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INDUCTANCE COIL
i WINDING MACHINE

POST 1/- EXTRA.

SOLD BY EVERY WIRELESS FIRM
OF IMPORTANCE IN THE WORLD

September 2nd, 1922,

THIS ILLUSTRATES THE LATTICE LAY OF ‘LOKAP WINDINGS ”

IN 15 SECONDS YOU CAN MAKE A“LOKAP” %
COILTOTUNE A BROADCASTING STATION

SIMPLE—WONDERFUL—EFFICIENT—STURDY

BY MAKING YOUR OWN
COILS YOU SAVE MONEY

The only machine of its kind in the world which
effectively enables an Amateur to wind a genuine
“LOKAP” Coil in a few seconds. Makes a large
range of various diameters and thicknesses. Special
. pamphlet upon request.
& Obtainable from the Manufacturers below or :—
London, W.—ECONOMIC ELECTRIC LTD.,
10, Fitzroy Square.
London, E.C.2.—WELLER
68, Basinghall Street.
London, S.E.1.—-H. D.
222, Great Dover Street.
Birmingham.—M. Lawrence & Co., 25, Bright
Buildings, 110, John Bright Street.

Cardiff —R. W. Robins & Co., Park Place.

AGENTS WANTED WHERE NOT
REPRESENTED FOR THIS LINE

& PILBROW,

BUTLER & Co.,

INSIST UPON HAVING THE GENUINE
2 LOKAP ” THE NAME IS YOUR GUARAN]‘EE

e S
THIS ILLUSTRATES THE TRUE SINE WAVE LOKAP WINDING (4 WIND). [ ]

MITCHELL’

ELECTRICAL &
WIRELESS, LTD,,

McDermott Road, Peckham, S.E.15.
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Manufactured Exclusively by :

”* THE ECON MANUFACTURING CO,, LTD,,
>)¢(

e 6, Holborn Viaduct, London, E.C.1.
2»3 Telephone : City 4148.
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OUR PRICES CANNOT BE BEATEN.
! CRYSTAL SETS.
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VALVE SETS

£3 7 6 SONE ki phones rrox £6 5 0
COIL Don’t Pay More for Wireless
' HEAD
HOLDER. ‘PHgNES
:Way ) ;g; 4,000 ohms total,

Best British Make. each Com-
50/ =~ plete.

THOUSANDS
\\ IN USE.
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HONEYCOMB
COILS
FROM '5/6 EACH.
According to Wave-Length.
CONDENSER TRANS-
Capacity '0005 mid. FORMERS
PRICE 30/~ 20/~ EACH.

SEND FOR LIST (P.W.) TO

BRITISH CENTRAL ELECTRIC Co., Ltd.,

6 and 8, ROSEBERY AVENUE, LONDON, E.C.1.
Telephone — Holborn 5848.
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THE
EXHIBITION.

Be sure to visit the

POPULAR WIRELESS

Stall at the Exhi-

bition at the Cen-
tral Hall,

All are welcome.

Good Business.
URING 1921 some 45,000 wircless
messages were dealt with in White
Star liners.  For the first six months of
this year 39,0(;0 have been handled.
3 L *®

An Explanation.

N reply to one or two readers who have
written to the Editor, the author of the
article entitled “The Principle of the

Graph or Curve,” which appeared in a recent
number of Porurar WIRELESS, wishes to
point out that in the diagram illustrating
the article he has shown the voltmeter con-
neeted in series instead of in shunt, as he

\

Miss Maidge Stuart, the well-known cinema actress,
is a keen wireless amateur.

only intended to convey (diagrammatically) tho
fact that bothi voltage and -amperage were

being measured. TFor practical purposes, of -

course, the voltmeter is connected in ** shunt
with the circuit. :
* £l *

New Station at Stockholm.

I HEAR that the Swedish Telegraph Ad-
ministration has now contracted with an
American company for the delivery of the

wireless gear for tho large trans-oceanic

station on the west coast of Sweden.  The
wireless station will consist of one trans-
mitting station and one receiving station, the
former to be built “between Varberg and Fal-
kenberg, and the latter near Kungsbacka,
both to be finished during 192*3.'
* *

Dancing by Wireless.
N experiment in dancing by wircless has
been successfully introduced at Harro-
~ gate by Messrs. Haxby and Brady.
The demonstration took place at the Beech-
wood Hotel, and was voted a great success.

TOPICAL NEWS

=T

49
5 0 |

The dance music of an orchestra could be
heard clearly and distinctly, and the dancers
had no difficulty in executing the various
movements, which included a fox trot. The
aerial was crected on one of the trees in the
grounds for the occasion, and was connccted
by a single wire to the ballroom.

* * *®
Mr. William Le Queux.
R. WILLIAM LE QUEUX wrote to
me the other day from Nantes.

He is holidaying in France and has
been motoring to his heart's delight, for he
is especially fond of driving a car.

At Nantes, Mr. Le Queux tells me, he was
allowed to inspect the grcat Naval Wireless
Station (U A), and, although he gave fow
details in his letter, I gathor he was consider-
ably impressed by the latest I'rench improve-
ments,

Mr. Le Queux has, by this time, probably
visited the Bordeaux station and the Sainte-
Assise-station, which he assured mc he would
be certain to inspect before leaving France.

'S % %y
A New Battery.

HE greatest obstacle to the production of
a perfect battery up to now has been to
securc a suitable medium for scparating
and insulating - the positive and negative
plates. This has been overcome .by the
threated rubber insulated battery, which
cnsures perfect insulation for the plates and
prevents short-circuiting, constant voltagoe
for a long time so that adjustment of current
is retained when once set, and a minimum
internal activity while idlo and no crceping of
acid.

In recognition of the superiority which the
threated rubber insulated battery posscsses
over other types, the C.A.V. Company has
obtained the exclusive right to its manufacturo
throughout Great Britain and Ireland.

* * *

Wireless Control. .
MODEL submarine on wheels, whoso
course will be dirceted by wircless, a
wircless equipment in motor-cars, and

a broadcasting concert in aid of London

hospitals will be features of the Radio and

Wireless Exhibition and Convention in the

.Central Hall, Westminster, from September 2nd

to 8th inclusive.

The exhibition is organised by British
business men in order to stimulatc interest
in the development of wireless.

Exhibits will range from complete wireless
installations for battleships to the * super
antenna,” an American substituto for the
aecrial, which can be attachcd to an electric

light bracket.

The motoring wireless equipment will
cnable motorists to receive or transmit mes-
sages as they travel along the' roads of tho
country.

" In the course of his néw series of articles,
Major Raymond Phillips will deal with the

AND NOTES. | :

\

(HOW TO MAKE
AN H.T.
BATTERY.

s W. S. Sholl,
A.M.I.E.E.

‘ S Sze Instructive Ar-
ticle in this Issue.

construction of a wircless-controlled toy
train in such o manner that the youngest
amateur will be ablo to control his engine by

wircless.
* * *

A Wireless Drama.

HE following story of a wircless drama
appeared recontly in the * Evening
Standard.”

“ A radio set in tho Charles Street gaol, in
Boston, brought news to a prisoner thero
which so startled him that he staggered to his
feet, white as death, and would have fallen
had not the warden caught him in his arms.

“ But the reaction was almost immediato,
and, throwing off the headgear, he shoutsd and
wept for joy as he wrung the warden’s hands.

‘“ George Rollins, who in 1917 bad been con-
victed of manslaughter and sentenced to a long
term in prison, had been a model conviet, and
as a ¢ trusty * was accorded various privileges.

“He was allowed to ‘listen in' at. the
warden’s wireless outfit while news of the day
was boing broadeasted.

“What he heard that oceasioned his
omotion was that Jesse Murphy, inmate of tho
penitentiary in Harrisburg, the capital of

ennsylvania, had confessed to having in
1917 committed the murder of Ordway Hali,
a grocery shop manager in Boston—the very
crime for which Rollins and Lis brother, who
always had most carnestly protested their
innocence, were ¢ doing time.’

¢ Later the warden obtaincd by telephone
confirmation of tho news from K)cal police
headquarters, where ho was informed that
two detectives with extradition papers would
soon lcave for Harrisburg to bring Murphy to

‘Boston for trial.”

A Marconi Donble Note Magnifier,
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NEWS AND' NOTES.
{Continued.)

-

Wireless and Fishing Boats.

PRESS telegram from Aalesiind to the
Norwegian newspaper, ** Aftenpost,”
states that very successful - experiments

have been made with wircless telegraphy out-
fits on small fishing cutters.

* * *.
Wireless Concert.

BOY Scout gathering on September 2nd
in the * Ten Acre,” Chapeltown, will be
notable for the fact that the first

wireless concert in the district will be one of
the attractions. The St. Oswald’s (Sheffield)
Boy Scout band will also be in attendance,
and the Chapeltown troop will give a display.

The New Aerial at Marconi House,

Broadeasting,

THE articles of association of the \)l'oposed
British Wireless Broadeasting Company
have now been submitted for the

approval of the Postmaster-General. M.

ellaway is on holiday, and it was stated at
the Geperal Post Office recently that after
the permancnt officials have examined the
articles it may be necessary to forward them
to him.
* * w

Portugal and Wireless.

“TIMES” message from Lisbon says
that the Portuguese Parliamenmt has

o approved a contract with the Marconi

Company for the ercction of wireless stations

in Lisbon, Madeira, the Cape Verde Islands,

Angola, and Mozambique, to be recady in four

years. A forty years’ concession for working

them will be granted to a syndicate with

Portuguese capital and with a majority. of

Portuguese directors on the board.

* LJ *

Clifdlen Damage,

HEAR that the estimated damage done to
the Marconi station at Clifden is about
£70,000. The receiver and other parts of

the station were entirely destroyed.

* * *

Uruguayan’ Station.

HE Uruguayan Minister of War has heen

requested to authorisc the erection of a

Radio station at Isla Grande, Port of

La Paloma. The station would have a range
of 200 miles, =t
ARIEL,
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THE FIRST WIRELESS EXHIBITION.

UR first International Radic and
Wireless Exhibition and Conference
will be held at the Central Hall,

Westminster, London, from September 2nd
to September 8th.

It is no esaggeration ‘to’say that this
exhibition will attract all London and
visitors frem the Provinces, for it is the
tirst of its kind ever held in this country.

* * *

To-day the whole country is deeply
interested in wireless. The organising
director—Mr. E. Schofield—has borme in
mind this fact, and in consequence the
exhibition will have a very wide
““ popular "’ appeal. The man i the street,
who knows nothing about wireless at all,
will find this exhibition of enthralling
interest.

Some of the special features arranged
include the offer of prizes of £5 and £3
for the best piece of amateur wireless
apparatus exhibited.

Mr. George Sutton, AM.ILEE., and
NMr. Waring S. Shell, AMIEE.,
A.Inst.A.E., both on the regular con-
tributing staff of PorurLar WiIRELESs, and
representatives of the paper, will lecture.

* * #

Mr. Sutton (Hon. Secretary of the Wire-
less and Experimental Association) is
speaking on ‘‘ Wireless Club Matters’’ on
September 4th t\londay) at 7.30 pm. On
‘Thursday Mr. Sholl will lecture on ‘“ Wire-
less in the Home,” and Captain B. G.
Martell is speaking on Tuesday evening
at 7.30. Other well-known experts have
been engaged to deliver lectures.

All members of Wireless Societies will be
received by Percival Marshall, Esq., who
will be 1n the chair at the various
debates,

A special licence has been granted to
the exhibition by the P.M.G., and the
use of wireless will be demonstrated daily.

A feature of the exhibition will be
various mechanical devices controlled by
wireless, and all those who are following
Major Phillips’s articles should on no

account miss this attraction and his
lecture.

The Central Hall faces Westminster
Abbey, the nearest station being St,
James’s Park.

* * %

Porurir WiIreLEss will have a special
stall at the exhibition, and our representa-
tives are at the service of all who have
questions to ask.

Bear in mind that this is the First Wire-
less Exhibition . ever held in Great
Britain, and that all that is latest and best
in wireless science will be present.

A demonstration emphasising the nsefulness
of wireless in tracking down criminals will be
another feature of the exhibition.

Full details will not be given here because
the demonstration is in many ways a unique
one ; but the public will have the opportunity
of controlling a wireless set and actually
causing the arrest of a pseudo eriminal.

A wireless-controlled submarine is another
attraction that will prove very popular.

*

* *

The importance of the exhibition from the
point of view of wireless clubs cannot be
over - estimated. The daily lectures ard
meetings will prove of inestimable benefit to
club represcntatives.

An exchange of ideas will be possible;
points of interest common to all can be
thrashed out round a table and mutual
advantage gained thereby. And the fact
that Mr. George Sutton is lecturing on wireless
clubs should draw many members and repre-
gsentatives from various clubs,

ITH the formation of a single broad-
casting company extensive tests are
being carried out by the various firms

concerned.
The Marconi House station is ready, and only
waits for the word *“ Go.™

The Radio Communication Co. are also
well to the fore, and, in conjunction with the

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

Metropolitan Vickers, Ltd., should 'provide
excellent fare for the patient amateur.

The number of amateur transmitters in this
country, increases steadily.

On 400 metres some really excellent tele-
phony and music may be heard any night of
the week—and some of the messages that are
hurled into the ether are in themselves a com-
plete variety entertainment,

TELEPHONY TRANSMISSIONS.

Station. Call Letters. Wave-length. Remarks.
Croydon .. oo .. GED ., 900 metrms Throughout day to acroplanes.
Marcon: House, London .. 2LO ,, 360 metres Between 5 p.m. and 6 p.m. (not

regular).

Writtle, England .. 2ZMT .. 400'metres .. Tuesda.g)::i, 8 p.m. (B.S.T).
Paris ¥ 53 .. FL .. 2,600 metres .. Daily, 5 pm. (B.S.T.).
Konigswusterhausen LP .. 2,500 metres .. Daily, 7 and 10.30 a.m. (G.M.T.).
The Hague .. 55 PCGG .. 1,050motres .. Soundays and Thuredays, 8 to 9

pm. (BS.T.).
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INTER-PLANETARY COMMUNICATION.

“To Nature nothing can be added, from
Nature nothing can be laken away—the ulmost
man can do is {0 shift the consistuents’ of the
never-varying total. The law of conservation
rigidly excludes both creation and annthilation.
Waves may change to ripples and ripples to
waves—asteroids may aggregale to suns, suns
may resolve themselves inlo nebule—the flux of
power is elernally the same. It rolls in music
through the ages, and all terrestrial energy—the
manifestations of life as well as the display of
phenomena—are but the modulations of its
rhythm.” —PROFESSOR TYNDALL,

THEN asked to contribute this article
the above quotation struck the writer
a8 singularly appropriate, although,

when penning those words, Professor Tyndall
perhaps had no thought of such a thing as
broadcast music by wireless.

The consumption of fuel to generate power,
of power to generate -electricity, of clec-
tricity to generate electro-magnetic waves for
wireless transmission, merely consists of

** shifting the constituents of the never-varying-

total.” The criminal waste of fuel of which
man is guilty is only loss in so far as man is
concerned. It is not lost in Nature’s vast
_laboratory—the Universe.

Our great world is but a speck .in space.
The sun and the planets—all solar systems are
but clusters of specks in the Universe, sepa-
rated from each other by incalculable distances,
compared to which the distance of the outer-
most planet, Neptune —nearly 2,800,000,000
miles from the sun—is as nothing.

Ether Disturbances,

Every star is a sun, like our own sun, radi-
ating forth waves of energy into space. Of
these waves of energy ' the only ones of which
we are eonscious that reach us, even from the
nearest star, are light waves. We say “of
which we are conscious ” because light waves
merge imperceptibly into other vibrations, such
as electro-magnetic waves.

Although doubts have recently been cast
upon the ether hypothesis, pending further
investigation it will be convenient still to
regard that mysterious something, which we
call the ether, as filling all space, permeating
all matter, possessing uniform density, and

serving as a medium for the transmission of.

energy waves.

Now it is reasonable to suppose that in vast,
inter-stellar spaces the ether is disturbed b
such vibrations to a comparatively small
extent, from our point of view. But when we
come to those portions occupied by solar
systems—our own solar system, for instance—
we know that ether disturbances are consider-
able. To bring the matter right home, between
the sun and the earth and other planets the
-ether vibrations must be comparatively violent,
for it is the medium for the transmission of all
light, heat, and other rays from the sun.

“ The Initial Catastrophe.®’

As these waves extend, they become weaker
and weaker beyond the confines of the solar
system, until at last the sun appears as a star to
the inhabitants of the worlds of other solar
systems. And at still greater distances pre-
sumably thcy dic down and become imper-
ceptible.

What is the origin of all this encrgy ?

Energy takes various forms : it may be that
¢t the electro-magnetic waves of wireless or
other ether waves, or of heat or electricity or
life itsclf. One of its forms is that of matter
in motion, - To ‘scck its ultimate origin is to
essay an impossible task. The late Dr. Lowell
preferred to start-with what ho termed “ the

By P. J. RISDON, F.R.S.A.

initial catastrophe ' —the collision in space of
dark, dead suns and worlds, which astronomers
believe they have seen take place in the
heavens.

A collision end-on between two such hard
bodies, even although ice cold, would generate
such tremendous heat as to change the bulk of
thé solid matter to gases and dissipate it
through billions of miles of space. Accepting
Newton’s law of ‘gravitation, in the course of
ages these atoms of matter would gradually
draw together again, countless collisions occur-
ring and again generating heat.

Sun Spots.

The late Sir Robert Ball explained how the
ultimate tendency of these collisions would be
to form a whirling or spiral nebula having a
nucleus, and aggregations forming enormous
“knots” in the spiral. Ultimately the

nucleus would become a sun, and the knots -

gaseous planets, which, continuing their revolu-
tions, and subjected to the cold of space, would
gradually form solid spherical, or nearly spheri-
cal, bodies, thus constituting a new solar system.
As the gaseous matter of suns concentrates
more and more, the collisions become more
frequent and violent, and more intense heat is
generated and dissipated in space.

