
Liffel 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 niay 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.

SPECIAL OFFER FOR -AMATEURS.
YOU CANNOT GET THE BEST RESULTS

UNLESS YOU ‘THOROUGIILY UNDERSTAND THE SCIENTIFIC
FACTS WIHICIL GOVERN THE WORKING O1*' YOUR APPARATUS.
ACQUIRING THIS ESSENTIAL KNOWLEDGE IS NO LONGER A
TEDIOUS LABOUR. I

PLEASANT LESSONS BY POST AT YOUR LEISURE.
It does not matter whether you have absolutely mo. knowledge of
wireless or have Imany years' experience, our. system of individual
tuition enables you to start just where desired..
WE POSITIVELY GQUARANTEE ,thﬂt”Ou_l'j Course of 12 Lessons
will give you a thorough knowledge of wireless.

Special fee for the Course—30/- cash, or 6/

five monthly payments of 5/-.

THIS IS JUST THE THINGQ YOU NEED.
Write at once for full particulars to— F

THE NATIONAL INSTITUTE OF APPLIED SCIENCE,

upon enrolment and

i

3,5 & 7,0LD 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 Cir Henry Norman, broadeasting is
ebout due this week. ]

Many will say overdne—but, in his speech at the
cvening of the All-British Wireless Exhibition, Sir
Renry Norman declared his bellef that the delay in
troadeasting had been unavoidable, and that, all
ttings considered, the delay had been a brief one !

The lesy said on this point the better.

* * .

Readers will learn with interest that the newly
fermed Radio Association has been given eathu-
siastic sapport by the manufacturers, the trade, and
amateurs,

_ There is little doubt in my mind that the Associa-
tion will prove of great help to all concerned.

At any rate, for a_young association it has hrd a
remarkably successtal send-off. I strongly advize
&ll readers to become members at once.

THE EDITOR.

to the

Cwing
received daily
V/IRELESS, | have decided to reply individually

enornious
from readers of

number of  gierles
POPULAR

by post. A weekly selection of questions will,
I'owever, be printed on this page, together with
t'ta  answers, for the henefit of readers of
P3PULAR WIRELESS in general. Questions
s“ould be clearly and explicitly written, and
chiculd be numbered and written on one side of

t.e paper only.

All questions to he addressed to: POPULAR
WIRELESS, Queries Dept., Room 131, The Flcet-
way Heuse, Farringden Street, London, E.C.4.

Rcaders are requested to cend necessary
poztzge for reply.

H. D. (Southend-on-Sea).—Are all- quick-
drying varnishes insulators ?

Most of them are.

Can a walnut stain be used
ghellae ?

We would not like to say that. Any hard white
varnish could be uzed, but we do not trust the

pigiient. .
For the sake of compaetness will I obtain

the same results by having more plates of
emaller size than fewer of a larger size ¢
Yes

instead of

HIGH TENSION BATTERY CABINET. Eco
nomy. Rfficieney. Trouble eliminated, Capacity, 20 or
tess flagh-lamp baiteries, S8aven Tappings, 20 to 0
volts obtamable. No soldering, wiring, or fastening in
any way, Exhausted celis replaced (single or other-
wise} in a few seconds, Perfeot results guaranteed, or
ecash refunded, 15/- Post, Packing free! Seeure -one now,
All orders In rotat'on, ROWCELL CO., 28, Ren-
dezvous St., Polkestone, Kent,

12’9
Monthl

is all you pay for a superbiy
made Mead Gramophone with
massive solid oak cabinet, /
gigantic richly coloured horn, /
extra large motor and uns
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 Portalﬂe Hornless
and Table-Grands at_40%
below Shop prices, Write
for iliustrated art catalog!

“ 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?
Jt would seem to me that the majority of the
current oscillates backwards and forwards
through the coil and very lttle 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 highi-frequency currents in this Instanee, say
thiat the current flowing through a circnit will vary
directly as to the pressure and inversely as tos the
resistance, Bnt apart from that point it is advan-
‘tageous to arrange that the aerial and earth form an
open -oscillatory circuit offering as fittle impedance to
the high-frequency currents induced as possible
Refer to the reply given to *‘Elvav” (Middleskrough)
in No. 17. hat would, of course, be absolutely
prevehted were the crystal to be placed in series
with the aerial, and weak impulses would be induced
by all kinds ana lengths of waves.

* * »

W. 8. A. (Oakfield).—For my short wave
tuner; I am told that a -001 mfd. variable con-
denser is too large. H T 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 ?

‘6075 mfds. J

What is the formula for finding the capacity
of several condensers placed in series ?

The sum of fhe reciproeals of the individnal capaci-
ties is equal to the reciprocal of the total capacity.
The reciprocal of a walue is the value divided into
1. Thus the reciprocal of 2 is }.

* *

“Basger ” (London).—Can a number of
basket coils be connected together in series
for the leng 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 reries, and that
is the only practicable way to work on the higher
wave-lengths with that type of coil ; but they shounld
not be allowed to touch edch other, as capacity
cfiects arc liable to be undesirably great, A holder
eonsisting merely of an ebonite or well-shellacked
wooden roller or tube should be mounted horizontally,
and the hasket coils placed in position with at least
half an inch of intervening space between cach.

What is the formula for basket coils placed
in geries ?

There i3 no formul:r applicable, as the total in-
ductance will depend upon such involved factors
as spacing, thickness of pegs unpen which baskets
were wound, ete,

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 ccils not ik use
could be cut out.

What variable condenser should be used ?

About ‘0005 mfd. is a uscful value for placing
across any such fixed coils as baskets, honeycomb, ete.

* * *

W. J. (Harlow).—What is presspahn ?

A manufacturcd insulatimg matericl made from
wood fibre with an oily glaze.

When the first, second, third, cte., valve
is spoken of, does it mean first, second, and
third cireuits 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 cirenits are generally
numbered acconding to their position in relation

(Continued on next page.)
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We_have large stocks of all Wireless

Components, AND THE PRIGES 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 Bs.

P. H. BOYS and CO,,
ELECTRICAL AND WIRELESS ENGINEERS,
187, Goswell Road, London, E.C.1.
'Phone : Clerkenwell 4454.

The Proprietors of the Patemt No. 101702 for
Improvements in and relating to wireless systemn-
and the like are desirous of enfering into arranges
ments by way of licence and otherwise, on reasonable
terms, for the purpose of exploiting the sanie and
cosuring its full development and practical working
in this country. All communications should be
addressed in the first instance to:

HASELTINE, LAKE- & CO.,

Chartered Patent Agents, 28, Southampton Buildings,
Chancery Lane. London, W.C.2.

The Proprictor of the Patent No. 137271 for
Improved method for receiving wireless signals is
desitous of entering into arrangements by way of
licence and otherwise, on reasonable terms, for the
purpose of exploiting the same and ensuring its full
tlevelopment and practical working In this country.
All communications should be addressed in the
st instance to :

HASELTINE, LAKE & CO.,
Chartered Patent Agents. 28, Southampton Buildings.
Chancery Lane, London, W.C.2.
1O WIRELESS EXPERIMENTERS. PATENT YOOR
INVYENTIONS.
They may prove very valuable, Particulars and
vondultations free. BROWNE & CO., Patent Agent:,

)  Warwick - Court, Holborn, London, W.C.
Established 1840. 'f‘elephoue: Chuncery 7547.

TO THE TRADE.

Ebonite—Copper Wire, Bare &
Covered-Aerials-Sleevings, &c.

Wireless Supplies. Prompt Belivery,

Cables & Electrical Supplies, Mica House, Offord St.,
Caledenian Rd., London, N.I, [fcephoue: North 8os

WIRELES. S WOODWORK.
SEND YOUR ENQUIRIES 10 . . .
H L. TALBERT,
MEADOW WORKS SOUIHBE FLEET,ESSEX.
Keen Prices, Excellent Work, Precision, ESTD. 1878.

Send us your enquiries for

'INDUCTANCE TUBES

Straw or Millboard. Diameter to suit all sets.
Estimates by retum.  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. "Ebonlite

by return, Amateurs will find parts perfect for
assembling.  Generous terfus for trade. List {ree.

PGRTLAND, o3% w5ix L oRDON W 14
WIRELES.S
ENTHUSIASTS—DON'T BUY RUBBISH
Send to-day for Catalogue of high-class
wireless Components and Complete Sets.
Promptdeliveries. Catalogue post free, 2d.
A. C. MERCER & CO.

RADIO ENGINEERS,
82, Lumb Lane, Bradford, Yorks.

THe BLSI 000K ON

WIRELESS FOR AMATEURS

How to make and use a Wireless Valve Recelver Set, By
E. K. Spiegethaler. This book bas been specially written
fer Amateurs in Wireless. Clear Constructional details
accompanied bx 24 very practical Ilhistrations are given,
whichk will enable the operator to build his own set
economically and to work it successfully when made,
e 2. net, Send P.O. for a copy.
E.&F N.SPON Ltd.,57. Haymarket, London,S. W..
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RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued from previous page.)

to the aerlal or open eircuit. 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 amplitied by the HL.F, circuit ;
therefore, that will contain valve number one. Next
it is rectified by the detecting valve, whichis obviously
number two; and finally the rectified or audio-
frequency current passes to the L.F. ecircuit, 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, Colenial Avenue is first openingon left
in the Minories, near Aldgate Station,
Metropolitan Railway.

Tel. :

LESLIE DIXON & CO. ,,,7% s

9, Colonial Avenue, London, E.1.

WIRELESS AERIAL POLES.

Painted Wood, 13 ft. 1s. 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.

Popular Wirelezs Weelly, October 14th, 1922,

* AMATEUR” (Darlington).—Since a con-
denser is variable from zero to maximum,
why shoull it be said that a certafn variable
condenser has too great a capacity for a
certain circuit ?

A monient’s reflection will suffice to convinee you
that, unless the plates are actually shorted, no
variable. condenser can have zero capacity. When
the vanes are totally apart there will be stul 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 Le 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 maost sensitive. It is used with steel or copper,
and is practically the only crystal that requires
an applied poféntial. Copper pyrites; -which is
copper ore containing iron existing in several fornis,
one of which is chalcopyrites. It has a brilliant
brasg yellow colour, and is used in conjunction
with zincite and teiluriunr. 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 ealled
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 cau often be found with
ordinary house coal, and are generally mistaken
for gold quartz. Silicon, greyish metallic colour,
used in contact with copper, steel, or goid. Tellurium
is silver white in colour, and i3 used in combination
with copper, galena, or zincite. Zincite is red in
colour, and is used in combination with bornite,
or more suitably copper pyrites. YWhereas the
majority of the crystals- mentioned above are more
or less brittie, carborundum is extremely hard,

* * *
W. B. (Preston).—What should be the
resistance of a grid potentiometer ?
Not less than 100 omns.
“ TraxsroRMER”  (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
commence at the one side it would certainly leo
necessary to cross a turn.  Winding should, however,
1é from left to right, and then the next layer back
again right to left, and so on.

* * *

T. S. A, (Buruham) 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-statie
action Petween the L.F. transformers,- caizing
audible frequency oscillations to be generated.
Reversing the transformer connections will cut it out.

o * A

“Sparks ' (Bedford).—Is the resultant
capacity of two condensers in parallel the
sum of the individual capacities ?

Yes.

1f such is the case, can the formula
1885 /L C be employed in your ealeulations
given to N. X. H. (London) (P.W. No. 16)
when a condenser is placed in parallel with
the coil by merely adding its eapacity 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 i3 placed in sevies,
what then is the effect ?

That will reduce the capacity of the eircuit, and
“ C” will equal the resultant effect of the condensers-
in serics, i.e., the reciproeal of * C” will equal the
sum of the reciprocals of the two capacitles, the
aerial and the condenser, in series.

Will either effect cause any alteration in tho
cocfficient “ L ?

No. Tt must be added that these calculations wilt
Le approximate only, and must not. be cxpected
to give a less error than 6 or 10 per cent.

(Continued on page 440.)

©CC00C000000000000008¢0000000000000500200000000352000
COMPLETE AND EFFICIENT ONE-VALVE

REC

EIVING

1 Valve Panel, in mahogany
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 ofl e¢very 4 Volts

1 4-Volt Accumulator

2 Insulators ... .
1 pair Head Telephones ...

earth connection and wiring

IHustrated Catalogne (P/W) 16 Pages.

box, with circular

100 ft. Aerial Wire, bestmenan';élled,mstra.xi'ded "L"opp;:..:

60 ft. 19/30 Tinned and Rubber-covered Cable, for

100 Iilustrations.

When writing please mention this publication.

SET

and good volume

and 1I.2 is

14

1
£6 17

oloe comodosoo™

6d, Post Free,

Head Offices
and Works—

Telephone: HAMPSTEAD 1261,

.OG...........O.DOOCC.............‘.......IOG.Q‘.G0000.0000‘006,6.0.'&.0@

LESLIE McMICHAEL, Ltd,,

Providence Place, West End Lane, KILBURN, N.W.6

(Bus Scrvices 1, 8, 16, 28, 3! all pass West End Lane) .
Nearest Tube Statlon: KILBURN PARX (Bakerlos).

000000020000000000000000000000000000000000000000000

VICTORIA Rd.,
NORTH ACTON,
LONDON, W,3,

A d 00000000000000000000000000000000000000000C0800000005000CC0000000000000

LOUD SPEAKERS, HEADPHONES,
MICROPHONE - AMPLIFIERS

The “BROWN?"

With new improvzd curvzd hora
The requisites of a Loud Speaker are pure tone, clear articnlation,

LOUD SPEAKERS

’!

of sound. The * Brown® Loud Speaker

possesses these qualities, and they are enhanced by the new
improved curved horn.
AMATEURS do not always need the ful-sized Loud Speakers (II. 1)
as used in Lecture Halls, and a
designed to meet tlieir more modest home requirements both as to
volume of sound and
THE NEW HORN of dull blacked alymininm used with both II. 1
) construeted on the
openings, and is acoustically perfect.

small type (H.2) has been

price,

togarithmic law of increasing
FRICES :
(Large) Low Resistance, 120
ohms, Meight 21 in £6 5 0
(Smali) Low Resistance, 320
ohms. Height 12 in. £3 o 0

H1. & H2, (High Resistances) 2/6 to 6/- extra.®
The strength and clearness of ali music, speech
and Morse_heard by one person wearing head-
phones i3 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 delails of a! our

treless Apparalus

i 1.

.z

London
Showrooms—

19, MORTIMER
STREET,
g : LONDON, W.1.

LonDON
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Another “Radio Press” Success!

SIMPLIFIED WIRELESS

."P;ice - By John Scott-Taggart, F.Inst.P. .
1;_ et Author of * Wireless For All)’ “ Wireless Valves Simply 1

] Explained,” etc., elc.
Chief Technical Adviser to ¢ Popular Wireless.”

{1/} post free. i 1/1} 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? WIRELESS VALVES SIMPLY
S EXPLAINED.

THIS BOOK TELLS YOU— By JOHN SCOTT-TAGGART, F.Inst.P.

(1) All about elementary electricity,

(?) What the different parts of a wireless receiver are for.
(3) How to erect your asrial. : A book which tells you all you want to know about
(4) How to make inductances, variable cond , fixed condensers valves. It is recommended by all the technical journals

crystal detectors, etc. . AR % ¢
. 00 or the amateur.
(5Y How to make several successful types of broadcast recciver. B sxceseny

PRICE 1s. NET (1s. 1}D. POST FREE). PRICE 2/6 (post free 2/8).

Have You Read “WIRELESS FOR ALL”?

80,000 COPIES ALREADY SOLD. ARE YOU ONE OF THESE 80,000 ? 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 £25 IN PRIZES!
WIRELESS DIRECTORY owemmox:a'

broadcast receiver, using not less than }

A Complete List of all commercial and amateur call signs. two valves. No reaction on the aerial or
. 3 closed Treceiving circuit:
IF YOU HAD A TELEPHONE could you do without Six prizes offered.
a telephone directory? No, of course not. Norcanyou | COMPETITION “B.”
afford to be ignorant of where your music, speech, and Ofginal arficles on e construiction of a
messages come from. 2/ 6 net (post free 2/8). receiver for reception of signals on longer
! waves.

Six prizes.

Practical Wireless  coveenmon “c-

Original articles dealing with the construc-

Valve Circuits. glovne (;)fnlz)::ts of wireless receivers.

: : Additional t for all articles = g
By JOHN SCOI I-TAGCART, F .»Inst.P. 4 We,lzl;(tmzllpimei? “?erl?onfe }:vf:e{g;epcgn- i
. . 3 tributions, .
An invaluable companion volume for all who ha\'lsz bought Write us for particulars. Closing date, :
the author’s * Wireless Valves Simply Explained.” Tells 0 e : L
you what circuits you may and ought to use for broadcast RADIO PRESS, LTD, :

and general reception. 2/6 net (post free 2/8). | Devereux Court, Strand, W.C.2,

H
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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 strup

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, 1s. 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, 1s. doz., postage extra,
Complete Set- of Parts, mcludlnF two Ebomte Plates; 4in.
by d4in,, for making Best Quality Variable Condensars,

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 Bmss Cup, 2s. 10d postage 3d. extra.

WILL DAY LTD,,

’Phone :

Televrams Titles, Westrand, London

Regent 4577.

19, Lisle St.,Leicester Sq., London, w.C.2. ;
$
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WE SPECIALISE

! VARIABLE |

Condensersi

FACTURE OF |

IN THE- MANU- g
!

!
.. Highest Quality Workmanship. ~ Lowest Possible Prices. ‘:
EVERY CONDENSER FULLY GUARANTEED g
]

i

FITTED COMPLETE WITH KNOB
READY FOR PANEL MOUNTING

e § 5§ 52 A,

i

00 -~ ~ 16/- each '

0005 - 116 ., Corriage |

'0003 e 9/6 (1) extrag Q
VERNIER 4/- ,, l
VANES only J1° dozen 0

i - 1
Buy Direct from the Actual Manufacturers : é
Coventry Wireless Suppiies Co. !

CLAY LANE, COVENTRY. |
TEL, 1343. !
*

‘j Vo § 5 e § 5 Y S e § 4 e 5 W § § Tap 1 5 - ¢ § Wi § § Wit I‘Ilsl -susu‘uﬁ
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A AR A
What the ‘‘Gmniphone” Crysta! Set can do.

E make no exaggerated claims as to the capabilities of
our instruments, but guaranteé each set to receive
telephony from 1} Kw. Broadcasting stations up to

distances of 25 miles.
3 These sets have actually received telephony at distances
.of 50 miles and more. Tclegraphy 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 al]
accessories. Call fordemonstration, orsend for fuliparticulars,

PRICE FROM £4:10:0 COMPLETE.

THE OMNIPHONE WIRELESS CO.
24, Warwick St, Regent St., London, W. 1, , Phone

Regent 3335.
20 yards from Regent Street, between Maison Lewis and Robinson & Cleavers.

e OELF CONTAINED OR UNIT SYSTEMS wiczr
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 KEducational Institutions.

The Radio Waveora Co. (Dept. P),
168, Regent Street, London, W.I1,

Tclzphones » Gerrard 3039; Western 847,
by Lelegrams; \Yychwood, “Phone, London.

~l|IIIIIII|IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
lIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

. GUARANTEE.—We guarantee each of the above Re-

LOUD-SFEAKING RECEIVERS

for LOUD-SPEAKERS, and Blgllly‘ Efficlent Single
or Double. HEAD-'PHONES.—20 first-class Alu.
minfum Watch Type LOUD-SPEAKING Receivers,
-Western Electric Co's, make (Trade Mark), quite new,

brass terminals.and clip for head-band on back, highly
sensitive thin diaphragms accuxately 1d|ustcd.splendld
magnets. Never-again occurring bargains at 6s. . €d.,

150 ohms; 9s. 6d. ea_, ¢,000 ohms; easily worth double
all tested on our Aerfal.

ceivera to be wound to 4,000 ohma resistance with best
enamelled High Conductivity Copper Wire, ot to return
money. Tho above Receivers form Powerful, vet In.
expensive LOUD-SPEAKERS, when attached to our
new Acoustica ” stout compressed Papler MaAachd
Trumpets as 1Hustrated. (NOTE:—Papler MAch@ is the
mater:al of which the best and most expénsive Gramo-
phone horns and Loud-Speaker trumpets are made,
Perfect matural Amplificaton of all Sound without
metallle resonance of any kind,)

*¢ Acoustica " Amplifying Trumpet as illus.
trated, 15 Inches long, smoothly varnished ins'de and
out, narrow end provided- with a solid flanche nnd
te‘llefcodpe ﬂﬁead fml ]omiug or dntachting the trumpe = =
an oud-speaking receiver:*in a mwoment:—14s. 6d. Post fr * Acous L

pet, as described above, on stand as Illust;xat.et‘lr e('\djus?:blttiacatoTr:mA
position from vertical to horizontal; base can also be fixed to a wall:—£1 2s. od
complete, post free. ADO TAYLFORTH & C

Works: Levormgton St., Clerkenwen

London, E.C.1.

No Waiting.

Delivery from Stock
Perry Head Phones

4,000 2 l /_ per

Ohms pair
Specially” designed for.Wircless Tele-

phony. Receivers arranged in series,

Aluminium Cases, and fitted with
extremely light and cfficient Head
Bands and Twin Connecting Cords.

‘THE JEARY
ELECTRICAL GO., LTD,,

8, LAMBETH HILL, & 97, Queen
Victoria St., London, E.C.4
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Established 1900,

Can I help you? .
I WILL GIVE YOU £50

it T fafl to produce over 7,000 testimonials

from others I have helped
10 A SUCCESSFUL CAREER:

Yours to success,

ARE YOU

WE TEACH
BY POST.

== mm | HOS
| _ADVICE PREE
; Most  moderate
| charges—payable*
i monthly, 0

LEARN A TRADE
OR PROFESSION

QUALIFIED 9

FOR THE JOB YOU SEEK -

Write for one of our FREE BOOKLETS on WIRELESS TELEGRAPHY,
or on any of the following subjects—
Architectural Drawing }

Building Construction
Qlerk of Works' Duties
Aviation

Boiler Engineering
Boiler Making
Chenﬂstr?

Clvil Engineering
Concrete and Steel
Praughtsmanship
Bleotricity
Engineering

Foundry Work
Internal Comb.Engines
Marine Engineering

s Mathematics
Matriculation
HMetallnrgy
Minin
Mine Surveying
Motor Engineering
Naval Architcoture
Pattern Making
Salesmanship
Sanitation
Shipbuilding
Structural Engineering
Surveying and Levelling
Telegraphy and Telephony
Special Course for-Apprentioces

What proof do you carry? Your word to an employer is not proof that

you are efficlent, but a Oollege Qualifying Diploma or Certificate,

signed

by tho Professiomal Staff, is a prool of efficlency, and a valuable asset in

accking a remunerative position.
We specialise im all
technical subjects. I{ you are

All particulars FREE OF CHARG

their sons. If you are interested
mentioned above, write,
naming the subject, and

we will sal you our

FREE BOOKLET. Please

state your age.

COURSES SPECIALLY
COMBINED TO MEET
ALL REQUIREMENTS.

exams. connected with Wireless and other

prepaving for amy exam. ask our advice.

E. Parents should seek our advice for

in Wireless, or any of the subjeots
-

)

work, could be given.

. THE LARGEST SHIP IN THE WORLD
i —the White Star Liner “Majestic "—uses Exide
: batteries for her wireless installation.

No finer testimony to the general rehahility of
Exides, and their particular switability for wireless

Exide |

BATTERIES

« @hloride BmgRo: st

GLIFTON JUNCTION,
"Nr. MANCHESTER.

{ “ PRICES AND PARTICULARS ON APPLICATION:

219/229, SHAFTESBURY AVE,,
LONDON, W.C.2,

i

RYST

SUPER

HIS is a high-
grade Crystal
Detector es-

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 (&u%
Extra 4,000 ohms double headphones 30/- (Postage1s.

FELLOWS MAGNETO Co., Ltd.

LONDON, N.W. 10.

Telephone ¢
WILLESDEN 1560-1.

Forthay

Telegrams:
“ QUIXMAG,” 'PHONE, LONDON,

le .. Mm »7@%97'
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RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued from page fl:iG._)

“Grin” (Neath).—Can you give me
dimensions for constructing a grid condenser
employing mica -002” as a dielectri¢ ?

A rectangular sheet of the mica, 1" by 117, will
be required, uponr each side of which should be
fixed with shéllac. a feil 1° by §°, with §” lugs pro-
Jecting at opposite ends for purpose of making the

_ connections, .
* * %

“PuzzLep ”  (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-sceking pole, and the south pole south-secking.
The subject has been fully dealt with in the * New

Serles.”
E * *

*“ Agr1aL” (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 7

We have experimented with varying suceess
with such an instroment used in conjunction with

a gas-pipe and a lead roof, and also wire fencing "

nailed to wooden supports; but the difficulty with
railings is to find a run that i3 fairly continuous
and does-not earth at various points. In the case of
the tead roof, which was about®20 ft.- by 10 f¢.,
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 higlier power stations came
in as loudly.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 canie in very well on a gns-
pipe aerial to which was attached a fixed condenser
of ‘001. mfd., ‘with a further variable condenscr of
001 mfd. placed in seriés. Resuits were found to
be maby times more satisfactory when the gas-

pipea of an upper room werc 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 éach lead was tried. Although.the switeh was
on, as appears necessary for cfficient .reception by
this met od, there was a remarkable absence of
noisc even_ when employing L.F.- amplification.
AS a matterof faet, when we attached our set to the
fireplace, and even then received fair telephony
from 2L O, 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 i8 a single-valve set, this wiil 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 thereforc a variable condenser will be
necessary.

E3 * *

‘“ 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 ene
of the “hard " varlety, with an additional stage
of amplitication 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 exhnust@d.

A *

R. 0. (Crewe).—Can wood be used for
insulating cqually as well as ebonite for
crystal bases, inductance coils, ete. ?

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 niention. As a matter of fact, any fairly ¢lose-
gruined 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

fleld sets were equipped with these. ” We have seen

a seven- valve resistance coupled set, the panet

D'opular Wireless Weekly, October 14th, 1922.

agd all fittings of which are made of oak freated as
above.
considerable time, and no iil 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 (Tynamo ?

Placing in “shunt ” is to provide an alternative
path for the current.

the same as placed in parallel, except that *‘in

shunt *’ is more correct when the paths are of widely
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

different resistances.

invariably employved 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 reascn why it should not
be used, but the insulation is liuble to rot quickly
On the other hand, it i3
advisable to employ enamelled wire, more especially
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.
Strangely, its
point of efficiency does not seem to fail below that,

and ®ecome unsightly.

in town areas.

after a period of but a few weeks,
but over similar periods the efficlency of enamelled

wire is found to remain unimpaired. This is duc
to the faet that corrosion of the surfaces of wire
causes o considerable increase of resistance to high-
frequency currents, as these travel on the surfaco
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 cfficiency,
but gave equal points to a 7/22 stranded bare copper
cable that had been exposed to.the elements for n
similar period. Therefore, while the 20 per cent.
drop in efficiency which was gauged from the drop

in slgnal 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 compensato
The conclusion to be drawn

deteriorated surfavces.
is obvious.

The apparatus has been in use for some

Broadly speaking, it means

—— CHEAP——
WIRELESS
SETS

SPECIAL BROADCASTING SET :—

UR. No. 2 Crysial Set £4 : 7 : 6, including

2'slide induetance, Crystal detector with -two
Crystal cups and Cryétals, variable condenser
0005 nu.f.; Blocking Condenser, 4000 ohm head
phones. (£33 : O : O without the telephones).
Ready to go.on your Aerial.

Also :—
Our No. 1 Loose Coupler £3 : 5 : O, wouad
with Nos. 22 and 30 D.S.C. Wire.
In both the above the component. parts are neatly
finished and mounted on polished oak.:

""" Catdlogue (including 4-page list of Wireless Stations,
call signs and times of -working), 41. post free.

DEPT. D., ?

RADIO APPLIANCES LTD.

185, High Road, Streatham, S.W. 16.

NANNR

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 BIC MONEY to be made in Wireless Telephony for.

those who step in now, when thousands upon thousands of
amateurs are buying Wireieas Sets, which will need constant

. attention and Tepair.