It is not our purpose here to enter into a
detailed astronomical discussion of the sun’or
of its chemical composition, although these
are esscential to complete comprehension of tho

subject, but out of it all emerges the fact that

energy, once represented by dark, cold bodies
in motion, is thus partially transformed into
radio-active energy propagated as different
Isinds-of waves.

There has been much discussion of late

-years as to the cause and effect of sun spots.

It is generally accepted that they arc vast gaps
thousands of miles deep in the sun’s glowing
surface, revealing its dark, gaseous interior.
Some believe that they are primarily duc to
masses of matter that have combined from the
sun’s own outer layers of gases, and that fall
in vast showers on to its surface, wherc they aro
again vaporised.

A “ Dust * Sereen.

The more probable view is that they are the
results of explosions’ due to the pressure of
the outer gases on those within. Around their
rims vast tongues and fountains of flame shoot
out, some of ‘the jets and flames extending to
distances of hundreds of thousands of miles.
Of such magnitude are these disturbances that
they appreciably upset the otherwise com-
paratively uniform radiation of waves that
reach the world, this being made manifest by
fluctuations in the magnetic field of the earth,
sometimes sufficiently strong to interfere
seriously with magnetic recording apparatus.

We know that the energy radiated by the
sun is sufficiently powerful for light waves to
reach Neptune—a distance of nearly
2,800,000,000 miles—and to be reflected back
to the earth, a further distance of 2,700,000,000
miles, and still be visible with the aid of a
telescope. It is important to consider also that
the temperature of the sun is estimated at
14,000 degrees Fah., which gives some idea of
the energy diffused.

The foregoing alone, apart from other im-
portant factors, enable us to conclude that the
ether within the confines of the solar system
is in a state of continual and powerful agitation.

Professor Fleming, whose charming works on
scientific subjects are familiar to many, sug-
gests that among other things the sun projects
“ dust ” that reaches our atmosphere, in which
it is held in suspension. Thus it would con-
stitute a screen, possessing electrical propertics,
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round the world at a height of some thirty
miles. It is thought by some that it may be
the electro-magnetic properties of this screen
that prevent the waves of . wireless from
radiating into space, and cause them to travel
round the world between the dust screen and
the earth.

Although not everyone is convinced that
such a guiding screen is a necessity, for the
magnetic properties of the earth itself may
possibly be sufficient to effect this (Einstein has
proved that light is deflected by gravitational
or' magnetic attraction), the fact remains that
the electro-magnetic waves of wireless do
follow the curvature of the earth, so that wave-
lengths at present in use would, on that score
alone, appear to be useless for the purpose of
signalling to another planet. )

We have here, however, an important con-
sideration. Sufficiently short electro-magnetic
waves gradually merge into light waves, and
light waves do not (except perhaps to a
negligible extent) follow the curvature of the
earth, but radiate approximately in straight

" lines in every direction,

The Red Planet.

Let us take Mars—for that is the planet
most popularly believed to be inhabited. As

. its nearest, Mars is some 48,000,000 miles from

the earth.

For artificial light signals from the earth to be
observed on Mars it would be necessary for the
side’of the earth where the signals are pro-
duced to be practically in darkness, other-
wise the mightiest light we could produce
would simply be obliterated by the reflection of
sunlight from the earth to Mars.

And since Mars js further from the sun than
the earth, night-time would have to be selected
at a time when tho earth occupies a certain
angular position in relation to the sun and
Mars. * That means that the earth itself would
be invisible to the Martians, whose astrono-
mers, however, must be supposed to know our
position and be on the look-out. Conversely,
similar conditions must necessarily obtain o:
Mars before we could receive light signals from
the Martians. (Incidentally, exactly similar
conditions could not obtain on Mars.)

Let us consider what this implies. The

* Martians would need to generate, at a particu-

lar point on their globe and at a precise time,
povwer sufficient to project light waves equiva-
lent to an appreciable percentage of the sun’s
rays reflected to us from that planet !

The next point is that, whether we consider
light or .electro-magnetic waves, atmospheric
conditions are serious factors in the matter of
obstruction. It appears doubtful to the point
of impossibility whether we could ever produce
energy sufficient to generate waves of either
type of such power as would be capable of
piercing our atmospheric blanket, traversing
mtervening space, and penetrating the atmo-
sphere of Mars so as to be perceptible as
signals, even supposing that their hypothctical
inhabitants are on the look-out for them. Con-
versely, a similar difficulty applies.

In the next place, supposing that by prodigal
expenditure of energy we could transmit such
signals, then, in the vast torrent of waves of
every variety from the sun, there is every
conceivable chance that they would be
swamped—depolarised—time after time beforo
they could cffect their purpose. ;

Although the writer is the last person in the
world to suggest “ closing the door * on experi-
ment and investigation in any branch of
science, it appcars as though inter-planetary
communieation is barrcd by one of Nature’s
inexorable laws—the limitations of human
control over events in the Universe:



256G

UMBERS of wireless enthusiasts with
valve receivers, or transmitters, have
found the maintenance of high-tension

batteries a rather expensive and ' uncertain
business, and will doubtless welcome any
suggestions whereby this element may be
raised in efliciency and reduced in cost.

In the first instance it may be asked : *‘ Can
the amateur make his own dry cells ?” The
answer is in the affirmative, with certain
reservations,

The construction of dry cells, while calling
for care and experience, is not beyond the
capabilities of the worker who is fairly skilled
in soldering and elementary metal work, but—
and it is rather a big but—home-made cells
will cost in materials alone more than the
yrofessionally manufactured article.

There are, however, two sides to o subject

772,

Y
]
it

Figure 1.

such as this, from the reader’s point of view?
as a constructional article is of considerable
educational value, quite apart from its use in
offering practical guidance to the man who
wishes to know * how to make.”

The worker, therefore, will do well to follow
articles of a practical nature as a means of
acquiring useful knowledge, which cammet
fail to assist him in getting the best results
whether he dcsires to undertake the construc-
tion of the apparatus or not.

There need bc no mystery about “dry ™
cells; they are simply a sort of * flapper,” an
up-to-date edition of the homely Leclanché
battery, which, stored away in the cellar, per-
forms as it were the duties of an electrical
Cinderella in connection with the electric bell

Poputar Wireless Weekly, September 2na, 1423,

HOW TO MAKE AN H.T. BATTERY.

By WARING S. SHOLL, AMLEE, Alnst. A.E.

Strictly speaking, the term *“‘ dry ™ cell is a
misnomer, as if the battery were really “ dry
there could be no chemical action, and there-
fore no output of current.

The statc of the interior of a dry cell in good
order is mneither “dry” nor *“ wet,” but
“damp,” the necessary exciting fluid, or
*“ electrolyte,” being taken up by the various
chemicals and powders, and held by them very
much as sea sand retains moisture, and for the
samle reason, viz., that saline solutions attract
moisture and easily keep in a more or less damp
condition any materials mixed with them.

Fig. 1 gives a section of a typical dry cell,
and illustrates the arrangement of the various
elements, from which it will be seen that the
zinc element algo forms the container of the
whele assembly which it encloses.

The paste excitant B consists of a solution
of sal-ammoniac, " etc., applied to the inner
surface of the zinc cell in the form of a paste,
releasing hydrogen which is * depolarised " by
the contents of the bag C.

The positive pole is the carbon terminal T,
while the negative terminal G is merely a few
inches of insulated wire soldered to the zinc
container.

At E will be seen an insulator to prevent the
carbon from sinking through the paste and
causing a short circuit with the bottom of the
zine cell, while at H there is a layer of wax
compound to seal the top of cell, pierced with
a small vent to obviate the gases liberated
bursting the cell.

Having now obtained a clear idea of the
principles underlying the construction of a
dry cell, let us try our hand at making one or
two, if we do not mind paying a few pence for
the experience ‘gained.

It may be observed at the outset that an
1l-cell 16-volt battery may be purchased at
the very low figure of under fourpence per cell,
50 that we are certainly not on a money-saving
proposition so far as dry cell making is con-
cerned } but the alternative suggested farther
on will fully justify our going into further
details with the prospect of ultimate saving.

It will be ¢lear that at every stage of making

‘ihe utmost care must be taken to avoid any

contact between the zine and the carbon, or

i

i

Rl
s

|
ol

SN

Firure 2

the black mixture sutrountting the carbon,
otherwise internal short circuits will be set up
and the cell speedily consumed without
furnishing a vestige of current externally.

With these precautions in mind we will cut
out & sufficient number of pieces of thin sheet
zine, 2% ins. by 3} ins, and bend the longer
side round a former 1 in. in diameter, which
may be made from any suitable round piece of
wood or metal tubing, the overlap of a shade
over } in. providing the joint, which must be
soldered up perfectly tight, also a disc 1 in.
diameter in the bottom of the cylinder. In ~
soldering zine the best flux is hydrochloric-
acid, or “spirits of salts,” which should be
diluted with an equal bulk of water, and not
in this instance ‘ killed ” by adding zine. 1t
may be mentioned that this is the only case
calling for the use of hydrochloric or * muria-
tic ”’ acid, in its simple form, as a flux.

Under no circumstances should it be wused
for any “ electrical ” joints, as it is not enly
corrosive but * deliquescent ” also, and there-
fore attracts moisture, to the detriment of the
insulation. Have the soldering bit well tinned,
apply the flux with a feather to the cleaned
edge of the seam, and run a neat line of solder
along the joint; serve the bottom likewise,
and finish off the container by soldering a 3-in.
length of insulated -copper wire to the top to
serve as the negative tcrminal.

Having thus prepared the necessary number
of zinc containers, we now proceed to make
up the positive elements, viz., the carbons and
the depolariser.

The carbons are 3-in. lengths of }-in. carbon
rod, which must be fitted with a suitable
terminal, which is easiest done by cutting a
strip of thin copper sheet % in. wide, and
bending it round in the form of a clip, the two
ends being drilled for the reception of a ter-
minal, which is passed through and pulled up
tight. Good contact is very important here, or
resistance will be introduced to the detriment
of the output. The ideal method is to * cop-
per ” the ends of the carbons electrolytically,
and force on a little metal cap or * thimble ”
to which a terminal screw is attached.

This i3, however, rather beyond the capa-
bilities of the amateur, so provided the greatest
care is taken to secure a tight fit, the method
already given will be found satisfactory. The
completed carbon clip should be pointed over
with Brunswick black to avoid *‘creeping”
and subsequent corrosion of the terminal.

Manufactured cells usually have the black
mixture rammed in under considerable pres-
sure, but, as the beginner will probably force
the black mixture through the white paste
and short circuit, and thereby ruin the cell,
it is advisable to employ the * sack ” method
of construction.

To prepare the depolariser, take powdered
carbon 10 parts, powdercd manganese dioxide
10 parts, and mix thoroughly, heaping the
mixture up on an old plate and making a
hollow in the centre in the same way as a
mason mixes his mortar. Now make up the
following solution: zinc chloride } 1b.,
water % pint, in a clean glass jar and stir
occasionally until no more of the zine chloride
will dissolve, then add a little more water
until the whole is just in solution known as a
** saturated ” solution, and then add 1 pint
more water.

To this solution now add } lb. salammoniac,
powdered, and well stir until all is dissolved,
adding a very little more water in ¢ase a few
crystals remain as the whole solution is neap

{Continued on next page.)
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HINTS TO AMATEURS

ERY often, when about to mount a ter-
minal on your ebonite board, it will be

found that the screw that fastens down .

the terminal is too short to go through the
ebonite. This' may be easily remedied by
drilling, first, the hole to take the screw, and
then drill out with a larger drill (large enough
to take the head) a recess until deep enough
to allow enough thread to appear above the
board to hold the terminal.

& £ A4

When winding small coils from a reel of
wire always mount the reel on something that
will allow it to revolve freely and take the
wire away from the reel properly and not to
allow the wire to come off the ends in a spiral
form. The last method will be the means
of giving a lot of trouble in the way of kinks.
Should a kink occur, do not straighten it out
by passing it through the fingers, but take
the kink out in the proper direction; it will
saye a lot of trouble.

* " *

Soldering an earth lead on to a water pipe
that has. water in it will not be found an easy
job. A much better plan is to make a small
brass slip similar to a pnmp-clip on a cycle,
clean the pipe where the clip is to be fastened,
and use the tightening or fastening screw as
the terminal to fasten your earth wire on
with.

* b *

High-tension batteries should be well
insulated when in use; it is worth while to
make a small wood box and well paraffin-
wix the inside before standing the batteries
in. This specially applies when pocket
batteries are used. A good plan is to make
the box with a set of points on the top hd
that will act as a switch, to make a selection
of voltage quickly.

* * &
When soldering two pieces of flat metal

together it is a good plan to *“tin’’ both
Pieces first ; that is, clean the parts that are

to be soldered together, and then, after putting
the flux on, melt a small quantity of solder

on the two pieces, rubbing with the soldering .

iron till the metal is quite *silvery.” 1If you

“have a Bunsen flame it is much easier to hold

the metal in the flame and run a little solder
on, wiping off the surplus with-a piece of rag
whilst hot. 1If soldered together in this way—
that is, the two *tinned ” faces put together.
and pressed whilst heated—a very firm joint

will result.
* * *

If you are building a set with very hard
wood, such as teak, and joining up with small
brass nails, a very firm hold will be made by
the nails if you just “ nick ” them first with
something sharp—like a small cold chisel.
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Make small nicks by holding the nails on ®
piece of flat iron and dig the cold chisel int®
the nails by slanting the chisel away from
the point. This- will make the nails hold
much firmer. :

# * L

If your ebonite does. not seem to be quite
flat, do not try to alter it whilst cold ; simply
warm it m hot water or in front of a fire and:
lay-it between two pieces of stout wood with
a_heavy weight on top and do not take out
till quite cold.

* * *
Small steel parts to be “ tempered * are best

heated in molten lead ; the heat in this manner
will be very equal.

A Marconi 3-kw. Valve Transmitter,

HOW TO MAKE AN H.T. BATTERY,
(Continued from previous page.)

saturation point. While the solution is dis-
solving, prepate some small bags of cheese
cloth or similar cotton material § in. diameter
by 2 ins. long to hold the depolariser and- the
carbon rod.

Next pour a little of the battery solution
into the heap of carbon mixture and mix
thoroughlﬁ with a bone knife or flat piece of
wood. The mixture must be just damp and

**crisp,” and ‘not sloppy or sticky, and is.

tightly packed round the carbon, which is placed
in the centre of the bag until the latter is
almost full, when the mouth should be closed
and tied with thin string.

The whole bag should now be tied tightly
in single layers, spaced as shown in Fig. 2, in
order to force the depolariser tightly in contact
with the carbon rod, and thus keep the resis-
tance low, otherwise the output of current
will be much reduced. Any excess of carbon
mixture that may have exuded must be cleaned
off before passing the elements as finished.

A slice of cork boiled in paraffin wax must
now be put in the bottom of cell and the bag
element stood vertically on it and concentrio
with the zinc container. The space between
the carbon bag and the zinc must now he
filled to just level with the top of bag with the
following mixture : Plaster of Paris 10 parts,
flour 2 parts, and sufficient of the solution,
already used, to make a thick croam. Take

the greatest care that no trace of carbon
mixture is allowed to encroach over the white
paste and come in contact with the zinc.

A waxed lpa er disc should now be laid over
the top of filled cell, and the whole sealed down
with paraffin wax or-wax and pitch in equal
parts. When the seal has set, pierce it with a
hot wire and leave the wire in until it can just
be withdrawn so as to leave a clear vent for the
relief of the gases generated by chemical action.

The cells should be insulated by being encased

in waxed paper or, better still, by arranging
them in a card box and filling in with paraffin
wax at as low a temperature as possible to
avoid overheating the cells.

The battery is now finished, and if carefully
made should give 1'5 volts per cell, and a
current of about' 5 amperes on a momentary
short circuit through an ammeter. It may
have occurred to the observant reader that
the bag element might be used in a glass cell
with a sal-ammoniac solution instead of the
plaster paste, and thus produce a type of cell
capable of being recharged, which is not the
case with the dry battery.

This can be done, and is another reason for
adopting the *“ bag ” type of positive element,
the resulting cell being a convenient * half.

“way house” between the small dry cell and

the large and unwieldy Leclanché battery.

In this case the zinc need only be rolled into
a cylinder with the edges about § in. apart, and
the paste replaced with a plain solution of
sal-ammoniac, 3 ozs. to the pint of water. Fou
this purpose the zines had better be “ amal.

gamated,” i.e., coated with mercury, which is
done as follows ; add one part of sulphuric acid
to two parts of water, pour into a shallow dish
and.add a globule of mercury about the size of

- sixpence. Dip the cylinder well into the acid,

avoiding the soldered wire terminal, and with
a rag tied to a stick coax the mercury over the
zinc, to which it will adhere with a silvery
coating.

Keep all rings and jewellery severcly away
from mercury, as it will speedily ruin all such
articles; also, remember that mercury “is
exceedingly poisonous, and act accordingly.
If it'is decided at the outset to make ““ wet ',
cells it will probably be advisable for the
worker to select his glass jars first and work
to the size adopted, as in many instances small
glasses, such as potted meats, etc., are retailed
in, will be available, and thus save the pur-
chase of special cells.

The completed battery of 40 cells, giving in
all about 60 volts, is best housed in a stand,
having a suitable holc for each cell, and pro-
vided with a cover to keep out dust and reduce
evaporation.

- A complete cell of this design_is given in
g, 2. 4

Such a battery will outlast severalsets of dry
cells, and can be recharged at intervals, thus
effecting a considerable economy in the long
run. The cells are best filled originally with &
“ wash bottle’” or a pipette, any occasional
“ topping up,” to replace evaporation, being
conveniently managed by means of a clean
fountain pen filler,
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HOW TO MAKE A SHORT-WAVE RECEIVER.

By PHILIP R. COURSEY, B.Sc., F.Inst.P., AMIE.E.

THE spindle for the reaction coil can be a
straight piece of brass rod, } inch dia-

meter by 2§ inches long. One end of it
should be fitted tightly into the }-inch hole,
which has already been drilled through the
block on to which the reaction coil has been
mounted, and may be gripped firmly in place in
that hole by means of the cheese-head screw
passing through the brass plate in the manner
already described.

The outer end of this spindle will pass
through a hole in the ebonite panel, the
position of which will be shown in the drilling
diagram for the panel to be given later, On the
outer end of the spindle an ebonite knob with
brass pointer is to be fitted. The dimensions
of this knob are given in Fig. I. The knob
itself, marked A in the two parts of this
diagram, should be tumed up out of ebonite
to a diameter of 1} inches, the lower part being
reduced to  inch diameter.
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The overall thickness of the ebonite is } inch,
To its lower eurface a brass collar B, § inch
diameter by } inch thick, is sccured by two
5 B.A. countersunk-head brass screws murked
E E in the lower part of Fig. I. These screws alco
serve to secure in position the pointer D, which
should be cut out of sheet brass, {4 inch thick,
to the approxinate shape and dimensions
shown in the diagram. Through the brass
collar a hole should be drilled and tapped to
take the 5 B.A. round-head or cheesc-head
brass screw marked C, which serves to grip
the complete knob on to its spindle.

A hole } inch diameter should be drilled
through the pointer and br.ss collar and up
into the ebonite, to accommodate the spindle,
care being taken that this hole does not conc
through on to the upper surface of the knob.
The serew T should, of course, project into this
hole, a screw { inch long under the head being
required for this purpose.

While building this knob two other exactly
similar ones can be constructed, as these will be
required for the variable condenser and fila-
ment regulator respectively. The ebonite part
only of a fourth knob can also be prepared,
since it will be required for the range switch.

PART 6.

Knobs to these dimensions can be purchased
ready-made from dealers in ‘the component
parts of wireless apparatus if preferred.

In order to maintain the spindle as rigidly in
position as possible while allowing freedom of
rotation, a bridge piece can be bent up from
strip brass to the dimensions shown in Fig. II.

he brass strip should be about } inch wide and
¥ inch to } ineh thick.

The Condenser.

Through the centre of its upper flat part a
hole should be drilled } inch diameter to fix the
spindle accurately, preferably being reamered
out to an exact fit. Two brass washers § inch
diameter with }-inch hole and about g% inch
thick to fit looscly on to the spindle will be
required later when assembling the spindle
with its reaction coil in place on the panel.

Turning now to the variable condenser, this
can either be purchased ready-made for panel
mounting, the maximum capacity required
being 0:0005 to 0-0006 microfarad. For
those who wish to build up the condenser
cntirely themselves the dimensions of the
fixed and moving plates are given M Fig. III.
These can be cut out from sheet aluminium,
zine, or brass as desired, of about No. 22 gauge
thickness.

The edges and corners of the plates should
be carefully smoothed up so as not to leave
any burrs, and the plates require to be very
carefully flattened. Three holes § inch diameter
should be drilled through each of the fixed
plates in the position indicated in Fig. IIL

When drilling these holes it is advisable
eithcr to clamp the pile of plates rigidly
together in a vice and drill them all simul-
tancously, or to first cut out a single plate in
sheet steel which can be used as a template for
drilling each of the condenser plates. If some
such procedure as this is not adopted it will be
found very difficult to assemble the plates.

Component Parts.

Twenty of the larger plates will be required
to form the fixed plate of the condenser, and
nineteen of the smaller ones. Fifty-seven
spacing washers about -% inch diameter with }-
inch hole and % inch thick will be required for
spacing out the fixed plates of the condenser.
Twenty washers § inch diameter with 2 }-inch
hole and g% inch thick will be required for
spacing the movable vanes of the condenser.

Three brass rods, § inch diameter by 3 inches
long, threaded for a length of about § inch at
each end, will be required for clamping together
and holding in position the fixed vanes of the
condenser.

The condenser will be mounted directly on
the back of the top panel of the instrument,
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so that the upper ends of these rods will be
screwed directly into the ebonmite and fixed
in place with lock-nuts. Their lower ends
should be passed through a disc of ehonite
3inches diameter by } inch thick, which will hold
then in position and alse provide an insulated
support for the end of the spindle on which the
movable plates are to be mounted.

Assembling.

The condenser spindle is a brass rod 3} inches
long by ¢ inch diameter, one end of it being
threaded 0 B.A. for a length of § inch, the
last } inch of the rod being reduced to a
diameter of } inch to form the bearing for the
spindle. This reduced part will pass through a
hole } inch dinmeter drilled in the centre of
the above-mentionéd ebonite dise, which is
clamped on the ends of the fixed rods which
are holding the plates.

[
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A 0 B.A. nut can be screwed on to the
spindle below this cbonite disc so a3 to clamp
the movable vanes firmly in povition, a spacing
washer being placed between adjacent vanes,
up against a brass collar § inch diameter by }
inch thick, which should be soldered on to the
spindle, at a distance of 2§ inches from the end
of the spindle which has been threaded and
reduced in diameter.

When all the condenser. plates have been pro-
perly assembled. in . position on the chonite
panel, using the holes shown in the drilling
diagram of the panel to be given later, it will
be found that a fow extra washers will pro-
bably be required in order to adjust the relative
positions of the fixed and movable plates so
that the latter can pass freely into the spaces
between the former when the spindle is rotate:l.

(T'0 be continucd.)
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The FIRST Exhibition.

The First Wireless Exhi-
bition ever held n this
country opens at the Cen-

tral Hall, Westminster, on
September 2nd.

Don’t Forget to Pay a.Visii
to the POPULAR WIRE-
LESS Stall.

-



Lopular Wireless Weekly, September 2nd, 1922,

WIRELESS CONTROL.

By Maior Raymond Phillips, 1.0:M., Late Member of the Inter-Allied Commission of Control.

-

IN this article I purpose explaining simple
“ selective wireless control,” and at the

same time to give details of my methods
of “direct selective control.” The Ilatter
system was adopted in connection with the
construction of my “ wireless-controlled
carillon.”

In my previous article I referred to “ selec-
tion by sequence,” or *simple selective con-
trol,” such as would be found in a ““step by
step” movement. For instance, a ratchet
wheel may be caused to revolve in desired
stages, by means of impulses from a pawl

N Oo
8

,,. — Fig L |

attached to an armature attracted by the pole
pieces of an electro-magnet; the source of
poiver used for energising the latter being
wirelessly controlled.

‘Direct Séleetion,

If a drum (suitably studded with contact
pins) was attached to the ratchet wheel in
question, and the whole mounted in a suitable
manuer, it will be appdrent that, by revolving
the drum in stages, various electric eircuits
could be opened or closed at will. Such a
simple method of selection would be found use-
ful if applied to the control of mechanism
where ¢ sequence of operation ” was desirable,
but it can easily be imagined that consider-
able confusion might arise if in order to in-
dependently control, say, three electri¢ motors,
it was necessary to do soin “sequence.” For
instance. it might be desirable to first control,

PART 3.

say, motor No. 3, and afterwards motor No. I,
and so on. This would involve a system of
“ direct selection " : the transmitting appar-
atus being provided with keys corresponding
to the nuinber of mechanisms to be controlled.

Figs. 1 and 2 show, respectively, a scheme of
transmitting and receiving circuits, which
proved very successful in connection with my
*“ wireless-controlled carillon.”

No Aerial or Earth. ;

In Fig. 1 is shown a modified form of
“Hertz ” oscillator with other apparatus for
“direct selective control.”” As I explained
in my first article, a modified “ Hertz”
oscillator is shown in order that experimental
apparatus may conform to * official ” regula-
tions in cases where it is not intended to
connect wireless apparatus to an “ aerial”
and *earth.”

The transmitting apparatus as shown in Fig.
1 consists of an induction coil A, spark gap B
with metallic rods N N (which represent an
““ aerial ”'), battery C (for circuit connected to
primary winding of the induction coil A),

“eontacts D and E (which are closed by means

of the “ short-circuiting ”’ device M, which is
attached to but insulated from the armature
of the relay F), metallic drum G with contacts
H and I, “ common return ” contact P, relays
J1, J2 with armatures, and contacts L1, L2,
Morse keys K1, K2, also relay battery R B.
The receiving apparatus as shown in Fig. 2
consists of a coherer with base A, de-cohering
device B B, with contact C, coherer battery
C B, metallic rods H H (which represent an
aerial), relay D with contacts E, relay F with
contacts G and Gl, also-contact device V W
(which is attached to but
insulated from the arma-
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the latter attracting its armature will close

“contacts D and E, thus admitting current
through the primary - winding of induetion

coil.A (the trembler of induction coil is not
shown),-causing a high potential discharge

“(from the secondary winding of the induction

coil A) across the spark gap B, setting up
oscillations which will continue so long as the
Morse key K1 is depressed, as although drum
G may revolve and break contact at H, the
relay J1 will have attracted its armature and
closed contact L1 through which current will
flow to relay F until Morse- key K1 is released.

The same cycle of operations would take
place if Morse key K2 was depressed, except
that drum contact I and relay J2 would be
involved.

By referring to the receiving circuits and
apparatus as shown in Fig 2, it will be observed
that simultaneously with depressing Morse

_key K1 (as shown in Fig. 1) and the coherer A

detecting a transmitted wireless wave, and the
metallic drum X being in the position shown,
current will first flow from the coherer battery

C B through relay D, closing contact E, and

admitting . current from the relay battery
R B through relay T, closing contact G, and
afterwards contact G1. '

The latter contacts are ‘arranged so that
contact G is closed before contact G, and a
dashpot (not shown) being fitted to the relay
F causes a rétardation of  the * upward ™
movement of the armature which keeps con-
tact G closed after current has passed from.the
relay battery R B through contact Gl and
de-cohering device B B.

(Continued on nexl page)

ture Y; a dashpot, not
shown. i3 attached to the
relay F to retard the np-
ward movement of the
armature Y), relay battery
R B, relay J with contact
U, metallic drum X with
contacts L, L1 and *“com-
mon returii ’ contact K,
relays M, M1, with arma-
tures and contacts R, T,
relays N, N1, with con-
tacts Q, R, small series
wound motors O, P, bat-
tery for motors M B.
The motors are shown
merely as examples of
mechanism or apparatus
it might be desired to
control.

In operation the metal-
lic drums G and X (as
shown in Figs. 1 and 2)
are caused to revolve
synchronously, so that, for
example, contacts H (on
drum G) and L (on drum
X) are closed simultane-
ously. The apparatus for
effecting synchronism of
the metallic drums G and
X is not shown.

By depressing Morse
key K1 (as shown (in Fig.
1) cuirent will flow from
the relay battery R B
through relay Jl, drum
contact H, and * common
return " P,throughrelay I ;
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(Continued from previous page.)

From contact G, current flows through
relays N M through contact L, *common
return ” K, and contact U of relay J. Con-
tacts Q and R will simultaneously be closed
by the armatures of relays N and M admitting
current through electro-magnet windings of
relay J, breaking contact U connected with
* common return” K, cutting off communica-
tion with contacts L, L1, and admitting
current from motor battery M B to motor
(shown series wound) Ol, although drum X
may revolye, and contact at L be broken.

The motor O1 may be kept working so long
as Morse key K1 (shown in Fig. 1) is kept
depressed, and the secondary winding of in-
duction coil A discharges a high potential
discharge across spark gap B.

The motor marked P in Fig. 2 could be
operated in the same manner, by depressing
Morse key K2 as shown in Fig. 1. It will be
observed that with a *fixed” wave-length
the scheme of circuits shown in Figs. 1 and 2
admits of numerous mechanisms being con-
trolled.

In subsequent articles I hope to give details
showing the construction of a model wireless-
controlled airship and train, and other exyeri-
niental apparatus.

(To be continued.)

A NEW GIANT STATION

'HE new transmitting station which the
Government propose to erect at Bourne,
near Spalding, Lincolnshire, for the pur-

pose of direct wireless communication with, in
the first instance, Indig, South Africa, and
Australia, and later with Canada and other
parts of the Empire, will surpass in magnitude
- anything of -the. kind hitherto constructed in
this country. While it will not equal in actual
size the great new French station, which was
opened recently at Saint-Assise the varying
functions of the respective stations have to
be borne in mind, the one being for commereial
purposes, the other for official purposes.

There will be, at the English station, eight
stecl masts, each 800 ft. high (more than twice
the height of St. Paul's). These masts are
used for supporting the antennz, and con-
stitute the most costly item of a wireless
station. Becausc of the fact that steel is a
conductor, and therefore liable to cause loss of
clectrical energy, the masts will be insulated
in sections, and will stand on an insulating

base. They will be guyed to concrete anchor-:

ages, and will be designed to take a horizontal
pull of ten tons at the top, and a wind load of
80 1b. per square foot. The masts will be
arranged in the form of a square, in the centre
of which the transmitting station will be
situated.

The buildings will include an operating-
room, a boiler-hoise, an engine-room, and a
high-frequency room, together with work-
shops and an emergency operating-room. = The
apparatus will consist of thermionic valve sets
capable of transmitting continuously at

*ninety words a minute for reception in Poona,

Johannesburg, or Perth, as the casc may be. /

The ncw receiving station at Banbury,
which will represent the other terminal of the
[mperial chain, will be built on similar lines
to the station already in existence there in
connexion , with the Leafield-Abu Zabal
{Egypt) link of the chain. In general, it will
somprise a central plot, 250 yards by 50 yards,
for the operating building, and two other plots,
220 yards square, on either side of the operat-
ing building, and about 550 yards removed

Jfrom it, on each of-which will be erected a
mast 300 ft. high,
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“ WHIRLED INTO WIRELESS.”

By BILLY MERSON,
The chief langhter-maker in the Revue *‘‘ Whirled into Happiness.”

AM a wiry little chap myself, but wireless
is in my blood. I can see the whole of
its wonderful future. I am going to make

you a present of that future. -

When politicians start pulling the wires by

- wireless you can say that wireless will really
- have come into its own. But that time is not

yet. When that happens wireless will have
done most other things. I've often said the
day will come when vehicles—our Norbury to
Westminster trams, for instance—will be driven
by wireless—overhead wireless, of course—
from a broadcasting station. Don’t think I
am fooling when I say this. I believe it most
tremendously. People don’t realise what
wireless will do in the future. I do.

And I know something about wireless—or, at
least, my son does. He's crazy on it. He and
1 are putting up a wireless mast shortly at
Ditton, the shortly depending on how long it
will take for wireless sets to become really
cheap.” They will very soon, believe me.
Eleven guineas is much too much.

I flatter'myself I am not a fool when it comes
to matters telegraphic or telephonic. It was
my job before I fell to the boards. I used to
be employed by the old National Telephone
Company—as one of the present-day operators
well knew after he had come to effect a repair
at my house at Streatham.

There was a fault in our telephone, and after
he had been at it for two or three hours I came
in. Isaw in an instant what was wrong. The

thread of one of the wires under a screw was
causin®™a *‘ short.” So I bet him I'd put it
right in two minutes. He took the bet, foolish
‘bay. I took the affected part, and, in my very
‘best bedside manner, blew on it very gently.
When I had finished I brought him a looking-
glass 50 that he could study the look on his
‘face. But I gave him the 2s. 6d. back.

So you see I know what I am talking about.
In the old days we had wircs. Now there aren’t
any. So much less to learn, you see.

Yes, in the days to come we will he playing
the piano by wireless. Why not ? Stranger
things than that have happened. I don’t
suppose, we’ll ever milk cows by wireless, but T
bet you we’ll be kissing by wireless. Oh, to be
the transmitter !

It’s going to affect the theatre, too. I can
see the doom of the actor. All you will have in

.the wireless age will be marionettes, built up

from a cinematograph basis, controlled by
wireless wires and speaking by wireless tele-
phony. It sounds wild;, doesn’t it? But
wilder things than that have happened.

Just to show you what can be done by wire-
less I may tell you—'sh '—that I’'m pulling legs
by wireless now. I've got a hat with a steel
band inside to prevent it getting out of shapo
when I get swelled head. The number of
people who believe that the wireless receiver
is under the leather band is incredible. That’s
my little wireless joke. But all I've told you
otherwise is dead serious,

BENDING A WIRELESS WAVE.

1'1‘ has always been believed that when a wire-
less message was sent out from a trans-
mitting station that it sped equally in all
directions in perfectly straight lines of wireless
waves, just as when a stone is dropped in
water the ripples' float out steadily in all
directions from the centre of the disturbance
until they reach theé side of the pool or from
want of power vanish from sight.

But it has recently been discovered that a
train of wireless waves can be easily turned
aside by certain objects.

Great attention has, of late, been focused
upon directional wireless—that is to say, upon
wireless signals transmitted from a special type
of aerial which has more or less concentrated
them so that they travel only in one desired
direction.

If it is true that ccrtain objects will deflect
the course of wireless waves, directional experi-
menters will find themselves faced with
another problem.

Washington, U.S.A., has been the scene of
experiments which have resulted in the above-
mentioned beliefs. Tests were instigated to
determine the effect (if any) of objects such as
electric cables, steel structures, iron monu-
ments, trees, stones, and rivers upon the direc-
tion of wireless waves.

The experiments were conducted as follows:
From a transmitting station certain signals
were radiated, and at different points from their
origination their strength was measured by a
direction-finding receiver. .

The aerial of this finder can be rotated until
a position is reached when the signals are
loudest in the telephones. By this method the
direction from which the wave has come can
be detected.

Measuring a wireless wave after it had come
into centact with a large concrete bridge, it was

. placed at an angle.

found that the rays had been bént fourteen
degrees out of their course.