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 your:elf, and, under
the guidance of our Wireless experts, make a big income ouf of
others.
THE McGRATH COURSE starts you in the new, not overcrowded,
profitable profession of a Wireleas expert. We teach you how to
instal and correctly tune any sets to proper wave-iengths, 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,
a3 Lord Northelifie said,- ** A Wireless Set will become indis-
pentable to every.home.”
BE AMONG THE FIRST in the new profeasion; you should earn
easily from £5 to £10 weekly.
how to earn whilst you learn. i
SUOCCOSS,

B

The McGrath Course teaches you
Pupils are amazed at their rapid

Let us send you particulars of

MONEY MAKING WIRELESS FREE.
IT COSTS YOU NOTHING
fascinating Course.
pendent.
infancy.
All applications should be, addressed to:

The Secretary, Wireless Dept., No. 11, McGRATH INSTITUTE:
20, Southampton Street, Holborn, W.C.1. %

to know ail about this simple,
The knowledge we give will make you inde-

Write now, and enrol while the profes:ion i3 in its
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A Gilt-Edged Guarantee with every Radio Headphone
Sold by Us.

IN order to settle, once and for all, the prolonged controversy at present being carried on by certain firms through the
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 followmg 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 parchmem insulates the
aluminium diaphragm from the metal headpiece, 1t ts 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 ) . B S8/-
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).

The Most Wonderful Book
for Children in the World

Buy Pant 1 TO-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 with 10,000 PICTURES, it sets out a

plainest story ever told of all peoples, whole system of knowledge in easy,
ages and things; a superb picture and familiar language. It fascinates while it
story book of the wonder of the world. educates. Itis the one book your child

It is devised so that a child can under- must have. Get Part 1 TO-DAY, and
stand it—and enjoy it. Illustrated place an order for all succeeding parts.

HARMSWORTH'S

adi Everylhing Explained in 9
1,000 CHAPTERS, 10,000 PICTURES ‘ HILDREN s

Picture Maps of All Ages. Picture Atlas

of all Countries. Thousands of Things in
i :: Colour and Photogravure :

In Fortnightly Parts. Edited by ARTHUR MEE. 13 per.Part=—0=x=
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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 Speakexr. Hear the voice of the singer faithfully
reproduced, the fperfect intonations ef the lecturer, or the
natural sound of music.

No. R 1282 (18" Horn) £20-0-0
PRICES 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 MAGN AVOX
18 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.
Teleph No.: 4144 M (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,

October 14th, 1922,

THE
THREE
OUTSTANDING
SUCCESSES

LATTICE WOUND CONE COIL
(Patent pending.)

This Cone Coil Tuner combines in
itself the functions of a variometer
and variable condenser while yet
possessing the bedy and strength
of a direct-coupled inductance.

T e

RECISTERED

Acknowledged to be the finest range of
practical Receivers on view.
Outfit No. 2.—Crystophone Receiver,

Type 21 T.T., Crystor Aenal Qutfit, a

pair of Sterling Headphones, 4,000 ochms,
packed in suitable box £6:15:6

Outfit No. 3.—Crystophone ‘‘ Scout ™
Receiver, Crystor Aerial Qutfit, a pair of
British Headphones, 4,000 ohms, packed
in suitablebox .. .. £5:12:6

There is a Crystophone for every purse

Gruystor

COWL
INSULATORS

Entirely prevent

o e RS NS T TR S = R R S e

Straight |
i curved :

dored surface

leakage and obviously guar-
antee 1007 effictency from
Aenal 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), Lid., The Fleetway House, Farringdon Street, London, E.C.4.

Advertisement Offices: Messrs. J. H. L

ile, 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, Itd.; and for Canada: The Imperial News Co., Ltd. Saturday, October 14, 1922. Y/Y

All Applications for Advertisement Space in POPULAR WIRELESS to be made to JOHN H LILE, Ltd. (Sole Agents), 4, Ludgate Circus, London, E.C.4. Phone: 10806 Central.
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THE HAPPINESS OF RESEARCH
By Professor Low, D.Sc.

Radio Notes and News.

How to Make a Long-Wave Receiver.
New Series for Beginners.

Controlling Models by Wireless,
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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 part 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 77 X 7”7 X 3" in solid mahogany cabinet.

An instrument you will be proud to purchase. PRICE 6 GNS.

(Without valves or sundries.)

2ap a Next week we will be advertising our new “LOKAP” Coil

A% . Holders and Stands, and the above instrument, with our Coil

AR5 Making and Mounting Systems, enables you to build a

long-wave range set exceedingly reasonably. Have

you literature about the “LOKAP’ WIND-
Jt'zz,Q ING MACHINE ?

« 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.

= Mitchell ’Phonesj,OOO -ochm total Price 25/~
resistance give universal satisfaction Post 1/- ﬁ'

5473 4&4

’Phones: Telegrams:
Kew Cross London
1541 New Cross ;
1540 =l ];IRMINGHAM .
AGENTS:
THE TELE RADIO CO,:Gough

Rd., Birmingham.

THE ZODEL Let USsolve the problem
WE extend a cordial invitation to all who are

. 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-
poneut parts.

Filament Resistances ] .. 5/- each.
Variable Condensers (of various capa-

cities from 6/~ ,,
from 2/6 ,,
.18,

Fixed Condensers
H.T. Battery Case -
H.T. Battery Case with G0-Volt Bat-

FOR DUO-LATERAL FORM COILS. tery -
WHY PAY HIGH PRICES FOR COILS WHEN YOU el Helen: ccg;;;g’ete UBit forydeets gt
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 useit. Winds Duo-Lateral Coils in
a couple of minutes on any former, from & you to get better results.
to 1 wide. The Coils produced have been 4 Volt 50 amp., 25/- per Set
proved to have the lowest distributed capacity. " (Carr. 2/9)

CASH POST
e L2 O : 0
Obtainable from all Wireless Stores or direct from :

WALLACE HEATON LTD.
RADIO EXPERTS,

84, High Street, Sheffield.

»

20/- .,

The illustration is that of
the *“ Ideal’ Valve Accumu-
lator, which we can confi-
dently recommend to help

6 Volt 50 amp., 35/- per Set
(Carr. 3/-)

Send 3d. Stamps for our Illus-

trated Catalogue. Ljst of H.T.
Batteries on Accumulators free.

WATES BROS., cincsway, Lobon, .o
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| NEXT WEEKI

HOW TO MAKE A
SUPER REGENER-
ATIVE SET.

This specially written
article will tell you in
simple language how
to make the famous
Armstrong sef.
Order Your Copy Now.

A Royal Amateur.

HEAR that his Royal Highness the
Prince of Wales intends having a radio
set fitted up at St. James’s Palace.

T listened in to the Prinee’s broadcasted
spcech 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-

B. Kerney,
16, Prentis Road, Streatham‘, S.W,16,

The 35/- Crystal Set made by Mr.

hearsing the day before he delivered his
official -speech. . He rcad an extract from
* The Field” once or twice. The second
reading was far better than the first, and it
seemed obvious that the Prince had quickly
adapted his voice.to the needs of the
niictophone.

E * *
Powerful Swiss Station.

THE new wireless telegraph and telephone
station just opened 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 L]

Wireless on Tanks.

HE 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 ade-
monstration of the new engines of war it
has produced since the war..

As part of.the programme a fleet of
tanks will manceuvre under the wireless
orders of its cominander in a flagship
tank, and a tank machine-gun, firing
armour-piercing bullets of }-in. ealibre,
and an amphibious tank able to travel
over land or through water will alco 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 the fabric of an aeroplane
wing. (Extract from “The Daily Mail.”’)

TOPICAL NEWS AND NOTES. | ™

Mme. Tetrazzini-—Radio Amateur.

ME. TETRAZZINI was so interested
by the exhibits at the Wireless
Exhibition that she purchased a

four-valve rcceiver. I happen to know the

name of the makers of the set—and Mme.

Tetrazzini has certainly picked on a first-

class mstrument

* 3

Radio in South Africa.

CONSIDERABLE progress is being made
with the wireless station at Tete,
Lourengo Marques, most of the plant

having ‘arrived. The station will put

Lourengo 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 Lourengo Marques and

Lisbon. |

Broadeasting in the Fatherland. )
OMMENTING on the broadcasting

service in Germany, whose inaugura-

tion I recently mentioned, the
“ European Commercial” says that the
cost to subscribers iz at present prohibitive,
80 that only the large banks and principal
business houses can afford the luxwmy.
There is an initial charge of 6,000 marks
for the installation of the rvcceiver, 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 therc 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.

441

NEXT WEEK.

" THE CONSTRUC.-
. TION OF THE
VALVE.

describing .the M.O,
Valve Works and the
method - of construet-
ing the Thermionic

I An interzasting article

i

Wireless Telephony in-Mexico.

HE installation of a wireless .telephone
service to .operate between various
important centres in Mexico is being

COntemplated 1
*
A Falr Field and No Favour

HE * Daily Herald "’ seems rather con-
cerned about-the news to be broad-
casted. The following appeared in a

recent issue of that paper :

« Will the  listeners-in’ be supplied with
more partisan ‘dope’ ahout strikes and
wars ? )

“When the broadcasters meet the P.M.G.

-both sides must realise that Labour wants

to know all about this necws-service. - For,
if the listening-in habit catcbes on, the men
who select the news and spceches for circu-
lation will have a powerful lever on public
opinion.

“Who are those men to be ? They must
represent all parties, not one alone.”

That sounds reasonable enough, but why
get the wind up—yet ?
* * *

G.B.S. and Wireless.
“ T SEE no objection to the Wireless broad-
castmg of news that does not equally
pply to the broadcasting of news
thtough the Press,” said George Bernard
Shaw to a “ Daily Herald ” representative
recently.

Mr. Shaw asked whethey * listeners-in’
would pick up all the bad language, in the
nexghbourhood

He further thought that if broadcast
neivs was only av ailable for those who
could afford expensive recexvmg sets ab
75 or 100 guineas, it won’t matter much
what news they get. When told that a man
can “listen-in” for an initial outlay of
£5 15s., he admitted that the matter is
more serious.

A Motor Car l:tame_Aerial Set,

The frame is in sections and can be quxckly dlsmantled.
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NOTES AND NEWS.
(Continued from previous page.)

—

Growing. i I
THERE are now something hke tians-
mitters in this country, and the

number of amateur receiving sets
hetween fifteen and twenty thousand.

* * £
World Wireless.

I HEAR that the Radio Corporation of °

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 regulax operations will
begin on May lst.

* * %
Honour for Marconi Official.

OLLOWING the broadcasting by His
Royal Highness The Prince of Wales
of an address to the Boy Scouts of

Great. Britain, on Saturda.y evening,
Burrows,. Chief

October 7th, Mr. Arthur R,

Mr. J. N. Court’s set, t 44, Wanderers Avenue;
Beakex_:hau, nr. Wolverhampton.

of the Demonstration Department of
Marconi’s Wireless Telegraph Company,
who was responsible for the wireless ar-
rangements in connection with this cvent,
has been the honoured recipient of an auto-
zraphed copy of the precamble in which he
announced His Royal Highness.
' * *. *
Wireless Telephony for Blinded Soldiers.

MONG the many thousands of people
who listened-in to the Prince of Wales’

Pagiar W ireless W eekly, Qdiioher. 23gt, 1923,

The radm set at the offices of the * Evening Telegraph,”’ North'mts

Insuring  Wireless.’’

HE 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.

* X
-Another Giant 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 réquired
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 volte. Mr. W. G. House-
keeper, a Western Electric engineer, dis-
covered a way to seal copper to glass,
making am aur-tight joint that will not
crack at amy ordinary working temperature.
One .of these tubes stands 3 ft. high, and
is 3% im. in <diameter at the bottom.”—
The Hlectriciam.

= * £
London Radio Club.

Radio Association have secured
an option of premises in the West
End for the purpese of establishing

:a Radio Club.

The la,tcst 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-
guarters when in town,

ARIEL.

What yeu can hear
every evening of the week on your set.

“broadeast speech to the Boy Scouts of TELEPHONY TRANSMISSIONS,

the nation were the blind soldiers of St. Station. Call sign.  Wave-length Remarks.
Bagstane Croyd GED .. 900 .. Throughous day o acrolan
Capt. Ian Fraser, the blind chairman of roydon S e . roughout day to aero; es.

St DI:mstan s, has been an ardent tireless Marcolm House, London g LO .. 360 .. Not regular ®
experimenter for two years past, and in the ‘{};’;’g’ a7 p- Fg T .. 2 ‘(1;?)?) 'g‘;%s%aﬁ 8 pm.
i;):rlrziﬁ;)sfior? iléoga&(:ldrfﬁz " f\?vlilgz‘l‘z:f t:lltlae Konigswusterhausen .. LP° 2,5;0(1)0131(1 Daily; 7 and 10.30 a.m.

] i 5 .
phony was opening a new world for the The H oo PCGG .. 1,085 p davs. 3 ¢ 4
blind. A blind man’s hobbies were limited, | Mossrs. Burnhara® . E
but wireless was one of these which he could (Blackheath) 2FQ . 440 About 9 o’clock any evening,
pursue just as well as .anyone else. In Newcastle* 5 -5BA 440 6 and 7.30 p.m.

listening-in he was at no ‘disadvantage to

Nore.—The B L rhtship, Li ]
those who could see. e Dar lightship verpool,

Many amateurs may be heard of an evening

Mr. Oswald Carpenter, .of The Marconi
Scientific Instrument Company, Ltd.,in the
course of a subsequent “chat fto the men,
mentioned that Capt. Frazer wes one of the

. most capable .amateurs he had met.

“| sends telephony at 6 a.m., 8 am, 2 p.m,
4 pm., 6 pm., 8 pm. Wavelength 440
| metres. Calis Liverpool.”” When answer-
{| ing Liverpool calls “ Bar Light.”

* These transmissions are made purely for experimental purposes,

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.

\.'u'
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A RAPID REVIEW -
OF THE ALL-BRITISH EXHIBITION.

By WARING S. SHOLL, AMILEE.

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.-

443

It is a rapid, but comprehensive review of all the exhibits, and

amateurs in particular will find it of consxderable interest.—EDITOR.

O 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 from the
_catalogue type of “ report,” and to place
a picture before the eye of the distant en-
thusiast that shall convey té 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, arriving not long
after the doors were opened, to find himself
among qu1te N e~

the transmission of musical items, parti--

cularly vocal numbers, hardly justifies the
costly and elahorate externals with which
some of the sets were arrayed in the shape
of expensive cabinets and other fitments.

Olltsfanding Features.
From an artistic point of view the clashing

of medieval art with hard twentieth-century -

science seems rather on a par with Noa

stepping out of the Ark ipto 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 Porurar 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 secker after information, to
the man of limited means, there is a pleasuro
of anticipation of eventual possession un-
tainted by the merest suggestion of *“ sour
grapes.
Next to this there is the pleasute of hearing
some of the notable men of the day delivering

lectures which will be

spectable ” erowd—
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
gixpence, and very
cxoccllent 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-

———
rﬁ..-._.-......._..........._

B A

looked back to in
years to comec as
milestones on a new
road of sciencc and
.progress. To the pure
‘scientist the out-
standing feature of
the show was the col-
lection of historical
exhibits  displayed
bv Messes, Marconi's
Wircless 'l‘cleglaph
Co.;- Ltd

Here we have’ the
original’ dctcctm in
the shapo of the’
cohcrer, not an in-
vention of Marconi's -
by any means, but
a crude device which
his genius coaxed
and cajoled into
some form of reli-
ability, and which,
in spitecofnmany
difficulties, showed
that therc was some-

sary adornment. In
the c¢entre of the
building a broadcasting station adjoining a
lounge of rather limited accommodation
entertained the visitor with a programme

transmitted from 2 L.0O. four times during

each day the exhibition was open.

Chief Impressjons

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,
ag 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 impressions 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

Sir Heary Norman, Bt. (left), speaking at the opening of the Exhibition.

upon an indoor aerial, it may seem a rather
costly feat to employ exght to twelve valyes
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 cventually kecp

-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 morc or
less at a distance, and to reduce the nuinber
of valves to the minimum.

The finest singers in the world have liad
at one time to perform cxcrcises 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

Note the Trade Demonstration Set,

thing in wircless
worth striving for,
despite the limitations of the times and the
comparative pelfectlon of “wired” tele-
graphy.

What terrors coherers were to the carly
experimenter ! They must have been bad
enough when madceunder 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 cnough 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 dctector in its experi-
mental form is a most interesting examnple
of setting out to get results from the sheer
necessity which is pxovelblally the mother
of invention. In this case there was no half-
completed task to finish and reap a sharc of

(Continued on next page)
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another’s work, as in the coherer, something
new,and, above all, something reliable had to
be evolved, as the new science-was by this
time becoming a factor of safety in. the
scafaring man’s life, and no longer a pretty
and spéctacular experiment for the lecture
table.

The Fleming two-electrode valve appeared
neéxt, about the year 1904; but while it
constituted a reliable detector it remained
for.De ‘Forest to introduce the grid in 1907

-eatalogue in hand, ticking off eachitem, that
‘nothing be missed ; here again is-the.secre- .

Popular Wireless Weekly, October 2138, 1922.

possibly everybody is not aware that the
Tgranic Electric Co. hold the sole rights
for manufacturing from the De Forest Co.
On stand 4 the coils .may be seen in the
making by electrical machines of the
greatest preeision. 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 broadeasting band—the wave-length,
of course, and not the musicians—nlso
nuinerous specialities in ““ Solidite ’ for the
trade.

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,

tary from the provincial wireless sociéty,
with his .notebook well filled against the
night when he shall bave 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
btirg in our signals good and strong. The
“ Lattikone * coil is likely to be heard a
good deal of in the

future: i

Famillar Names.

Radio Serviee is availahle at the stand of
like name, No. 6 on the list, and the
amateur will find his needs well catered for

b¥ the firm of 62, Oxford Street.

The B.T.H. Co. needs no introduction,
its name being.a houschold 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 finjsh than the rather funercal
matt ebonite so much in vogue at present ;
tlie portable set with frame aerial is a little
beauty.

“K.B.. of Kilburn,” is another familiax
name; and we find here the units which
have always béen associated with their
house, also ample supplies of the innumer-

neat

\ promises much that is
good in the way of
tuning, and, like most
sound idcas, 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 of
variable condenser, not
very much biggerthan
a blocking condenser,
which takes our fancy

Complete Crystal Receiver (Stanley Prince & Co.).

which, to parody FEuclid, ameunted 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 nea/ly 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 cf transmitting
over a few miles only, and think of the
mere handful of gear used nowadays for
sure and certzin transmission even by
anateurs over ten times the distance.

To the keen investigator these exhibits
arc worth the rest of the whole show put
together ; maney won’t buy them ; they are
locked away in strong rooms every night;
and the only pity is that they canmnot 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 Johun Smith, of Balham
“or Brixton; had an unfortunate accident of
birth made him so it i8 pretty certain that
he would have Leen kicked out of the
G.P.0., and his apparatus thrown after him.

The crude apparatus of the great Clarke
Maxwell was found in an old cuuo‘uty shop,
and picked up for a mere song; whilst
Graham Bell tramped through the soles of
his. hoots whilst hawking his invention—the
telephone—amongtheobtuse-mindedcitizens
who finally kad to recognise his efforts.

So much for the historical associations of
the show: let us put the clock forward and
scek the inspiration of the present houwr.
Mingling with the crowd, we find the

; 1 ; able “ gadgets” so indispensable to the
vf::%/t‘ mul(i:tlt.le Ign‘::rui? serious worker. A call at stand 8 is well
e admirable worth while. Mr. T. H. Isted is showing
adapted for pancl 2 good range at stand 9, his warcs revealing

not only good workmanship, but sound and
substantial design, being constructed for
real hard everyday usc ; the 3-valve station
-fis 2 .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)

mounting, and the
price is “ right.”

Advanced -werkers and the trade will
find mucdh that is interesting at etand I,
Messrs. Zenith Mfg. Co., the firm specmhsmg
in resistances and potentlomebers of the
highest class, also rectifiers for charging
accumulators from A.C. mains. Everyane
knows the famous Duo Lateral coils, hut

One of the Antique Cabinet Sets by Messrs, Elwell & Radio Communuication Co., Ltd,
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Keen as our appetite may be for the
intellectnal, 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, ete.,
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 1.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 Coil Holders.

. After that we get downstairs, missing the
cheese in our hurry, and hoping our funny
friend “will never obtain a transmitting
licence.

Having 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 for
which this
house has so
long been
noted.

Messrs.

Mitchell’s, of
‘Peckham; ‘are
as kecn asever:
on advaneing
with the times,
and, if we are
not mistaken,
they have one
or two little
surprises up
theirslecvesin
the way of
new things.
- Wireless
Equipment |
_arc well up to
their title, and
next door, at
Stand 1§,
Messrs, Wates
Bros. arc.
staging a cabinet set in dark oak with
four valves and all etceteras at £30.

Nearby Messrs. J. B. Bower & Co. bave
‘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 modcrate
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

An Electric Light Aerial Adaptor.

we cxpect Messrs. Auckland will -have a

‘good run with this line.

Most people have heard of Peto-Scottls
Units, but probably few havé had the
opportunity of cxamining the sets of parts
put up complete for home assembling. For

the amateur of -limited experiencc—and

.pocket—these sets can be thoroughly

recommended, being well- designed, com-
plete 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 huilt g
up without any need for serapping original j8
The prices are remarkably reason-§

work.
able, and represent sound value for plain,
straightforward work, and without any
unnecessary trimmings.

Hart accumulators are shown in a2 new
high insulation glass cell particularly for
H.T. work, where leakage is far more serious,
hoth on account of the higher voltage and
also the comparatively small capacity of
anode cells. i

The Tonophone set by Messrs. Coomes &
Co. ig quite in a class by itself, the tuning by
condensers in-a battery of small clements
instead of the more usual variable or
“vane” type is of considerable interest.
The loud-speaking telephonc adaptor at
42s. should interest many who réquire
reasonable magnification without undue,
distortion.

The R.F.H. stand will interest reacers of
Porurar WiRELESS, 'particularly as the
illustration of a wireless equipped ear in the
September 30th issuc is ‘exhibited by
Messis. 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 & complete
Aristophone installation.

In the thick of it.

The- self-contained note magnifier, for
which the firm 13 well known, is also shown.
. Having digested these exhibits, our
thoughts turned towards the lecture-hall,
where we were fortunate in hearing M.
John Scott-Taggart deliver an address on’
his great subject, the thérmionic valve. A
well-spent - half-hour was’ the unanimous
verdict, and then, the tea-room being in-
vitingly near, we partook of rest and re-
freshment and a further dip 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”
erystal 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 clectrical 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 i3 best in current literature, the
names of the various authors ranking high
in the anneals of radio science; the Radio
Directory is uniquc.

The Magnavox Loud Speaker.

M.O. valves arrest our
altention next. We were
particularly interested in
the new low temperature
filarent valve type L.T:};
which will comeas a hoon
to the country
operator, rend-
ering him inde-
pendent of ac-
cumulators. S

Wenote that
these valvey
are the “most suitable *’ for broadcasting
sets, a claim that seems to he quite popular
among the generality of valve makers.

Messrs. Cossor, Ltd., secm 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.

Welt to the Fore.

Messrs. DMarconi Scientific Instrument
Co., Ltd,, had a display at Stand No. 32 of a
more highly technical nature than their
other exhibit under the wgis of the parent
firm. Here we had a fine range of the stufi
used by the expert and the professional
operator. ' !

Metropolitan-Vickers were well in the
limelight with a scale model of their research
iaboratory at Trafford Park, which we under-
stand may be used for broadeasting 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 breadcasting early and often. ;

The Magnavox is now well on the market
as a British production, 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 capidcity of

(Contihucd on next page).
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agents, The Sterling Company are. also
doing well with their celebrated head
’phones, which are so deservedly popular
everywhere.

H. 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 cxhibits, makes up one
of the most attractive stands of the show.

Another adaptatien of *“Wired Wireless ™
i¢ 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
eerial.  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
bigh standards have been set up by the
proprietors, and, while the highest class of
goods naturallv Cannot be done at cut
prices, one feels assured that the value is
there, and that the quality will be remem-
Lered long after the price is forgotten.

Messrs. Leslie McMichael, Ltd., have a
very comprehensive -display of high-class
apparatas 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.-

Xo 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. Mullard.

Mullard Radio Valves are to be scen 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 great 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
Mullard Company has been a record of
continual victory over difficulties of all
kinde, and we welcome the announcement
that their l)usmess }'ias entlrely ontgrown
thelr present premlsos
never grow less.

Britwire ‘coils” 4% 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

inay their shadow ‘
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stafdard of their own, and have prt;f)alily
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
economisc on, where good signals are
concerned.

’Phones for Ladies.

Messrs. Alfred Graham are indeed
deserving of the support of the wircless
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 w. arning 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 profising 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 feature, as
mere man is guite apt to over-
look the fact that handfuls of hair torn_oul
by the roots is not at all a pleasant feature

“ listening in.’

Ga.mbrell 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
(hsplay, 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, &

line in which this firm have specialised for
many years.

Mr. Sullivan’s stand was undoubtedly the
rendezvous 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
necd of a pass-word to admit him to such a
veritable temple of applied science. A grand

show of beautiful apparatus is the impres:

sion-it gave us.

The “ Extraudion ** Valye.

Another firm is paying due ‘regard to my
lady’s coiffure by oﬂermg a lorgnette type
of phone which may bc held to the ear

,w1thout scalping the listener, as is so often

the case ‘with liead phones.
"The patent aerial insulator which has
beeni'so” well received was geing strong, and

we, were informed that the makérs, Meéasrs. -

Econ’ Manufa.cturmg Company;, . Limited,

were gomsz

showmg thelr new valve, the Fttraudmn,
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

“ all out” on this excellent line.”
Messrs. Fconomic Electuc Limited; are-

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 oﬁsprmg of a sturdy
old parent firm long renowned for British
thoroughness.

Their display is a pleasurc 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 ef
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 Igranic Electric Co,

The “ King Radio ” struck us as being a
good' type of two-valve set, the one stage
of L.F. amplification being well auited to the
average amateur by reason of its compara-
tive sxmphcltv and ecertainty 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 vough impression of what was
to be seen and heard at a most interest
ing and comprehensive exhibition of tho
many things concerned with wircless.

More than 25,000 visited the show and
on every side I heard satisfactory reports
with regard to business done.” Indeed, T
could name some firms who made a very
substantial sum during the exhibition weck.
There is every likelihood of another exibition
being held soon: if ‘so, it will have to be
very good to even equal the] All-British
Exhlbmon

(Conclusion.)

A compact Tour-valve set, by
Bromley,

ent in
Mr, J, Williamson Dunedin, London Lane,
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NEW SERIES FOR BEGINNERS.

‘HE “range” of a wireless station is a
very vague expression, and often
misleads people unversed in the

subject. For practical purposes, the range
of & 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
powor, because the total energy flung into
space is spread over a circular arca, and
the greater this area the less is the encrgy 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
Lefore their energy hecomes too weak to
work a receiver properly. An cther 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 thc 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
cxisting 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 guite well able to do so from another
1,000 miles away, simply hecause the station
600 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, AM.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 eannot rcceive from a station
only 500 miles away. I

A given receiver will receive signals froin
any wireless station strong enough to send
it the minimum of electrical energy neceded
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
a8 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 T 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
vead this. g

It is impossible to form a mental picture
of this other world of vibrations; oue can
but eling 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 lhigh buildings, if you can put
it on top of them or in an open spacc.
W ireless signalling is, for the same reason,
always easiest over the sea and flat country.

If you are compelled to use an indcor
aerial be sure you do not set it in a galvaniscd
iron hut or in any building containing a
large quantity of steel girders in its con-
struetion ; if you do the results will probably
disappoint vou.

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

1.7

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 harmf{ul
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.
Tliese X's (also called * atmospheries *” and,
in America, ‘static”’) are nafural ethker-
waves, some of which, it is certain, are
caused by lightning, and atmospheric
electricity which discharges to carth 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-
Iating about whether a certain “ X came
from Mars or not.

A great deal of print has been allowed to
sroil paper by reason of the much writing
which has been done on the subject of
mersages from Mare. 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

(Continyed on next page.)
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HINTS TO AMATEURS.