Similar measurements were taken after a
wireless wave had come in contact with the
Washington monument, which, it inay be men-
tioned, is a plain square obelisk of white Mary-
land marble. It was found, to the amazement
of most concerned, that the wireless waves
had been bent to the extent of eighty degrees ;

“or, to put it more clearly, had been deflected to

a course nearly at right angles.

Therefore it must be admitted that such
obstacles as monuments, buildings, and bridges
affect wireless waves as reflectors. A wave
coming in contact with them will glance off
again at an angle.

An interesting discovery arising out of these
experiments was that the obstacle itself tends
to become a receiving agent, acting very much
as a sort of aerial.

Certain obstacles, depending a great deal
upon their height and size and the material of
wlgich they arc made, have a tune of their own !

Sometimes the tune of an obstruction will be
about the same as the tune or wave-length of the
wireless signals. It was discovered that this
was so when the reflection was the greatest.

It seems as if, therefore, under certain con-
ditions, the best reception will be obtained if
the receiving set aerial, should it be near an
obstacle known to reflect wireless waves, is
In‘this case the aerial of a
receiving set near the Washington monument
might with advantage be set in a line at eighty
degrees to the expected line of the wireless’
wave instead of in a direct Ime with the direc-
tion ffom which the signal is expected.

The discovery, although probably not wel-
comed by experimenters, already harassed by
many difficulties, is very important, and will
lead to many modifications and developments
in wireless.
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COMPLETE AND EFFICIENT ONE-VALVE

RECEIVING SET

1 Vvailve Panel, in mahogany bO\, \uth cnrcular : O Rds
filament resistance ... 14 0
1 Variable Condenser 1 o o
Complete set of slab coils for all \\Meleugths P 45 O
1 valve (Ex-Government, if in stock) B 12 o
1 Battery, 72 Volts, tapped off every 4 Volts 15 0
1 4-Voit Accumulu(or 1 0o o
100 ft. Aerial Wire, best enalmelled. strauded Copper 7 6
2 Insulators .. = 2 o0
1 pair Head Telephones d 4 140+ 0
60 ft. 19/30 Tinned and Rubher-covcred Gable, for
earth comnection and wiring iy . 1 6
8o 37" 0

VISIT OUR STAND, No. 43,
All-British Wireless Exhibition, Horticultural Hall,
Sept. 30—0«ct. 7.

Tlnsteated Catalogue (P/W) 16 Pages. 100 Illustrations. 6d, DPost Free,
When writing please mention this publication.

LESLIE McMICHAEL, Ltd.,

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

{Bus Secrvices 1, 8, 16, 28, 3t all pass West End Lane)
Telephone: HAMPSTEAD 1261. Nearest Tube Station: KILBURN PARK (Bakerloo).

0 000000000000000000000000000000000000000000000000000
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For they are
_ Jolly
\-FELLOWS

FELLOWS HEAD
TELEPHONES,

4,000 ohms.

Two earpieces in light die
cast non-ringing metal.

PRICE -

DELIVERIES. _ Immediate
against cash with order.

MANUFACTURE.  The same
high grade workmanship as
the Fellows Magneto.

SEND YOUR ORDER TO-DAY.

(Cheques, P.O., P.0.0., or
M.O.to be ctomsed London,
City and Midland Bank, Ltd.)

Tradcterms for quantitics on requess
FELLOWS MAGNETO
Co., Ldd.,
LONDON, N.W.10.
Telephones = - Willesden 1560-1

Quizmag
Telegrams = + |\ phone, London,

For all radio apparatus
and components.

- 30/~ per pair.

good-

To ensure

theearliest
attention
send this
page with

your crder

I Wsoayw‘a(lofw

OPENED BY WIRELESS.
THE FIRST

INTERNATIONAL

\RADIOEXHIBITION/

CENTRAL HALL,

SEPTEMBER 2nd to Sth,

FROM 11 a.m. to 10 p.m. DAILY,

WILL FOR THE FIRST TIME ON THIS PLANET BE OPENED BY
WIRELESS.

WESTMINSTER,

Licences for Transmitting and Receiving have been issued
by the Postmaster-General specially for the Exhibition.

The Exhibition is not confined to British Firms, and is there-
fore representative of all the latest and best developments
connected with Wireless.

Important Conferencés daily at 3.30 p.m. and 7.30 p.m.
“ MODEL ENGINEER ” Day, Wednesday, Sept. 6th. The
Editor will receive all members of Wireless Societies on this
day, in the large Reception Hall.

Wireless Experts daily in attendance to give Free advice in
all matters connected with Wireless.

Competitions for (1) The Best Amateur piece of apparatus
(excluding aerials). Prizes £5, £3, and numerous other prizes
and diplomas.

(2) The hest Juvenile set or piece of apparatus (exeluding
aerials). Age limit, 16. Numerous prizes and diplomas
will be awarded.

(3) The Best Invention connected with Wireless.
diplomas awarded.

Prizes and

Entry forms should be applied for immediately, and may be
filled in on arrival at the Central Hall.

There is no Entrance Fee for any of these Competitions.

Numerous inventions connected with Wireless in the fields
of traunsit, telephony, telegraphy, etc., will be demonstrated
daily.

A Competition demonstrating the use of Wireless in the
detection and prevention of crime will be held daily. This
will be open to all visitors. No entrance fee will be charged.

Admission 1s. 3d., including tax. Tickets in bulk to Secre-
taries of Wireless Societies 8d. each (including 2d. tax).
Motor Buses from all parts pass the Hall, which faces the
Houses of Parliament and Westminster Abbey. Nearest
Station, St. James’s Park (District).

|
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"RADIOPHONES 3
E
|

WE ARE THE ACTUAL MANUFACTURERS.
MASS PRODUCT!ON PRICES. '

/100K LOOK! LOOK!

WIRELESS
I HEADPHONES

We le:?d 5 "

| every time PAIR
posTAGe 1/-

High Resistance (4,000 ohms total)
double. Headphones with adjustable
double head Bands. Beautifully
finjshed. Brand new. Specially made
for the reception of wireless broad-
casting, and Complete with flexible
cords.

Money, returned if not
‘completely satisfied.

DELIVERY BY RETURN
FROM STOCK.
Compare our Prices.
Inspect our unsolicited
Testimonials.
Satisfaction guaranteed, N
H. STANLEY PRINCE
& Co.

PR

WESEEE B NG We | Specialise in
AT THE ' :

ALL:BRITISH | COMPLETE SETS.
WIRELESS NO “EXTRAS™  Write for List 45.
EXHIBITION | Also '
HORTICULTURAL RALL, | COMPONENT PARTS

: WESTMINSTER, S.W.1.

FOR BUlLDlNC OWN SETS.
Sepptember 30th to October 7lh } Wme , for List 46.

A'l our sets are complete with all necessary accessories.

Uoubl§/4000 -ohm headphones, H.T. Batteries, Accumulators, l ])ROM])T DELIVERY i

ariable Condenser, Valves Aeria! Equipment, Etc.

LRy SRRSO PP

FROM- STOCK. ’
The POPULAR Crystal Set, £4-5-0 Complete
The PRINCE Singl)::-Valve Set, £10-10-0 Complete I BUY NOW!
The KING RADIO -Two-Valve Set, £15-0-0 Complete -

€1 The WIRELESS WONDER Three-Valve Set, £25-0-0 ,, Send Cash with
The WIRELESS WIZARD Four-Valve Sct, £35-0-0 Order addressed |

¢ Sales Manager ** |

|
All theze Sets are approved by the Postmaster-General.

H. STANLEY PRINCE & C0. ¢ srincs)

WIRLESS ENGINEERS AND MANUFACTIURERS,

City Office: 126, BISHOPSQATE,

ETHERLEY WORKS, ABBOTSFORD AVENUE, WEST' GREEN, LONDON, N.15. LONDON, E.C.2. i
& AV SV VP PV U PV VP PV UV V.V V.V VS |
- _fmmm
rabpio K.B. equipmeNT. |} EVERYTHING FOR WlRELESS
IMMEDIATE DELIVERY—IMMEDIATE SATISEACTION | ¢ Instruments, Parts, and Materials.
VARIABLE CONDENSERS (with Scale and Pointer), Aluminium Condenscr Vanes, 34 oo et 2}d. pair
Washers for fixed and movmg plntes <. e 34. and 5d. doz
"IN POLISHED Brass Rod, threaded 3-16th . . . 6d. ft.
FOR PANEL MOUNTING. MAHOGQANY -Brass Rod, }” square, 4d. ft., 8- 16th round 31d. ft.
- CABINET ans Hc‘( Nuts 1-8th, 43d. doz 3-16th, 1d. cnch, 9d -
APACITY. o o . i 0Z.
CAPAC SET OF PARTS. [ ASSEMBLED. |[(ASSEMBLED) %B ‘%43 ;’Bé‘z Ed. 32&3?‘ ﬁ‘i 2213 A 71d' :loz
: = rass Strip, 3 x ;,auge. ; " x21g 60 0O id. ft.
.gg\:s :;15: 1;25: 3?’-2 Brass Tube, 5-16th bore(ul sizes) .. . o0 8d. ft.
00075 17/- 20/- 26/ "';’2?;3;“’5? A na ot and 2 BN, Tl S 24, dos
; E 1 . do
:333; ::/: :Z;: fg;f Condenser Spindies, 1 5q.., thrt'aded ‘top and bottom for =
‘0002 - 11/ 16/- Rhor o e eer b & Brase Bushus o4 chen
pe: itworth .. .. ..
0001 7/; 1g5- 1;/‘5 Extension Handles, 1/? uf\'e Holders, 1/6 . .. f/v:it
00005 .3/ - /- Stops, 1-8th threaded, 8d. pair ; Knob with pointer .. 1/-
- ENGRAVED EBONITE DIAL .. ..  3/3 extra. Filament Resistance with Knob and Pointer . . 3/9 each
4 ; . : Grid Condenser and Leak, 2/6 ; Teleplione Condenser . 2/8 each
LAMINATED. SWITCH .ARMS (Complete). .. .. .. 2/5ezch. Contact Studs, ld and 2d. each ; (,oppe-r Foil, ‘005, 6~ m] 6d. picee
FILAMENT RESISTANCES (Panel Type) .. .. .. 4/-euch. Crystal Cups, 6d. ; Tested Crystals, 6d. ; Wood’s Metal 4d.
3 ” Ebonite Sliders, 1/3 Brass Detector with vernier ad-

K.B. UNITS. . justment ... 5/- each
DETECTOR PANEL ci se .. £1 14 6 .S Ebonite Valve Panels 9" x'6" x i” 3/- H 4 x A 1/3 Ib,
CONDENSER PANEL ) .. .. £1 18 © Ebonite Discs, 34" diam. .. o oo 1/4 each
L.F. AMPLIFYING PANEL .. .. £ 3 © Mica, best ruby, 2” x 1}*, for condcnsers ‘2d.¢ach’ .. 1/6 doz.
CHg ” o Ry . Irﬂb:)d ite Roa. Y %mnite‘;‘.‘imrltm'lm'eldl ftu 1 16 1t ; 1} 556 e

. . . 1. nite iam, % 8 ¥ 6 it.

Price -ncl_udes Engrave: t'Z“"f.!o asnud ::‘I;shed Mahogany Cabinet. Ebonite Tube, 1-8th and 5:32 bore by s outsnte Sl llld. ft.
e PP - ;‘bom'te S?eetlltgth ?{“dla ‘Il‘;ith 5/~ b, 3 8 2 o~ e 4/- b,
. o K v b orcelain Insulators, Ree ; egg ape .. .. .. 6d.

KB.H 2 VALVE RECEIVER (l ReCt-v l L-F-) -Laminated Switch Arms, 1* to 14° radins 5% oo 2/6
COMPLETE from Aerlal to Earth £15 15 O Variable Condenser, ‘00075 M.F., in mmahogany cw, .. 19/6
PANEL ONLY .. i8 8 O Yﬁrmbles(hlndcnser "00075 M. F., for pancl o4 ac 15/-

e 1 00 B oo oo -3 2
LARGE STOCKS OF ABOVE NOW IN HAND. ALSO STOCKS | @ Liorine Seales, ongraved 180° .. Y e e
OF ALL OTHER AMATEUR REQUIREMENTS. Lnan310 %oevmé “:’;'/rfo |24'5 w. é} L8 1b. ; DCC 36, ; e
“€arriage exira on orders under 2. CATALOGUE P[W, POST FREE, 4d. Aerial Wire, 7/22 Stmndcd enamellcd 100 £, .. . b
“Listen in" at our Showrooms: Open 8 am. till 7 p.m. H.T. Battu‘xes 15 volt . 3/- each :
LIST 3d., POST FREE ON ORDERS VALUE £2,
THE “K.B.” RADIO EQUIPMENT COMPANY, .
Uead 0fices & Showrooms : 109, High Road, Kilburn, N.W. 6. J. BRIDGE & SONS,

]Bluls()Sezrgniesﬁ—l—P X aminutcs( é(iibzl{n liitlrk)Station Nelson Street Works, SOUTHEND-ON-SEA ; and 300, London

433 Loor. el Lk Road, WESTCLIFF-ON-SEA
TRADE SUPPLIED. !

‘wmwmwm@
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NEW SERIES

‘SUMMARY OF LAST ARTICLE,

The ether is the seat of electro-magnelic
waves. Itis supposed to be distributed throughout
the whole universe; and lo peneirate all material
bodies=  Ether waves are - iransverse waves,
propagated at a velocity of 186,000 miles
(300,000,000 ometres) per ‘second. They vary
tn length, light waves being “the shortest. and
wireless waves the longest, so far as we know.

The length of a wave may be laken as the

distance belween ils crest and that of the mex:-
wave, bul see the more correct definition given.
in the article.

Wave-length — ———= Ny
l‘requem:t/

Frequenc M-y
1 y= Wave-length

Velocity = Wave-lengthx Frequency.

In other u‘orda, the higher the frequency, the
shorler the wave, and vice-versa. T'he velocity
never alters appreciably.

O effect commumcatxon by wireless tele-
graphy or telephony we need a sending
station and a receiving station. The send-

ing station consists of an apparatus for the
production of Tngh frequency oscillations

Train of Damped, waves.

Continuous ( or-undamped ) waves.

Figi.,

W3

i the. aerial, the radintor proper, which is
an elevated wire or system of wires.

Two typés of ether waves arc employed

in wireless.

(a) “ Damped > waves. These are produced
by the discharge of electricity’ across an air-gap
by means of an electric spark, and are termed
 damped-” . because they are radisted in
g:;rt series or trains, which gradually die out.

ec Fig, 1 (a) Transiisdion” by the  spark
method is being superseded by.a newer and
better method (b), hut is still used on ships,
eoast stathns serving thps, and ‘certain of

t‘hc older* Righ- power i statmns..
A 'n'ansmmmg Statlon )

" (b) “ Undamped ™ or * continuous” waves.
These are produced by vanmm devices, chief
of which ‘are the arc, | . Alexandersou
alternator, .“and the thenmomc “NVilve ‘or
vacuum :tube. Of these the most: efficient
ig the valvé transmitter, developed “by* the
Marconi “((ompany to a degree. whieh has
énabled them to communigate fmm Camarvon
to Australia by this method: Conhnuouq
waves arg,so called because they are radinted
in an umbroken series of constant power.

See Fig. 1 (b). On account of the fact that
rhe energy is radiated continuously, this
method i3" more economiecal than the spark
method, besides presenting, advantages at the
receiving end.

A bref description of the ‘operation of a
transmitting station is as -follows:, Flectnc
current, either drawn froin_ public supply or,
generatcd on the station, is converted into
high-frequency ozcillating form by one 6f the

.frequency.

By E. BLAKE, AM.IEE,

PART 7.

anethods mentioned above. This H.F. current
is caused to flow in a * closed ” eircuit, closely
associated with which 4is the aerial circuit,
which is an open circuit connected to earth
at its-lower end. The closed and open circuits

are said to be ‘ coupled” together, which:

means that they are brought into proximity
with each other, so that the oscillating electro-
magnetic field set up round the closed circuit
can cut the open circuit and cause to flow
therein a H.F. current of the same ftequency
If you have properly digested my previous
explanations of what happens when a moving
electro-magnetic field cuts across a conductor,
you will now see how those phenomena are
turned to the service of wireless.

Wiring Diagrams.

Suppose the engineer is Instructed to test
with another station, wing a wave 600- metres
in length. -By the simple formula ¢
_Velocity

Wave-length g
he knows that he has to produce in the aerial
or open circuit-a current with a frequency of
500,000 per second., because

Frequency =

'300,000,000 (metres per second

600  (wave-length in metres)=500,000
cycles per second.

Therefore, he must adjust theé closed and
open circuits ta that frequency. + Now the
adjustment "of a circuit so thai an electric
current will oscillate therein at a given
frequency i8 accomphahed by a suitable
vanatlon of two phymca.l quantmes called

“ inductance ”’ and ** capacity,” which regulate
These terms will be explained
later on. Suflice for the moment to say that,
within certain lLimits fixed. by the design of
the particular apparatus on the station, the
engineer ean vary the frequency at which the
current oscillates in the closed and open.
cireuits;” and therefore the lenn'th of the

: ebher waves mdmted

We have, then, when the cutrent is ﬂnwmg,
an H.F. oscillating current in the aerial cireuit.

"Fig. 2 i8 a simple diagram of a transmitting

gircuit. Please notice “how the various parts
are represented, because the lines are really
symbols which are employed by engineers to
represent electrical circuits and connections,
and you must learn. how to read wiring
diagrams. This ‘diagram does not show' the
apparatus for producing the H.F. current,
but only the closed and open H.F. circuits.
A-elosed. circuit is a poor radiator ; that is
why-its energy is transferred to the open aerial

offered by the resista

r Variable }/ Aeral

Condensenr (Open

Cmcml‘)
! ' Variable
HF Closed Coupling.
Circudt.
, ; Vv E
Variable -ﬂ:f arth:
wnductance, =

Lo e .
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FOR THE BEGINNER

circuit, which is .a good radiator ; for our
object is to get the energy away into space.
The electric and magnetic fields set up by the
current in the aefial are propagated in all
directions as alternating stresses and straina
of the ether. This efféct spreads outwards
from the sending station like the walls of a
bladder being inflated, the station being in the
centre of the space enclosed by the bladder.

When the waves penetrate the ground they
are soon used up by the resistance of the
earth ; upwards they spread as far as a certain
portlon of the atmosphere, called the * heavi-
side layer,” from which they are reflected:
But they are propagated over the surface of
the globe without opposition other than that

r?:; of the surface, which
varies according to its nature—whether water,
sand, or forest, and so on—and the absorption
of their energy by the atmosphere and by
obstacles such as mountains.

The range of a wireless station is simply the
distance at which its signals can be usefully
received. In practice, the range varies accord-
ing to the direction in which reception is
desired, ‘the naturc of the terrain hetween
transmitter and receiver, the time at which
transmission takes place, the season of the
year, the wave-length employed, the sensitive-
ness of the receiver, the design of the receiving
aerial, and numerous other factors.

Although the radiation of energy is greater
in the case of short waves, experience has

W 'U\Mﬂ[\fv- fU\N- a'dof'(ﬁpark)
AVAVAVATAVAVAVA

/'795.

(cw)

shown that, as a general rule, long waves are
better for long-distance work, because they
are less ‘easily interfered with” Ttis true that
American amateurs succeeded not long ago
in transmitting acrossthe Atlantic with waves
only 180 metres long, but you will notice
that the commercial trans-Atlantic stations
all use waves of great length. Not only
is this so because of the reason just mentioned,
but alse because, in order to get into the
aerial sufficient power to ensure a-satisfactory
service, an aerial of a certain size is necessary.

Radio Signalling..

It is wasteful and altogether bad pmctxce
to attempt to overload an 1 aerial with power.
Thiis with increased power.inéreased capacity

of aerial is needed, and this tcnds, beyond &
certain limit, to increase the wave-length.”

Radio slgnallmg is ,‘)(elformed telegraphically
by muking and breaking one of the circuits
of the transmitter by means of a telegraph key,
or by special mechanism in the casc of auto-
matie lugh speed working. If the system is
“spark,” then when the telegraphist depresses:
the key, theréby closing the circuit, a series
of damped wave-trains ‘is radiated from the
aerial. If a long seriés is radiated, the corre-
sponding signal received is a dash,” a short
series resulting in a * dot.” Various combina-
tions of dots and dashes can thus be sent
according to the Morse code, and these can
be transcribed into the letters of the alphabet
by ‘the receiving operator. In the continuous
wave system the same means is employed,
though in this case a dash is not a series of
separate wave-trains, but a continuous series
of -waves several times longer than that seut

-out by-a-dot. -Fig. 3 will make this clearer.
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A HOME-MADE RECEIVER.

Mr. D. Jobling, 51, Frater Terrace, East Hoodon-on-Tyné, sfpends most of hisiffee evenings with hig
¢ wireless friends.: -‘They are seen constructing a receiver in the photograph.

A fine experimental transmitting and receiving station built by Mr, W, Hoppenback, the Ritz Hotel,
Ticcadilly, Practically all the gear was conctriicted by Mr, Hoppenback.

This pbotograph was sent in without any. name and address'attéched. Will the owner please com~
.. municate with the Editor and claim lus fee P

Popular Wireless Weekly,

ONE OF TEDDY TA

This young gentleman is rapidly acquiring a taste for listening-in on the
S.E. Using four valves, Mr. Rose receiv

PHOTOGRAPHING E

“One of the most interesting wireless devices ig the oillogrépp a ma
work or permits the operator to watch them in action. It utilises two:
sounds tbat correspond withd
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IL'S ADMIRERS. OLD HORNS FOR NEW.

This eomprehenswe amateur set helongs to Mr. John F. Halliday, 21, Laburnum Street. Rifiley,
Coblusbam. . Mr. Halliday utes an old_ gramophbone horn with his loud speaker, and finds the results
greatly improved.

fine set made by Mr. George A, Rose, 43, Radford Road, Lewisham,’
es the Hague concerts quite clearly.

ECTRIC CURRENT.

A 15-kw. Marconi valve panel, with two A.T.1.’s.  This fine set is practically the last word in 15-kw,
valve transmitters vet produced by tbe Margoni Co.

{
4
-
T
chine that either photographs currents produced in wireless research

mplifying valves and two power valves. The lond speaker produces A first-class set belonging to Mr, C. E. Green, Humberstone Avenue, near Grimshy. Note the 7-valve
e wavey béing pbotograpbed, Marconi smplifier—probablv the most eficient amolitier of its kind yet produced.
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necessary.

Otley and District Wireless Society.

Second general meeting of above held in
‘“Caf6,” Queen’s Hall, Otley. on August 3rd,
7.30 p.m,

Minutes of last meeting read and passed.

Honorary secretary then gave.a lecture on
** Electrostatics and Magnetism,” which was
well received.

The vice-chairman, Mr. Deny, them gave a
short address on * Visible and Audibie Methods
of Signalling.”

Mr. N. Weston and Mr. N. Johnson are giving
a series of lectures in the forthcoining session.

Will all interested in the work of the society
please communicate with the hon see.?

Hon. sec., 24, Gaycroft, Otley.

Stockton and District Amateur Wireless Society.

The usual monthly meeting was held in the
Concert Hall in the Malleable Workinen’s
Institute, Stockton. on Thursday, August 10th,
under the presidency of Mr. J. Mulcaster.
supported by Mr. 8. Gi. Marston, viee-president,
and members of the committee. After the usual
business was transacted, the president distri
Jbuted the prizes given by members of the society
for the most expert readers of the Morse code,
bpen to members under the age of eighteen years.
and which were deservedly won by R: Burnand
and J. E. Laven.

The rest of the evening wns taken yp by a
lecture given by Mr. W. B. Ward (of the Middles.
brough Wireless Society) on ¢ High Frequency,”

which was illustrated by apparatus _kindly
brought specially by the lecturer for this
meeting.

A vote of thanks was proposed by Mr,
Mulcaster and seconded by Councillor Efliott,
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WIRELESS  CLUB REPORTS. -

The Editor will be pleased to publish conelse reports of meetings of wireless clubs and associations, reserving the right to curtail the reports X

Hon. secretaries are reminded that reports should be sent in as soon after a meeting as possible.
this paper in less than ten days after receipt of same.

which was enthusiastically endorsed by the
many members present.

The Liverpool Wireless Soeizty.

A very successful anl interesting meeting of
the above society was h=ld at the Royal Institu-
tion, Colquitt Street, Liverpool, on August 10th.

The early proceedings were devoted.to the
answering of the question box, which had been
passed round, and Mr. Hyde explained away the
difficudties of the questioners in his usual
inimitable manner, illustrating his answers by
very clear blackboard diagrams.

An advisory committee was then elected,
consisting of Messrs. 8, Lowey, C. J. Williams,
W. A. Robinson, Hyde, Forshaw, Henderson,
Balnier, and Coulton.

A vote of thanks was passed in favour of
Mr. J. M. Wilkie, in recognition of his very
able work on behalf of the society when ocoupy-
ing, the position of honorary secretary, which
position he has, unfortunately, found it necessar,
to resign. and a new secretary was selected. All
members and interested readers are requested
to note earefully the name and address of the
new secretary.

The evening was concluded by Mr. A. W.
Robinson bringing into operation a ‘* Burndept
three-valve receiving set (L H.F., 1 Rect., 1 L.F.)
very kindly lent to the society for the evening
by Messrs. Burndept’s Manchester agent, Mr.
Barraclough. Very successful results were
received of both telegraphy and telephony,
which were perfectly audible to all present,
and which, in view of the fact that the instru-
ments were operated in conjunction with an
indoor aerial of but moderate dimensions,
reflected . great credit upon both the operator
and the manufacturers of the set.

Reports sent in cannot appear io

An asterisk denotes affiliation with the Wireless Society of London.

All amateurs in the district not alrcady mem-
hers of the society are cordially invited to join,
and are assured of & continuance of entertaining
and instructive meetings.

Hon. secretary, Mr. C. L. Lyons, 76, Oldhall
Street, Liverpool.

Barnoldswick Wireless and Technical Sociéty.

A meeting of the above society wag held in
the Gladstone Liberal Club on August 16th.

At the termination of the usual 30 minutes’
buzzer practice, & lecture was given by Mr. A. G.
Petty, B.Sc., entitled ** Magnetism.”’

The lecture was delivered to a very enthu-
siastic sudience, and was augmented through-
out by very interesting and highly instructive
experiments.

Already the society has reason to be proud
of the menfal status of its members, who are ex-
hibiting a keen desire for technical knowledge.

Rapid progress is justifiably anticipated, and,
thanks to the fact that scveral of the members
are skilled in scientific matters, the proYiSion of
suitable leetures does not present any difficulty.

The socretary solicits application for mem-
bership from all gentlemnen who have a genuine
interest in science.

Hon. sec., Gi. Balderston, 6, Clough Terraces
Barnoldswick. i

Owing' to extreme pressure on our
space club secretaries are requested to
keep their reports as short as}poséi‘b.lt_a.

HORTICULTURAL HALL,

S’INCENT SQ., WESTMINSTER, S.W.1.

SEPT. 30th TO OCT. 7th

[SATURDAY) (SATURDAY)
10 AM. TO 10 P.M. DAILY.

AND

ADMISSION

/
/

including tax:

WE ARE EXHIBITING AT THE FIRST ALL-BRITISH =

—WIRELESS EXHIBITION-
CONVENTION ‘

SPECIAL TRADE DAY

Oct. 2nd. Admjssion 1/3 including tax.

SPECIAL PUBLIC DAY

-Oct. 3rd. Admission 5/- including tax.

(Public admitted both days after 6 p.m,
at usual price.)

The only Exhibition whose CONVENTION will be held under the auspices of the. WIRELESS SOCIETY OF LONDON.

Auckland, G. Z., & Son.

Automatic Telephore Manfg. Co., Lid,
Bertram Day & Co., Ltd.

Bower, J. B., & Co., Ltd. -
British Thomson-Houston Co., Ltd.
British Wireless Supply Co.

Brown, S. G., Ltd.

Burndept, Ltd.

Chloride Electrical Storage Co., Ltd.
Coomes & Co., -

Cossor, A, C., Ltd.

Dubilier Condenser Co. (1912), Ltd.
Econ Manfg., Co., Ltd.

Economic Electric, Ltd.

Elwell, C. F., Ltd.

Ever Ready Co. (Great Britain), Ltd.
Fellows Magneto Co., Ltd.

Gamage, A, W., Ltd.

Gambreil Bros., Ltd.
General Radio Co.
Graham, A., & Co.
Hambling, Clapp & Co.
Hart Accumulator Co., Litd,

Harwell, Ltd.

H. P. R. Wireless, Ltd.

Igranic Electric Co., Ltd.

Isted, T. H., Esq.

“ K.B.” Radio Equipment Co.

Marconi Scientific Instrument Co., Ltd.
Marconi Wireless Telegrapb Co., Ltd.
McMichael, L., Ltd.
Metropolitan-Vickers Electrical Co., Ltd.
Mitchell’s Electrical & Wireless, Ltd.
M. O. Valve Co., Ltd.

Mullard Radio Valve Co., Ltd.

Peto Scott & Co,

ORGANISERS:

Pettigrew & Merriman, Ltd.
Radio Communigation Co,, Ltd.,.
Radio Instruments, Ltd,

Radio Press, Ltd.

Radio Service, Ltd.

Rogers, Foster & Howell, Ltd. H
Siemens Bros. & Co., Ltd. !
Stanley Prince & Co. ’
Sterling Telephone & Electric ‘Co., Ltd,
Sullivan, H. W., Esq.

Telephone Manfg. Co., Ltd,

Tingey, W. R. H., Esq.

Wates Bros.

Western Electric Co., Ltd.

Wireless Equipment, Ltd.

Wireless Press, Ltd.

Wireless: Supplies Co.

Zenith Manfg., Co., Lid,

BERTRAM DAY & Co., Ltd.,, 9 and 10, Charing Cross, London, S.W.1,
Wireless Publicity Specialists.
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| SOMETHING DEFINITE

Mr. E. J. BARNARD, Welling, Kent, writes :

“I think I ought to tell you how much I value ‘ The Amateur- Mechanic.” It has proved of great assistance
in a variety of-jobs, and especially as to the article on WIRELESS TELEGRAPHY. I constructed an instrument
entirely according to the instructions, and was rewarded with success on the first trial.  Sunday last was, for me,
a red-letter day, as I succeeded, with the same instrument, in picking up the telephonic message from London to
Geneva at 9.40 a.m. Considering that my aerial is only 42 feet long and 18 feet high, I think these are grounds
for self-congratulation. I may.add that until I became interested in the article in your ¢ Amateur Mechanie,’ I
had not the slightest elementary knowledge of Wireless Telegraphy.’’: -

YOU CAN DO THE SAME WITH

The Brains In Language
of over 50 ; you can
Expert 1 Understand,
Craftsmen . supple-

at your ser- - mented by
vice at any ec anlc over 6,000
time. : : ' Illustraticns

- THE CHAPTERS ON WIRELESS  TELEGRAPHY GIVE COMPREHENSIVE
“EASY TO FOLLOW ” INSTRUCTION ON THE FOLLOWING SUBJECTS:

CONDUCTION AND INDUCTION SYSTEMS—RADIATION SYSTEMS—TUNING AND .RESONANCE—OSCILLATORY
CIRCUITS—THE MARCONI COHERER—A SIMPLE ANALOGY--TRANSMITTING—RECEIVING—THE CRYSTAL DE-
TECTOR—FOUR TYPES OF TRANSMITTING APPARATUS—THE THERMIONIC} VALVE—RECEIVING CONTINUOUS
WAVES—LOGICAL SEQUENCE OF THE INFORMATION—AERIALS-—-THE SINGLE-WIRE AERIAL—THE T TYPE
AERIAL—THE TWIN-WIRE AERIAL—THE EARTH CONNECTION—WAVE-LENGTH OF AERIAL—MAKING A LONG-
DISTANCE CRYSTAL RECEIVING APPARATUS—GENERAL DESCRIPTION—CAPABILITIES OF THE APPARATUS—
SPECIFICATION—THE TUBULAR CONDENSER—THE VARIABLE CONDENSER—THE CRYSTAL DETECTOR—CON-
NECTING UP COMPLETE SET—-WORKING THE SET—-MAKING A COMPLETE VALVE PANEL—GRID CONDENSER—
FILAMENT RHEOSTAT—RESERVOIR CONDENSER—WIRELESS TELEPHONY—THE TRANSMITTING STATION—THE
RECEIVING STATION—GENERAL ADVICE—LIST OF CHIEF STATIONS.

IT ALSO TEACHES YOU : ‘

How to Build Your. Own Sheds, Outhouses, Poultry Houses,
etc.—How to Cure Damp Walls, Leaky Roofs, and Smoky
Chimneys—How to Make Garden Frames, Garden Furniture,
and Garden Paths—How to Mend Windows, and to Make,
Mend, and Strengthen Locks and Bolts—To Clean, Overhaul,
and Repair Motors and Motor-Cycles—To Instal Wireless
‘Telegraphy, Electric Light, etc.—To work in every kind of
Metal—To etch on Brass—To write on Glass—To 'Make
Hectographs—To Build a Boat, a Canoe, a Canvas Canoe, etc.
—To paint and paper a room—7To sole and heel and patch
boots and shoes—To make a pair of hand-sewn boots—To
restore colour to old brown shoes—to make household fur-
niture—7Yo re-seat chairs—To upholster sofas, etc.—To instal
a speaking-tube—To clean a stove—To repair bicycles—To
work in metal—To colour metals—To repair water taps—To
varnish a violin—To remedy damp walls—To repair the piano

= The booklet which this coupon

—To make a padded ¢hair from an old cask—To stuff animals
—To dress furs—To stuff and mount birds—wood inlaying—
To prepare working drawings—To renovate a grandfather
clock—To make - garden arbours, arches, seats, summer-
houses, etc.—To use metal drilling tools—To renovate mir-
rors—To mend china—To do fretwork—To limewhite poultry
houses—To do gold-plating and silver-plating—To . clean .a
watch—To mend keyless watches and ordinary watches—To
distemper ceilings and walls—To make picture frames and
frame pictures—Curtain fitting—Metal castings—To clean
paint off glass—To clean boilers—To fix dn anthracite
stove—To re-gild and restore picture frames—How to-use
spanners—To make doors and windows draughtproof—To
paint walls-——To do nickel-plating—To cure noises in hot-water.
pipes—India and glue varnishes—To make plaster casts, etc.
etc.,

Send this form in unsealed envelope, with penny stamp,

To THE WAVERLEY BOOK CO., LTD.
(P.Wir.L. Dept.), 96, Farringdon Street, London, E.C.4.

Please send me, without charge or obligation to order, your Free descriptive
Booklet, explaining contents, etc., of * THE AMATEUR MECHANIC,” with
specimen pages and pictures, and particulars as to your terms for small monthly
payments beginning thirty days after delivery, :

‘brings 1is free and .places you
under no obligation whatever.
Jt tells you all *“ The Amateur
‘Mechanic” does for you, and
shows actual pages with clear
illustrations.

GET IT NOW.

ADDRESS .....0vccuu.. [ S . I P

P.Vir.l 1922

...........................................................
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LAND STATIONS IN GERMANY.

D F—Direction-finding Stations.

C W—Continuous Wave System of Transmission.

T—Telephony.

Amateurs desiring a complete and detailed list of all the wireless stations in the world should purchase the International List of Radio-Telegraph
Signals, published-at. Berne, price 18 francs.