AFTER long use telephone receivers often
become quite moist, and should be
carefully wiped before putting away.
QOtherwise, the:diaphragms will become rusty
at the edges. ¥ they should be found to be
rusty, gentler 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 mowed while
alight. Sometimes the -slightest knock
will break the thin wire that forms the
filament, and if hot this wirc 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 infer-
fere with reception, all obstacles such as
trees, telegraph wires, house or high metal
work tend to take upenergy from the ether,
which might otherwise help to increase the
cffieiency of their receiving set.

* *

Don’t always blame your crystal if yom
find your signals are weak. The crystal may
e a poor one, but the fanlt often lies in the
contact wire, which should be springy and
press firmly on the erystal. If the tension
can be adjusted, the pressure may be varied
to suit different orystals. The buzzer is
useful in finding the spot on the crystal
which gives best results.

Tf 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 voltage to-the. valve plate
circuit, ordinary flash-lamp batteries may be
used. A large number should be connected
in-series ; but it is véry uneconomical, and
the cells seen 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 ' H.T. Batfery, 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 decp purple patches to the
dull truths the sceintists had uttered. I
venture the remark that no engineer
whose opinion is worth having has cver
seriously stated his helief that any signals
he had heard came from Mars.

Problems to Solve.

What he will say is that it is. unscientifie
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 planct.
Senatore Marconi, who naturally has
suffered more than any other scientist by
the misrepresentation of his remarts on
this subject during interviews, published a
letter in the “ Electrician’” of Jan. 30th,
1920 in which ke 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
ag those commonly called X’s or  strays.”
Occasionally such signals can be imagined to

correspond to the Morse signals for certain
letters, and these signals eccur 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. Ff
outside the atmosphere, they may grise in
any point of interplanetary space, possibly
in the sun, where it is well-known that
electrical disturbances occur.

Obvigusly 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 showv that this is the cade, nor
must any purely fancifull speculations of
mine be interpreted to mean that I have
asserted having received any intellighle
messagés from Mars or from any other point
in spage outside the earth.”

Phe science of radio-communication
bristles. with problems yet to: be selved,. and
hag Lefore it a very large field'of application.
Radio-vision,, radio-photegraphy;, radie-con-
trol of mechanism, and the distriBution of
power by radio means are but a few of the
applications which nced the attention of
wireless engineers. Mayhe some of those
heginners 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 civcuit. 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 inercased 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. Tt 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 amateum’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 } amp. fuse wire,

* * *

The L.T. accumulator should have a
small cartridge fuse of sufficient strength to
canry 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
nrelted.

k3 kS %

Crystals should be cleaned with earbon
disulphide in preference to methylated
spirit.

A Radio Instrument Condenser.
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Ae Valve for

a[ve

For receiving vocal and instrumental
items you must have

MULLARD “ORA " Valves

to get the best results.
. Oscillates—Rectifies—Amplifies

Specially recommended where good
amplificaticn 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.

45, Nightingale Lane, Balham, S. \W 12,

L L R R T A T T T TR
Contractors to HMAdmiralty

Signal School, Portsmouth,
WerOfficeRgyal Air Force & PostOffice.

Telephone: Codes: Teleqrams
Battersea 1068 ABC(S Ed) Radiovalve Hammer Lond?

Bentley's

o] Morts

<rade
i (Reoo (MULLARD Vicve
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| 2.Valve Receiving Cabinet,

A high-grade instrument at a very low 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 *
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/-)

EXTRA FOR 2 MULLARD “ORA” VALVES, 30/,

EXTRA FOR ADDITIONAL FELLOWS
DOUBLE HEADPHONES, 30/ (Postage, 1/-)

FELLOWS MAGNETO Co., Ltd.

LONDON, N.W. 10.

Telephone Telegrams:
“QUIXMASG,” 22042, LONDON

WILLESDEN 1560 1.

GB‘ c 8as

T

good Tollresr
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Dzrlect from Manufacturers

Wireless Head 'Phones

Po!isped Nickel Plated
DuraluminHeadBands

Aluminium Cups
RealEboniteEarpieces )
Double Plate Magnets

Replaceabie Coils

A TRIUMPH OF BRITISH MANUFACTURE.

WOUND TO 4,000 ohms. - - £1- 0-0 Facese s,
6’000 ] = = l' 5-0 [
8000 , - - 1-10-9
SINGLE EAR 'PHONES—
As above, 2,000 ohms. -
3,000 , -

= Postage 8d.
4,000 ,, - -

1
i
Spare Coils, 1,000 ,, -
1,500 , -
2,000 ,, - -
ALL FULLY TESTED AND GUARAN
YVARIABLE CONDENSERS—
43 PLATE ‘001 M F, MOVING

7-6
0-0
2-6
2-0
3-0
4-0

TEED.

DIAL, =~ Mounted m Polished

Teak Case e 14 - Olr;:sfzgeu.
2.VALVE SET—
TREBLE TUNING DEVICE,

DOUBLE CONDENSER,

SEPARATE FILAMENT RE-

SISTANCES, H.F. PANEL

and' DETECTOR PANEL, IN

TEAK CASES- - - - - £5-10-0
3-VALVE SET—

AS ABOVE, with L.F. AM-

PLIFIER - - - - - - - 7- 6-0
4.VALVE SET—

Ditto, with 2 L.F. AMPLIFIERS $-10-0
5-VALVE SET—

Ditto, with 3 L.LF. AMPLIFIERS 19- 0-0
Valves, Coils, and *Phones extra. Carriage 3s.
CASH ORDERS FROM STOCK.
Goods sent to your nezrest Wireless Dealer on approval.

TURNOCKS TELEPHUNE WORKS,
High Street, Aston, Birmingham.
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THE HAPPINESS OF RESEARCH.

By PROFESSOR A, M. LOW, A.C.&.1., M.L.E.A,, D.Sc., F.C.S., F.R.G.S,

O 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

- searcely thicker than some of the warve-

lengths of light.

Change is very necessary, and we have
to accustom owselves 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 diffienlties
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 remcmber
that the difference, such as it is, between
cach 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 fromn
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 dveams.
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 best thinkers in the world
will forget the most beautiful idea if they
pass a fried-fish shepr 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. Mmsic i rhythmic; it is
based on the tides thet, it protoplasmic
form,, supplied us with regnlar food ;. the
whole body is: regular,. as are most facts of
life cyclicin some menner:

This should be a lesson to.us and: should
teach us. that consecutive thought based
upon understosd.. solid feundatiens 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 nse

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 problemr is all-embracing.
Thought must never be stunted by sudden
changes -of subject or consecutive ideae lost,
otherwise research  becomes drudgerv—a
mere boosting up of the mental storehouse
with more memory photographs.

It is the real originator who ¢ounts. .We
hear 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 obsen;a.tion
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 ?”

““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 hite 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, iquids, 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 i8 at the root of many
problems, for relativity, is as old as the hills
and far, far older. It is no more a German
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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 withit? 1
am asked.

Everything !

Cause and Effect.

Supposing I. hit an electric light bulh
with a hammer. 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
point 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
avere appreciated ?

It is but a short time ago that we: were
worrying how to prevent a magneto affecting
a coherer locally, and asking -if catalvtic
sparking plugs afforded a- solution. i

I can remember our delight on finding that
coated filings held a charge and enabled
mechanical circuit protectors to operate. 1t
may seem that modern -wireless is totally
unpotected, and that for real commercial
puiposes our wireless knowledge comparcs
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 Jlearn consecu-
tively in everything—from the rcason why
a sparrow dives sideways from a roof, to-the
need for directional wireless, or the origin-
ality shown by a woman i1 ‘the choice of
a new hat.

The Televisia.

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 6ne 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 hoaxd.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 ” 2

But if the vibration speed can be taken
and compared with material frequencies, a
cure is 50 easy by raising the pitch.

A vibrometer is only a machine forrusing
a sense which we can use comparatively and
consecutively in thought. It -is easicr 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
Telivista 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 peogple in the war ¢
Clear proof that it-is other people’s tem-
porarily improved requirements that matter !

.

(Continued on next page)



THE
HAPPINESS' OF RESEARCH.

(Coniinued from previaus page.)

Natural love for science is good, for
ecience can love us back, and like all human
beings a tendency towards good will prevail.

I remember an old Scotch engincei
telling me that the integral calculus was
natural language to a scientist. It is my
cpinion 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 carcfully detailed notice, bearing
the words: * Abandon hope all ye who
cnter here.” Should these words not he:
 There is no such thing as a basie fact” ?
Real love of the work is as cssential as
adoption of scientific and instrumental
observation.

Think Why!

Do not think air is clean Lecause our
poor eyes without a microscope sce no
dirt ; do not believe that Nature is placid
because our cinematographic life appears to
turn slowly

Develop the sense of relativity,-and wlen
2 dispatch-case trembles in your hand at a
passing car do not say, *“ How strange;” ‘but
think why, and rcalise that everything
moves, and that interdependent oscijlation
is worthy of wonder.

When you step on a train, realise that tle

train sinks down by however httle, and.

follow with catc 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 ccems heautiful,
and how light can affect the clarity of owr
wircless concert to which poor, unscientific
fricnds listened without weariness.

In modern wireless rescarch it is dangerous
to be over-optimistic; truc theory has a
habit of showing us our faults very guickly,
and dit is as well to bear some definitions in
mind:

Theory is perfeeted practice, and theery
always agrces if the latter is complete.
There is no such thing as a basic fact. Com-
fort is a part of cfficiency, and is the absence
of the unintentional. Work is doing somie-
thing that we do not want to do in someone
else’s time! A carcful absorption of these
sayings has helped what is one of the most
complicated and irritating of modern pro?
blems to-a successful conclusion.

Remote Control

Control by wireless or the wircless tepro-
duction of any mechanical motion must
appeal to everyone.

To direct a Loat by wircless is easy
when it only means an amplifying relay and
a signal which puts a serics of contacts into
opcration, but the problem is not to select
but so select quickly, and in sueh a manner
that jamming by outside stations'is unlikely.

From the purely wircless aspeet, com
bined wavces, ultra-red carriers, and everv
possible idea has bcen {csted almost ad
nauseam, but the fact remaing that jamming
may entirely alter a sequence of operations.

The solution is not yet a matter of publica-
tion, but it may Le stated that cven to
receive the impulse is not easy. Motor
gears spark locally-and need protection ;
relays are often delicate ; induced currenty
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ltave not yet reached any maghitude with
air gaps of 50 miles.

When this is overcome, it has to he con-
sidered wkere the protection shall come.
Most successful selector-gears depend not
only on tuning, hut upon speed of sending,

and the speed sclector can ke on either side

of the amplification reley.

The old rocking pendulum device is far
tco slow, cven when a gyroscope is used to
maintain direction, and masy forms of
instantaneous differential ratchets have been
used.

r

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 not more
than ¢ sccond. The total timc taken for
the completion of this work was roughly four
yecars, and its objects still vary, as does its
method, almost day by day.

That these problems will be understood
and casily solved in years to come by a
proper understanding of wave motion can
hardly be doubted, but as yet we can only
theorisec 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 dircctjon can
be indicated to a pencil by: a preliminary
sending of key cignals. )

The telegraph and wire is the only perfeet
celector. and this is little better than the
-mcchanical jerking of a stretched string.
We do not yet understand how wave
selection can be obtained. Real selectivity
—sueh as would be obtainable® by the
mechanical unravelling of spcech-—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 wecks on a’drawing, and
now we see it onc hour after at the cinema.
Many years cannot pass hefore we shall
visualise it instantaneously.

Can anyone doubt that in the {future we
will prohibit smoke, noises, and horscs in otr
streets ?

We will not spend hours cach day eating,
and we certainly will not allow ourselves to
be turncd out of warmed houses into such
.wet and fog as a city may wish to show ue.
Citics will he covered in ; rubber or resilient
roads will he in use. ’ ‘

Such things arc 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 spced of communication, and
strengthening international friendships. Tt
helps us to meet our friends for fifths of a
second in the spirit, and when our senses are
less needed to convey thought we shall doubt-
less sce each other by wave motion and
conduct our husiness in seconds at our own
chosen timces.

A railway journey will-not keep us from
our work, and, sad as it is, we shall fight and
kill each other with sti!l greater facility.

The inventor of to-day commands his
bread far more easily when he is planning to
destroy than when his aim is to build ; but
he may not always be such a plaything of
hceessity.

Portion of the Televista-by which the possibility of seeing by wireless has been demonstrated.
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"HOW TO MAKE A LONG-WAVE RECEIVER.

ANOTHER very simple type of con-
denser is made as follows: Materials
required : Ebonite sheet (one), 8 by 3

by ¢ in.; one ‘chonite sheet, 6 by 3 by } in.;
aheet aluminium or zine, 11 pieces, 3 by 2
by s in. thick; 18 spacing washers (brass),
4% in thick, or lesser sizes to make up this
thickness, and capable of slipping over } in.
‘bracs red ; 4 pieces of screwed § in. brass
rod, 1%} in. long, with 2 nuts and washers;

“%* i son Woe

f/Gi/.

is

4 similar 1ods, 4} in. long, W1th nuts and
washers ; one brass screw 1% in, about 1§
in. long, fitted 'with ebonite knob and two
nuts.

Having ohtained the above supplies, it is
recommended that the instrument be built
up as follows: Take the ebonite sheet,
8 by 3 by 4 in,, and mark off 22 lines with a
very fine pointed pencil, or, better still, a
steel scribe or daming needle. These lines
must be absolutely true, and it is better to
use a T-square.

Constiuction of Parts. ;

They should be drawn parallel to the 8-in.
edge, and the first one should commence § in.
from that edge, the remainder being spaced
4 and } in. alternately, until you have
completed 22 lines, the last one being 4 in.
from the opposite edge of the sheet. -

The ;-in. space has now to be grooved
out, and this i8 best done with a hacksaw,
which should be tested oh a sparc piece of
ebonite or wood, and should 'leavc a clear-
ance, of exactly 4-in. ~Having selected
the qaw, obtain a plece of brass strip or
ivon, § in. thick and 8% in. long, and having
a perfectly straight edge .

Bend over. the ends at right anglos, 80
that the inside .measurement -is 8 - inches

and will allow the strip to clip over the.

cbonite with & tight fit (if you can clamp the
two in a vice; it is much bettel) Adjust the
strip in position along the second line; -and

use this ds a, guide for.the saw, which should
just take out the first line. dunng the cutting.

process. - Saw ‘to a depth of } in.,, and
then move along to the fourth Tine, and
repeat until you have completed the eleven
slots (Fig. 1).

Now divide the sheet into two halvés each
four hy three, and saw through so that

hold them 'in a vice.

slide on ‘a fs-in. washer,-

.
Broces
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By Y. W. P. EVANS.
PART 2.

you have two slotted sections exactly the
same size. Place the slotted sides face to
facc squarecly, and stand them upon the

-other sheet of ebonite (6 by 3 by } in.) which

forms the baseboard. If they are placed in
the centro there should be an inch clearance
at each cnd of the latter, and the whole

“ should appear as in Fig. 2.

If you can clamp these three pieces tc-

" gether ahsolutely 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 -} -in. hrass 'tod to pass through with
case..' The centre for these holes should be
punched about 4 in. from the .edge of the
4 by 3 block. Dnll other two holes, one at
each end of the 6-in. sheet on one.side only,
and 1 in. {from the sides, thcse to he of a
size to accommnodate the two terminals as
shown in Fig, 6. That completes the ton-
struction of the cbonite pait. The next step
is to prepare the condenser plates or venes.

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,
Drill a- }-in. hole

6.3 I :.»/-'4° F16.4.
| 6?[-/77[6 }éﬂOLf&
5, 5 ¢
3 Fresres A
5 ; 5
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‘through one cormer, the centre of which

should be %} in. from one edge and } in.
from the other (Fig. 3). Now clanip the
remaining five plates, and drill a }-in. hole

through cach corner on the 3-in. qxde, the”

ccntrc to be  in. from each edge. -

The next step is to build vip-the plates
on to the brass rods or bolts. . Commence with
the six plates,’and build, up as shown in

- Fig. 4A, by sliding onc plate on the bolt, on

the end of which you have fixed a nut; then
arother p]a,tc,
washer, and so on, (mally tightening the
whole bunch with ano!her nut.- A picce of

inall flexible wire #hould be fastened under .
t

he nut at onc-end. Next take the thrce
picces 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 this place the'se¢ond piece of 4 by 3

chonite.

-Pass the 4% in. brass rods through the
whole; - and secure” hioderately together
with nats, so that the plates are held firmly
in the grooves at one end. Now huxld -up the
other five Jn]atcs as shown in Fig. 5, the rods
bemg passed thmugh top and botter, and
spaced - by “the .fiqin. washe.s, the pieco of
brass strip 2 by {'in. beihg berit t6. shape dnd
drilled “as shown, so that the bottom: brass
rod will pass through comfortably, and also

S

]

U
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accommodate the %-in. serew with the
ehonite knob.

~ When finally adjusted, the whole banlk of
plates should slide easily into the spare
grooves hetween the ebonite sheets, and
should be 50 adjusted as to dllow of a slow,
sinooth movement  heing maintained
throughout the whole range of the 2-in.
slide.  After affixing another small piece of
flexible wire on to one of the serews,spu%
the terminals into position ag in Fig. 6 and

‘connect the wires, and the condenser is

now ready for working, the completc instru-
ment appearing as in rlb 6.

Telephone Condenser.

This condenser is required to place across
the telcphone’s terminals when the receiver
is complete, and is very simple to construct.
Materials required : 5 pieces of tinfoil, 1 in.

6 TERMNAL 5

square;. O fplecee of peuafﬁn waxed .paper,
1} in. square; and two picces of §-in. chonite,
2'by 1} in, %‘our 4-in, brass serews will do
for gecuring the ra,rts together.

(To be Conltinuéd.)

COMPLETE INSTRUMENT




on!q a screw driver wanted

HE home construction of a Valve Setis quite simple if
you purchase a set of Peto-Scott standardised Radio
Parts.  You will find that all the dnllmg and tapping
has been done for you and the various components
ready built—and all you need is a — B
screwdriver to fit them together. Full g %l""’"-g

mstructions supplied with every set. Z gurale";_
SETS OF PARTS. borice
No. 4 Detector Panel - 17/6 i the whole
No. 5 Low Freq. Panel 33/6 H system
No. 3'High Freq. Panel 13/6 §

Mahogany Cabinets to E o 64;“;

fit - - - each 3/6 E "

Postage: 9d. i ~ -
L s e, b e’
Offices and Showrooms :

FEATHERSTONE  HOUSE,

64, HIGH HOLBORN, W.C. L

ELECTRADIX RADIOS.

NOTICE.
9, COLONIAL AVENUE, MINORIES E.f.

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 cable
to the:ﬂnest silk-covered magnet wire.

3.—FLETCHER’S “PENRHYN > SLATE in all shapes for
Electncal 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 Wircless 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 firm in London
that can deliver at once. 10,000 INSULATORS;. 20,000
VALVE LEGS, 20 MORSE I\KEPS 50 WESTON RELAV\
5,000 RESISTANCE UNITS, 2,000 TELEPHONES, 100
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 number of bargains not calalogued, and
you are cordially invited (o inspect these.

Colonial Avenue is the first on the left in the Minories,
nearly opposite Aldgate Station, Met. Railway.

For Leslle Dixon & Co.,

H. LESLIE DIXON, M.LE.E, A.M.1.M.E.
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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.
l‘heore 1:] no wireless head 'phones in the world to compare with
BROWN'S,

. 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 5. G. BROWN,
Ltd., have wisely re-
fused to lower . their
high standard of quality

High Resistance

62'- to 66/-

“p*” TYPE

Low Resistance
48 -

High Resistance

- ILLUSTRATED
. CATALOGUES
(Abore prices POST FREE
tnclude cords.)
IMPORTANT NOTICE.—When purchasing BROWN’S, you

should see that the name BROWN is stamped on the back of
each ear-plece.
IN UNIVERSAG UBE. AS SUPPLIED TO BRITISH, ALLIED, AND:FOREIGN

GOVERNMENTS.

Head Offices London -
1 and Works— f Showrooms—
| VICTORIA Rd., 19, MORTIMER
' NORTH ACTON, P STREET,

| LONDON, W.3, LONDON, W.1.

lWe offer to the Amateur and the Tradt:l
| T“E BENEFIT _OF AN EXCEPTIONALLY FAVOUR-
I ABLE PURCHASE OF A LIMITED NUMBER OF I

FINEST QUALITY

'VARIABLE CONDENSERS,

| At Considerably Below Cost Price. I

‘ Each Condenser 1s ACCURATELY ASSEMBLED AND FITTED
with ebonite top and hottom Plates, polished Knob and Pointer, and
l Ivorine Scale. All Aluminium Vanes. For Panel or Cabinet Mounting.

Approx. Cap. Vernier l
l in Mids. "0 00075 0005 ‘0003 0002 0001 (00005)
No. of Plates 57 43 2 19 13 7
| Stock ~ .. 1200 1150 700 960 400 1050 1500

|
|omice 916 7(9 616 519 51- 4f- 219

| C€ARRIAGE PAID. CASH WITH ORDER. ORDERS
"IN STRICT ROTATION. |

These Condensers are New and GUARANTEED PERFECT

and carry our MONEY BACK GUARANTEE. All Remit-

- tances received after this offer is exhausted will be im-
mediately returned. |

[ A DISCOUNT OF 10 PER CENT, WILL BE ALLOWED ON ORDERS OVER £10,
BEYOND WHICH NO FURTHER REDJCTION CAN BE GIVEN FOR -ANY QUANTITY.

WIRE OR POST YOUR ORDER IMMEDIATELY.

| THIS STOCK WILL SOON BE CLEARED AT |
| THESE PRICES AND CANNOT BE REPEATED. l

THE

' BRITISH RADIOPHONE COMPANY |

SALES DEPARTMENT.

—Brit adiophone, I
, Telegrams Bnugf; d" ph BULWELL (NOttSJ

ulwell.
— — —
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CONTROLLING MODELS BY WIRELESS."

By MAJOR RAYMOND PHILLIPS, IOM, Late Member of the Intgr-A":&ed .Commisgibﬂ ot Contrdl

HE 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 turncr 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 engincering 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
congists of a baseboard A (with metal
base W), clectro-magnet B with support C,
armature D with support E and base I, pawl
F, adjusting screw G, balance spring H with
) clamping pillar R,

FIG.1.

7 contacts J and JI,
for opening or closing
a circuit connected
with a decohering
device, ratchet K,
drum L, contacts M
and M]l, support
(for spindle of drum
and ratchet) N,

a
[_

vulcanised fibre base
O with supports P
- and Pl, check spring
S for ratchet X,
eight terminals (two
only shown) T and

lﬁ g

Ti.
Inoperationit will
be observed that

D

take. to cut to length and serew-
thread (where required) the various com-
ponent parts, and at the same timne improve
the appearance of such parts by machining
and lacquering where necessary.

The relay shown in Fig. 1, in my first
article (new serics), No. 17 of Porurar
WIRELESS, is"a more sensitive type than
that deseribed 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 serics of circuits.

The Selector.

I shall now commence to furnish details
and diagrams of a simple selector (t.c,
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

when electric current
traverses the windings 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 decobering device. On
electric current being cut off from electro-
megnet B, the armature I) 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.

Closing of the Circuits.
It will thus be apparent that by causing

the druin L .with ratchet K to revolve in .

desired stages, the contacts M and M1 can
ke caused to open or close other local
circuits as required.

The contacts M and M1 will (for the

455

to open or close circuits conveying electric
current to the model electric train and
signal lamps previously refeired to in this
article.

In my second article (first series), No. 13
of PoruLar WIRELESS, a simple circuit is
shown in a diagram marked Fig. 3. A
similar circuit will be used for connecting
up the electro-magnet B of the selector
in guestion.

Fig. 2 shows respectively plan and side
elevation of the electro-magnet B, which
consists of a yoke A, cores B and Bl, and
bobbins C.and Cl. ,

The yoke A should be made of Swedish
charcoal soft iron 1} in. long by % in. wide
by } in. thick, as shown.

The cores B and Bl should also be made
-of Swedish charcoal soft iron, each core
being 1} in. long by £ in. diameter, and
secured to the (foke as shown by means of
two cheese-head brass screws § in. long by
o in. diameter. ) )

The bobbins C and C1 should be made of
boxwood l¥% in. long, with flanges-} in.
diameter by s 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 he
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 should be wound in the
samec 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 sparc wire should ke
left at each end of the windings, so that it
can be neatly coiled up and connected to
various terminals as required. Therc will
be no advantage gained by leading in
and finishing the windings with a larger
gauge of wire, as specified for the rclay

receiving apparatus in question) be arranged (Continued on next page.)
ELECTRO MAGNET — SIDE ELEVATION
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CONTROLLING MODELS BY
WIRELESS.

(Conﬁnued Jrom 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
sitk covering is not damaged.

W hen the winding of the two bobbins is
completed as described, cach hobbin should
be “gently forced over the cores B and Bl
of the electro-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 he applied to the
windings of the relay deseribed in my
previous article.

It will be observed that a small piece of
brass wire (No. 18 gauge) is forced into
a hole hored 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 poseibility
of an armature sticking, the latter defect
being due to -residual magnetism in the
cores after clectric current has heen cut off
from the windings of an electro-magnet..

In my next and subsequent artieles
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 Evenybbdy, bv A. C.. Lascar-
houra (Managing Editor, ¢ Scientific Ameri-
can ) published by Methuen & Co., Ltd.
Pp. 308, illustrated. Price 7s. 6d.

This book is all the more welcome hecause
it has been completely revised to suit
British readers. In this way, much in-
formation of real utility, but free " from
American allusxons, is pxesented 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 Piess, Litd.
Price, 2s..6d. Nett.)

This comprehensive directory of com-
mereial, naval, and amateur call signs will
supply a long-felt want wherever a radio
set is installed.

The call signs-are arranged in aluhabetlcal
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 enjoy a large sale,
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TELEPHONES IN 1878

By SIR J. KENNETH D. MACKENZIE, BT..

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
telephoneés, one in the house and another
in a little summer-house some fifty yards
away, at the bottom of the garden hacking
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 geing on'!

New Playthings.

Just as. well to he on the safe side in
case of accidents when one was doing what
one didn’t ought to, and, havm? had qnite
enough of proctors and their ** bulldogs,”
h%xd no wmh for further interviews, ﬁnes,

¢ gating.” 1 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 coupleof plain telephone receivers
and an electric call bell with a switch om
the saime line-;. no transmitlers, 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 serews, and not serewed
on to the ease.

Reeeiver 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 pioncers of electrical engineering,
with works at Dalston, N.E, making
the once well-known *“ Pheenix ” dynamo,
arc lamps, and all kinds of 'electrical
accessories and gadgeta.

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 1f a * receiver ’ made a good
“ transmitter.”
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.

So I tried to make a,

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 it
only one Leclanché cell were used.

 Weird and Comie.”

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 bim. to come and see it with one or
two other dons—needless to say, when
there was no card-playing geing on.

I think, and, in fact, I am sure, that
that pair of telephone rcceivers were the
first ever scen in Cambridge, and many of
my friends used to “ chlp” 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 two 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 & novelty there also, and a wonder-
ful thing' only forty-four years ago! And
now, who would dream of taking the troubis
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 mdustry would grow
into or that he would one day bhecome
Controller of a G.P.O. Telephone Service,

And now the yonths 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 werc astonished by the
wonderful discovery of Dr. Graham Bell,
the inventor of the telephone, and who
spent many long and fruitless menths
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” mstead of

a “ B ”” when worried by wrong numbers,”
2 cut-offs,” “out of orders,” etc., to say
nothing of heavy fees and charges when

hmo that wonderful invention—the tole-
phor~
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The .Standard of Quality

FIRST AND
FOREMOST

TENSION
BATTERIES

As supplied to H.M, Government, The highest electrical efficleney 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, 8,6 cach,
Sizo 6§ x 28 x 3k. Weight 2 1b, 8 ozs.
With 2 Spring Contaots.

No. W.11. 15 volts, 11 cells, 3/6 each.
Rize 98 x § x 2. Weight 11b. 2 ozs.

lnmmnmRnRRnannenE RGN nn

. 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

457

Established' 1900.