Approx.  Wave- Approx.; Wave-
Call Sign. Name of Station. Range | Lengths in || Call Sign. Name of Station. Range | Lengths in
- i in Miles.!| Metres. | in Miles.| Moetres.
KAF Annurmbank Lightship, Betlin .., - 200 | 300—450 i K O | Konigsberg o .. .. .. .. — 2,500
600 || L Z Leipzig e 30 _og — 1,100
D K Berlin Wolff .. .. .. « o= - 2100 | KA O | List(DF) w. N - — —
KBO Borkum (D F) . o om — —_ KAL List v - St 600
KBM Borkum oo o8l 0O = 600 | M A Magdeburg . ! - 1,200
K BR Borkum Lightship . . 60 | 300—600 {| € W Munich .. o« .. .. .. .. - 1,200
K B H Bremerhaven. .. 80 300 WI. | Manster Rubhr.. .. .. .. .. — 1,200
KBK Bulk (Kiel) — 600 POZ [ Nauen (spk & c W) .+ ee | 8,000 to 5.500
XU Cassel 1,200 10,000 12,600
KN Constance S . 1,450 0K Newenmiinster e — 1,200
KBX Cushaven .. M ENE, 325 to 1 300—600 | K A R | Newenmimnster .o . .. —, -
650" KAV Norddeich _ S 450 to | 300—600
DA Darmstadt o0 0w .. e | — 1,724 | 800 1,800
D R Dortmund col b SSE TR o B 1,400 § K B Q § Nordholz (D B AR — =
KAJ Eider Lightship o a0 30 | 300—600 | K B N | Nordholz T Y - — 600
KBL Eiderlotsengaliote Llahtshlp N = 100 | 300—600 )| X1. Nuremberg . — 1,200
OUI | Eilvese(CW) .. .. . = 15000 || K AP | Pilau 73 . S — 600
K B-F Elbe Lightship . N o 60 300 b
KBC Fehmarnhelt Llﬂhtslup bl 105 to || 300—450 || K B-V Sassnitz o .. .. .. 110 375
210 600 S K Stoaken vt . .. .. 4. s — —
FM Frankfort-on-Main .. .. — 1,975 {8 N e L L. — 1,800
W H Frankfort-on-Main .. . — 1,200 | G M Stettin .. .. .. .. .. — 1,200
F 4 Frankfort-on-Oder .. — 1,200 KAY Stolpmunde .. .. .. .. — =
rD . Friedrichshafen — — 8 G Stuttgart S N s A° — 1,200
H G Hamburg .. 00w ool oo N — 2,100 KA W/| Swineminde .. .. .. . .. | 350.to } 300—600
HW HWanowdr .. .. .. .. .¢ e — 2,300 . 650 1,800
S F Hanover — 1,200 KBY Warnemiinde ora) o () — ==
KAH Heligoland .. 100 F300—600 || KB E Warnemiinde 5O oo 6o — =
LP Kinigsw ustershausen (T) 2,560 K B W | Weser Lightship . 80 300
5 i 5,500 KAN Wilhelmshaven — 600

DRY CELLS

& BATTERIES

for High and Low tension current.
As supplied to H.M. Government.
*FIRST AND FOREMOST™

Highest electrical efﬁciency maintained.

The «“UNIT" Dry Cells. ngh—tensmn batteries. All
Unlimited flexibility in size, | sizes and voltages with all
voltage, and intermediate t e t
tappings. Efficiently insu- | VPS50 Bpigings s vosious
lated to prevent current | intervals, or sockets for
leakage. E.M.F, 1}v. Wander Plugs.

No. UW. 1, No., Wi1, EMF 15v,

7/6 doz. 3/6 each,
Size2§” x 15" Size 3" x ¥’ x 23"

Art Catalogue (P.W.) of Standard Sizes sent on request,

HORTICULTURAL HALL,
WIR ELESS EXHIBITION
SEFT. 30th. to OCT, 7th,

STAND 'NO. 11,

WHOLESALE ONLY

The Ever-Ready Works,
Hercules Place, LONDON, N.7.

R

THIS IS THE BOOK!

WIRELESS VALVES
SIMPLY EXPLAINED

By
JOHN SCOTT-TAGGART.
} Fllnst. P,

2 / G 3 / = CLOTH POST FREE

The latest and most complete low-
priced book, which is selling in very
Iarge quantities.
CONTENTS.—Preliminary Remarks—

Introduction; Fleming Valves—The
Three-electrode Valve and its Applica-

tion-—Reaction Reception of Wireless

Circuits—Valve Transmitters—Wire-
Yess Tele})hone Transmitter wusing
Valves—Notes on Wireless Broadcast
Receivers—Conclusion,

THE CONSTRUCTION OF WIRELESS
RECEIVING APPARATUS.

By

PAUL D. TYERS.

2ND EDITION. 1018 THOUSANDN

1 /6 NET. POST FREE.
RADIO PRESS LTD

Publishers of Authoritative Wireless L_xtelature,

| 34, Noriolk St., London, W.C.2.

tions—Cascade Valve Amplificrs—Re- |
action Amplification and Self-oscilla-

Signals—Continnons Wave Receiving |
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SPECIAL WIRELESS PLUGS & JACKS

THE ARISTOPHONE,

FOUR-PIN VALVE
SOCKETS.

\With several special
All terminals marked
bottom.
valve caps are fitted.
fillets,

creepmg

§nsulating
mFleum
betwecn terminals.
mounlmg
panel as desired.

give

above or

features.

at top and
Larlhmg cllps for

Special
the

distance

Suitable for

below

PRICE 2/6 EACH.

CONDENSER AND
GRID LEAK.

WE offer a complete range of plugs
and jacks specially designed for
Wireless purposes.
The mere act of inserting the plug con-
nects the telephone to any desired valve,
disconnecting the intervalve transformer
(thus cutting out a source of mefficiency)
and only lighting up the filaments of the
correct number of valves.
They are a great asset to the experi-
menter, enabling him to carry out important
tests with a minimum of time and bother

The supreme wireless receiv-

ing set.

ade in a vnnaty

of models, including a wide

range of beautiful self-contained

cabinets.

the

‘ Write

Aristophone Booklet.
Prices on application,

THE _ARISTOPHONE
SOUND PROJECTOR.

For the enjoyable reproduction
of musical items, this beautifully
made instrument is essentisl.
It represents a notable achieve-

269’

A very neat combination of
a Dubilier condenser with a
Mullard  patent  resistance.
Either may be used singly.
A compact little unit ready for
mounting. No special clips are
required.

PRICE 7/6 EACH.
Condenser, 2/6. Resistance, 5/~.

£

INTERVALVE TRANS-
FORMERS

An ironclad guuern of the
u-na.llest posu le dlmenslons

Pamcularly we“ madc ancl
attractive in appearance. Easily
mounted.  Silent in operation.
Amplification by this trans-
former is particularly good.
Sealed, and fully guaranteed
while seal is intact. Tested
at 1,000 volts between windings,

PRICE 29/- EACH.

and a maximum of certainty,

Tilustrated descriptive leaflet and trade terms on application

C. F. ELWELL, Ld,

CRAVEN HOUSE, KINGSWAY, W.C.2

Builders of the first Imperial Wireless Stqh‘ons at Oxford,
Cairo, and of Lyons, Rome, Nantes, Eiffel Tower, sic.

ment in scientific acoustics,
Both the reproducer and the
sound amplitying chamber are
designed on entirely new lines.
resulting in a purity of tone
qulte unapproached by any

* loud speaker.” A really nice
looking cabinet with louvre front,

PRICE £7-10-0,

ELWELL
AMPLIFYING UNIT.
Comprising valve socket and
ironclad intervalve transformer,
mechanically and eleclncally
combined in one unit. When
fitted with a valve this unit
contains sall rhat is necessary to
give one stage of amplification
1o your existing set.

PRICE 39,6 ONLY,
(E. P.S.) 31

Qualit - - -

Hic s RIGHT
.and see youget the address p X

Complete sets of Metal Parts with Knob and Engraved
Scale for ma.kmb Varlable Condensers,

001 - - = - - - - - - 10/6
0005 - - - - - - - - - - - - - - 8
0003. - - - - - - - - 6/

sta (& 9d e\rtm
Oak cdses for above, 4-/- and 4/6 each. Postage 9d.

HEAD PHONES, 4,000 OHMS.

The greatest bargain ever offered, one quality only, THE
BEST. 285/- per pair. Complete with Cords and ends.
Call and see these at our Showroom. Postage 1/- extra.’

BUILD YOUR OWN CRYSTAL SET.
12-inch Coil, Base and Ends in Teak, Rod and Slider.
Crystal Detector and Terminals. First class finish

throughout - - - - - 16/-. Postage 1/6.
100- ft Aerial, 4 Insulators, 10 yds. Leading-in ‘Wire, 7 /6
Postage 1/6.

' YOU CANNOT BEAT US FOR PRICE AND QUALITY.

We stock the one and only Crystal for best results—HERTZITE.

Do not fail to secure this, it is MARVELLOUS.

EBvery Accessory for Wireless in stock at Lowest Prices,
consistent with Best Quality. CATALOGUE FREE.

WILL DAY, LTD,

1 O, Lisle St.,Leicester Sq., London w.C2.

‘Phone: Regent 4577.  Telegrams :

Titles, Westrand, London.

:

Specially
designed
for
Broadcasting.

A

&Cornm Wt

HEADGEAR RECEIVERS

Designed and manufactured by lea.dmg Telephone Manufac-
turers, Backed by many years’ experience.

Highest efficiency, concentrated magnetic field, instantaneously ad-

justable to the ears, comfortable in wear, either receiver detachable

from headband, protected temnnals, hght weight, twin series cord,

ATM. CRYSTAL
DETECTOR SETS.

Highest Grade. Maximum
Efficiency. Moderate Cost. 3

: A.T.M:LOUD SPEAK-
ING RECEIVERS.

Three types of amplifying
hora,

Weassesnserananens

- Ask your dealer for
A.T.M. Broadcasting Apparatus

AUTOMATIC TELEPHONE MANUFACTURING CO., LTD.
Head Office and Works, Milton Road, Edge Lane, Lwerpool

London Office, 60; Lincoln’s Inn Fields.
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W&TE g Specmlmes

The Ideal Valve Accumulator

{In wooden case with leather strap handle.)

4-Volt 50-Amp. PRICE 24/« Carriage 2/-.

Exclusive features of these Accumulators :—

. Baskeét pattern positives so constructed (hat it is
impossible tor active material to become
displaced.

separators,

Absolute absence of frothing.

Practically impossible for plates to sulphate due
to special materials used.

Non-corrosive terminals,

Impossibility of acid creeping.

Last [eature, but not least—LOW PRICE BUT
HIGH QUALITY.

UNIT SYSTEM
RECEIVING
ETS

NV LW N

SEND THREE STAMPS
FOR ILLUSTRATED
CATALOGUE

i Visit Our Stand No. 15, Ad-
: British Wiretess Fxhibition, :
Sep. 30 to Oct. 7, 8

From 2 to 6 valve.
Price of 2-valve set
(without valves)

SPHINX H.T. BATTERIES.
15 Volt,

Price 3/6 each.
Mahogany case for
holding 4 standard
15-Volt H.T. Bat-
teries. Tappings for
obtaining either 30,
45 or 60 Volt, fitted
with flexible leads
and supplied  with
terminal connectors,
no soldering re-
quired. Handsome
polished case and
fttings.

(Size 93 in.x § in. xZZm) -

@ZJFATZESIZ@@S

WIRELESS ENGINEERS

13-14.G? QUEEN STKINCSWAY.LORDON WL 2

Prione Gooanss 576.  Telegrams Zrwaresewe Wesrcawr

Price without
batteries - 186/-

6-Volt 50-amp. PRICE 35 /=. Carriage 3/-.

Glass containers specially constructed with rib .
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THE OMNIPHONE
CRYSTAL RECEIVER

- -

Price L£4=19=U. (cawriage frec)

FULLY GUARANTEED.

A carcfully designed and well-made wirgless instru-
ment, capable of receiving the concerts clearly up to
distances of at least 25 miles.

Special provision is made for the attachment of a
valve amplifier.

No previous knowledge required to operate; only
two adjustments to make. In polished walnut
cabinet, complete with aerial, insulators, lead-in tube,
4,000 ohm phones, and full instructions. Call for
demonstration, or send for further particulars and

terms of guarantee
ALL WIRELESS ACCEDSORIES LIST FREE.

THE OMNIPHONE WIRELESS C9o.,
24, Warwick St., Regent St., London, W.1.
"Phone: Regent 3335. 20 yards from . Regent Street, be~

509 0500030 S99 06 05005 05 050> 0> 00D

The ** OFFICIAL '’ Crystal Receiving Set.

Assembled £1 16 0 carr. paid. Unassembled £1 1 ©
carr. paid. Wave-length 150-—goo Metres (approx.).
The ‘* CENTRAL '’ Single Sllder Crystal Receiving Set.
Assembled £1 13 6 carr. paid. Unassembled 18/8
carr. paid. Wave-length 180—1500 Metres (approx.).
The ‘* GOSWELL " Loose Coupler Crystal Receiving Set.
Assembled £4 16 6 carr. paid. Wave-length 150—900
Metres (approx.).

Please send 3d. for our new Catalogue, printed on art

paper and profusely illustrated, giving full descriptions

of receiving “sets and all ereless Components, 3d.
. returned on all orders of -5/- and upwards.

P. H. BOYS AND CO,,
ELECTRICAL AND WIRELESS ENGINEERS,
187, GOSWELL ROAD, LONDON, E.C.1.
'Phone: Clerkenwell 4454.
0S9-S0 0L04-0C-0-0C 0003000000090

BOISET0L8D0L0500 05 85 0C 05
3. 95> #5001 06> 0> 04> 050 <t~ P> 0L ©

OUR PRICES CANNOT BE BEATEN !
A FIRST-CLASS CRYSTAL RECEIVING ‘SET in POLISHED CABINET»

complete with Double Head-phones, 4,400 ohms, Federal make,
Silicon Detector. All Terminals, etc., phted 150 ft. Copper Aerial
and two Insulators., Pocket inside Cabinet for Head-phones., -
Broadcasting Range, 250 to 3,200 metres, or 25 miles Telephony and 800
miles Telegraphy.
Wiring Diagram and lnstructlons with each Set.

Price, Complete .. £4 0 O netcash with order
Price, without phones £2 10 0 net cash with order
CRYSTAL DETECTOR, Swivel Arm, Terminals, Cup, ete., all
lated and mounted on Ebonite Base, ready for use

FILAMENT RESISTANCES, for panel mounting, a specmhty
VALVE HOLDERS, best- thty Ebonite, with nuts
KNOBS, Ebonite, 1} inch diameter, superior B o
BRASS RODDING. Screwed 12-ineh lengths, 0, 2,3 and 4 B.A
CONDENSER SPINDLE, }-in. sq. x 2% in. long, screwed 2 -B.A.
x 1 in. bne end, and 2 B.A. x # in. at other end 4 .. each 8d.

ORYSTAL CUPS, excellent finish, nut and washer o . each 5id.

Prices of all component parts on application, and dclivery from stocl\
Kindly forward sufficient to cover postage: any balance returned.
Carriage paid on all ordersover £2. - Allorders dlspatched in strict rotation.

d T. W. HALL & CO. (Manufacturers), 58, Hardman St., Deansgate, Manchester.

. each 5/-
cach 4/-

. each 1/6
each 7d.

. each 9d.

tween Robinson & Cleaver's and Maison Lewis

Aerialfor 10’6

NO SOLDERING REQUIRED.

100 feet 7/22 Stranded Copper Wire.

100 feet 7 Stranded Steel Insulated Cord for guys
and bracing (as pliable as string, but of
enormous strength).

2. Pluton Patent Insulators (no soldering of aerial
joints required).

1 Steel Coil Spring.

1 Mast Pulley.

1 10-inch Ebonite leading-in tube, with brass rod
and terminals.

Plan, with complete instructions for erection of
various types of Aeral.

TEN SHILLINGS AND SIXPENCE

Carriage Paid.

Cannot be purchased elsewhere at double the price.
s « All material guaranteed finest obtainable. , .

Econ Manufacturing Company, Ltd.,
6, HOLBORN VIADUCT, LONDON, E.C.1

*Phone : City 4148




Lopular W ircless Weeily, September 2nd, 1922,

STEP BY STEP 1N WIRELESS.

2h

No. 14.—THE CAUSE OF BACK EMF.

NOTE.—Articles on this page are for the more advanced amateur.

HE manner in which an alternating
current flow generates a “ back ” E.M.F.
in the Bame conductor-is by no-means

easy of explanation. An.endeavour will be
made, however, in. the following article to
describe not only “ self-induction " in.as simple
a manner as possible, but also something of the
theory of ““ Inductance.” : .

It has already been shown in the pages of
PoruLar WIRELESS that if a wire or coil of
wire in which an electric current is flowing is
quickly placed in close. proximity to another,
and unelectrified col of -wire, a temporary
current will be induced to flow through the
latter, If the * live ” wirc be then withdrawn,
a further “ pulse ” of current will be discerned
in the second wire. )

This was explained by the fact that a
current flowed in the second wire. only when
it was cutting a varying wumber of lines of
force radiated from the electrically charged
wire. When, therefore, a current of electricity
is passing through a conductor, lines of force
are sct up, or radiated from it.

A Constant Fiald.

Let us now consider the action of ‘the lines
of force upon the conductor in which theyare
generated. In other words, instead of imagining
the lines of force cutting through a sccond
wire, let us see what happens when the con-
ductor itself is cut by its own lines of force.

We know that a current can only be induced
in a conductor when the lines of force passing
through the conductor are varying in numbei;
namely, once the * field ”’ becomes constant in
value, the induced current will cease to flow.

1f we now refer to a simple eléctrical circuit,
say a length of ‘wire attached to thé"two poles
of an accumulator, or othier source of dirvect
current supply, what happens when the
current i3 ewitched on ?* When the wire is
connected up, and the circuit- completed, the
current will commence to flow from one side
of the- cell-or battery to the other, via the
wiré. ‘It is” presamed that this current does
not immediately attain its maximum strength,
but for a fraction of time is building up from
zero to its full value.

Varying Current Strength.

Dauring this period the lines of force set up
by the passage of the current are also increasing
in number, znd the * field ' gaining strength.
The cross-sectional area of the conductor is
therefore cut by a varying number of lines of
force during the time taken by the current
flowing in the wire to build up to its maximuni
value. Thus, for an instant, a second electro-
motive force, acting in opposition to the
applied voltage, will be induced in the wire.

It is this electro-motive force, or “ E.M.F.,”
as it is generally called, that is known as the
EMF. of self-induction. It must be re-
membered that the circuit that we are con-
sidering is one in which direct current is flowing.
The current, therefore, having once attained
its maximum value, will continue to flow
steadily at a uniform voltage and amperage.
The number of lines of force will also remain
uniform, and a3 the density of the field ceases
to vary, so does the induced current ceese to
flow. When the cireuit is *“ broken,” and no
further supply of ;current is forthcoming, the
field ** collapses ” back on to the wire, which is
again cut, by a varying number of lines of force,
and a second slight induced E.M.F. is caused
to flow, this time in the opposite direction, thus
lielping to maintain the original flow of current.

From the foregoing it may be seen what will
happen in a circuit in which alternating current

is flowing instead of direct. Supposing “the
original voltage supplied to such a circuit is
equal to the voltage previously applied to the
direct current circuit, the resultant amperage
or flow in the alternating circuit will be less.

This is- due to the fact that in a direct
eurrent circuit the influence of the E.M.F.
of self-induction is momentary only, being
apparent at the instant when the circuit is
made or broken. The strength of the current
flowing in an alternating circuit is continually
varying in value, and the resultant lines of
force emanating from such a current will like-
wise be continually altering in ngmbers and
strength,

The Retarding Effect.

We might liken such a circuit to a-direct
current circuit which is being . contintally
““made ”’ and *“ broken,” in_so far as the lines
of force are ‘continually altering in number.
This will cause a continuous flow of self-
induced E.M.F. in the circuit.

The induced current, according to Lenz’s
Law, will oppose the original current and tend
to retard its progress. The self-induced
E.M.F. is always trying to prevent either
the rise or fall of current through the circuit,
beeause immediately the current starts to
alternate the induced ,E.M.F. will also alter-
nate, and endeavour to assist the current to
continue to flow in the one direction.

This retarding effect upon the alternations
results in a corresponding diminution of
amperage in the circuit,. although it should be

1
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clearly understood that no actual loss of energy
takes place.

The retarding action exercised upon a
circuit by inductance is frequently compared

. to mechanical inertia in text-books dealing

with the subject ; and the analogy is, perhaps,
as good as any.

The main point to be remembered is that
while a certain amount of opposition in the
form of back electro-motive force has to be
overcome, the energy required to overcome
such opposition is eventually given back into
the circuit.

Resistance in a circuit entailing the loss of
electrical energy in the form of heat is
waste, and quite a separate factor.

'The combined opposing effcet of self-in-
duction and of resistance in a circuit is known
as ““impedance.” We have seen that once
the current flowing in a direct current sircuit
attains a steady value, no self-induction takes
place, but that with an alternating current it
is ever present. Ii we now wind the wire
carrying the alternating current into a coil,
the self-induction of the coil will be much
greater than thit of the straight wire, owing to
the fact that the lines of force radiated will
not only cut through the cross-sectional area
of the wire, but will also cut through the ad-
jacent turns of wire forming the coil.

A coil of wire is employed to * tunc  wire-
less circuits. Most of us know it as a tuning
inductance. Before it is possible for us to
receive a signal fromr any given- station it is
necessary to know the wave-length which isg
being used for transmission. We require tc
know this to enable us to so adjust our receiving
instruments that they will respond to a
Jrequency which is the same as that of the trans-
mitted wave. From the formula for calculating
wave-length, which is velogity (a.constanty
divided by frequency, it is easy to see that the.
slower the frequency of any given wireless
circuit, the greater will be the resultant wave-
length.

The inclusion of inductance then into a
receiving circuit will have the effect of making
the receiver respond to longer wave-lengths
than was previously possible. While a re-
ceiving circuit has a natural frequency of ity
own, the gradual introduction of inductance,
and therefore scif-induction, which always
tends to oppose any change in the strength
of current passing through that circuit, wiil
cause ‘the circuit: to respond to’'a lower fre-
quenc;

We can see this by taking a simple circuit
as shown in the accompanying figure. The tre-
mendously long wave-lengths are, of course,
the result of keeping the calculation sinrple.’

Fig. I shows & circuit which has a tlco-
retical wave-length of 186 miles. We know
that velocity is a constant, namely 186,000
miles. From the formula, V=FxW wherc.
V=velocity, F frequency, and W wave-length
F... 186,000 '

T Ise

If we now introduce sufficient inductance o5
shown in Fig. II at A, to reduce the frequency
at which the circuit oscillates to 100, we shall
have

186,000

W= oo™ which gives us a wave-length of

1,860 miles. Such a circuit would be of little
use because of its fixed wave-length. We there-
fore emplny the well-known variable or
“sliding ” inductance by which we can vary
the amount of inductance in the circuit until
the desired frequency or * tune ” is obtained.

Practically, the frequency is often a question
of millions. For instance, the two wave-
lengths used for general working by ships &
sea, namely 600 mnetres and 300 netres, have
frequencies of 500,000 and onc million re-
spectively.

a frequency of 1,000.

Oscillatory Cireuits.

There is, of course, another factor, namcly
capacity, which will affect the tuning of the
reccived circuit.

1t does not come withia the province of the
present article, which has been written with
the sole purpose of trying to convey something
of the manner in which back electro-motive
force is generated in alternating current
circuits, and the effect which the presence of
such a current has upon the frequency of the
alternations.

It is true that when referring to wireless in
this respect the current is in some instances
referred to as an oscillatory one, but the
expression * oscillatory > could be equally well
expressed as ¢ rapidly alternating.”

Capacity has been mentioned, in order that
the reader, in perusing the foregoing article,
should not confuse the formula for wave-
length previously given with that which deals
with the amount of capacity and inductance
contained in a circuit, namely—

Wave-length = 1,885 /C X L

[ ]
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CRYSTALS! WIRES!
Zincite, Bornite, Chalcopyrite, Copper

Pyrites, Iron Pyrites, Tellurium, Perikon
Combifation, Carborundum, Selenium, Gal-
ena, Wood’s Metal, Gold Wire.
6d. per box, postage 2d.

Copper and resistance wires, all coverings.
List, gtamp.

Stand 82, Radio Exhibition, Central
Hall, Westminster—September 2-8.

A. HINDERLICH,
Central Hall, Southall, Middlesex,

’Phone : Southall, 121.

STEVENS COUNTERPOISE EARTH BOX & CABLE
OUTFIT. Send cash 5/6 (includes postage in U K.).
ENSURES BEST RESULTS WHEN INSTALLED.
Instructionssupplied. Lengthof cable 30 ft. Addi-
tional 10 ft. Jengths, 1/- each.—A. H. STEVENS,
12, Shrubbery Rd., London, 5. W .16. 'Phone Streatham 1816,

TOOLS!! TOOLS!!

HERE IS ONE OF OUR MANY BARGAIN LINES.
SEND FOR A PAIR TO-DAY. THEY ARE USEFUL
FOR HUNDREDS OF ODD JOBS IN THE HOUSE.

o | B

IS NOW READY.
COPY TO.DAY. Post Free.

GEORGE ADAMS,

255-6, HIGH HOLBORN, LONDON, W.C.1.

SEND FOR YOUR

PARTS

Condenser, panel type, 001 ., 21/-
0005 .. 156

. 27/«

11 £ %
Telephones, 4,000 ohms,
first-class make .. -
Telephone Transformers,
for 120-ohm ’phones.. .. .. 15'-
Intervalve Transformers, L.T... 186
Single-valve set, panel with 2
condensers, fil. res., Valve,
Accumulator, H.T. Battery
and Phones, .. .. .. ..£5/50

S. E. PARKES§& Co., Ltd.,

46, Camberwell Green, London, S.E.5.
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RADIOTORTIAL

All Editorial Communications to be
WIRELESS, The Fleetway House,

addressed The Editor, POPULAR
Farringdon Street, London, EC4.

The International Radio and Wireless Exhibition
é\ind Conference at the Central Hall is a sign of the
mes, 1
Within a dw months Wireless has aroused an
almost universa! interest as the possibilities of broad-
casting become more apparent.
gives me great pleasure to think that POPULAR

- 1
WIRELESS should be so closely allied to the organi-

sation, the aims and aspirations of the International
Radio Exhibition, and there is no doubt in my mind
that it will be a yearly and long-looked-for event.

I am sure all readers of POPULAR WIRELESS
will join with me in wishing the Exhibition every
suceess and that it will have every encouragement so
deserving a cause should have,

THE EDITOR.

J. 1. (Brussels).—Some diagrams show the
L.T. battery connected by the negative ter-
minal to the general circuit, and others by the
positive ; which is the more correct ?

The negative, otherwise a positive potential will be
applied to the grid, thus tending to neutralise the
shielding action of its negative cl;nrga

* *

“ Novice " (Liverpool).—Self-oscillation of
a valve set is said to be deleterious. Is that
evidenced by the vibration of the filaments of
the valve ?

No, it is not the valve that oscillates, although it is
generally mentioned in that way ; it is the oscillation
of a high-frequency current in a circuit or circuits
that is referred to when it is stated that the ‘ valve
is oscillating.” You should refer back to Mr. Cour-
sey’s article’ in Number 10 for a clear explanation o
regeneration. )

(Continued on page 274.)

CONTRACTS WANTED.

Owing to the enormous number of queries
recelved daily from readers of POPULAR
WIRELESS, | have decided to reply individu-
ally by post. A weekly selection of questions
will, however, be printed on this page, together
with the answers, for the benefit of readers of
POPULAR WIRELESS in general. Ques-
tions should be cleartycand 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
Fleetway House, Farringdon Street, London,
E.C4.°

Readers are requested to send necessary
postage for reply.

H. G. (Devonport).—What size foils, using
‘002-in. mica between, will be required for a
grid condenser ?

For this purpose paraffin waxed paper should be
employed as the dialectric because, owing to the high
specific inductive capacity of mica, it is unsuitable for
fixed condensers of the smaller values. In this par-
ticular instance the plates would be so small that
accurate measurement would be impossible. Two
foils, each 2 by 2 in.. are allthat are required wheun
using waxed paper.

The Wellington Engineering
Works, Aldershot,

offer their services for the manufacture of :

1, 2, 3, or 4 Valve Receiving Sets,
Valve Panels on the Unit System,
L.F. & H.F. Transformers,
Telephone Transformers,
Variable Condensers,

Filament Resistances,

Complete Crystal Sets.

Superior Finish. Prompt Delivery.
Keen Quotations.

BANKRUFPIT'S STOCK
The purchase of the above stock has enabled me to offer
same at Knock-out Prices.
High-Class Variable Condensers (complete} for Panmel Mt.
Cabinet, 1- extra,

‘0002 - each 8/- 4,000 Ohm Receivers 25/- pair.
‘0003 - » 98 Double Slide Tuning Coils,
‘0004 - ., 10/- approx. W.L. 180—1,200
‘0005 - » 11/6 metres - « - - . « 88
001 - 14/9 Postage Extra.

», .
Send for list of other Radio Accessories (3d),
W.H. SALT, Elec. Engineer, 161, York Rd,, Battersea, 8. WAL,

A MESSAGE FROM *

MARS.”

OF c'ox_\R_.SE Hig
PLACE 1S WITH
His WIFE 8 ¢

Comge Home

SMOKE ROOM

The NEHPECKED ‘4
L

A NPB L
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WE ARE NOT INFANTS IN THE |
WIRELESS WORLD. ||

We were established long BEFORE the BOOM,

ALL-IN SERIES; No. 1.

SET OF SET OF
PARTS V V RTS
s VALVE PANEL o
Set includes :—Ebonite Pane] matt finished, 77 X 5%, "and drilled. * Velvet ™

Filameni Rheostat, Grid Condenser and Leak Boc king Condenser, Systoflex,
. Holder Terminals, Set of lvorine Tablets and Blue Print.
Polished Mahogany Cabmet to fit, 3/6.

BROADASTING TUNER

- Complete set of parts,
Require only fitting together,
Al holes drlled. Wiring diagram.
18/6
4/6 |

Complete
Cabinet to fit ..

10 times more efficient than a
coil and slider.
NOTE —The Broadcasting Tuner and Single Valve Panel and Condenser, |

togetherwith Valve, Phones and Batteries, make a complete Station,
which will get all the speech and telephony going.

Visit Qur Stand, No. 16, All-British Wireless Exhibition,
Horticultural Hall, September 30th to October Tth.

Send 6d. for cur NEW ILLUSTRATED CATALOGUE (P) with List of Stations,
The Trade is offered Attractive Terms,

- PETO SCOTT (The Condenser King),

] FEATHERSTONE HOUSE, 64, HIGH HOLBORN,
i + LONDON, W.C.I,

4 T0 A SUCC’ESSPUL CAREER.

Established 1900,

WE TEACH
BY POST.

v
ADVICE FREE

, Most moderate )
H charges—payable 0
monthly >

LEARN ATRADE
OR PROFESSION

Yaours to success, &

ARE YOU QUALIFIED 9
FOR THE JOB YOU SEEK -

Write for one of our FREE BOOKLETS on WIRELESS TELEGRAPHY,
ar on any of the fellowing subjects—

Can I help you?
I WILL GIVE YOU £50

j if X fail to produce over 7,000 testimonials
from others I have helpe:

Architectural Drawing Mathematics

Building Comstruction " Matriculation
Cleri o! Works' Duties Metallurgdy

Aviatio Mining

Boiler Engﬂneedn‘ Mine. Surveying

Boiler Ma Motor Enginesring

Naval Architecture
Pattern Making
Salesma=ship
Sapitation _
" Shipbuilding %
Structural Engineering
vl Surveying and Levelling
Internal Comb En‘lnes Telegrarphy and Telephony
Marine Engineering Special Course for Apprentices
What proof do you carry? Your word to an smploger is not proof that
ou are efficient;” buz a “College Qualifying Diploma or Certificate, signed
iy the Professicnal Staff, is & proof of eflipiency, and a valuable asset in
secking a remunerative poslﬁmn.
We specialise in all exams. copnected with Wireless and other
technical subjeots. If you are nrepnrimz for any exam, ask our advice.
AN particulars FREE OF OHARGE.  Parents should seek our advice for
thoir sons. you nre lnterealed in Wireless, of the aubjocte
mentioned above, write
nammg the mbject. and
will send you our

FRFE BOOKLET. Please
atate your age.

Chemistry

Civil Engineering
Concrete and Steel
Draughtsmanship
Electricity
Engineering
Foundry Wo

or any

COURSES SPECIALLY
COMBINED TO MEET
ALL BEQUIREMENTS.

@
SHEFFIELDg

— o AR
Department 106.

AR, . PFESN BN =mw R - s

Do you

Yy Y

< 2, OUR arystal or valve may be the
, best of their kind—your aerial high

as Snowdon, your tuner perfectly
accurate, but umless your ‘phones are
O.K. you wen't get maximum *sigs.”
Signals come “thumping in" through ERICSSON
'PHONES—they're built that way—for never-
failing clarityand sensmvxty.. The magnets never

ose their strength and ““shorts’ don’t exist.
And they're easy and comfortable to the head.

Back of ERICSSON 'PHONES is the
accumulated experience of a generation in
telephone manufacture,

Write for Particulars i

MANUFACTURING Co., Ltd.
Head Office:: 60, Lincoln’s Inn Fields, W.C.

Telephones

- = B e A EEE FES_ARA oo EE NS

The BRITISH L.M. ERICSSON |

Exide

WIRELESS

We specialise in the manufacture of

batteries for filament current supply to

Valves, and high-tension batteries for

apphcatxon of Anode Potential. We

can supply these batteries in glass,

ebonite, or celluloid containers to any
desired voltage.

Exide batteries can be relied upon for
Wireless work, and retain their charge
over very long periods,

6 v. 80 amp. hour
Exide Battery.

Prices and Particulars upon.
" Application.

Head Office:

CLIFTON JUNCTION,
MANCHESTER. |

FLECTRICAL STORAGE
COMPANY TIMITED.

o

London Showrooms:

219/229, SHAFTESBURY
AVENUE, wW.C.2.




1y OLIVER'S WIRELESSORIES,
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| Everything from a Recorder to an

&
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ELECTRADIX RADIOS.

Immediate Delivery
from our Huge Stocks.

Earth Clip.
The best-equipped City depot.
COME AND SEE US.
9, Colonial Avenue is first opening on left

in the Minories, near Aldgate Station,
Metropolitan Railway.

9, CQlonial Avenue, London, E.1.

WW
SPECIAL PURCHASE

2,000 Pairs Super-Sensitive High - Resistance
Head-phones, 4,000 Ohms. Brand New.

1 Delivery from stock. £1 7 6 post free.

196, Wandsworth Bridge Road,
."Phone : Putney 1257. London, S.W.6.

AMATEURS AND RETAILERS
PARTS SUPPLIED FROM STOCK.

) LISTS FREE. Condenser plates 1/6 doz. pairs ; post 3d.

'FRASER, Sentinel Ho., Southampton Row,London.

e

-
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LISTEN IN!!!

Midland Wireless Enthusiasts—
H We are here for your Benefit.