WE TEACH
BY POST.

| _ADVICE FREE

; Most moderate
1 harsﬂ-—pa)ahlev
] monthly. i

LEARN A TRADE

o
Can I help you: OR PROFESSION

I WILL GIVE YOU £50

it I fail to produce over 'l 000 testimonials
from others I have
T0 A SUOCESS!‘UL CAREER

Yours to success,

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—
Arcghitectural Drawlng}

Mathematics
Building Construction

Matriculation
Works’ Dutles

. Metallurgy

Mining

Mine Surveying

Motor Engineering

Naval Architecture

Pattern Making

Salesmanship

Sanitation

Shipbuilding

Struetural Engineering

Surveying and Levelling
Internal Comb.Engines Telegraphy and Telephony
Marine Engineering Special Course for Apprentices
What proof do you carry? Your word to an employer is Rot proof that
you are efficient, but a Oollcge Qualifying Diploma or Certificate, signed
by the Profossional Stafl, is a proof of cfliclency, and a valuable asset in
seeking a remunecrative posmom
We speocialise in -all exams. conneoted with Wireless and other
technical subjects  If you are preparing for any exam. ask our adviee.
AH particulars FREE OF OHARGE. Parents should seck our advice for
their sons. If you are interested il Wireless, or any of the subjects
mentioned above, write,
naming the subject, and
we will send you our
FREE BOOKLET. Please
state your age:

Boiler Engineering
Boiler Making
Chomistry

Civil Engineoring
Conorete and Steel
Draughtsmanship
Electricity

Foundry Work

COURSES SPECIALLY
COMBINED TO MEET
ALL REQUIREMENTS.

SHEF lELD

—d MR
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. Setof 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 Aeral Insulator in
the world. Adopted by the principal wireless com-
pames. No soldering required. No surface leakage.

Absolutely weatherproof. Can be fixed up in a minute.
Econ Single Lorzrette Phones, 120, 2,000 or 4,000 ohms, 23 /- each.

HERE’S REAL RADIO SERVICE!
IMMEDIATE DELIVERY. QUALITY HIGH, PRICES LOW.

AERIAL WIRE, 7122 bare copper stranded E o 3/6 per 100 .
REEL INSULATOR 2d. each
INDUOTANCE COIL 12hl x lm “wound with 25

Ename] Ml 36 ,;
BRASS B iin nq “13 in. length, ‘drilled e:lch end ed. ,,
SLIDERS (bnst turned Hhonité), with plunger .. ad. ,,
QORYSTAL DETECTOR, mounted on Ebonite - ‘. 3/6 ,,
BLOCKING CONDENSER, .003 or any capacity - 2/0 ,,
SWITCH ARMS: 1} in. Laminations .. o 5 1/e ,,
RHEOSTATS (Fllamﬂlt) silent aotion .. - o 3i6 ,,
COIL HOLDER, Standard Type ((3-“”)) - . {s:g .
TBA\SFORMERS mter\alve, finest constructipn 17/6 ,, £

Telepho £1.0-0

TFLEPHONES Guaranteed l‘ested Low Priccs due to past record salen.

RITISH. Double Headbands, 4,000 ohms £1-0-0 per pair

| FREVGH Double Steel Meadbands, 4,000 ohms S Ughiateat 4

ouble Headbands, 8,000 obms ... d
@ SIEMEI\S ” Double Steel Hudhands, 4;000° ohms atne ,, ..
CRYSTAL SETS, eomplcte Double Slider, 1zm x Ain.

oylinder - £1-5:
FBONITE LIJADING IN TUBES. varions lengths, from 1/5 each
EBONITE KNOBS, tfircaded, 2B.A., knurted edges
To save dela.y when ordenng, please enclose postage
kjectrical -and Wireless Engineers.

WaterlooElectric Co., 125 Watknioo an sonnon 5.5.1

CATALOGUES FREE Telephone : Hop 5619,
RV Y Y S S e e g N

RELIANGE RADIO SERVIGE CO.

THE * RELIANGE ™ CRYSTAL RECEIVING SET.

Mounted in polished oak cabinet, complete with Double
Headphones, 100-fect Aerial, Insulators, ete. No further
outlay. Fach set tested by us for recciving, and has a
guaranteed range of 25 miles, and much further for Morse.

PRICE COMPLETE - £2 15 O
INSTRUMENT ONLY - X1 10 O

These sets are sold on our ** money hack " 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,
Spares at'Popular Prices.

RELIANCE RADIO SERVICE CO,,
283, St. John Street, London, E.C.1. (Clerkenwell 4290)

—WIRELESS—

To Manufacturers

CABINETS

For Wireless Instaliations
made to all designs hy

H. N. SEGAL,

88, Temple Street, Hackney Road, London, E. 2.

'Phone : DALSTON 3846, .
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ACTUAL MANUFACTURERS

ESTABLISHED 1903

IALL'S”

FOR THE
CHEAPEST AND BEST
OBTAINABLE IN

LONDON

and’

write receive

Cali i
Civility, Promptness & Attention

or

HIGHLY EFFICIENT

HEADPHONES

Guaranteed 4,000 ohms.
Very light—Beautifully finished
25/ —
VALUE WITH QUALITY

VARIABLE CONDENSERS

with aluminium vanes guaranteed

thick 22 gauge.

] f
< -Com-

[ Assem- ‘Igbonlto

bled for mounted “12h08-

*No.
‘apacity plete | any
SRR Vanes | Barts |M<l;l;'x?§lng’ Cabinet Doses
y s | 128 | -178 | 38
88%5 i?; l B;G 10 - 16/- 3/3
0005 | -29 5/3 8/6 12/6.. | - 8/-
0003 | | 83 5/8 88 29
0002 1 2/3 4/- 7. | 28
oool | 7 |2~ | & | 5= | o

Crystal Sete, 15s., 30s.. £3.

_Single Valve Sets, £3 10s. in Mahogany Case.

Alum. Vanes, 22 gauge, 1d. each, fixed and moving,
98d. doz., 7s. gross.

Large Spacer Washers, 43d. doz., 3s. 8d. gross.

Small Spacer Washers, 2}d. doz., 2s. gross.

Ebonite Knobs, drilled- 2BA, 44d. cach.

.Aerial Wire, 100 feet, 7/22 copper, 3s. 4d.

Valve Lege, 4 for 5d., 1s. doz.

Best Quality Engraved Ivorine Scales, 0°180, 6d.

Filament Resistances, Splendid Value, 3s.

Switch Armes, ctémpletc with knob, collar, nuts,

ete,, ls, 1s.

Valve Holders, 9d., 13. and 1s. 9d. each.

Crystal Cups, Plain, 1d.; 2 screws, 2d4.; 3
serews, 3d.

Terminalg, all types. Extraordinary Value, 2 aund
L4 , 2d. each, all larg? size.

Contact Studs, 1 by {1, 8d. doz,, {fy by i, 1s per dcz.

Insulators, Porcelain, ego-shape, 3d. each; Shell
Type, 8d.; Ree! Type, 44

“Brass Nuts; 2 BA, 4 BA and 5 BA, 4d. doz.

Ebonite Sheet, cut to any size,-4s. 3d. Ib.

Fixed Condensers, any ecapacity, 2s. 6d.

Grid Leak Condensers, 3s. 6d.

Ebonite Slider Plunger, 8d.

Postage extra. Balance refunded
if excess sent.
Send Stamp for List per return.

Trade « 'Q” Dispatch
Supplied HALL S by return
I::stablished 1903 ° Phone: Regent 1282

71, Beak Street, Regerit Street,
" LONDON, W.
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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 shouid be sent in as soon after a meeting as possible. Rcports 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 Seientific Society.

The first meeting of the ahove society for the
winter session was held at the Men’s Institute,
Wolverley Street, Bethnal Green Road, on
Tuesday, September 26th. _

The imeeting was an open one, and many
visitors were present. The chair was taken by
the Rev. Sfewart 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.1.C.

In welcoming the visitors to the institute, the
principal said that their object in forming the
society was to bring togother working men who
wanted to know something of modern scientific
development. The annual subscription was one
shilling. He 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
weelkly, and would include jnstruction in making
and fitting up amateur sets.

The secretary is Mr. 8. H. Dennison, and le
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 Imstitution, Colquit Strect,
Liverpool:

The question-box was passed round, and
resulted in a very interesting bateh 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’s very efficient station was
described and . illustrated "in *““Tlie Wireless
World and Radio Review ” some few issuecs
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 less non-technical manner, the lecturer
illustrating his remarks by very clear blackhoard
diagrams; and, the receiving panel proper
having been taken from the containing ecase,
same was passed round for close inspection by
each member in turn. Questions were again
invited, but on this occasion dealing SR( cifleally
with this particular form of tuner, and Mr. Hyde
again deallJt with same.

The winter session of the society opened on
Thursday, October 12th, when the president of
the society, Professor E. W. Marchant, D.Se.,
of the University of Liverpool, delivered an
interesting address. All loeal amatcurs already
in possession of wireless apparatus, and also
enthusiasts who have not as yet securéd 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 opened a discussion
on gerials by describing a very compact sct 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 mace
by the members, this was .much sppreciated.
During the discussion which took place after

regarding indoor aerials, Mr. Winnett expressod
his views very clearly on the advantages of*
vertical over horizontal loops,

A very interesting exhibit, in the shape of an
ancient coherér set, was shown by Mr. 8. 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. Wriglit Dewhurst, 52, North End
Road, West Kensington, London, W.14.

* * *
Wallasey Wireless and
Soqiety.‘

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 nade
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 Bae
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.

*

The Experimerital

* *

> ;
The Burnham, Highbridge and District Wireless
Soclety.

A wmeeting 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 Sociely.
There was & good number of local awmateurs
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 ﬂppointed, and
meetings to be held every fortnight, with a
buzzer class each week. Annual subscription.
bs. ; 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 I.. Lott,
hon. see., 52, High Street, Burnham-on-Sea.

Papers and discussions will be arrariged for ;
also a question box, and other means of liclping
membeors new to wireless. Twenfy-one members
enrolled. i

* * *
Newbury and District Wireless Club. 4

The first annual meeting of this club was ‘held
on September 28th, and the following officera
were elected for the ensuing year: President,
Mr. H. Kent-Norris, A.Mf.l\{.E., vice-presi-
dent, Capt. F. M. J. White, B.Sc.; chairman,
Mr. H. Brown ; hon. sce and treasurer, Nr. W
L. Taylor; comnmittee, DMessrs. A. Corden,
H. W. Porter, P. H. Sellwood, F. Ford, J.
Brown,  J. B. Webb, and A. M. Povey. .Tle
club is in a sound financial condition, mainiy
due to the-fact that the club-room is provided
by. the ehairman, Mr. H. Brown, free of cost.
The business of the meeting was followed by a
demonstration on a very fine set loancd by
Mr. H. W. Porter.

A géneral meoting ‘was held on October &thy
and a demonstration of a homd-construgted sek
was given by the hon. sec. This proved to bé
ong of the most successful demonstrations lLeld
at tho club. The transmission of a prominent,
local amateur 2 G G. was thoreughly enjoyed
by all present.

An interesting programme']las been nrmngclg
for this session. ~All interested in wireless matte
in the Newbury district are invited to cony
municate with the hon. sec. §

Hon. sec., Mr. W. L. Taylor, The Lillies}
Arthur Road, Newbury. &
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RADIOTORIAL

}\]l 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 broadecast receivers should
fulfill to obtain Post Office approval. The conditions
are :—

1. That all types o broadcast receivers may be
constructed for the reception of signals of any wave-
lengths.

2. That the npparatus shall be ﬂofonstmcted that
it is difficult e arra t of the cir-
cuits embodled in the design by means of external
connections.

3. The following unite, each of which must consist
of apparatus assembled, connecied, and mounted in
& single container, shall be approved :—

(a) combined tuner and rectifier,
-+ (b) combined tuner, high-freqnency amplifier
aud rectifier.

(c) audio-frequency amplifier (of valve or other

‘type).

Any combingtion of two or three of the zbove
separate units (a), (b), and (e) will be allowed.

No receiving apparatus for genmeral broadcast
purposes shall contain a valve or valves so connectel
as to be capable of cansing 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.

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 conpling
provided between the first receiving eircuit and the
first anode circuit, the reaction may be adjustable.

7. Tests of sets will be made on two aerials, one

30 it. long and the other 100 ft. long.

The sets will be testel for the production of
oscillations in the aerial amd for interference pro-
perties with a factor of safety, ie., increasing the
high-tension battery by about 30 per cent., changing
valves, etc.but not by altering any soldered connections.

The Postmaster-General must be satisfied that
set3 containing reaction ¢an be reasonably repeated
with consistent conditions.

L0. 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. Al sets sold under the broadeast
licence shall bear the registered trade mark of the
broadcasting company and the Post Office registered
numbez.

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 shzll” 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
epproved 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 ¢f any set or unit may be made
siter approval without the previous sanction of the
Postmaster-General.

THE EDITOR.

Owing to the
received daily

enormous number of querles
from readers of POPULAR
WIRELESS, I have decided to reply Individually.
by post. A weekly selection of guestions 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.
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Headers ‘arf ~ requeSted “to’ &en¢ necessary
postage for reply.

P, N. M. (Stockport).—Can the metal used
for cocoa tins be used for making variable
contlensers ?

it i3 not advisable to employ such ‘metal, which
is thin steel plate, on account of the Iosses that
will arise due to the magnetic properties of this
or any other ferrous metal. Use thin zine, aluminium,
or even brass or copper sheet.

Is aluminiom much better than copper
for the aerial wire ?

There is little to choose, if both are enamelled ; i

but aluminium oxidises rapidly- when expose|
to the atmosphere, See reply to H. G. (Bristel)
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 &pent 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 twe connections solderéd together,
and the set will still be as efficient a receiver, using
-one 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 t"ans—conﬁnenml or even smaller
stations are working togvthex contmnously, perhu{)
even bhoth ways on the * duple\ -system, it would
be both unnecessary and a waste of time to exchange
calls for each message.

What does LN, VCR, and' MTL meari ?°

Abbreviations for London, Vancouver,
Montreal, .

* -k *

“ 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
SWG.?

Unless you can be more, accurate with regard to
the sizes of the wire employed, or can supply the

(Continued on next page.)
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General Principles ;
Transmission and Reception ;

arcuit Recetving Set;
and a Five-valve Amplifier;
ment and Erection of Aerials;

§ | - WIRELESS TELEGRAPHY AND TELEPHONY

And How to make the Apparatus
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RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued from previous page.)

number of turns on each coil, it° s impossible to giye
even & rough appreximatiop: Turn back to the reply
given to N. X. L. (London) in No. 16 of POPULAR
ELESS for a method to derive an approximation

of wavc-lengthrange. . .
Would I hear Paris, Writtle, and Marconi

Hourse telephony ?

You should be able to hear Marconi House on a
crystal with.careful tuning and adjustments, but
Writtic and Paris will require at lcast one valve.

x® B3 *

T. Y. (Godalming).—What is .the use of
transmitting time signals to ship:, more
especially when the time at different places on
the earth varies at any point ?

Althougly, as you point out, the time at any glven
lace varies.according to the longitude, yet there must
e some * standard *’ time in the same way as there

must be a standard for almost anything. The stan-
dard time recognised nearty 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 ealeulate their position at sca. Of
course, they earry chronometers, but, aceurate as they
are, they have to be cheeked, and the morc frequently
the better. ‘This is where wireless time-signals come
in ; ships are now able, by this means, to check theic
chronometers at sea, and at all points of the globe.
For the purposcs of ordinary routine, the ships’
clocks are altered every day in accordance with the
position of the sl,;ip.

e *

“Stakirorp ”  (Stakeford).—How many
valves will I require to listen-in to Nauen,
Germany ? I am fiffeen miles north-of New-
castle.

You should hear Naunen on spark, using & 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 f-inch spacing washers. © What capacity
should this be ?

‘00075 wid. if the moving vanes are 2% inches in
diameter. We cannot recommend any particular
apparatus ip these columns, as that would constitute
free advertisement for the firms mentjoned. Stndy
the advertising columns for the reply to your second
question.

* ES

“ Crriovs ”  (Fleetwood). — What range
would I obtain“with a crystal set on a 43-ft.
twin aerial ?

The exact range could not be computed, as has been
explained -before in these coluning, as there are so
many more or less indeterminate factors to consider,
but 20 miles is reckoned .4 good average for the
reeeption of telephony on a crystal set. In the case

g A A a7

i
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ol spark signals, 1t will be some hundreds of miles
in the case of the more powerful statigus.

What number of voits and ampk, wou'd be
required -for a valve of the hard, open grid
type ?

Four volts tor the filament, and 60 for the plate.
ES > *

“Novice” (Newecastle - on - Tyne).—\What
are the maximum and minimumn wave lengths
1 can tune to on a coil wound with 210 turns of
24 enamelled wire on a former 5} inches in
diameter, using a standard 100-ft. 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,

* %* 5

A. H. D. (Mere).—On a oné-valve set T Liear
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 probabic that that is the
cause of the interruptions if you 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 circunit in cxactly the same way as in the case of
telephone receivers. Thus a 120 loud speaker would
De wseless on a set that had no telephone transformer,
Also it mnst be added that it is advantageous to
employ a loud speaker of low resistance with a
transformer, as also it 13 in the case of telephonc
receivers on a .\'alv;c set. .

“ Worniep ”’ (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 there
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 induetance. 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 simpie reason that if it was necessary to
rely upon the degree of coupling betwcen 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 cjrcuits that unwanted - stations, atino-
:K:erics, etc., are tuned out. It can almost be said

t the looser the coupling the greater will be the

selectivity. Therefore, unless you can work to thag

1
rule you might just as well dispense with }’(’_looso
coupler and lmvc*just a sil;gle slide A.T.1. ¥

i *

W T. (Salford).—What is.the ratio of
transformation required for a Iogse coupler ?

The term is not correct in the case of such circuits,
as tke volts induced are not proportional to ths
number of turns. The value ot the secondary ceil
should be such that it will, with the addition of
suitable capacity in the form of a variable condencer,
approximate the frequency valuc or wave-length
of the open cireuit.

Can you give me formulas to work out
high-frequency transformer windings to suib
various wave-lengths ?

There are no satisfactory formulas for discovering
the wave-length values of high-frequency tune:l
transformers, as_ thelr values depend upon more cr
less lndeterminatf mctors.}‘< )

“ CoupLiNGs ” (Plymouth).—Is it correct
that trahsformer-coupled circiits 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 thé transformer
type is good for any wave-length, providing the
transformer is suitable, as different windings are
required for different ranges of \\'nv:-lengt h.

a‘: EE ;

A. B. (Leigh).—Does the use of a reaction
coil increase the wave-length range of an
ATI?

Yes, by virtue of the mutual inductance-that will
exist between the two coils to u certain extent It does
do so. However, as the coupling hetween the coits
wlll be, or at least should be, fairly loose, the increass
will not be very great. .

*

What exactly is an umbrella aerial ?

An aerial the wires of which resemble the frame of
a hali-opened umbrella. From the top of a mast
or any other elevated point, several wires are run
down radially fo 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.

3 * £

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 large
variables ? ;

The point mentioned in the first part of your
question certainly could apply to tte experimenter,

(Continued on page 462)
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.We mentioned recently the American * stunti’’ 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, 3-Valve
Broadcasting Set.

A Revelation in Wireless Sets employing 1-Valve Detector,
two valves for low-frequency amplification.
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.

Size 9: by 7 by 10 inches high.

THE MARVELLOUS 3:VALVE SET THAT WAS THE FEATURE OF THE EXHIBITION
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Wireless

Apparatus mounted

Mounted in polished Walnut Case:

Tetephone: SYDENHAM 2480-1.

The TELEPHONE MANUFACTURING Co., Ltd.
Hollingsworth Works, West Dulwich, S.E.21.

Telegrams: “BUBASTIS DULCROX.”

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 Pols Buzzer, with heavy Platinuin Contacts,

Morse Key, Terminal:, 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 wonderfu! loud speakers.

SOME OF OQUR LEADING LINES.
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)

l

) Besi Quality Filament Resistances, 23. 8d. each, postage 3d.
) Switch Arms with . Laminated Blades, 1s. each, postage 3d.

: 3-Way Coil Stand for Panel Mounting, 15s. each, postage 6d.
) Best Ebonite Knobs, with brass out inserted 2 B.A,, 5d. each,
) postage extra.

) - Insulated Sleeviug, all colours, 5¢. yard, postage extra.

)  Brass Terminals, with nut and washer, 1s. doz., postage extra.
) Complete Set of Parts, including two Ebonite Plates, 4in.
) by 4in, for moking Best Quality Variable Condensers.

: 001...... 10s, set. .0005...... 83. set. .0003.... 6s. set

)

)

)

4

)

)

)

)

4

)

)

)

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 2. 6.
cach, 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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. G. O.
CHARGING ADAPTOR

FOR
DIRECT CURRENT ONLY

S o\
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ACCUMULATOR.

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.G. 0SBORN, Ltd., 9, Rathbone Place, LONDON, W.1.
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but weuld hardly be a convenient mcthod to apply
to complete sets. The second part of vour guestion
brings to our mind a useful arrangement embodying
the principle in question. . 1f two condensers are
placcd in series the resuitant capacity will be some-
thing less than' the eapacity of the smatler. ] C
if a variable condenser was to be placed in series with
a small fixed condenser of 0003 nifds, wvith a switeh
so that the smaller fixed condenser could -he shorted
when not required, the résult would be that in the
latter case there will be a variable eapacity of some-
thing up to .001 mfds., but if the switch wag opened,
and the small fixed condenser brought into series, the
greatest capacity value possible would bie something
smaller than 0033 mfds., .00023 to be precise, and the
adjustnient of the variable condenser will then be
something up to .00028 mfds. ‘That is an extremely
useful method of obtaining very fine tuning, In the
first case the inductance is varied, and the capacity
by 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
th small ixed condenser is brought into series so that
a wide rang¢ of finc capacity tuning is available to
obt1in the sharpest possible tuning.
What i3 a_Vernier condenser ?

A variable condenser with a fine cog and screw

adjustment for micrometer capacity tuning.. The
term i3 frequently- applied in crror to variable con-
densers of small value owing to the fact.that the
function of these is similar, but the method as
Aotailed in answer to your first question, and placing
them in parallel for the same purpose is differont.

P %

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 arc capable oi
making the¢ atmosphere more conductive, and hence
your signals will be clearer and you yill ke ghle to
receive from a greater distance. Therc is an article
touching on the subject in 3{‘10. 19 of;g,his paper,

* -

*“ PuzzLEDp 7 (London).——Why is it necessary
to use an applied potential in the casc of some
crystals, such as carborundum ?

Therefore -

Popular W-'ireless Weél:l‘;/, October 21st, 1922.

This is because carborundum differs from mcst
conductors of- efectricity in a very peculiyr way.
Ii a graph is drawn plotting the voltage against the
current, in an ordinary conductor it will be approxi-
mately a straight line, This means that the current
increases an equal amount for each equal rise in
voltage. In the case of carborundum, however,-the
graph riges slowly in a straight line untll it reaches a
point calted’ the * eritical voltage,” when it turns
upwards and continues in a stecp 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 aerfal voltage will be added to that of a
battery which is always applying the critical voltage
across the crystal.
creased by the slightest aerial voltage—that caused
by incoming waves—it causes a sudden inecreasc in
current through the erystal., This sudden increase
produces 2 sound in the phones, and thus the signals
are produced. If the erystal has not this eritieal
voltage applied, the small extra voltage from the
/aerial would only produce 2, very slight increase in
current, which would not be cnough to actuate the
phones satisfactorily.

s 3 2

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 1 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 loosc connection, you
should test the phone leads across a battery. If there
is a break vou will hear a click on tending the lesgs
carefully, ineh by inch. j

P Lt

Q. R. T. (Birmingham)—What" is the

cause of atmospherics *

Atmospheries are electric: disturbances in the
atmospliere_which atfect the receiving apparatus of.a
wireless set. The harsh crackle they make in the
telephones is well-known by ail who have receivers.
The difficulty is to eliminate them, and as they have
no particular *“ tune,” they cause the aerial to osciltate
at its ‘own natural frequency, so that .it does net
matter upon what wave-length the aerial Is toned, the
atmospheries will still cause troublec, There is one

As soon as this voltagé is in- -

type of atmospheric which is capable of doing a
certain amount of damage should you be using a con-
denser in series with the nerial. It is known as
‘“ statie,” and continually charges,up the condenser
until either the charge sparks ncross the two sides
of the condenser, or else the condenser is broken down.
The best safegnard against this is to connect a highly
tnductive eoil of wire across your condenser, i.e. from
the aerfal side to the earth. This coil is usually
Kknown 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 ?

1. Permeability ¥ is the magnetic equivalent of
# conductivity.” That is, the ease with which a
substance allows the lines of force of & magnet to pasy
through it, .

2. This depends upon the “ theory of magnetism,”
which states that when a- magnetic fleld passes
through a bar of iron, or of dny magnetisable sub-
stance, the molecules—tiny particles—of -the bhar
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 be more closely packed than those of
iron, and conseqnently offer more resistance to this
** re-arrangement ” than do those of iron. But con-
versely, when they have been °*‘ arranged ” they are
more difticult to displace again or, in other words,
steel retains its magnetism far better than iron.

. * * *

“Corious” (York).—If, as is stated,
wireless waves follow the ecurvature 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 paraillel
to the earth’s surface, but radlate in practically all
directions. They do not radiate -in a series of per-
feetly 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 alt connected with aeroplanc wireless, some-
where above the aerial ; but that does not realiy come
into the question. Another factor comes into
oberation with regard to the waves which-are radiated
ubwards. This is the theory that some miles above

(Continued on next page.)

Wireless Service

MARCONIPHONES ... o0 3
METROPOLITAN VICKERS SETS
BRITISH THOMSON-HOUSTON SETS
G.E.C. OPHONE SETS B
STERLING SETS oo

Brown Loud Speakers . .
Magnavox Loud Speaker, ** Juvior ' type
Magnavox koud Speaker, “ Senior '’ type ..

‘batteries (for Magnavox)

batteries (for Magnavox) N

Fixed Condensers, 1/8 each.
Condesnser Vanes, Sd. per doz.:

Aerial, Earth and Phone Labels, each, 3d.

-

B

Condensers

(Dubilier), ¢

0.001, ©.002, and 0.003 ¥
3/~ each,

Ditto fitted -with

grid leaks, 7/6 each.

"I B N O & b PEEYAR O E OER G O O e B 6 @nesons B 0

ALL orders ar= S.O.S. to us and we TRANSMIT immediately I
£5 155, £9 10s., £25, Etc.
£34 10s., £23 10s.; Etc.

£5 10s., £9 155., £25, Etc.
£7

.2.-Valve Power Amplifier, complete.with vaﬁ/‘es, but less
3.valve Power Amplifier, complete wit'li' vnl;"é.s, but less

Ehonite Sheets, various thicknesses (cut to any size), 4/6 per lb.
Switch Arms, complete, 2/6; Insulators, porcelain,small egg shape, 3d.
Iusulators, porcelain, 2.in. reel, 2d.
Insulators, large sbell type, 8d.
Condensers Spacer Washers, large, 5d. per doz.; small, 3d. per doz.
Switch Knobs, 11 in. in dia.,, knurled edges tapped 2B A, 3d.
Contact Studs, witl, net. and washer, per doz., 8d.

Valve kegs, with nut. and washer, each set, 3d.

Aerial Wire, 100 ft. 7/22, with 2 insulators, each set,-4/6.

Great reduction in
price of
phones " from 29/6

Station-!

£7 7s., £14, Etc,

12s. 6d., Etc.
g 110/-
210/-

| ANODE WIRELESS & SCIENTIFIC
INSTRUMENTS LTD.

Factories & Laboratories:

King's Road, St. Pancras.

— OETES AN L [ N ]

oI crvag

All Communications to Registered Offices :

265, STRAND. §

£20

£22 10s.
£35

Ditto

{Postage Extra
on all orders.y

‘‘Palmer-

to 25/~

Anode Patent Variable Foil Condensars

*Anode Crystal Sets {Cc°%,Tsieebony
* Single-Valve Sets
« “UNIT SYSTEM:

Unit 1. Patent Anode Variometer Tuner g4-37-¢
! y 2. High-Frequency Amplifier (22,) 4 -
s 3 Detector ... ... ... ..

ys 9. Telephone Transformer

Capacity, 0005 mf. '9/61La;ll')al'tatdory E
Capacity ‘001 mi. 10/6J ested.

23 06!
Ploruir roat ) 6-17-6
i
2-6
5-12-6

_(359-500 ‘metres)

»s 4a. Low-Frequency Amplifier  10-15-0

(Two Valves) I

.. 2-15-01

PRICE LISTS FREE ON APPLICATION
Cash refunded if not satisfied. Wholesale trade supplied

Immediatelybehind stage
E R PALM R door Shaftesbury Theatre

Shaftesbury Avenue

* 47, GERRARD STREET, LONDON, W.1

I_.U_II_!umlﬂﬁﬂl—lﬂ_l!mIlm.ﬂhmlzﬂ

(For Low-Resistance *Phones)

Units 1.& 3 comprise a Receiving Set to which ﬂ
other units can be added.

'PHONES  AND  BATTERIES  EXTRA, °

« YALVES,

[ ] oo umm — r'S
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BUZZER SETS

{Government Sur, lus’)
COMPLETE WITH ¥EAR-PIECE,
TAPPING KEY, BUZZER, INDUC-
TION COIL,IN MAHOGANY CASE

LIMITED SUPPLY

8/6 CARRIAGE 1/3

CONDENSERS

VARIABLE, CIR: TYPE, CELL, CASE
001 0005 0003

24/- 19/6 16/-

VERNIER TYPE for PANLJ; MTG.
00005 ‘0003 ‘001

6/6 9le- 12/6 15/-
WRITE FOR LIST

GR' FF' N WIRELESS

SUPPLIES
80, NEWINGTON CAUSEWAY

I LONDON,; S.E.1. I

ELECTRADIX RADIOS.

Immediate Delivery
from our Huge Stocks.

Everything from a Recorder to an
Clip.
The best-equipped City depot.
COME AND SEE US
9, Colonial Avenue is first openingon left

in the Minories, near Aldgate- Station,
x Metropolitan Railway,

LESLIE DIXON & CO. .5 i1

9, Colonial Avenue, London, E.1, -

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 & MANDER [1917], Ltd., London, N.W.1

TO WIRELESS EXPERIMENTERS. PATENT YOUR
IN ENTIONS.

They may prove very valuable. Particulars and

consultations free. BROWNE & CO., Patent A%ents,

9. Warwick Court, Holborn, London,

Established 1840. 1elephone Chancery 7547,

HAVE YOU GOT ONE
©of our revised Price Lists, B P All radio parts at " right
prices. A few examples are quoted helow L.F. P NEL,
COMPLETE PARTS, 28/-; 3/6; DETECTOR

PANEL, 16/9; TUXNER, 43/6 (All \\Kh driiéd ebonite
tops and dxagram for addmg more valves on ‘Unlt plan).
FRASER PAT. COIL HOLDER, 2 colis, 10/-; coils
12/9; FRASER BASKET CGOIL ADAPTERS {fit atandard
holdens), 2/9 each. Carriage paid over £1.—FAMEE
FRASER CD. (address below).

RADIO TUITION COURSES, Professional or otherwige.
Also Telegraphy, etc. A'pply for Prosp. B., THE
ELECTRICAL TRAINING COLLEGE, Radio
House, Manor Gardens, Holloway, London,

N.7. ’Phone: North 1036,

FIT THESE ON YOUR PANEL.

1 / 8 Send two
Stamps for
ZEN -
DO 3 Tilustrated
POSTAGE :
EXTRA. Lists.

ELECTRICAL SUPPLY STORES,
5, Albert Tervace, King Cross, HALIFAX.
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L

the earth’s surface is a layer known as the * heaviside
layer,” which is said to -reflect all an(‘}l waves down
again. So that it is true to say that ** wireless waves
follow the curvature of the earth.”

* * *

“ Dousrsur ” (Salisbury).—Can you tell me
which legs of a plug in high frequency trans-
foriner 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. . A

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 ferminal. In a 29 valve
variable.condenser the number of moving vanes will
be 14, and the two sides 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
hoth 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 vaues.

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
Y‘a.(;lt:’s, and how to arnve at the co-efficient

2 inches—9.8 sq. ems., 21 inches—12, 4, 2 inches—
15.3, 2} inches—18.5, E) 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 *“ ¢,” 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 .1826 cms., as that is the measurement
of 16 gauge metal which i is generally used. Therefore,
subtracting .1626 from .3125, leaves ,1499, and that
in this purl?lgul.u exdmple w1]1 ‘be the co -efficient
PYpTO

d”inK = 11810000 X @ mfds., where } inch spacing
washers and 16 gauge metal is ubed As the specmc
inductive eapacity of air equals 1, “ k. can be dis-
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
simplicity.

. * * *

‘“ 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 that they do net have to overcome the
impedance offered by the high-tension battery and
telephone receivers.  For that reasen.it is frequently
called a “ by-pass *’ condenser. Its further dses are to
smooth over the irregularities of the dlscharge from
the high tension battery, and to collect stray inipulses
that would tend to oppose the iree 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

'dlfﬁcu]t to handle than fransformers ?

Resistance couplings wonld certainly be simple to
manlpu]nte, but would not be suitable for the lower
wave-lengths. For simplicity of manipulition two
stages “of L.F amplification preceded by one of

-detection would be the best arrangement, as then,

apart from ﬂ]ament control, the only adjustments
necessary will be the tuner. Moreover, such a set
would he suitable for all wave-lengths.

* * *

R. 0. (Langford).—What resistance will be
necessary to bring down the voltage of my 220
D.C. supply so that I can eharge accumulators ?

1t s not necessary to reduce the voltage ; all that
is required is a resistance or lamps iu series that will
take just the current required charge the accu-
mulators. Thus if the eharging rate of a cell is about

-2 amps, a resistance must be placed in series with the

main, and the eell of not less 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 dn the charging circuit,

(Continued on nezt page.)
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ACCESSOP [ES
PRlVATE WIRELESS

INSTALLATIONS,

TELEPHONE HEAD .SETS.

AERIAL WIRE & INSULATORS. '

PROTECTORS FOR
AERIAL & BATTERY.

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

— Tt
Descriptive pamphlet and prices on application to

THE MANUFACTURERS:

SIEMENS BROTHERS & Co., Lo,

WOOLWICH, LONDON, S.E.18.

Telegrams : Telephone :
SIEMENS, WOOLWICH, CITY 6400
AND AT
Belfast, Birmingham, Bristol, Cardiff,

Glasgow, Leeds, Manchester, Newcastle,
Sheffield, Southampton.

STEVENS’' COUNTERPOISE FARTH BOX
AND CABLE OUTFIT. Send cash, 5/6. Free post.
age, U.K. TUsed as Earta Plate for any recoiving
set Length of Cable, 30 ft. Instructions suppled,
d 100 ft. Aerial Wire, 7/22, for 3/6, if bought tozether
A H. STEVENS, 12, Shrubbery Road,
London, S, W.16. ‘Phonn, Straatham 1816.

THE WIREI.ESS WEATHER MANUAI.

BEING A GUI‘DE TO WE \TH’ER REPORTS
AND . FOREC ASTS DISTRIBUTFD BY
WIRELESS TELEGRAPHY.

Anyone possessing a small wireless recelving

set can pick up and utilise the weather re-

i E)orts broadcast at fixed hours each -day

rom the Air Ministry, the Eiffel Tower,
andwther European stations.

This manual explains the whole process.

Price 9d., post free 10d.

H.M., STATIOCNERY OFFICE,
Imperial House, Kingsway, W.C.2. 28, Abing-
don Street, S.W.1. 1, 8t. Andrew’s Crescent,
Cardiff, 37, Peter Street, Manchester, 23,

Forth Street, Edinburgh.
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VALVE AMPLIFIERS

FOR CRYSTAL SETS

The easiest, most economical and’ efficient
method of increasing the range-of any gnod
crystal Teceiver i 4o add a single-vaive H.T.
Awmplifier, built from our set of pars.

Thie combination s extremely sensitive,
and quite’ equal to many two-valve outfits.

Evefything necessary is supplied (except-
jug valve and batteries),. including panel
drilled and engraved. viriable condenser,
polished walnut cabinet, etc., ete. Nothing
to make; only assembling and wiring to be
done. Sent post {ree, with full instructiens

. and diagrams.

Price 45/-

Send for full particulars and list P.
Post free.

OMNIPHONE WIRELESS CO.,

24, WARWICK STREET,
REGENT ST., LONDON, W.1.
20 yards from Regent Street, between
Maison Lewis and Robinson & Cieaver's,
*Phone Regent 3335.

That bock you want

On Wireless, or any Technical subject.
TFoyles have it, or will quickly obtain it,
1,000,000 vols. (Second-hand and New)
on every concejvable subjeet in stock.
Write for Catalogue 120 (free) mentioning
requirements.

FOYLES, 121, Charing Cross Rd., London.
RUBBISH

Is casy obtainable. Buy right and so insure custom
LARGE STOCKS OF |

Ebonite, Sheets, Rods and Tuding kept.  Moulded

Improved -Dials and-Knobs, etc. - Panels eut to size.

DOV'T HESITATE.—Write for Price List Now.
RADOITE—41, BERNERS STREET, LONDON, W.1

120
Month}k

is all you pay for a superbly
madd 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 Days’ Frae Trial.
Your money refunded if not
satisfed. " Exquisitely de-
signed Portable Horuless
and Table-Grands at_40%
below Shop prices. Write
for illustrated art catalogue.

Popular Wircless H'eel:ly, Octivher 21st, 1082

RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued from previaus.page.).

How are tliey connected 2~

Positive of cell.to.positive of main, and negative of |
cell to ditto main as marked. . Another point to
remember is to ¢arefully check the polarity of the
majns from time to time by means of a polarised
galvonometer ot voltmeter, as it does happen at times
that the poles become reversed.

What are the causes, and how am | to steer
clear of ““ buckling ” ‘and sulphating ? ~ What
are the signs and reinedy of hoth troubles ?

Buekiing will 6ccur through too rapid action of the
cell, i.e., o too great charging rate or too lLieavy dis-
charze. The plates short and the celi is rendered
more or less nseless, Sulphating will occur it the
cell is allowed to run down or remain in a more or.less
undischarged condition for any length of time. Sign3
—whitisly deposits on the plates. Remedy—a
prolonged charging at a very reduced rate.

* % *

E. V. D. (Girvan).—Wireless waves do nat,
or at least I Lelieve they do not, carry heat,
therefore is it not possible to have light without
heat *

Quite possible, but it is a problem that has 30 far
only been successfully solved by the firefly,

* A B

“8parrcaP ' (Liverpool).—I am in a difficult
position regarding aerial and earths. I can
obtain a very short earth, only 3 feet to au
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 T 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-
Ilmr:iging projection on the roof. What shall

0 !

It is indeed a rather difficult position, and there Is
little to choose between the two. The saerifice of
height would be serious, but the more direct lead
in, and the direct earth, even though it necessifates a
rather long lead, i3 very desirable, and if there is

« absolutely no other alternative, that will be the hetter
scheme of the two. You should remember that it is
not essential to adopt the more common inverted
“ L' type aerlal, and that as a matter of fact the

€T " type.is very useiul for all-round reception, and

i3 not so directional as the “ L " type. Inthe* T"

type the down leads are taken from the exact centre

Instead of from .one end.

* * *

T. L. (Hayeg).—Is it possible to use anything
else hesides telephones tuo receive wireless

signals apart from {oud speakers and automatic
stuff #

Ef that last phrase includes all types of relays, there
13 nothing that we can cali to mind except a sheet of
paper and a friend. This is, however, a scientific
* freak ™ arrangement that requires almost as much
amplification as would be necessary to actuate a relay.
Briefty, however. we refer to the fact that if two
electrodes or metal handles arc fixed to the output
teriinals of an amplifier, and two people, each holding
one, place $heir heads together with a sheet of stiffish
paper betweeny it is possible-for both to hear signals
by that means alonc..  This i3 due to a static action
that will take place between the® persons with the
paper acting as hgth a d{aicctric and a diaphragm.

*

‘“Raprosoy ' (Hull)

which govert tile” Working
our systemr. -

Our Courze of individta) tujtion

whatever,

five monthly paymnents of “5fs.

Write for full particulars ta—

AMATEURS!
« Don’t Work in the Dark.

You can acqhire a thorough knowledge of the Scientific Principles
of your apparatus quiekly and easily by

PLEASANT.  LESSONS BY! P,O'ST l_iT YOUR LEISURE.
1 is1certain to ‘appealitor you, what:

ever preyiois - kitowledge. “you, may ‘have, orlife You:-have- none.
Amang® our Studénts’ we - niimbérGhighiy- tralned scientizts  with
University - Degrees,--as_ well zs ( those- with no' scientific knowiedge
Special fee for the QOursef':oI- caslr, or 6 - upon enrolment and

- THIS 1S JUST THE THING YOU NEED—EEGIN TO-DAY.

THE NATIONAL INSTITUTE OF APRLIED SCIENCE;
3,5 & 7, OLD QUEEN vSTREET.‘LOA\'JDON. S.W. s

has a five-valve set,
and complains that sig-
nals are not at all good.
He wishes to know
whether he should add
another stage of ampli-
fication.

. There must be soniething
radically™ wrong- with the
get. “"We have had many
similar letters lately from
“amateurs, who are not ob-
" “tain)ing the results with 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 “hatufe), 8o
toat - there’ is" little “to bhe
added' eXéept’ thaé another
stage .. of 4 nmplfbcytion

‘. ~shoutd-hard!y be nctessary.

THE MARK OF A

RELIABILITY

1 to 12 volts,

1 to 35 amps.

VOLT & AMMETER

Combined Dead Beat Pocket Type. New and not
German. Splendid Instrument in Nickel Plated
Case. Ideal \pr Testing Cells and Filament Current,

POST 5 ’ NUMBER
PAID LIMITED
OTHER EXCEPTIONAL VALUES.

Aerial Wire. Bright Hard Drawn, 7/22 Copper,
3/6 per 100 ft.
Insulators. Shell

9d. each,

Telephone iype.}
9/. each.

Verunier Condenser. 5 Plate for Panel monnt-
ing 4/ each.

2x 2} ins., type,

Transformers. (Army

Wireless Jacks, with Plags, 1/- the pa'r,
H;g;h Nlota Buzzer. (Ariny type) Worth treble,
eaen,
Dewar Switches,
ivype, 2/ cacl.
Write for *Complete Supplementary Price List
of Exceptional Values,” sent Post Free.
All goods sent CARRIAGE PAID, btut with
orders under 5s. 6d. add 6d. for postage.

J. H. TAYLOR & CO,
ELECTRICAL AND RADIO ENGINEERS,

Wacaulay St., HUDDERSFIELD.
Telephone. 341 Telegrams: ** Thorodgh,” Huddersfield

D.P. Change over, panel

We have large stocks of all Wireless
Components, AND THE PRICES ARE RIGHT.

VALVE PANELS on the unit system,
. each{umt_;elf—_contained. :
Send for catalogue, printed on art paper
L and profusely illustrated.
Price 3d., refurnable on first order of 5s.

P. H. BOYS and CO,, -

ELECTRICAL AND WIRELESS ENGINEERS,
187, Goswell Road, London, E.C.1.-
'Phone : Clerkenwell 4454,

BUILD YOUR OWN SETS -

Teak Boxes (brass bound), 12}in. %
10 in. X 4} in.; adaptable for Valve
Sets or Battery Boxes.
CROSSED Postal Crder for 7/6 to

MAJOR ELLIOT BELL, British Columbia House,
13, Regent Street, S.W.1,

WIRELESS AMATEURS AND RETAILERS
PARTS SUPPLIED FROM STOCK
List free. Condenser Piates, 1,6 doz. pairs (post 3d.).
FRASER, SENTINEL HO., SOUTHAMPTON ROW, LONDON

'PHONES. TGO CHEAP TO BE GOOD ?
TEST THEM YOURSELF,
Single ’'phone, 4,000 ohms,
6-ft. lead .. ) .. 10/6
Double 'phones, 4,000 ohms,
leather headbands, green i
tinsel cords.. K .. 186 -
POST FREE ON APPROVAL AGAINST CASH.
°  Malvern Garage, Thornton Heath, Surrey.

PORTLAND’S PARTS BY POST. Al parts for
Condenser and 2-Valve Panel set instock. Ebonite
by return: Amateurs will find parts perfect for
‘assembling, Generous terms for trade. List free.

39, SINCLAIR ROAD,
pORTLAND, OLYMPIA, LONDON,W.14

|WIRELESS MASTS,

45{t., 39s. 6d. 29 ft., 29s.6d.
Complete wilh necessary Iron Fittings, £t1y
Lugs, etc., for IMMEDIATE ERECTION.

Will'save you endless trouble. Don’t buy odd,-

unfinished or inferlor thin steel poles.
Bamboo Spreaders. Guy Wires. S8trainers,
Actuall Lists, particulars, past free 3d:
Manufacturers:i- [Trade Enquiries Invited.

THE AMATEUR WIRELESS SERVICE,

Dept. 4 P W, 33 Elms Road, Aldershot. i
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Ist Amateur :

2nd Amateur : Yes, ** Simplified Wireless.”

| Ist Amateur :
2nd Amateur :
f call signs that costs 2/6.

Hello, a new Radio Press baok ?

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.
lot of useful simple technical information into the bargain.

Let's see, the book costs half-a-crown, doesn’t it ?
No, it's only a shilling. 1t’s their new Wireless Directory of amateur and commercial

! RADIO PRESS LIMITED, DEVEREUX COURT, STRAND, LONDON, W.C. 2, I

g

_—

Wk

I

Saw the advertisement in ‘‘ Popular Wireless " last

Gives a

No Waiting.
Delivery from Stock.

Perry Head Phones

4,000
Ohms 2 l / ~ ppaeilt.‘

Specially designed for Wireless Tele-
phony. Receivers arranged in series,
Aluminium Cases, and fitted with
extremely light and cfficient Headl

Bands and Twin Connecting Cords.

THE JEARY
ELECTRICAL CO., LTD,,

8, LAMBETH HILL, & 97, Queen
Victoria St., London, E.C.4

BROADCASTING

IS NOW ASSURED
GET YOUR INSTALLATION BEFORE THE RUSH.

HOW TO BUILD THE FINEST RECEIVING STATION EXPANDING BY [NSTALMENTS.

TO RECEIVE SIGNALS YOU MUST HAVE Aerial Wire, 150 ft.
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 24/~ ; 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/-.

Tllustrated Catalogue, including list of stations, useful books, etc.,

we can supply, 6d. post free.
EON

WIRELESS SUPPLY COMPANY,
115, FLEET STREET, E.C.4.
TRIIET R e

COTEEEL T L TR TR LTS R E LT T TS TR =
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—

CQ Std

e mmm e ————
:32/— per pair: -n e s m—
i1 (4,000 ohms) 1

i

:All resistances E for ER[CSSON PHONES

| in stock.

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 ex'pe!ience of telephong 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 :
60, Lincoln’s Inn Fields, E.C.2.

Telephones
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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 « 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.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. 328,

October 21st, 1922.

FOR

MAXIMUM

~Power—Simplicity -

'‘and Purity of Tone

THE

e

RECISTERED

is incomparable.

|
)
|
|
|
!
| The following Complete Outhits are
|
|
|
I
1
|

acknqwledged to be the finest range of
practical Receivers on the market.
Outfit No. 2.—Crystophone Receiver,
Type 21 T.T., Crystor Aerial Outfit, a
patr of Sterling Headphones, 4,000 chms,
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,

(Pystor
COWL
INSULATORS

Obviously Guarantee 1007
efficiency from Aerial to
Instrument in all weathers

' Straight |
curved |

and under all conditions.

LATTICE WOUND CONE COIL
(Patent pending.)

This Cone Coil Tuner combines in
itself the functions of a variometer
and vanable condenser while yet
possessing the body and strength
of a direct-coupled inductance.
Fitted to all types of Crystophone
Receivers.

There is a Crystophone Agent in every town, and 1t 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 am. 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, L

td., 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 Naws Co., Ltd. Saturday, October 21, 1922. V/Y -

I
|
]
|
|
i

All Applications for Advertisement Space in POPULAR WIRELESS to be made to JOHN H LILE, Ltd. (Sole Agents), 4, Ludgate Circus, London, E.C.4. Phone: 10806 Central.
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No. 22. THE SUPER-REGENERATIVE SET : HOW TO MAKE I

r
Z

Major Armstrong
and His Super-

Regenerative Set.
(See Article Inside.)

{
|

FEATURES IN THIS ISSUE:
Einstein, Mars, and Wireless.
A Simple Polarity Indicator.

Two Useful Ideas for Amateurs.

The Construction of the Valve.
A Novel Crystal Detector.

How to Make a Long-Wave Receiver.
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THE “LOKAP"” COIL HOLDERS

(Patent Applied for).

The Coil Holders are arranged to gr‘{f) the centre of a ** LOKAP  Coil, and
the “ gripping >’ device enables a coil to be quickly removed, and any other
cofl substituted. The contact pins are our standard, and both are different
diameters, to enable a coil to be pluggzed in correctly. * LOKAP * Cofl
Holders are priced at 3s. 6d. each, postage 3d. extra. Patents have been
applied for, covering the features.

Price
Migchell ’Phones 4,000-ohms total 2 5 ’ "
resistance give universal satisfaction o |

08 -

October 28th, 1922

NEW PATENT:=2LOKAP IMPROVEMENTS

MAXIMUM COUPLING-—SIMPLE—WELL MADE—1009, EFFICIENT.
ARE NOT SUITABLE FOR STANDARD HONEYCOCMB. COILS.

The eccentric grip, which is 12 inches in diameter, de-
KAP * Coils, allows the coil to traverse
on its axis, thus ecovering a variation of coupling on
the holder, plus the variation when attached to the
‘“ LOKAP ” Stand, giving a 100 per cent. efficiency.

Owners of *“ LOKAP " Winding Machines will
appreciate our system of coil mounting ; with
the Holders, Stands, and a pound of wire,
you can malke your coils as required.
out what you save !

Work

THE No.1“LUKAP” COIL STAND,

NO LOOSE WIRES—PATENT CONNECTION.

The Twin Coil Holder 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.
i3 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 rear Coil Holder

The

features mentioned are covered by patents applied for.

No. 1 Twin Coil “ LOKAP * Stands, each 14s. post paid
(something better than the best).

‘PATTERNS FOR STANDARD
HONEYCOMB COILS WILL
BE READY VERY SHORTLY

‘Pbones:
New Cross
1541
1540

Telegrams
London
New Cross

1541

Retail Depot :
188, RYE LANE,
PECKHAM, 8.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 TRUVIPETS - 6s. each
ALUMINIUM TRUMPETS - - - - - - 8s,6d.each

SOME OF OCUR LEADING LINES.
Best Quality Filament Resistunces, 2s. 9d. each, postage 3d. g
?

Switch Arms with Laminated Blades, 1s. 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, 1s. doz., postage extra.
Complete Set of Parts, including two Ebomte Plates, 4in.
by 4in., for making Best Quality Variable Condensers.
9/- set. .0005...... 7/- set. .0003...... 5/- set.
WITHOUT EBONITE.
.001...... 7/6 set. 5/6 set. .0003...... 3/6 set.
These are oniy a few of our bargains. Do not fail to send
for our price list, giving the lowest prices for the best quality
goods. e —
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
ARSI PSS SIS PSSP PSP S SD

:32/- per pair! —mesme=—
1,4,000 ohms)

' All resistances |

CQ Std

bi

for ERICSSON PHONES

HEN you instal your wireless set
—crystal  or  valve—youll get
maximum results if you fit ERICSSON
PHO.NES—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.

Wrile for Particulars
The BRITISH L.M. ERICSSON
MANUFACTURING Co., Ltd.
Head Office :
60, Lincoln’s Inn Fields, E.C.z.

Telephones
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NEXT WEEK

i
'HOW TO MAKE A f
LOOSE COUPLER.

In view of the many
| questions received on |
the construction of |
. loose couplers, .an i
article on the subject
has been _speeciaily
l written for POPULAR
WIRELESS.

L

A Fateful Day. ’

THE big broadcasting meeting held at the
Institute of Electrical Engineers on
October 18th was quite breezy.

Several “ posers ” 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.”

M. Isaa.cs was hard pressed about the
exact date-when broadcasting would begin.
Tn the end Jhe declared that Marconi House
would pmbably begin on Monday
(October 23rd) 4

There was another little -breeze about

“ something from the Danube ” over which
I propose to skip, because ** somebody ” at

the mecting delivered good. advice ‘abbdut”

people minding their own business.
# & &
That. £50.

ANY manufacturers present were vastly
indignant at the news that, besides
paying fora £1 share, they would have

to shell out £50 as & deposit.

It appears that the Broadcasting-Co. are
going to hold each member’s £50 just as
long as thc member temains a member.
Meanwhile, - people arc asking why * the
Broadcasting Co. should enjoy- the interest
on the aforementioned £50.

%

Crystal Sets.

AND will the erystal set buyer find he has
to pay an extra 7s. 6d. ? - For details,
sce the Editor’s letter.

Ry the way, the company only guarantced

a servict for two vears, bccause, at the end

of that time the * protection " clause would

be dead,

havoc.
However, I hear that the P.M.C. is open

to consider this protection question’ at the

end of two years. N

Tt s %

Probable New Station..

ANADA has been asked by thc Post
Office Department to build a giant
new wireless station to communicate

with the English station_and form a link in
the proposed Empire. mrg]cs‘; chain,

Proposals have been madé-to-thé Hon - E:
M. Lapointe, Canadian Minister, of Marmc,
for the construction of a statlon at'd'cost of
ahout £250,000.

Tt is estimated that it will requlrc £uO 000
annually for apkeep. ~If it is constructed
there will be all:British wireless communica.-
tion between England, Egypt, India, Aus-
tralia, and New Zealand and Canada.

Mr. Lapointe has cabled for Canada’s
Governmental wireless evperts to come to
England to discuss the cost of the scheme,

and forcign goods might play.

TOPICAL NEWS AND NOTES. [t

2 M T Drama.
RITTLE - broadcasted. a rcal drama

on October 17th, and the result-

was surprisingly good.
"This was ‘a selection of thrce simple
scenes, in Engllsh from the play *“ Cyrano
de Bergerac,” recited during the Marconi

concert by Miss  Agpes Travers, of the

Royal - Academy of Dramatic Art, with
some amateur assistance.

As -appeal in broadeasting has to be
made solely through the sensc 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 departuré in the Writtle
programme, and I hope a few more innova-
tions will be made in future.

165

' COMMENCING
| SHORTLY. |

'HOW TO MAKE A
D. F. STATION;

| A new series of articles
by an ex-Air Force Wire-
less Instructor, giving
- full details for. the con-
struetion of a Direction
| Finding Station suitabla
for amateur experi-

The Army and Private Sefs.

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 sending or’ rceeiving 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
capncltlcs for transmitting or rcceiving
licenees to the Secretary, General Post
Office, London, E.C., who will treat their
applications on the same lines as those re-
ceived from members of the public gonel
ally. The War Office accepts no responsi-
bility for wireless sets other than those held
on the authorised establishment of- units;

Mr, William Gill’s fine expenmental set at 7, Church View, Beckmondkae. Ycrkshu‘e
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NOTES AND NEWS.

_ (Continued from previous page.y

Mr., Rex Fowell (no address given) and his home-
made sef. Will he please communicate with

the Editor,

Good Advice.

& TO 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 hanlker 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
asgert that the granting of experimental
wireless licences will always be eonditional
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 agpirant. to an experimental
licence can do no better than join a wircless
club, of which there are many.

** Most clubs require no gualification 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 instruetion, and
talk “ wireless ” to your heart’s content.

The address of the clubr nearest to your

home may be obtained from the editor of

any of the publications concerned with

amateur wireless affairs.”

(M. E. Brakg, AM.LEE., in the Daily
Mail.)

L - = - - i,
°Mr, Farman, of 10, Abbeygate Street, Bury St.
. Edmunds, busy waking a eoil.

Canada and Radio.

CANADIAN wireless experts will shortly
3 visit England in order to discuss with
the General Post Office authorities a
proposal to build a great wireless station in
the Dominion.
* ) R

The Mullard « ORA."?

HBAT'S in 2 name ? Quite a lot—
as a representative of Mullard’s
pointed out to me the ather 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. 5

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 broadeasting
meeting :

*“ The Radio Association deplores the fact
that thousands of licence-holders

eritirely 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

were -

Popular Wireless Weekly, Octeber 28th, 1922,

afforded no opportunity of seeing the articles

of association of the company, although they.

gave practically unlimited powers to a small
oup. :

‘ A deposit of £50 is to he demanded from
small manufacturers who subscribe for a £}
share. What is the purpose of this deposit.
and to whom-does it go ?

“ The royalties are altogether too exces
give, and bid fair to cripplé an important
British industry.

“TFhe Radio Association looks to the
Postmaster-General to give an early ex-
planation of these measures.’

* % %
The Mullard Case.
R. JUSTICE P. 0. LAWREXCE bLas
dismissed the action . which . was
brought. by the Marconi Wireless

Telegraph Company, Limited, against the

Mullard Radio Valve Company, Limited, for
an injunction fer alleged infringement,oof
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 patentg failed.
He came to the conclusion, howeyer, that
the valves made by the defendanf eom;
pany did not infringe the plajntiff com-
pany’s patents.
; 5 # *

Valve Merchants,

A BERLIN engineer, two physicists,. and.
a mechanic have heen arrested on
the charge of having obtained

patented” wireless transmission valves be

longing to the Telefunken Company, .and
sold them abroad.

The company is
stated to have found-
its  valves in use
Jin 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 Tipes.

ARIEL.

What you can hear}, .
every evening of the week on your set.

Sends telephony at 7 a.m, 9 am., 12 noon,
3pm,5 pm., 7Tpm, und 9pm. Wave-
length 440 metres, Calls ** Liverpoel.” When
answering Liverpool calls *“ Bar Light.”

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. }

) TELEPHONY TRANSMISSIONS.
Station. Call sign. Wave-length Remarks,
in metres.
Croydon oo .« GED ,, 900 «» Throughout day. to aeroplanes.
Marconi House, London 2LO .. 360 o« Not regular.
Writtle .. o e 2MT . 400 =+ Tuesdays, 8 p.m.
Paris .. s .« FL o 2,600 e« 5.16 p.m.
Konigswusterhausen o LP oo 2,500 and ., Daily, 7and 10.30 a.m. i
4,100
The Hague .. o« PCGG .. 1,08 o Sundays,3to 5 pm.
Messre. Burnham® §
(Blackheath) w 2FQ .. 440 «e About 9 o'clock any evening.
Newecastle* . - OBA = 440 - 6and 7.30 p.m.
Nore.-——The Bar Lightship, Liverpool,. Many amateurs may be heard of an evening
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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
reientific circles, and o far-reaching is it in
its effect upon the development of radio,
thit detailed information concerning it is
“3¥ 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 Annstrong’s ordinary regenera-
tive circuit will remember how, by turning
the knob of the dial marked “‘ regeneration,”
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
oseillate. If the dial were turned beyond
this point the voice signals would become
distorted.

A Wonderful Discovery. ‘

Many investigators have wondered if it
would be possible to prevent the circuit from
sclf-oscillation by some means, even if the
dial should be turned past this point, thus
cbtdining an unlimited amount of ampli-
tication withouf 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 tool place in the tube circuits and learn-
ing just what sudden changes in the positive
and negative resistances of the circuits
would accomplish. Finally he conceived the
idea of his new invention.

It is a well-known faet that a tuned circuit
will oscillate if the resistance of the circuit
is not too great to dampen out the oscilla-
tipns. Now suppose that we should intro-
duce a certain critical amount of 1esistance
in the vacuum tube input circuit of an
ordinary regenerative veceiving set-while it
is in a state of oscillation. Under these
new coaditions 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 wonld be
“ damped ’’ at intervals that occurred at a

LAURENCE M. COCKADAY, R.E.

high rate of speed. During these intervals
the circuit would be 6f 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 antplification which would
follow eacli other so rapidly that they would
seem to run into each other ; so far as work-
ing the telephones and affecting our sense of
h}(laa.i-ing 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 vacium
tube which is attached to the regenerative
circuit so that the oscillations generated by
the second tyube 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 ecircuit 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 cirenit.

Still a third method may be used for super-
regeneration. Thiz ‘is accomplished by

varying both the damping of the first circuit,
ant the amount of regeneration, at the same
timne,-with respect to each other, keeping the
proper phase relatiops.. Fig. 6 shows such
a_circuif, where the same tube is used for
both regeneration and for generating the
oscillations by which the characteristics of
both circuits are vavied, the second tube
being used merely as a detector. .
"Since Armstrong made his announcement -

many experimenters have tried to get a
receiving set that embodies one of these
different methods to work. Some have had
great syccess with it, while others have had
{ittle 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 {ollowjng
materials will be required :
1 duo-lateral or honeycomb coil, L-1,250
(A).
1 duodateral or honeycomb coil, L-1,500

).
2 variable condensers, ‘001 mfds. eapacity,

(C).

2 fixed mica condensers, -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 (G).

1 amplifying transformer (H):

3 tube sockets (1).

3 filament rheostats (J).

10 terminals (K).

1 insulating panel, 8 inches by 20 inches by
1 inch (L).

{Continued on nexl page.)

\O

Fig. \.—he various_ilems that are required in the assembling of ihis Armsirong-circuit sel are

sllustrated in this diagram.

Nofe that the coil F and the variometer-@Q are placed in inductive

velation to eack 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 6} inches, with a_door at
right top, 4 inches by 8 inches, for insert-

- ing tubes (O).

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 variometer.

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.

%&ft.er 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-ateral .choke coil cannot. be

Popular Wireless Weekly, October 28th, 1922

FIG#

>

Fig. 4.—T his diagram illustrates the method
of oblaining super- regencration by varying
the damping of the first tube circuit with re-
apect to regeneration. The set described in
this article uses an adaplation of this method.

150 volts on the third tube. The “ ("
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 xesult§
although the * C” battery was betté

The condenser connected agross the
primary of the amplifying tramfo;.mer 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
* knocking-” the amplifier tube. No other

L

Nl

= FIG.S.

Fig. 2—1'/:13 dingram shows how the shelf for supporting the tubes and the amplifying trans-
Jormer ts mounted on the jacks P. The jacks are faslened to the panel L, as-shown in Fig. 1

1 1-megohm grid leak (R).
3 “hard ” valves. R Type (S).'
Miscellanegus 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 sct described in this

article. Letters correspond exactly in the
diagram, the text, and tllustrations.

the filament rheostat controls, with the
two telephone jacks mounted directly
teneath. 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,

"The two terminals at the left of the panel
arc 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
“CHTH 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. 5.— This circuit diagram shows how

super-regeneration may be oblained in still

another way—by varying the amount of re-

gcneratton with respect lo the damping of the
input circuil 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 completlon.

1

TOJBTBOOOY

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.

(Continucd on next page)
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THE RADIO ASSOCIATION AND HOW IT WILL HELP YOU.

By €. ESTRANGE MALONE, F.R.A8.S., M.P.

l._ :
I"I' is only in the last few months that

radio telephony has made its début

. before the general public as a coming
“factor in our national life. '

It is rapidly becomingclearthatthe henefits
of radio telephony will not be confined to
persons with certain scientific attainments.

Radio telephony appeals to a wide publie,
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.

ogver controls the radio world will
control an enormous force for good or evil.

When a new development starts there arc
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 PorurLar
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 i3 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.
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 adjustnients of the three tubes.

In a few hours of practice the amateur
can master the method of tuning this new

get by learning what each particular sound

heard in the receivers means in regard to
adjustment.

“THE ELIMINATOR.”

Full dztails of a new and most ingenious
invention will shortly be published in
POPULAR WIRELESS. The inventor of
the Eliminator is an Bx-Naval- officer, who
spent two years and over £2,000 on his
invention. Its claims and method of work-
ing will interest all experimenters.

i

When a -

Hundreds of people are beginning to ask
themselves the question, “ What is all this
ahout broadeasting ? ” ) ,

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 secure
the best conditions for the licencees.

There is a danger, too, that broadcasting
may become the monopoly of a few privi-
leged firme. The secrecy with which the
negotiations have heen 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 priees unneces-
sarily high, or patentees who make unscrupu-
lous use of their patents to check 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 Radic
Association, the Wireless Manufacturers and
Traders Association and other kindred
bodies will be represented on the directorate
of the British Broadeasting Company, and
80 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 broadeagting at a reasonable
cost ” might sum up these activities.

All are eligible for membership. Appli-
gations 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—
PorvrLar WIRELESS. ) )
. The address of the secretary iz, 8. Land-
g‘l,a"’ M.A, 9, Southampton Buildings,

G2,

o]

Tke sealing-in machine, in which the * pinch *2 is sealed in a valve, (Bee special arlicle on page 475.)




470

HOW TO MAKE A LONG-WAVE
RECEIVER.

By Y. W. P. EVANS.

PART 3.

HE 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 piecc 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
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not to disturb the position of the foil, each
of which should be directly over the next
below, the same rule applving to the tabs,
or tails. (There should be 2 tabs one way,
and 3 the other.). Drill four holes at the
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, 2} by § by }in. ; five pieces of tinfoil,
2} by ?_r in.; 6 pieces of mica sheet or
paraffin-waxed paper, as near 00l in. in
thicknesslas possible, and 1§ by { in. insize ;
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 1} in.,
another piece of paper, then one more foil

in the opposite dircction (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
thege 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 Yy 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
ke 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 threc 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 threc 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.

FiIG. <.

TINFOIL

£1G.5.

A 2-Valve Set made by Mr. H. Wilson, 18, Rithmoeni
oad, Aylestone Park, Leicester

Condenser and container shown at the Exhibition
by Messrs, Peto Scett
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THE ANTICIPATOR.

R. 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.”

“J remember,” said Dr. Harker, * the
British Association meeting in Liverpool in
1896. At the end of the meeting on the last
morning Sir William Precce, who was then
chiéf electrieian 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-
viouely to his laboratory at the Post Office,
and had succeeded in showing ‘iiat: teh
was an extremely novel thing, that wiréless
signals could be transmitted ow?el‘(ta. dis-
tance of about a mile.

“That young man was Ma-rcom. 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 keld, and was having
a word with Sir Oliver Lodge.

Tuner shown at Exhibition by Messrs. Gambrell & 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
Hertman waves ?’ ‘Yes,” said Sir Oliver,

¢ and under the circumstances I'm sorry that
I didn’t show this experiment myself. I
have bheen so busy as general secretary of
the aseociation that I haven't had time to
do what I had planned to do during this
meeting.

* ‘T 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 ?° ¢ Oh,
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, surcly you can
go two miles 1 ”
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EINSTEIN, MARS, AND WIRELESS.

By JOHN HILL, .

< NOTE.—~THIS8 ARTICLE IS INTENDED FOR THE MORE ADVANCED EXPERIMENTER AND STUDENT,

THE experiments in physics recorded in

Einstein’s work * Relativity ” aro

Qquite 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
dise, 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, @ mathematical equation is used.
While the rod laid radially is proved (ma-
tgheﬁm‘ti,qa.lly) to remain stable in length,
theifangential rod is proved (mathematic-
ally)-ta suffer a shortening or contraction.
The nonscontraction of the radial rod is
accounted for by the effect of centrifugal
force. The conclusion is that moving
bodies are shortemed in the direction of
their motion. As a consequence, ‘ the
propositions of Euclidean geometry cannot
hold exactly ”’ in physics, and * the idea of
& 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 interpretitions = of
scientific events are solely from & 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
precice 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

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 physies ;
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.

Confrary 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 co-
existence of positions that offer resistance,
and that we can conceive the motional

View of a radio cahinet set, 8 valves and loud

speoker. ‘Sent in by H, M. 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
£0 conoeive 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 tself, 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 sece 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 matlie-
matical straight line, whatever ils velocily.
It would be an event contrary to naturc.
Yet that is what is implied in Einstein’s
statement of the shortening of the tangentia!
rod.

A Message Carrier.

What has all this to'do with Mars and
wireless ? This. In the typescript of my
first work on “ Correlativity,” written some
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 werc placed at
that point. Also, that the point is nearcr
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.

| Theré is our actual boundary, and for an

electro-magnetic - current to he able to
penetrate past that point it would have
to cease following 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 clectro-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 materials.

Thd rotary switch ar 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
ninc cases out of ten that these articles
have been purchased simply becausc it was
thought that they were too difficult to make.
But really they are simplicity and cheapness
itself.

Procure an ordinary 1}-in.-diameter
ehonite knob, and, starting from. the
under side, drill a $-in. hole, either with an
ordinary carpenter’s centre-hit or a twist
drill. The appearance is improved-if the
drilling is stopped just before coming throngh
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 # in. diameter,
just leaving Toom for two'holes at opposite

brass 1} :
‘the diagram (Fig. 1)., The two smallest

By H. W. KENDALL.

ends of a diameter to be drilled and tapped

" for 6 B.A. screws.

Next, cut off a pieceof§ in. by  in. strip

in. long, and drill it as shown in

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 beibént 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 § in. thick. " This threaded

_rod can be obtained from most metal mer-

chants for a few pence per foot.

A spring - washer s 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

|z
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EINSTEIN, MARS, AND
WIRELESS.

(Continued from 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 woald
be tenuous in the extreme and -probably
highly electro-magnetic. But, of itself, it
would not prevent the cxit from our world
of a message-carrying current.

The point of inappreciability is the erux
of the whole matter, ¥rom that point there
begins that part of the sun-earth process
whereby are set ujp 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 metion
along a mathematical straight line. My
argument, of course, applies to Mars also.
The natural processes on that planet differ
from ours in de, only.

Thus I agree with Mr. Risdon’s opinion of
interplanetary communication, expressed
in No. 14 of PoruLAR WIRELESS.

Finally, we must not take “ following
the curve of the earth” litewally. Our
familiar earth phenomena._ arc shaped
within the sphere, where we arc 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,
loseés- meaning in physics, we may well ask
how far the science of mathematics is valid
in solying problems 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, ete. The
following is & simple method of constructing
robust condensers from stock materials.

(AL

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 less
trouble than small ebonite tubing. The
tags should have the circular part  in. in
diameter with } in. liole ; the mica washers
can be }-in. in diameter with y%-in. hole.

For each  piece of mica dielectric, the
capacity ean 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 somec
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 linc and pass a
short 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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>y Build your own set
with

Mullard Accessories

The wireless components with -a world - wide
reputation of many years' standing. 1

They will ensure your getting a set which
Jooks well, works 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 forr Maullard ‘“ 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 Radio Valve Go.Ifd.

45, Nightingale Lane, Balham, S.W.12,

T T T TR T S T LT L TR ]

Contractors to H.MAdmiro]ty;
Signal School, Portsmouth,

War Office.Rqyal Air Force & PostOffice.

Telephone: Codes: | Telegrams:
Battersea 1068 ABC(5Ed) Radiovalve Hammer Lond?
Bentley's

BN
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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 thata

child can useit. Winds Duo-Lateral Coils in

a couple of minutes on any former, from 4"

to 1 wide. The Coils produced have been

proved tohave thelowest distributed capacity.

e £2:0:0 .

The

Obtainable from all Wireless Stores or direct from : 4

WALLACE HEATON LTD, F | ST
RADIO EXPERTS, , ) !

84, High Street, Sheffield,

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. '

Exide

BATTERIES

The adjustments are simple
and easily made, and the silicon
crystal detector well maintains
its sensitive state.

No batteries are required.
The set 1s sent out complete and includes 100 ft.
coil of 7/22 stranded copper aerlal wire, 2 shell

insulators and one” parr 4,000 ohms double
headphones.

Every set is tested and gaaranteed to receivirig
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 dquble headphones 30/-
(Postage 1/-)

FELLOWS MAGNETO Co., Ltd.
LONDON, N.W. 1o.

o = . s T, .‘
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

J . ‘Telephone : Telegrams:
WOl'l(, cou]d be given. WILLESDEN 1560-1. *“QUIXMAG,’” 'PHONE, LONDOR

o @ wme ELECTRICAL STORAGE . ,
S COMPANY LIMITED. are
CLIFTON JUNCTION, 219/229, SHAFTESBURY AVE., .
Nr. MANCHESTER, LONDON, W.C.2. OO(( Ma}f
PRICES AND PARTICULARS ON APPLICATION: / 9
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THE CONSTRUCTION

By P. J. RISDON, FRS.A
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OF THE VALVE.

NOTE ; This arilele is the outeome-of a visit to the M. O. Valve Works which Mr. Rnsdon undertook on hehalf of ¢ P"pu.ar Wireless »
in order that readers might know exactly how the new Aladdin’s lamp is made.—EDITOR. 8

HERE the construetion 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 anodé 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-
Iytically purified ; or in Australia, whence is
derived the heavy, white ore known as
scheelite, rich in tungsten, from which ghe
delicate filament is evolved.

But withont going so far-afield we may
begin at the works where these materials in
the rough state are gathered together from
the eids of $he earth, there to be conveited
into those /dlelicate and exquisite instru-
ments by n(eans 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
mtelhgxble

At the works of the M..O. Valve Company,
it Hammersmith, probably the greatest In
the world for wireless valve manufacture,
this , wonderfu} transformation of erudo
matervals into the finished valve is effected,
and it is the object of the present article
toidescribe the various processes involved.

There, in the stores, are stacks of thou-
sands of plain, straight glass tubes of various
sxzes ; scores of crates and bins containing
glass bulbs as they arrived with unfinished,
open ends ; coils of copper wire of all gauges;
tons of molvbdemte oré and ‘scheelite ore,;
large quantities of platinum wire, and roll
upon roll of nickel sheet.

Let us take the scheelite first, and sce how
the tungsten filaments are 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 hcated in a solution of
hydrochloric acid. From this solution is
precipitated a yellow sludge—impure tung-
sten omde—whlch 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 i3 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, pat -

under an hydraulic press, and compressed

into_ brittle sticks (somewhat resembling
graphite in appearance), about 8 inches lona
‘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 hetween
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 meltmg _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 Tocal blows
from end to end, thereby lengthening thein
so that the original bar 81inches long emerges
from the ldst 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 vhxch the wire'is passed
thmugh 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 & diamond, and wound on a spool,
from which it passes through "the next
whachine, the. hole in the diamond of cach
successive machine being smaller than that
in the diamond of the preceding one, umtil
the required gauge of fineness of wire is
reached, when the dvawing stops.

In this way it may be drawn down from

1-32nd inch to 1-2,000th of an ineh 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 moie
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. 1), the
object of which will presently be seen. Theze
strips are placed on a little mandrel and
rolled into the form of cylinders (Fig. 2), the
‘edges of which are electrically welded, thus
forining 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 2
valve, where the leads pass through tho
glass seal, it is necelsary to employ wires of
a metal that has exactly thc same co-
efficient -of expansion and contraction os
glass. TUp 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 arc of nickel.

Plaging the Electrodes.

Seated side by side are gils, each with a
blow-pipe in front of her. Holding a
bundle of short, fine copper wires in onc
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
4hen fuse the other ends of the platinum
wirés to the various mckel wires and strips

{Continuéd on next page)

The various parts of $he valve belore assembling.
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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 opcrator opening out one
end of it to a bell-mouth shape (Fig. 4),
the otherend being subsequently shaped asa
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
calied, 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 filainent
(Fig. 7). 'The ** plate ” 13 now fixed securely
to its holder (Fig. 8).

The grid consists of a spiral coil of fine
molybdenuin wire. A length of the wire is
first cloze wound round a gauge rod from
end to end and heated. 1t 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 arc 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. 11). :

¥inally, 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 1eady 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.

Tig. 12 is a photograph of the bulb in its
first stage, but without the picce of straight
tube shown. A hole is “blown” in the
end of the bulb, and the piece of straight
{ube is melted on, tlic 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
heat, 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 arc 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
casc of very .large transmitting valves
measuring: 24 inches long by 8 inches
diameter.

. An cleetrie 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 commoreial process, for the
remaining gas pressufe is only equivalent to
from 1-10,000th to 1-1,000,000th. of a
millimetre of mereury !

-A brass ring or “shell ” (Fig. 14) is then
placed round the neck of the valve and
cemented on, and the basc—an insulating
dise (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 cuirent test,
from the readings of which its amplification
value can be calculated. Tt is also subjected
to an “ageing” process for two hours,
whilet high and low tension current are
passed ‘through it, and during which it is
belicved that practically all the minute
quantity of residual gas 18 absorbed. Therc
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, ete.,
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 thc case of big trans-
mitting valves, however, to ensure proper
insulation, the leads are not all taken in
through a cap, but through different parts
of the bulb.
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In- conclusion, the . writer desires to
xecord appreciation of -the couztesy of the
M. O. 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. O. Valve Company
(which exists as the result of an agreement
between the Osram Lamp Company, the
General Electric Company, and the Marconi
Company) arc. very fully equipped, and
comprise, among other things, complete
plant for .the production of hydrogen 'gas
and liquid air.

CATALOGUES.

We have received from tlie Genera! Elec-
tric Co., Ltd., of Magnet House, Kingsway,
London, W.C.2, copies of booklet No. BC.
2815 listing “ Gecophone.” Receiving Scts
and Aerial Equipment for Wireless Broad-
casting, and also Leaflet BE. 2813, giving
further particulars of “ Gecophone ”” Double
Headgear Telephore 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
arc 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 pbases in its construction,
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A NOVEL CRYSTAL DETECTOR.

By CHARLES FORSTER.

NOW that - the. crystal receiver is be-
cominlg ‘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
constriction, and the necessary parts are
easily obtained, as will be seen in the
specification given below.

Construetion.

. The-standard or pillar marked A in the
diagram is a double 4 BA terminal. with
back nuts and washer, and is about 2} inches
long. Theseé terminals can be obtained
from advertisets in the journal at. 3d.
each.

The ,pact B is made from brass tube of

‘any ‘diameter from } in. up to } in., andis
% in. long. This goes on the lower p'nrt of
terminal A, as shown in diagram.

¢ ECHMiped” between the top nuts of the
terminai®™s .the part marked C, which is
made fhoni*Strip brass about 4 of an inch
‘in thicknéds and 1 in. in width. The length
réquired is 13 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 a,djusting-
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 I 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, I in. in
fength. If desired this can be obtained

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,

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 divect on

the receiver panel.

A SIMPLE POLARITY INDICATOR.

By W. MILLAR.

TO all wireless amatenrs a pole - finder
is an invaluable aid. It may save

pounds to .those who try charging
their own accumulators, for how many
tterly ruin their batteries by charging
them reversed ! You need never have any
doubt about the polarity of your H.T. or
LT. batteries if you carry out the in-
structions below at a .cost of only a few
pence.

RUBBER STQPPER IUBE' “TERM IN}\L

@EL}‘ = ““’E

Eirsth' procure ‘from "any chemist’s two
pennyworth of sodium sulphate and three
nyworth of phenolphthalein, Into an
4" tumbler or cap, half-full of warm
water, put as much of the former as will
cover a-five-shilling piéce and as much
phenolphthalein-as will cover a threepenny
bit, and stir until dissolved.

.To try. this mixture, place your charging
leads mto it (about 1} in. apart), and you
will notice that the negative lead turns
the surrounding liguid a reddish colour.

Shaking the liguid 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

_comtainer described.

The glass_tube and rubber stoppers can
be obtained at nearly any chemist’s, and
the length should be kept a8 near as pos-
sible to about’3 in. Screws should be fixed
tightly through the stoppers as shown, pro-
truding about } in. on the inside, and a nut
at each end of stopper with an extra _ter-
minal nut on outsufe 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
£0 that the liquid can be shaken to disperse
the colour.

Pole-finding paper can be made by im-
mefsing some ‘absorbent paper in the
liquid.- To use, wet the paper with finger,
ard place wires about }:in. .apart-on the
wet portion, when the negative wire will
make a red mark.
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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
ish complete transmitting and .receiving set
in every hmnan being. This hypothesis has
been advanged 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 advanged
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 ordinary 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 darmger o death of a relative may be
signalled, without wire or telegraph, to the
heart of a human being ﬁtted 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 QUR NEW YORK CORRESPONDENT,

ADIO to aid the sick and suffering!
Here is another, and a truly great usc
for the art. A few wecks 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 1o thé fact that only a local
anesthetic was used; the patient’s attention
being “attracted,and lier nerves soothed, by
listeriing to radio music through a pair of
kead-phoncs.

But radio can do, and is doing, very
much more than that in several Ameriean
hospitals. The therapeutic value of musie
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, hut not
until the advent of wireless telephony has it
heen possible to bring such things to the
bedside of any sufferer at will. -

Sick people can now have not only musie,
hut 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 nursc knows,
nine visitors out of ten do patients definite
harm by remaining too long, the patient
being unwilling although he feels his'strength
keing 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 hLospital authoritics who have brought
radio into their institutions. Dr. W. F.
Jacobs, medical sSuperintendent of  the
Cumberland Hospital, Brooklyn, a great
New York™ hospital, expresses the emphatic
opinion that * Radio descrves to be ranked
with the best mental therapeutic agencies.
In fact, for hundveds of cascs, the radio
telephone ean be prescribed as the one best
treatment.”

“Think what it means,” Dr. Jacobs
points out, “for some poor devil with a

‘broken back or ley, laid- up day after day,’

and often receiving no visitors, with nothing
to do but look at the wall and brood over
his misfortuncs. I have put Lecadsets
over such men, and have seen them trans-
formed in a few minutcs from creatures that
just existed, to the intcllizent, 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 coimection 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 becausc
others are too ill. But the sounds from a
radio’ Licidset” arc heard only by those who
can derivé benefit {from thém, 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 revenuc through the
broadcasting of their copyrights by radio.
The American Society of Composers, Authors
and Publishers bas now taken action o
compel all broadeasting agencics to announce
before the wireless perforinance 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 evéntually he 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 sensc
as if he were singing in-a concert or inusic-
hall, that is, for profit. If the singer is not
paid, then the society argues the perform-
ance i8 still for the benefit of the radio firm,
which gives the concerts in oider 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 hy Mr.
Aubrey Goodwin, of Melrose, Massachu-
retts. It is, in other words, a variable
grid leak. The grid leak, of course, is used
to allow the escape of the cxcess 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 cach other. It varies with the in-

candescence of the filament, the strength of
the positive chaige 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 eorreet
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 4dea in arranging for the instal-
lation on the Municipal Building of a
powerful broadeasting sct. Not only will
police reports and other public announce-
ments be sent out from ity -but it will be
connected by private wires to the City. Hall,
corresponding to the Guildhall in London,
s0 that all civic functions, including. the
receptions of distinguished visiters. can be
broadcast. Why not a similar arrangement
by the City Fathers of Iondon,we-ihat the
many epoch-making specches delivered at
Guildhall banquets, for instance, can be
broadcast all over the country ?

The New York City Council, by the way,
is installing receiving sets with loud speakers.
in the public parks of New York, so that
band concerts may be broadeast on Saturday
and Sunday afternoons and-cvenings.

Tapping the Operas.

The ultimate hope of those of us who
are music enthusiasts is, of conrse, that the
Metropolitan Opera will allow, its perform-
auces to be broadeasted.” So far permission
has been withheld, but now that the Phil-
harmonic Orchestra is having its_summer
open-air concerts broadeasted, perhaps the
Meétropolitan will recognise the signs of the
times, and fall into line. Tt is being urged
to do so by Dr. Lee Forest, the famous
inventor, and by many others.

"
o

-Experimental set erected by Mr. J. S. Roberts, * Gorphioyofa,’’ Cobham, Kent.

«“
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CONTROLLING MODELS BY WIRELESS.

By MAJOR RAYMOND PHILL]-PS, I.O.M., Late Member of the Inter-Allied Commission of Ccmtrol

IN my previous article. T furnished dia--

grams and constructional details of

certain component, yarts of a selector
for use with receiving apparatus suitable
for the -wireless control of a model electric
train. T also stated that I should furnish
further details in this and subsequent
articles.

It will be understood that a selector can
be made in various forms; accordmg to the
number of mechanisms it is desired to
control. B |

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-
grans marked TFigs. 1 and 2 in m
article (Page 455, No. 21 of Porrrar
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 shapé, 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 serews) 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 & in. thick, and should
either he French polished or shellac var-
nished.

The metal plate forming the base W
should be either brass or alumlmum, 6 in.
long by 4 in. diameter by } in. {hicl.

Tlle terminals, T and T1, are standard
pattern. Eight will be required for the
selector, and they can be 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 contacte, J and J1, for the de-cohering
device to be described in due course.

The four pillaxs, P and Pl (two only.
shown), should -be made of brass,
long ov erall by- ¢ in. diameter.

Those amateurs not possessing a lathe
can purchase Y in. screw-threaded brass
rod, and _cut, such rod to.the. lengths re-
quired.
securing the pillats t6 & vuleanised fibre
base O, and metal base W, to that the
distance ‘between the former and the latter
does not exéeed. 14 in.

The Arinature.
The,clamping pillar_l_’( should be made of
- brass, 1% in. long by ‘s "in.” diameter; fitted

with clampmfr 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 m
leng by, % in. diameter; and- made of No.
gauge hard drawn brass wire.

A loop should be forined at one cnd of
the spring, and about’} in. of straight wire
left at the other end for passing through
the hole drilled in the clamping pillar R,

21 in.

-Brags nuts -can- then:‘be used for

PART 6 (NEW SERIES).

_ The vuleanised - fibre base O should he
3 in. square by i in. thick.

The brass iatchet K should he cither
1} in. or 14 in diameter, and should contain
not less than 100 teeth. Ratchets ¢an be
purchased from most dealers in eclock
material.

The armature D should be made of
Q“edlsh charcoal soft iron, 13 in. long by
4 in.- wide by § in. thlc]\, 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. 1

The armature suppont E should be made

of strip brass, 3 in. long by § in. wide by
1% in. thick, with contact J 1 attached to
same. Both ends of the support should be
rounded off, or bent round, as shown in
Fig. 1 (last week), and am-anged to accom-
modate a steel pin, § in. long
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 weck). A steel knitting pin
will- be found useful in connection with
hending 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 mandre], and gauge for the
-holes.at each end of the suppoﬂ, E.

The pa“l F can be made of bhrass, 1in.
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

pawl, and support in order that the pawl

may be kept in contact with the rachet K.

The hase I'can be made of strip brass,
-} in. wide by 45 in. thick, as shown in Fig.
1. The contact J should be made of spring
brass, No. 26 gauge, and attached to a
vuleanized fibie 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 IloIc in a block of
brass. (} in. square by % in. long). The
latter can he secured {o the vuleanised
fibre base O by means of two screws.

The brackets or, supports N (two in
number), should be made of strip brass,
I in. long by & in. wide by 1 in. thick, bent
and secured to the xulcams\ed fibre base O,
as shown in'Fig, 1 {Jast weck). It will be
obscrved that the. total” lcnﬂth of each
bracket, including its’ base, is approxi-
ma(.e]y 13 in.-

The drum I, should be ‘made of a wul- -

canised fibre tube, 1} in. long by 1} in.
outside diameter, cut into.two ecqually
divided parts, and such scctions should be
mounted upon two brass or aluminiuin
flanges, with two brass spindles (¢ in.

diameter), and ratchet, as shown in Fig. 1
(last week).

The vulcanised fibre drum should have
four equal divisions marked upon same,
and three } in. tapping holes should be
drilled on each division line to accommo-
date three % in. by } in. brass cheese-head
seréws.

Contact Screws.

The length of the spmdles outside the
flanges of the drum should be 2 in,, 50 that
at one end the free length will be 4 in,
assuming the brass rachet is  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 (msnde the drum) a short length
of insulated flexible instrument wire.

The soldering of the flexible wires can
be effected hy dirconnecting the two halves
of the vulcanised fibre drum “from its
flanges, .and when the coldering. is com-
pleted, care must he exercised to see that
all wires are- insulated from each -other
hefore again assembling the drur, and its
component parts.

Selective Action.

Four of the remaining contact screws in
the drum should be connected in the forin of
a eross thus ).

The object of reversing the connections
is to causc a reversal of polarity of the
electric current in a circuit connected with
such " contact screws, whken the drum is
caused to revolve 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.c. opposite each.
other) with a short length of instrument
wire as previously described.

The contacts M and M1 {six in number),
should be made of No. 28 gauge spring
brass (v in. wide), mounted, and secured
by screws on the vulcaniscd fibre base O.

The contacts should be shaped in such a
manner that no contact is made with the
contact serews fitted to the drum, when the
latter is in mid-way position.

The cheek spring 8, Fig. 1 (last week),
should -be made of No. 26 gauge “spring
brase, and secured to the vuleanised fibro
hase O 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.

(T'o be continued.)

HAVE YOU IDEAS?

Most people have, and especially
amateurs; and the Editor will he pleased
to consider, short original articles, for
publication in POPULAR WIRELESS, at cur
usual rates.

*Articles should ke of general interest to
amateurs. Copy cannot be returned unless
accompanied by a’ slamped and addressed
envelope.
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A Revelation in Wireless Sets employing 1-Valve Detector,
two valves for low-frequency amplification. ~ Apparatus mounted
includes Varable Filament Resistance, three Valve Sockets, Grid
L.eak 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.
S e Size 9 by 7 by 103 inches high.

Broadcasting Set. THE MARVELLOUS 3.VALVE SET THAT WAS THE FEATURE OF THE EXHIBITION

The TELEPHONE MANUFACTURING Co., Ltd.
Hollingsworth Works, West Dulwich, S.E.21.

Telephone: SYDENHAM 2460-. Telegrams: ‘“BUBASTIS DULCROX.”
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THE ROWCELL
HIGH TENSION BATTERY CABINET

Regd. No. 22588/22.

No Waltmg. Delivery from Stock

Perry Head Phones
000 per
Oinms 21 " pair

EFFICIENCY—
; ECONOMY—
: Specidlly designed for Wireless Telephony. TROUBLE
i Recetvers arranged in series, Aluminium Cases ELIMINATED

and fitted with extremely light and efficient

8 “Twri 3 Capacity 20 or less standard flash-lamp batteries, all separatel
: Head Bands, and Twin Connecting Cords. insulated. "7 Tappings, 30 to 80 voltg No soldering, pwu-méy
screws, or fasteners required. Instant and perfect contact made
on closing cabinet. Exhausted hatteries replaced in a few seconds.
Cells can be tegted without removing from cabinet.

15/-, Post Free. Reliable Voltmeters, 6/-.

ROWCELL & €O., 28, Rendezvous Street, Folkestone, KENT.
S HHH g s R T T
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8, LAMBETH HILL, & 97, Queen Victoria St., London, E.C.4,
e
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EUREKA!!!
DRUDGERY DISPELLED

I

7
FQ
c.nr

o_.

= « TURNEY ” -

% I =

5 | = Automatic Morse Buzzer =

SPREADERS, STAYS, = (rRoY. paTENT e =

: == Teaches the code in a sure and rascimung manaer. By simply turnmg =

=— amuall handle, a travelling tape, with contacts, transmits, per two 4} volt =—

PULLEY BLOCKS EYEBANDS | = dry batberies, and a loud buzzer, the sounds in the Morsc code for’ the =

o il HENC o R

EVERYTHING FROM MAST TRUCK TO MOORING STAKE. = = ".I,ihls apparatus quickly trains the ear in ap:)leusaut wi nyst?ri‘n:t]:‘ieuctlvely =

X ’ il = == read the code s he'nllel %tgelphonels‘ e Vi =

D = ow enarm orse, =

| COMPLETE INSTALLATION OF AERIALS jH = Do e ot llimes o SBaalation se. =

J' UNDERTAKEN. 1 PRICE _ posT =

- COMPLETE FREE. —

| ESTIMATES GIVEN ior the SUPPLY and ERECTION OF MASTS and AERIALS j =

| = W, PRESTON TURNBULL, 26, Cowper St., LEEDS. =
DYNE & EVENS, York Rd., leehouse, E.14. p t., LEEDS

iNeoar STCPNEV STA G.E.R

HIIIIIIII!'HII TR e v
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COMMERCIAL WIRELESS DEVELOPMENTS.

By Major BASIL BINYON, O.B.E., AM.LEE., Managing Director, The Radio Communication Co., Ltd.

HENEVER we tune our receivers to
about 600 metres wave-length we lear,
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 13 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 samc
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
rcceiving 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-
Jand station has been the proud possessor of a
modern 1}-kw. spark transmitter manu-
factured by the Radio Communication Com-
pary. The spark note of a thousand per
second is extremely piercing, and whenever our
receivers are tuned to 600 metres we are sure to
shear the well-known call “G N T ? ringing
clear above the other feebler voices of the
“ 600 metre concert.”  The installation has
been 8o 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.
the various elcments 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.

Behind the panel

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 switeh, which provides full,
half, and quarter power. All other working
adjustinents 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-
niitters 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 ecomprising 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 Epgland 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 addition,
several ships have been fitted with direction
finder apparatus which is operated from tho
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 activitics of the Radio Com-
munication Company arc 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

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 PoruLar
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 wireless equipment,
including the s.s. * Berengaria,” the second

A Corner in the Radio Communization Co.’s Factory at Eorne:.

development.  For the broadeast enthusiast,
a number of ** Polar Radiophones > have been
prepared, and as these are similar to standard
commercial equipment it is assumed that they
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. i
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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. cnamelled copper wire, the job
of winding seemed as if 1t were going to he
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 Tan 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. j

Any degree of elasticity of coupling could
be provided by merely varying the distanee
between the driving and the driven fans,
and the delicate wire was wound on with-
out a mishap.

FIG. 1.

e

DOES THE '‘EYE WIRELESS?

To the Editor, PorvrAr WIRELESS W EEKLY.

Duar Sir,—Owing to the holidays, I saw
vour 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 ventire 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 dise,
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.

Outside the cuter beaker there were two

alaminiuin 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 werc
arranged at right angles to the axis of the
magnet.

In dry weather, on charging the plates,
the eylinder 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, '
CuarLes Russ. .
. M.B,MRB.CS,LR.CP.

(Late physician London Lock Hospital).
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R.F.H.
RADIO
SETS

f— ———r—— e Y

Pléce An Order NOW For Your

BROADCASTING
INSTRUMENTS

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 retatl 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 100 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-
tron, 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,

ID.
Edward Rd., Balsall Heath, Birmingham.

——=R.F.H.

L4




Actual Manufacturers
Established 1903,

FOR THE CHEAPEST AND
BEST OBTAINABLE.

HIGHLY EFFICIENT ‘¢ BRUNET” HEADPHONES
Guaranteed 4,000 ohms. Very Light—Beautifully Finished

Crystal Sets, 155., 30s., £3.
Sinlgle Valv% Sets, £3 108, in v:f’vll‘"hgl‘:‘tes';setg%v 1:;0':" 8d.

Mahogany Case. Do = -
Alum. Vanes, 22 gauge, 1d. eacl, c;’g'}'scggféwglayg id.; 2 screws,

= . o5 , 3d.

g?ggs_ Ll e S o, 25 Te{}mlinalsi alldtyapeI;l;\ Ez:&truorginnry
Spacers, aid. doz., 35. 6d. gross. e, 12 HNARIRDEGE ZC-LeAch.
Spacers (small), 2id. doz., 2. Eross. f:::;‘:;rgm‘,‘d;' s ll)ly 3 8d. doz.
Ehonite Knobs for centre Spindle, R Z'Be:\‘cd BA and 5 BA
Aerial Wire, 100 feet length, 1/22 B ik ’ AMEI =

copper, 3s. 4d. . ¥ s
Valve Legs, 4 for 5d., 1s. doz. Elaosnl;% ]sl:zeet cut to any size,
Engraved Ivorine Scales, 0.180, 6d. Fixed Condensers, any capaclty, 28,
Filament Resistances, Splendid.| Grid Leak condensers, 3s.
Value, 3s. Ebonite Slider Plunger, Bd

Postage Extra. Balance refunded if excess sent. Send Stamp for list per return.
H ALL' Trade Supplied. Dispatch by Return, Regent 1282.

71, BEAK ST., Regent St., LONDON. (Belween Picca™
dilly Circus and Ozford 61rcus 'Bus Nos. 3, 6, 12, 13, 32, 54, 53, 59, 88 pass.)

25s, Od. VALUE WITH QUALITY
VARIABLE CONDENSERS. Vanes Guaranteed Thick 22 Gauge |
d * {

‘ _ [ Com- Assem- Ebonite Mahog-
ooy | T | G| R | mmi | e

{ | arts Mounting | Cabinet Boxes
‘001 57 713 12/8 17/6 3/6
‘0075 43 6/8 , 10/— 18/- 3/3
0005 29 5/3 8/6 12/6 3/~
0003 19 3/3 5/8 8/6 2/8
0002 13 2/3 4/~ = 2/6
0001 2{- 3/- 5/- 2/-

Switch Arms, complete with knob, I

FIRST ALL-BRITISH
WIRELESS EXHIBITION
1922

Post Free.

6d.

LIMITED NUMBER ONLY. .
144 interesting pages—a valuable, up-to-date Guide for
Amateur or Professional to the apparatus offered by
over 60 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

OFFICIAL CATALOGUE

AR AR AARRIAT Y
HERE’S REAL RADIO SERVICE!

IMMEDIATE DELIVERY. QUALITY BIGE PRICES LOW.

ERIAL WIRE, 1/22 bare copper stranded 3/6 per 100 ft.
BLEL INSULATOR. 2d. each
INDUGCTANGCE COIL 12 in. ‘x hn ‘wound with 2§

Enamel wire - 36 ,,

RASS BOD~ % in. " sd., 13 in. iength, drilled sach cud 6d. ,,
SLIDER! (best turned Ebonite), with plunger ... ad, ,,
CRYS’ AL DETECTOR, mounted on Ebonite .3/18 ,,

GKING CONDE]\S!} .003 or any capaelty 2/0 ,

S“IT H A 13 in, Laminations ... 1/6 ,
RHEOSTA'N (Fllamem) silent action ... 3/6
COIL HOLDER, Standard Type ((g \\d),) . - 15/0
17/6

TRANSFOBMERS Interval\e finest construcuon 17’6 bo
elephone -0-0

-
TELEPHONES, Guaranteod Tested Low Pxicel due to t
BRITISH., Double Headbands, 4,000 ohm past record sales.

FRENOH, Double Steel Headbands, 3, %00 ohms . o £1-2.6 p" pak
Double Headbands, 8.000 ohms S, £1-5-0
SIE ENS,” Double Steel Headbandn 4000 ohms .. £1.11-0
cm'smdl, SETS, complete. Double Slnder 1210, x 4in :
1-5
EBONITE LEADING.IN TUBES, various lengths,"f
EBONITE KNOBS, threaded, 2 B.A., knurl eﬁ edgegm.].l. 1!16 Sach

To save delay when ordénng, Pplease englose postage

Llectrical and Wireless Engineers,
WaterlooElectric CO., 129, WATERLOO RD., LONDON, §,E.1
CATALOGUES FREE Telephone : Hop 5619,
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= Direct from Manufacturers

Wireless Head 'Phones

Polished Niekel Plated
DurafuminHeadBands

Aluminium Cups
RealEbonite Earpieces
Double Plate Magnets

Replaceable Coils

A TRIUMPH OF BRITISH MANUFACTURE.

WOUND TO 4,000 ohms. - - £1- 0-0 pocrr, 5.
6)000 39 i l - 5 - 0
S;O(D I = = l bl 10 =i 0
SINGLE EAR 'PHONES—

As above, 2,000 ohms. - - 7 - 6 Postage 6.
3,000 ,, - - 10-0
4’000 2 = - l 2 - 6
Spare Coils, 1,000 ,, - - 2-0
11500 ”» T 3-0
21000 33 T 4 = 0
ALL FULLY TESTED AND GUARANTEED.
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VARIABLE CONDENSERS—
43 PLATE 001 MF, MOVING
DIAL, Mounted in Pohshed l 4 0
Teak Case - - - - - A
ostage 1/-
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 LF. 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 Dealer on approval.

‘TURNOCKS TELEPHONE WORKS,
High Street, Aston, Blrmmgham.

SO

£5-10-0

7- 09
8-10-0
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WIRELESS CLUB REPORTS.

The Editor will be pleased ‘to publish concise
associations, reserving the right to curtail the

‘reminded that reports should be sent in as soon after a meeting as possible.
in cannot appear In this paper in less than ten days after receipt of same.

reports of meetings of Wireless elubs and
renorts if mecessary. Hon. secretaries are
Reports sent
An asterisk

denotes affiliation with the Wireless Society of London.

Sutton Wireless Society.

The Rev. F. C. Lees, F.R.G.8.,, FR.AS,, 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 cxtremety 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.

Secerétary, 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 scttled
down to the first of Mr. J. Keens’ series of lec-
tures on ‘‘ How the Valve Works.” Mr. J. Keens
is a lecturer of very, considerable ability, and his
extensive knowledge of all matters wireless
enables him to deal with his subjects in a
mansner 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 Fridey, September 18th, the society’s
enthusiastic ‘“ buzzerites’’ turned up in fult
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 varioug
interesting experiments the meeting closed - at
110.20 p.m.

Hon secretary, H. E. Lubbock, to whom all
communications should be addressed.

Bradford Wireless Society.-

The opening meeting of the scssion was held
in the eclub-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 tho 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 be 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. -1st—DMr. A. Liardet (title later),

Dec. 15th—Mr. 8. 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, Bramley, Leeds.

The Finchley and District Wirelcss Soeciety.

The fourth meecting of the above society
wadg” 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 closo of- each
‘meeting, and is conduected by Mr. Nicholls.
The membership of the society is now over

forty, but this number should be 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-
Croome, ‘‘ Gowrie,” Weéndover 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. Bago (vice-president)
was elected chairman. The chairman called
upon the hon. secretary to read the iinutes
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
dernonstration of wireless telephony inau-
gurated the first complete session of the society.

Two informal meetings wert also held. Most
of the meetings have been held at the Leeds
University. The thanks of the committee
are due to Mr, H. F. Yardley, AM.I.LB.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 53. and 2s. 6d. respectively
under eighteen years of age. Meetings will
be held weekly; formal or general meotings
and informal or instructional meetings to he
held alternately on Fridays. 1t ivas resolved,
to take steps to acquire transmitting and re-
ceiving. apparatus, and ‘a sub-comniittee was ap-
pointed to work with tho 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, followjing other business.
After a hearty vote of thanks had been accorded
to the chairman fob his excellont management
of the meeting, the meeting adjourned.

Hon. sec., Mr. D. E. Pettigrew, 37, Mex-
borough Avenue, Chapeltown Read, Leeds.

The Wireless Society of Hull and District.*

This society continues to make steady pro-
gress and the membership is now over, seventy.

eetings are held twice monthly ; on the second
Monday and fourth Friday at the Signal
Corps Headqguarters, in Park Street at 7.30 p.m
Recogniring that therc are a large number of
beginners amongst tlie 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 age 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. y

New members _are being enrolled and, judging
by the interest taken in this innovation, a
guccessful winter season is anticipated. Mr.

(Continued on next page.)
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LIVERPOOL MARINE AND GENERAL
INSURANCE COMPANY, LIMITED.

London Offiee :
7, Angel Court, Throgmerton 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.

B e e e

THE MARCONIPHONE V2 MODEL!
A FIRST-CLASS INSTRUMENT OF SUITABLE
RANGE FOR COLCHESTER DISTRICT. PRICE
£25. AERIAL AND EARTH SYSTEM £1 1s. 0d.
’PHONES, WITH LEATHER
HEAD-BAND (ESPECIALLY RECOMMENDED

FOR LADIES) £1 ‘13 0.

-— DEMONSTRATIONS GIVEN. —
COLCHESTER WIRELESS INSTALLA-
TION Co., STANWAY, COLCHESTER.

WIRELESS AMATEURS AND RETAILERS
PARTS. SUPPLIED FROM STOCK
List free. Condenser Plates, 1/6 doz. pairs (post 8d.).
FRASER, SENTINEL HO., SOUTHAMPTON ROW, LONDON

HOW TO MAKE YOUR OWN
WIRELESS RECEIVING SET.

Amplifiers and Detectors. No marking out,
Full-size Diagrams, and all wiring details aecu-
rately given; success guaranteed. In  Two
Series, 2/6. each.—Publisher; T. APPLEBY, 109,
High Street, Boston, Lincs.; or London Agents:
Messrs. W. & G. FOYLE, Ltd., 121, Charing
Cross Read, Londom, W.C.2; and ECONOMIC
ELECTRIC, Ltd., 10, Fitzroy Square, London, W.1.

STEVENS' COUNTERPOISE EARTH BOX
AND CABLE OUTFIT. Send cash, 5/6. Free post-
agel W.K. TUsed ag Earthh Plate for any receiving

sct. Length of Cable, 30 ft. Instructions supplied,
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 BLST BOOK ON

WIRELESS FOR AMATEURS

‘| How to make and use a Wireless Valve Receiver Set, By

#. E. Spiegelhaler. This book has been specially written
for Amateurs in Wireless. Olear Comnstructional detatls
accompanied by 24 very practical Illustrations are given,
which will enable the operator to build his own set
cconomically and to work it successfully when made.

= rice 2/- net. Send P.Q. for a copy.
6.&F. N.SPON, Ltd.. 57. Haymarket. London. 8. .1

BRASS ROD OR SHEET.
SMALL QUANTITIES SUPPLIED TO AMATEURS.
P, HAZELWOOD, 4, Oak Bank Ave.,
Chorlton - cum - Hardy, Manchester.

FOR

TERMINALS

SCREWS, NUTS, WASHERS, PLUGS and
SOCKETS, CONTACT STUDS, BUSHES,
VALVE LEGS, CONDENSER PLATES,
and TURNED and PRESSED PARTS OF
it i EVERY DESCRIPTION. :: ::

Actual Manufacturers to.Trade Only.

i SPEARS and COMPANY |

We regret we cannot supply small lots to amateurs.

Send for Illustrated List. . .
CAPSTAN REPETITION WORKS,
PARK RD., HOCKLEY, BIRMI_NGH_AM.

*Phone; 3265 Qentral. Grams: “ Firettes,” B'ham, ‘
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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. Business 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 Grové (temporary
headguarters), and the secretary will be pleased
to welcome prospective members of either
sex.

Hon. sec., R. A. Barker,
and, Bruce Grove, N. 17.

22, Broadwater

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 subjectt was “My Portable
Crystal Receiving Set,”” and consisted of his
exploits when le first took an interest in wireless.
Mr. Donkin explained that he made a cycling
tour—taking his set with him—and his adven-
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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 werc 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 6th, 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. sec., J. Wright Dewhurst, 52, North
End Road, West Kensington, London, W. 14,

The Thames Valley Radio and Physical
Associatlon.

At a general meeting held at East Sheen
on October 4th, it was decided to alter the
name of the Barnes, Mortlake, and Richmond
Wireless Society to the above title, as many
members had joined from the furtl\er districts
of Teddington, Kew, Wimbledon, ete

Mr. C. Appleton-Smith was elected chairman
to the mecting, 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 mcet all members
6n November 7th at a’ special meeting, notice
of which will be given in due course, when hs
will give his presidential address and lecturs
(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

10s. 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. Stopes put beiore the 29
gentlemen present the ohjects of the soeiety.
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 tho 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-
ers.

All applications for membership should be
made to the hon. sec., Mr. J. Fergusson-Croome,
Gowrie, Wendover Road, Bromley, Xent.
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: COMPLETE AND EFFICIENT ONE-VALVE

RECEIVING
i

SET

and good volume

BROWNS'
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!
LOUD SPEAKERS, HEADPHONES,
MICROPHONE AMPLIFIERS

The “BROWN?"

With new improved curved horn

The requisites of a Loud Speaker are pure tone, clear articulation,
of - sound. he

possesses these qualities, and they are enhanced by the new
improved curved horn.

LOUD SPEAKERS

‘*Brown' Loud Speaker

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/W),
16 Pages, 100 Dlustrations, 6d. Post Free.

All our valve apparatus is licensed under Marconi Patents.
When writing pleasc mention this publication.

LESLIE McMICHAEL, LTD.,

Providence Place, West End Lane, KILBURN, N,W.6.

Telephone: HAMPSLEA L 1261, Nearest Tube station: KILBURN PARK (Bakerloo).
00000000000000000000000000000000000000000000000000
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and H.2 is conmstructed on the logarithmic law of increasing
openings, and is acoustically perfect.
4 PRICES :
H.1. (Large) Low Resistance, 120
. - ; ohms, Helght 21 in £6 5 0 ‘
1 ValvatPanel, in mahogany Yox, with circular filament £ s. d(-) H.2. (Small) Low Resistance, 120 }
resistance (o - 5 14 i i
1 variable Condenser ... = .. . i e e ..1 0O ohms. Height 12 in. £3 0 0 J
COm;l)lete set of slab coitls r«l)rlall \g\v:)-lengths :5 g H1. & H2. (Hizh Resistances) 2/6 to 5/- extra.)
1 Valve (Ex-Government, if in stoc ’ : 2 i
§ Batiors: 12 Votts: Tapped ol evers 4 Voits 35 0 T oastiand shormos SCal SN
1 4-Volt Accumulator 1 S— .1 00 phones is broadeasted to a whole room full of
100 ft, Aerfal Wire, best enamelled, stranded Copper ... 7 M6 people when a Brown Amplifier and Loud
3;:?:-"&?1'; L | & o Speaker ure used with your set. |
60 ft. 19/30 Tinned and Rubher.covered Cable, for earth The “:I‘”t popular and perfect Loud Speakers !
connectlon and wiring . 6 ever 0 ei‘:du:: itxl:e aﬁ“";‘{% otgg:u‘?gga already
f6 17 0 | E

AMATEURS do not always need the full-sized Loud Speakers.(H. 1)
as used in Lecture Halls,. and a small type (1.2) has been
designed to meet their more modest home requirements both as to
volume of sound and price. i

TIIE NEW HORN of dull blacked aluminium used with both H. 1

Catalogue, post_free, gives you details of all our

Height &1 inches ireless Apparatus

Head O_mce; R - = London =

an OTKS—— = OWLTO0TS—
VICTORIA Rd,, S;C..BR_OWN,LTD_ 19, MORTIMER
NORTH ACTON, Rl STREET,

—_—
- —

LONDON, W3, ' .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 Literatuve,

Devereux Court,

STRAND, LONDON, W.C.2
(opposite Law Courts).

(ESTABLISHED 1760.)

AN IMPORTANT SALE

oF

EX-GOVERNMENT WIRELESS APPARATUS

including BROWN'S HEAD TELEPHONES, Reed
Type, 120 and 8,000 ochms, in new condition.

C. Mark II113-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,

J at 12.30 o’clock precisely.

[l On View Wednesday afternoon from 12.30 to 5.30,
and on morning of sale from 9.30 till 12 o’clock.

CATALOGUES FR:E ON APPLICATION.

Telephone : | ) Telegrams :
1824 GERRARD. AUKS RAND, LONDON.

STRVENS'S AUGTION ROOMS, L

=THE HOLBORN RADIO CO.~

8, High Holborn, Londcon, W.C. 1.
OFFER THE FOLLOWING SPECIAL P INES:

HEADPHONES, 4,000 ohm, double headpieces .. 24/

5 8,000 ohm, .. 266

VALVE DETECTOR PANEL completc in ’\Iahog-
any Case, bcst finish .. . 28,6

SET OF PARTS with drilled panel and instructions
for assembling above Detector Panel .. .. ,. 14/9
CABINET tofit.. .. «. .. .. .. .. 3/6

AMPLIFYING PANEL complete in Mahogany Case 42/~
CONDERNSER, *0005 in Mahogany Case .. .. 20/

D 0 for panel mounting .. .. 14/6

0w o ready to assemble .. .. 8/9
CRYSTAL SET complete with Headphones Aerial
wire, Insulators, Earth wire, etc. oG .. 65/-¢

Postage Lxtra.
PRICE LIST POST FREE.

If you are in trouble with your set call and see
our technical adviser. Expert advice gratis.

All Orders dispatched same day as received.

THE HOLBORN RADIO CO,,
8, HIGH HOLBORN, London, W.C, 1.
'Phone : Chancery T278.

(5 Doors from Gray's Inn Road.)

== =
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VALVE AMPLIFIERS

FOR CRYSTAL SETS
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RADIOTORIAL

addressed The Editor, POPULAR

All Editortal Communications to be

The easiest, most economical and efficient
method of increasing the range of any good
erystal receiver is to add a single-valve H.T.
Aniplifier, built from éur set of parts.

The combination 45 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 eabinet, ete., etc. Nothing
to make; only assembling and wiring to be
done. Sent post free, with full instructions
and diagrams.

Price 45/-

Send forfull particulars and list P.
Post free.

OMNIPHONE WIRELESS C€O.,

24, WARWICK STREET,
REGENT ST.. LONDON. W.1,
20 yards from Regent Street, between
Maison Lewis and Robinson & Cleaver’s.
'Phone Regent 3335.

We-—-=">. —
AMATEUR'S ENQUIRY BUREAU.
All questions answered on Telephony and Telegraphy,
both wimles;_ and land line, at a mominal fee of 1/-
per enquiry.” Eaech enguiry may consist of several
questions, Diagrams supplied. Postal Orders oniy.
TAYLOR & TWYCROSS, 89, Howe St., Derby.

Amateur Constructors
QGive 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, % in, chuck, cut gears. Makers’ List, 396,
Special Offer 21/9. Hand Drill.—} in. chuck,

balaneed gears. Listed 17/6. Post frce, 99. COOKES"’,’

139, London Road, Manchester,

*sjuswiAed

Auiuowr Ases pue ° ° LISOdd3d -/og
*198 JUD[[30X2 sIy} jo sjielap pue qdw%o;oqd
‘a3uel q;Su_a[-aAem 0] Sugppe 1o} pa;depe
0-S-¥3¥ - I9AI333 IP]SAJ:)-—Z "ON
W. H. DAVIES,

52, Gt. Queen Street, London, W.C.2.
D:‘)N'T WASTE MONEY! RUY DIRECT.
2,000 ohm Headphone, with cords, 10/-, Set of parts
complete for Valve panel, 10/-. Double Slider CGrystal
Set, 10,-. Nothing else to add. 100 per cent. saved on
everything. HARLEY’S, 115, Shacklewell Lane,
Dalston, E.8, Estd. 1910,

gocooooooooooooooooooooooooooooc:

- 1922-23 =
Our new season’s list is now

ready. and will be sent to any
address for two stamps.

Send TO-DAY for your Copy.

ELECTRICAL SUPPLY STORES

* “ Wireless Specialists ”

5, Albert Terrace, King Cross,
_ HALIFAX.

U
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CUT THIS OUT

“Popular Wireless” PEN COUPON Valne 24,
Sen@l 7 of these coupons with only 2/9 direct to the
Fleet Pen Co., 119 Fleet St., E.C.4. You will
rdceive by return a splendid British-Made l4et, Gold.
Nibbed Fleet Fountain Pen, vaiue 10/6 (fine, medium,
or broad nib). If only 1 coupon is sent the price is
379, 2d. being allowed for- each extra colipon up to"G.
{Pocket Cllp, 4d.) Satisfaction ° gnaranteed’ or cash
réturned. Special New Offer. —Your own name in
gt letters on either pen for 1. extra. Lever Self.
Filling DModel with Safety Cap,

0@000.00000.0060@:000(GI.OOO
000000050000000000000000000

2,- extra.

WIRELESS, The Fleetway House,

Farringdon Street, andon, ECA4.

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
1atified. Sir William Noble presided, and the attend-
ance exceeded 200 representatives of interested
firms. .

It was decided that Marconi House should .be used
temporarily for broadeasting. Also, in order to expe-
dite the commencement of actual broadcasting, a
teinporary station should be provided for Manchester.
Stations for Birmingham, Newcastle, Plymouth,
Glasgow, Aberdeen, and Cardiff to be erected as soon
as possible.

Broadeasting 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 cold by members in order to meet the ex-
penses of broadcasting. Crystal sets, 7s. 6d. ; micro-
phonic amplifiers, without using valves, 7s. Gd.;
crystal set and one valve, £1 7s. 8d ; with two valves,
£2 d ; 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 broadeasting stations from
1% to 3 K. 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 Broadeast-
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 Broadeasting Company drawing
interest on money they could well do with in their
buginess. . . A

I understand the Radio Association are giving their
attention to this point, and also'to the reason.why a
representative of the thomsands of potential broad-
caster users was not invited to the meeting.

THE EDITOR.
weslions
Q L)

Ny

Owing to the enormous number of queries
received daily from readers of POPULAR
WIRELESS, § have decided to reply individually
hy post. A weekly selection of questions will,
however, be printed on this page, together with
the answers, for the ncnefit of readers of
POPULAR WIRELESS in general. Questions
should be clearly and explicitly written, and
should be numbered and written on ome side of
the paper only.

All questions to he 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.

“QueEry” (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 clectric light maiu, even if it is direct
current, is not suitable for the purpose you mention.
You should use a bhigh tension battery of about 40 to

50 volts.
2%k

D. T. (Mill Hill).—I cannot connect my set
to carth, 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 employving
a-balancing capaeity instead of the usual earth. The
aerial and earth of every wireless set constitute a
huge condenser, so if vou can arrange an alternative
“ plate * instead of the earth, you will be able to
receive in thé usual way.{To do this, erect a length of
well insulated wire directly under the acrial and of
the same length. It can be longer, but not shorter.
This wire should be at a height of about 2 ft., and

. Connect this wire to the “ eart

very great care must be taken that it is well insulated.
* of your receiver
and you will be able to receive in the usual way.

* *

““ WorrikD " (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 threc-
valve set. You would be able to use a frame aerial
quite satisfactorily. Another advantage vou derive
from using a frame aerial is that you do not need an
earth conneclion., This elinilnates many of the
“ parasitic ’ noises which are caused by odd currents
coming into the recelver by means of the earth lead,
and allows greater selectivity by virtue of its dircc--
tional properties. -

& * #*

A T. Q. (South London).—I have a one-
valve set; but although I am nearcr 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 eannot
tune down to a low enough wave-length to git
Marconi House. .If this is the case, as you are so near
the London station, signals from 2LO would be so
strong that they would be heard in spite of the set
not being tuned to their wave-length. You arc pro-
bably hearing a harmonic in the place of the actuat
signal. This would account for the weakness of
reception.

% ¥ L

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 statigns, provided yvour 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.

i 3 * %

* 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 1
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 nccessary.

* B *

“ WAVE-LENGTH " (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 amy use consideriug the coil with only

10 turns, as it would not materially add to the
fundamental wave-length of your aerial.

* L £

R. F. (Clapham).—My aerial is fairly high,.
but I ean 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, vou ean put up & double acrial. If the
combined height and length' does not exceed 100 ft.
Having two wires does not affect this regulation.

- 3 * *

T. P. H. (Hendon).——I have been using a
crystal set with a galena crystal, and until
recently it has given very good results.- Now
however, I cannot find any sensifive spot on-
the crystal. Is-it worn out ? P

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 knife’; /
it is quite Hkely that you will find several sensitive
spots, If this fails, break the crystal into seversl
picees, and use any of these as your detector, This
method very often gives you several good detectors
in the place of the old crystal. "Of course, if yo
cannot find any sensitive spots qven then, the eryst;
will have to be changed and a new one obtained,

<Continued on page 490.)
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DUBILIER GRID

are
THE
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LEAKS

like Dubilier Condensers—
BEST

We have now got into full swing on the mass production of grid
Jeaks, 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 C0. (1921), LD, _

— ——DUCON WORKS, Goldhawk Road,

Telephone—Hammersmith 1081,

Telegrams—Hivoltcon, Pione, Lonian.

Shepherd’'s Bush, London, W.12

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.

RADCOM RHEOSTATS.
FEATURES

Panel Mounting % in. to } in,
Positive stops at Zero and full resistance.
Single Turn Control, S8mooth acting.

PLAIN TYPE .~ . 5/
VERNIER TYPE -~ 7/6
for Detector Valves

Orders value £2, not exceeding 11 1bs. weight,
Carriage Paid.

Radcom Tuners, Transformers, Accumulators
o

adio

COMPONENTS LT2|

12-13, Henrietta St., London, W.C.2.
'Phone * Gerrard 792
Telegrams: Radponents, Rand, Lzml.:dzlz;xé o

ST I U I HH e Hn e G HTHHEA S

BROADCASTING

IS NOW ASSURED
GET YOUR INSTALLATION BEFORE THE RUSH.

HOW TO BUILD THE FINEST RECEIVING STATION EXPANDIN BY INSTALMENTS.

TO RECEIVE SIGNALS YOU MUST HAVE Aerial Wire, 150 ft.

Slhcon Bronze, 4/6 ; Insulators from 4d. eqch Tuning Stand (3 ceils),
Coils from 1/3, according to W.L. ; Detector Unit (valve), 37{6

Phonei from 24/~ ; Condensers, Varlable 5/- to 36/- ; HT. and

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/-.

Hlustrated Catalogue, * W.,” including list of stations, useful book.s,

etc., we can supply, 6d. post free.

WIRELESS SUPPLY COMPANY,
115, FLEET STREEI, E.C.4.
e U U T T

.TiIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIHHIIIIIIIIIIIIIIIIIIIII

RELIANGE RADIO SERVIGE GO0.

THE ** RELIANCE ” CRYSTAL RECEIVING SET.

Mounted in polished oak cabinet, complete with Double
Headphones, 100-feet Aena] 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 O
INSTRUMENT ONLY- £1 10 O

These sets are sold on our ** money back " principle, and

our service extends to free advice on any pomt at any time.

You therefore run no risk in dealing with us.

Call, wnite, 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 4200)
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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 ?°

Onc to one of the piflars 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. 1

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 irom
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 threc or four times the desired minimum.

3k S *

“ WireruL ” (Dagenham).—What thickness
of soft iron is used for high resistance telephone
receivers ? ;

.01 to .005 inches.

% sk Fa

“ 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, y

* *

“ Lickc 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 and the accumu-
lator, be only the prices mentioned, ie. 5s.,
58. 6d., 7s. or 17s. 6d. in all ¢

That would cover the more ¢xpensive transmitting
apparatus, but does not include that required for the
recciving and relaying instruments, whichi will be
dealt with in subsequent articles.

EYs

fob o 1 " 11 1 T
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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-meauns of captive balloon observatious.

] * *

“ WoxDERING ” (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 bhe using valves. The former shpuld be
quite 0.K. for 2L.O 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
shonld 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
vou 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 ic its distanee 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 Jong.

Assuming that it is wound for the whole length of
the former, and also that you are using the usual
gauges of enamelled wire, vour inductance with a
normal aerial would be as follows :—

S.W.G. 900 metres approx.
28 s 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 3} inches
diameter : how long ought it to be using24 dlc.c
wire, -of which I have a lot on hand ?

Approximately 400 turns would give you the avave-
length required. This means the former should be
about 10 inches long.

. * * *

““ 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 i3
to employ a secondary inductance, loose-coupled to
the aerial inductance, and then have the rcactance
loosely coupled t.;) the secgndury. |

G. D. (Barnet).—I 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 erystal, 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 I;ime.

3 *

¢ CoNTACT ” (Grimsby).—Is platinum still
used for the contacts of various wireless instru-
ments, or has it heen found possible to sub-
stitute that for u 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

ECON MANUFACTURING CO., LTD.

HAVE REMOVED TO THEIR NEW FACTORY
63a, Paris Garden, Stamford St., Blackfriars, S.E. 1.

Construction for
Amateurs

BY

F. J. AINSLEY, AMICE.

83 Pages.

Crown 8vo.

70 diagrams and illustrations.

Price 1/6 net
(Postage 2d.)

This book i8 ope which the amatenr |

will read with gratitude to the
author who has rendered a great
‘ service in removing the difliculties
of mast and 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 mattcr.

Crystal Receivers
for Broadcast
Reception

BY

PERCY W. HARRIS
8) Payes.
Over 70 photographs and diagranz'ls.

Price 1/8 net
(Poslagc Zd.)

An explanation in popular language
of the prineiples upon which the
numerous Crystal Receiving Sets now
on the market, -arc designed, the
reasons for the differonces between
them, and how all of them can be
adjusted for the greatest efficiency.
Full directions for building a simple
Crystal Receiver for Wireless Tele-
phone Broadeasting are also given.

Crown 8vo.

All Real Amateurs Read

THEWIRELESS WORLD&RADIOREVIEW

Price

ed..

Weekly.

The Wireless Press, Ltd., Dept.P.W,,
THE PIONEER HOUSE FOR WIRELESS PUBLICATIONS,
12-13, Henrietta Street, Strand, London, W.C.2,

*Phone: HOP. 2000.

i/6 AERIAL INSULATORS 1/6
each. Set of 4 S/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 Lorgret:e "Phones, 120, 2,000 or 4,000 ohms, 21 /- each.

f PUIURA USRS IR APPSR x&%‘ﬂMRMWM’

WIRELESS
ENTHUSIASTS'!

I HAVE IN STOCK ONLY THE

BEST MAKE AT LOWEST PRICES
FOR ACCESSORIES, ETC.
CALL, ’PHONE, OR WRITE—
ALBERT DE SOLLA,

10, LITTLE ST. ANDREW STREET, ST, MARTIN’S LANE.
W.C.2. ('Phone: Gerrard 6725.)

POST ORDERS RECEIVE SPECIAL ATTENTION.
€7 AP PP A SIS AP ASS SN AAASD
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PARIS

| Teleghony on
one Valve irom
SOMERSET

ENTIREL‘Y without previaus

experience, a  Somerset
amateur received music and
speech from Paris “with won-
derful clearness’’ on his home
cotistructed No. 4 Unit made up
from Peto Scott standardised
components. (Name on request.)
You would be equally satisfied.
i This Booklet, well written and
illustrated, shows you how easily

6"
Post Free.

OGur big 32-page ITlUus-
trated Catalogue sent Free
with every Booklet,

you ean huild 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

Umits and you will start right.
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WE TEACH
BY POST.

! ADVICE FREE
1 Most® moderate |
) ¢harges—payabiet
1 montnly.

' LEARN A TRADE
OR PROFESSION
TO A SUCCESSFUL CAREER:

Yours® to success, ﬁ

ARE YOU QUALIFIED 9
FOR THE JOB YOU SEEK ¢

Write for one of our FREE BOOKLETS on’ WIRELESS TELEGRAPHY,
or on any of the following subjects—

Architeotural Drawtng] ¢ Mathematics

Building Construction Matriculation

Clerk ot Works' Duties

Aviation

Boiler Engineering

Can I help you?
I WILL GIVE YOU £50

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

Metallurgy
Mintng

Mine Surveying

Motor Engineering

Naval Architecture
Pattern Making
Salesmanship

Sanitation

Shipbuildin,

Structural Engineering
Surveying and Levelling
Telegraphy and Telephony
Special Course for Apprentices

Boiler Making
Chemistry .

Civil Engineering
Concrete and Steel
Draughtsmanship
Eleatricity
Engineering

Foundry Work
Internal Comb.Engines
Marine Engineering

What proof do you ecarry? Your word to au empioyer is not proof thas
you are efflcient, but a College Qualifying Dipioma or Certificate, asigned
by the Professional Staff, is a proof of efficlency, and a valuable asset in
seoking 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 partioulars FREE OF CHARGE. Parents should seek our advice for
their sons. If you are interested in  Wireless, or any of the subjects
mentioned above, s

naming the subject,

we will send you

FREE BOOKLET. Please

state your age.

Showrooms and Offices ¢
FEATHERSTONE HOUSE,
64, HIGH HOLBORN, W.C.1.

(I}

M.AS.5.

Entirelly NEW Produclion

COURSES SPECIALLY
COMBINED TO MEET
ALL REQUIREMENTS.

HARM swORT s

T ~HILDRE
SAVeLopED

4//;/# ' of the World Famous HARMSWORTH’S
7 TR MEE 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 e

Children’s Encyelopedia has already proved an overwhelming success. You can buy
Parts_I and 2 TYO-DAY.

The Lady-in-Waiting to

HM. The Queen

writes : ‘‘ Her Majesty has looked through it and thinks it sq delightful that she
has at ance given it to one of the Balmoral schools for the use of the children.”

No other Book like it Superb COLOURED Pictures

work will contain

PARTS 1 & 2
NOW ON SALE

Buy them TO-DAY

PYSTTIYTITITTITITITTrsypeny ¢

rosonnsnineie

nightly Parts.

The Children’s Encyclopedia is the 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
Rreside in the evening.

complete
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

Edited

senneie

5 i canvree .

- ” SoananD are sepereses

CHILDRENS ENCYCLOPEDIA

by ARTHUR

MEE "1/3 Per Part
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ELECTRADIX RADIOS.

Immediate Delivery 5
from our Huge Stocks. 1

Everything from a Recorder to an
Earth Clip.
The best-equipped City depot.
COME AND-SEE US.
9, Colonial Avenue is first openingon left

in the Minorics, ncar Aldgate Station,
Metropolitan Ra.ﬂwa.y

LESLIE DIXON & CO. 4.mevss5.

9, Colonial Avenue, London, E.1

LOW RES RECEIVERS.
3/6 cach, Post Free,

NEW GO‘lT POTENT!OM!}T!}RS 7/- Each,
Post Froe. BAMBOO PQLES, 8 ft., bundles of 4,
3/-. OQarriage meard
HYAMS, Southvxlle, South Lambeth, 5.W.8.

TO THE TRADE.

Ebonite—Copper Wire, Bare &
Covered-Aerials-Sleevings, &c.

Wireless Supplies. Prompt Delivery.

Cables & Electrical S]xpplles. Mica House, Olford St.,
Caledonian Rd., London, N.1. Telephone: North 8os

is all you pay for a superbly
made Mead Gramophone with 4
massive  solid oalc cabinet, y/
_gigaptic richly coloured horn,
extra large motdt ‘and un-
usually loud Sound Repro-

ducer. ' Sent packed free,

~and-casriage paid on

10 Days’ Free Trial.
Your money refunded lfnot
satisfied- Exquisitely de.
signed Portable Hornless"
and Taple-Grands at 4(7"/o
below Shop prices.

for illustrated art catalogue.

Company(Dept 6109 )
Birmingham,
21 e

-the

-RADIOTORIAL
QUESTIONS AND ANSWERS:

{Continued from page 490.)

8. S. (Battersea).—Can ebonite panel, } incli
thick, be drilled with a brace and bit as easily
as with a drill, and as neatly alse ?

No. A high-speed drill is the most efticient in this
case ; a brace and bit could be used, but it wouid 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 atmospheries or light=-
ning. These high-voltage 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 eqrth arrester they
have a choice, a8 it were, of two paths; the small gap
or the highly inductive windings of thc A. T.I. These
windings offer great impedance to suth currents, and
as they are usually of sufficient voltage to break
down the tiny air gap of the eartlr 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 8. W. G. Also vour ciccuit shows no.grid leak or
condenser. Try the efiect of connecting & 2-megohm
leak from the grid to earth with the grid lead to the
coil broken by a ‘0003 wnfd. fixed condenser,

* * *

A. H. (Croydon).—Across which terminals of
my crysta! set should Y place o fixed condenser ?

-Direetly across the telephone terminals. If it is
dezired to increase thé-wave-length range of a set a
hundred or two mettes,.a small fixed ‘condenser can
be placed=across.the- aerial and earth-terminale.- For
igstance, it the sct will tune to 2,000 metres and it
is desired to reach.2;600,in order to bring. in.Kiffel
1‘o“er, and no condenser at_all 1s” employed, the
addition of a ‘0005 mfd; fixed condenser would. h'\\'e
esired effect, but should be disconnected when
tuning in’ the lowerrwave- lengphs. 1t need, hardly be
added that thie-latter would not be necessary if the
condenser was variable.~ Even if a variable condenser
‘of a value not exceeding the nbove figure is employed,
further capagity i permissible inorder to increase thc
‘range, and as a matfer of fact, with a lirgt nuinber of
sets, -is preferabie-to placin a loading-induetance in
series, . althongh the rale s to hive & minimum of
parallel eapacity in open circuits.
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AN ANPPN AP
GENUINE BARGAINS.

SPECIAL OFFER FOR THIS WEEK—

Moorhead * R’ Valves, absolufely mew 11/«
Ex-Army Intervalve transformers ... 18/6
Ex-Army Telephone transformers 15/«
Brown Telephones, type '* A" as new
HR., 8000w ses  are e e 40/«
LR. 120w 0w ow o6 am 35/

We solicit your enquiries for nll componenb
parts. ~Valves are sent at purchaser’s risk by
registered post. Post paid on all erders over £2,

Visit our new demonstration and showrooms:
321, Vauxhall Bridge Rd., Vietoria S.W.1.
'Phone: Vlctorm 5413.

WHALE & Co., 201, Powis Street,
WOOLWICH, S.E.18,

'Phone: Woolwich 548.

TO WIRELESS. EXPERIMENTERS, PATENT YOUR
INWY NTION S.

They may prove very valuable. Particulars and

consultations free, BROWNE & CO., Patent Agents,

9. . Warwick Court, Holborn, London, W.C. 1.

Estabhshed 1840. Telephone : ‘Chancery 7547,

PORTLAND'S PARTS. BY POST, ~ All parts for
Condenser and 2-Valve Panel set instock. Ebonite
by return, Amateurs will find parts perfect for
assembling.  Generous terms for trade. List free.
39, SINCLAIR ROAD,

ponTLAND’ OLYMPIA, LONDON,W.14

We have large stocks of all Wireless
Components, AND THE PRICES ARE RIGHT.
VALVE PANELS on the unit system,
each unit self-contained.

Send for calalogue, 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, E.C.1s
‘Phone ; Clerkenweli 4454.

EBONITE

Sheets, rods, tubes, ete. Panels
cut to any size. Prompt supplies.

Address your enquiries to—

A. H. Clackson Ltd

HEAD
OFFICE,

Vulcanite
*3 Manufacturers,

119, Fleet St., London, E.C.4.

~ POPULAR WIRELESS 4

FATHER :

% Hark, Cook; that’s The Hague!”’

T~ - E//C.N\?(»LNF:__'

MOTHER (f%om the door) ;

“ Smell, Cook, that’s the dinner burning !*

[1Vh 4
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ORDER NOW-OR YOU MAY BE TO? LATE. f
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 leadirg wireless factors and
merchants. Qur 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. near]y £20.000 worth of these Head- ;
b phones in all parts of the world.

120 ohms, 42/6 (maker’s price 58/-) I 8,000 ohms, 49/6 (maker’s price, 66/-)
BRAND NEW 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) 1/- exira. ii

OUR GILT-EDGED GUARANTEE STILL HOLDS GOOD.

Every order despatched within 4 hours of receipt.

FULLER The “PARLIPHONE”
BLOCK TY P E LOUD SPEAKER (Prov. Patent No. 21967

Instantaneous success of our effort to pro-

ACCUMULATORS, vide a reliablé loud speaker at a fair price.

i 11 aciti to 220 : . hourr, =
T i e el SOLID EBONITE. NO METAL. ENSURING

Metropolitan-Vickers Electrical Co., Ltd., PERFECT CLARITY AND ABSOLUTELY

Callender’s-Cable and Construction Co., Ltd., a o _:
British Tnsulated and Helsby Cables. Lid,, NO DISTORTION. 25 ins. high, 6}-in. base.

H. W. Sullivan, ‘The interior is screwed and
And over 100 Public Electricity Under- made to receive a Brown's 32 IG

EAKing: o Patent Standard Receiver.
Price List on Application. Order early if prompt delivery
200 always ready charged in stock. is required. Carr, 1/3 extra.

Marconi “ R ™ Valves, 17/6 each. Mullard * Ora " Valves, 15/~ each. *“Dewar” Switches, 5/- each. Valve
Holders, best quality, 1/9. Variable Condensers, ‘0005 mfds. 18/6; 00, 24/6. Murdoch’s Filament
Resistances, 6/9. Dubilier Condensers, 2/6 and 3/- each. Mullard Grid Leaks. S/- 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 ﬁ.'

ol

The City Accumulator Co.,
79, Mark Lane, E.C.3. =z

LOXDON: A. W. GAMAGE, Ltp., Holborn, E.C. SELFRIDGE & Co., LTp., Oxford Street, W. RICHFORD & Co., 153. Fleet Street, E.C.3
YORKS : BARNSLEY BRITISH CO-OPERATIVE SOCIETY, LTD., Barnsley.

GLos. : BRISTOL WIRELESS (o., 52, Cotham Hill, Bristol. .
S. WALES : SOUTH WALES WIRELESS INSTALLATION Co., LTp., 18, West Bute Street, Cardiff. .
N. WALES, Lancs., Caes. & 1.OM.: THE “ ALL-BRITISH ” WIRELESS MANUFACTURES Co., LTD., 70, Central Bldgs., 4f, N. John z

Agents :

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.

o \

October 28th, 1922,

FOR

MAXIMUM

r‘Power—Simplicity--
.and Purity of Tone

THE

ﬂlﬂﬁfﬁ?ﬁor

is incomparable.

{ Al Crystophone models comply with
| the latest Post Office Regulations.

I Outfit No. 2.—Crystophone Receiver,
Type 21 T.T., Crystor Aerial Outfi, a
l patr 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
| insuitable box .. .. £5:12:6

| Type 30 as one, two, three, or four
l Valve Receiver from £9:9:0

The Crystophone will stand the Acid Test of a practical
I ‘demonstration—ALWAYS.

= e e e e e e e e e — — — — ——

| STOCKED BY ALL |
' WIRELESS STORES'
' EVERYWHERE i

Radio brings it

MAGNAVOX
tells it.

| PUysStor |
I {
v || COWL INSULATORS
To enjoy and obtain the greatest possible satisfaction from ’ {
your Wireless Receiving Set, equip it with a Magnavox I (PROV. PATENT) |
Loud Speaker. Hear the voice of the singer faithfulgy I
reproduced, the perfect intonations of the lecturer, or the
natural sound of music. | Guarantee l
The introduction of the Magnavox Loud Speaker for use [ 100% |
with Radio Receiving Sets marks a most important EH. . |
development, and will be the means of making Broad- | ICIency
casting extremely popular. | from any |
I Aerial to Receiver 1
To obtain the greatest sound volume of which the MAGNAVOX )
s capable, use a MAGNAVOX AMPLIFIER. { Crystor Aerial Outfits l
SINGLE-WIRE AERIAL TWO-WIRE AERIAL
| Con.r.a.mn.g 2 clr_y;nor gon'lla:.n'gl ; ﬂr{;\gx‘ ’
IMMEDIATE DELIVERY. | T Oryator Cowl Land.Tn 1 Oryster Cowy LoadTh
L -fvertical or lorizonial), {vertical or hor.zontal I
; . 100 ft. Best Qual'ty  type), 100 ft.  Bost
To be obtained from all dealers or direct from the | ‘&’,‘;‘:}“e“g:""‘;‘gf d“';{c‘g; E‘z‘:’a:‘l‘%’f{?;g?d’“‘f% |
Manufacturers and Sole Licensees : I JRIE o pocked. n nﬁék \ §uni”ey P block, |
box. packed in box.
> s l Price complete, 18/@  Price complete, 21 /-
Sterllng ’l elephone & Electrlc I Postage 1/6 extra. Postage 1/6 extra./ :
TELEPHONE HOUSE, Co., Ltd., 1k - )
210/212, Tottenham Court Road,” London, W.1. I : WIRELESS ! . il
Telephone No.: 4144 M (7 lines). Telegrams ‘Cucumis, Wesdo,L.ondon” l { Honztwgald Well or SUPPLIES CO. ! Vertical Root H |
Works: DAGENHAM, ESSEX. {1 s . LE I
BRANCHES : NEWCASTLE-ON-TYNE : 9, Clavering Place. | LEAD-IN | 64, Mortimer Street, {LEAD-IN E
~———— CARDIFF : 8, Park Place. I | LONDON, W.1. | 2 L
WRITE FOR LEAFLET No. 326, |} ©6/6 Pianer M | - :
1 *Adragonax,Wesdo, London.” L ]
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