D.A.S.H. WIRELESS SERVICE,

.§ Wireless Apparatus Manufacturers,

241, PARK ROAD, ASTON, BIRMINGHAM.
Everything Supplied. , Enquiries solicited.
e ————— e

F. W. ILE'S WIRELESS SUPPLY.
Aerial Insulators, Porcelain (special), each £0 0
Aerial pulleys, ex-Govt. aluminium, each.. 0
Aerial Wite, 7/22 copper, per 100ft. .. .. 0 6
1 in. Slider Rods, 13 ins. long, bored, each 0 0
Tacquered erystal detectors on ebonite bases 0 5
Murdock double head sets (2,000 ohm total) 1 10
Ebonite knobs, knurled and polished, each 0 0
Mullard Ora valves, limited number only, each 0 15

© All orders sent by return on receipt of cash.
BOSCOMBE, EAST BOURNEMOUTH.

T0 WIRELESS EXPERIMENTERS. PATENT YOUR
INVYENTIONS,

They may prcve very valuable, Particulars and

consuitations free,. BROWNE & CO., Patent Agents,

9, Warwick Court, Holborn, London, W.C. 1.

Hstablished 1840. 'lelephone, Chancery 7547, =~ °

GENUINE MARCONI RECEIVING SETS
complete with Telephone, Aerlal Wires, Plugs
and Clips. Full instructions for fixing and
cperating. These Sets are as simple in use a»
a Gramophone, wonderfully compact, and have
behind them the traditions and full resources of
the Murconi Company, the Pioneers of Wireless.
Orders executed in rotation. Price £4 13s. 6d.
Carriage and Packing, 2s. 6d.—Chas. Orme and
Co., 93-94, Chancery Lane, London, W.C.2,

WIRELESS AERIAL POLES.

Steel and Wood ; Wire; Insulators; Strainers, ete.
(to suit all pockets). Send stamp for list.

JENNINGS, LTD., WIRELESS, BRISTOL.
_——— : )

DAVIS & TIMMINS,

LTD,,
34a, York Road, King's Cross, N.1.

SCREWS AND
TERMINALS

FOR

WIRELESS SETS
Write for Hlustrated Lists.

OROCOIOML

4}
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~ RADIOTORIAL
QUESTIONS AND ANSWERS

{Continued from page 272.)

How can 1 tell, when adjusting the reactance
coil, when my valve is oscillating ?

The moment the circuit commences to oscillate
there will be a slight click followed by a hollow rush-
ing nolse, together with a very slight grating that,
compared to the comparative quiet previously in the
’phones, is very easily recognisable,

* * *

A. 8, (New Cross).—Can 1 uge honeycomb
coils in a crystal set ?

Yes; but for this ‘purpose the single layer cylin-
drical inductance is the more efficient.

If so, would the addition be an advantage ?

Not if you have an’ efficient cojl of the above-
mentioned description,

* * *

N. H. (Drogheda)—What wave-length
would an inductance wound with 285 turns of
22 S.W.G. copper wire on a 3}-in. former
have ?

1,200 metres on a P.M.G. aerial.

What would be the capacity of a condenser
having 33 aluminium plates 6 by 4 in. separ-
ated by glass 1-16th in. thick ?

02 mfd.
ES *

J. P. (South Shields).—Can you give me the
size of an inductance to tune from 200-20,000
metres wave-length ?

Such a range would be impossible with one induct-
ance coil. If a coil is wound to give that maximum
value, it certainly would not tune down to the mini-
mum required. If such a range is essential, a set of
basket or honeycomb coils must be used,
way, i8 such a range essentlal ? e know of no spark
stations that transmits on such a long wave, and, as
yon have a erystal set, vou will not he able to hear
the C.1V. stations that transmit on waves that nearly
approach the higher figure,

-Is" it possible to use a crystal set for this
distance ?

‘That" question would indicate that yon were con-
fusing wave-length with range of reception. A coil
wound to give a wave-length range to 3,000 metres
would cover practically everything of interest that is
likely to be received on such a set. 350 or so turns
of 22 8.W.G. on a 5 or ¢'in. former would be quite
suitable for this latter purpose.

Which would give the better results with a
crystal set, a twin aerial 60 ft. long, or a treble
40 ft. in length ?

The double aerial.

What is the nearest broadcasting station to
South Shields ?

‘Writtle and Marconi House at present, but it is
probable that very shortly a station will be in opera-
tion in Neweastle,

* ®

J. C. (London).—Can I rewind a watch-
type pattern telephone to 4,000 ohms resist-
ance, and what wire should be used ?

Unless you have a lathe, or a smatl motor arranged
for winding purposes, we would advise you not tO
attempt to do so. In any case, it is a task that calls
for no little mechanical skill and experience. Gauge
48 8.W.G. is used. This wire is sold in two and four
thiousand ohm spools.

What would be the inductance and wave-
length of a tuning-coil 5 by 5 in. wound with
129 turns of 20 S.W.G. ?

1,400 michrohenrics; 950 metres on a P.ALG:

aerial. 1
3k b £

D. B. M. (Ilford).—Can wood be used instead

of ebonite for crystal and switch bases ?

Not unless it is a hard, well-seasoned material, and
has been baked in paraffin-wax-—that is,.in point of
highest efliciency.

(Continued on page 276.)

GLASGOW WIRELESS
SUPPLY CENTRE:

All Materials and Accegsorics for Amateurs. -Panels

Engraved. Write for 'Price List enclosing stamps.

W. and J. JAMIESON, Ltd.,, 68, Shamrock §t., West,

By the |

WIRELESS

SUPPLIES
QE?EUEE i ’“n,

7) .

I | e 8 2 & —

ACCESSORIES & PARTS
*  FOR MAKING

SINGLE, TWO, THREE, & FOUR VALVE
RECEIVING SETS,
CRYSTAL SETS,
VALVE PANELS,
TUNING PANELS,

‘ETC. ETC.
Made in agreement with the Patent Holders.

| TRADFE,_ONLY
: CATALOGUE A/23
Free on - request

PHONES; Marconi, H.R.. 153. pair; Valve Legs, 3d.
each ; Terminals, 3d. each; "Detector Panel, parts,
including drilled eb. top ready to assemble, 18s. 8d.:
H.F." and Panels, parts, H.F. with cond.,
L.F. with trans., eb. top ready to assemble, 23s. 6d.;
Tuner, complete parts, 33s. 6d.; Fraser Patent Coll
Holder, 10s.extra; Slab Coil Carriers, Patent, standard
plug pitch, fits any hoider, 2s. 94. each ; Rev. List B,gratis.
JAMES FRASER & CO., address as E.T.C. below. Wireless
Instruction. Day, Evg.. Postal Courses in Radio. Valves,
etc. P.M.G. Exam.. and Amateur Classes. Also Teie-
graphy and Cable. Prospectus free.’ 'Phone: North 1036.
Principal, Electrical Training College, Radio House,
. Manor Gardens, Londom.”N.T."

" THE BEST BOOK ON

WIRELESS FOR AMATEURS

How to mzke and use a Wireless Valve Recelver Set, By
E. K. Sptegelhaler, This book has been specially wrltten
for Amateurs in Wireless, Clear Constructional details
accompanied by 24 very practical Illustrations are given,
which will enable the operator to build his own set
economically and to work it successfully when made.
Price 2/- net. Send P.O. for a copy.
E.&F. N. SPON, Ltd., 57, Haymarket, London, S. W.1.

ACCUMULATORS, etc. Ncw & Guarantecd.
4-Volt, 25-Amp, Celluloid 11/3d. Postage 1/-.

17/6d. 6-Volt, 40-Amp, 25/6d

4 , 6o 21/3d. 6 , 6o , 3%-[/'—

36/~

4 ., B0 , 2V~ 6 , 8o
Packing 1/6d. extra, i’acking z’- extra,
7/22 Aerial, 6/- 100 ft.; Mullard Ora Valves, 15{-:
15-V., Siemens, H.T. Patterics, 4/-; Marconl R.
Valves, 26/6d.; Accumula or Charging Board, 37/64d. ;
° Voltmeters, Watch pattern, o/12 Volts, 6/-,
Cash with order, Goods despatched per retura.
LOWEE & SONS L{d., Northampton.

4-Volt, 40-Amp,
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HIGH QUALITY
CONDENSERS

Complete with scales.

‘001 mf, 24/ 0005 mt, 18/~ ‘0003 mf. 14/-

UNIT - COIL . HOLDERS

Pateut. - Shows method of fixing.

To fit any standard coil, Made of ebonite and
brass throughout, with excellent gun.metal finish,
Fixed Unit .. . . 42

Moving Unit.. .2 w §/8
FILAMENT All Post Free.- Send your order to:—

RESISTANCES. Dept. B,
f & ASHLEY WIRELESS
TELEPHONE Co., Ltd.,
69, Renshaw St., Liverpool.
Paent: ;r6'2'§ Royal. "?(r::::;,"
5/3 cach. Liverpool

ELF CONTAINED OR UNIT SYSTEMS
Marconiphones,
Marconi Scientific Units,
Waveora Units, Etc.

We_give demonstrations to purchasers at our showrooms.
‘Tuners, Coils, Rectifiers, Amplifiers, Valves, Magnavox &
Brown Loud Speakers, Microphone Amplifiers, H.T, &

L.T. Batteries, and all Wireless Accessories.
Special quotations for Technical Colleges,
Schools and Educational Institutions.

The Radio Waveora Co. (Dept. P),

168, Regent Street, 'London, W.1.

Telephones ; Gerrard 3039; Western 847,
P Pelegrams : Wychwood, 'l.shone, London.

i — = e E
has given an enormous impetus to the manufacture of wireless
apparatus. The tendency has been to saerifice quality to
quantity in endeavouring to keep pace with the demands.
Throughout this period of increasing wireless aetivity
8. G. BROWN, Ltd., have wisely refused to lower their high
standard of quality even at the expense of occasional delay in
fuliilling orders. As a result, they have more than maintained
their enviable reputation as RELIABLE wireless manufacturers, °
and to-day it continues to be recognised by amateur and
professional alike that wireless instruments and parts manu-
factured by and bearing the name “ BROWN ”” can be bought
with absolute confidence in their quality, value, and efticiency.

43 ” oS

The “Brown " Super-Sensitive Telephones
These Telephones are unquestionably the clearest and most
sengitive 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 weigbt and adaptable adjustment.
There is no wireless head 'phones in the world to compare with

BROWN’S 2
=N “D* TYPE

**A" TYPE
Low Resistance Low Resistance
58/- 48).
; High Resistance
High Resistance 1 52/_ ’
62/- to 66/- (Tlxcst’:pril:cs“s include -f
or

IMPORTANT NOTICE.—When purchasing BROWN’'S, you
should see that the name BROWN is stamped on the back of
each ear-piece. Thie is the hallmark and proof of their
genui , excelt of finish, and highest efficiency.

In universal use, Aa supplied te British, Allied, and Foreign
Governments.

VISIT OUR STAND, No. 43, ALL-BRITISH WIRELESS EXHIBITION
Horticultural Hall, Sent. 30 to Oct. 7. musn;%gn}_ ggs'ml.ocurs

)

Head Office and Works :
Victoria Road,
North dcton, London,
W.3.

London Showroons ¢
19, Mortimer St.,
London, W1,

CHESTER AND NORTH WALES

WIRELESS INSTALLATION CO.,
35, COMMONHALL STREET, CHESTER,

Local Agents, * Crystophone *® Receiving Sets and * Esi-Fix *’ Aerial.

Immediate Delivery from Stock.
SPECIAL OFFER.—Re-conditioned Marconi Trench Sets, H.F, Valve and
Crystal Combined.
Note the price—£8 15 6, carriage paid.
Every set tested before sae. Wonderful results.
R.AF. Ebonite Mark II. Insulators.

Per set of four, 6/-, carriage paid. Very highly recommended.
Head Sets ; Accumulators ; H.T. Batteries ; Wire.
Our representative is travelling the district now.

Send a card for Free Demonstration.

WIRELESS ENTHUSIASTS.

ABSOLUTELY COMPLETE
FOR £3 10s. Od. CASH,

OR £1 0s. 0d. DOWN AND S/- WEEKLY FOR 12 WEEKS
OUR BEAUTIFUL CRYSTAL SET No.1, WITH 4,000 OHMS HEADFPHONES,

AERIAL WIRE, AND INSULATORS. TESTED Al GUARANTEED

FOR

CLEARLY RECEIVING BROADCAST SPEECH, MUSIC, AND MORSE

MESSAGES. .

THE COIL 1S WOUND ON BEST * ISOLO ' UNSHRINKABLE TUBE 127 x 4*.
GIVING A GOOD PICKING-UP RANGE !AND” MOUNTED ON POLISHED

BASE, WITH CONDENSER, ETC.
BOOK OF INSTRUCTIONS WITH EACH SET.

Chenues, P.O. or M.0. to be SEND YOUR ORDER
crossed NATIONALIBANK, Ltd, TO-DAY WITHOUT DELAY.

H. A. WHITE & SON, 229, Pentonville Road,

London, N. 1. 'Phone: Central 3045.

The London Wireless Electrical Co.

40- 44, HOLBORN VIADUCT,LONDON,E.C.1. [’ Phone Holborn 5051.]
WIRELESS APPARATUS DIRECT TO THE PUBLIC.

Look At These Prices ! Send Us Your Engquiries!

Superior No. 1 Crystal Receiving Sets .., @0 . . 47,6
Superior Single Valve Detector Panel 5 32/-
Superior Formers, 12in. X 4}, epecially prepared " 7d. each
Superior. Formers, 10in. x 4}, wound 2§ S.W.G. enamelied

Copper Wire g . v 63,
Superior Vailve Legs, complete with Washer and two nuts ... 2d.,,
Superior Condenser Plates L 1;4 doz
Superior Fllament Resistance = o g a 5!0 each
superior Crystal Detector, complete with crystal, on ebonite

bage . o0 s - o 49 ,,
Superior Valve-Holder, on ebonite base ... P ... 12

AERIAL WIRE, 7,22, Enamelled Copper, 100 f{. .. o0 6/-

ALL GOODS GUARANTEED AND OF HIGH-CLASS
MANUFACTURE.
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RADIOTORIAL
QUESTIONS AND ANSWERS.

i (Continued from page 274.)

“VaLve” (Aberdeen).—Will you give-mie

the full particulars for the construction of a
low frequency inter-valve transformer ?
. An iron core ¥ by 3 in. is requited, upon which is
first wound 10,000 turns of 44 8.W.G. for the primary.
This is covered with four waxed papers, and then a
further 10,000 turns of 44 .are wound on for the
secondary. After the winding has been completed,
and the 44 attached to a stouter gaugze wire for the
final turns on each winding, in order to be carriéd to
the ¢xternal circuit, the whole should be immersed
in paraflin-wax. It will be as well to give the weight
of wire that each winding takes, so that it will not
be nccessary to patiently count each turn. The pri-
mary will take 1} ozs., and the secondary 2} 0zs., mak-
ing 4 ozs. in all. The resistance of the primary wilt
be some 1,700 ohms, and that of tiic secondary
2,600 ohms.

To what wave-length can I tune with an
inductance-wound with 210 turns of No. 30
wire on a 3-in. former ?

1,100 motres.

* k *
| “BecINNER” (Thornton Heath).—Can you
tell me the length and diameter of former
and turns of wire to give me a range to 3,000
metres ?

{ 350 turns of 22 S.W.G. on a 12 by 6-in. former:

Can a double-slide tuner be used with ad-
ivantage with a variable condenser ?

! Yes;.a variable condenser is always ndvantageous
.to give the very finc adjustinents of tuning necessary
with sharply tuned and wealker stations.

Are steel aerial poles advisable ?

'.. Wooden poles, such as a good straight fir, are leas
liable to cause icakage to earth. Even when employ-
ing the most eflicient insulators this trouble assunies
serious proportions during wet weather, and signals
became very much weaker. A good tip is to smear :

layer of vaseline round the centre of the insulators;
this wiil prevent the conleseence of the moisture.

Popular Wireless Weekly, Scplembcr'- 2nd, 1932,

Can “phones be used 1n series on a crystal
set ? |

Yes'; but signals will:bcisommvh? weakened.

s E :

“ ENruysiasT ” (Colchester),—What trans-

ohms ?

former will be requited for a-’phone 6t 3,000™

No transformer is required.
* Tk *

*“ BEoINNER ”’ (Thornton Heath).—Can you
tell me the length and dismeter of the tube
and gauge of wire to wind a coil to tune to
3,000-metres ?

10 in. by 5-in. 24 S.W.G. .

Does the earth lead from the tuning coil
and the wire from the ’phones have to be
connected to.the earth’ while the receiving sot
is in use *

The point is that the telephone receivers and de-
tector are connected across the inductance, therefore
one of the telcphone leads must necessarily be con-
nected to that point of the coil that goes to earth.

-Can a variable condenser be used with a
double slide inductance ?

¥es.

Are steel aerial poles advisable ?

-For masts of any considerable height steel is'the
only practicable material that can be used, but for
the shorter masts wood, such as a good Hlght fir, is to
be preferred, as there will be less possibility of leakage
and absorption. .

Can ’phones be used in series on a crystal
set ?

Two pairs of telephone recetvers of similar resist-
ance can be placed in series with very little signat
strength reduction. If more, than two-pairs are
required a séparate crystal and telephone circuit can
be placed across the coil.

* * #

J. 8. R. (Haverhill). —To what wave-length
will an inductance tune that is wound with 22
enamelled wive on a former 9% in by .3} in.
on a 50-ft. twin aerial ?

Qne thousand two hundred and fifty metres.

What range has a single-valve set 2

That depends upo;l “many factors, not the least
being the power of the transmitting station. Telephony
from the Hague and Paris has been heard in this
‘country on single-valve sets employing regenerative
circuits. Fifty miles from a station of medium power
wotuld be a fairaverage with a set of that description.
Without the reaction it would be considerably less.

* Tk *

J. H. (Blackpool).—What would be the wave-
Iength of an inductance of 4} in. diameter by
74 1in. long wound with 28 S W.G. enamelléd
wire on a 50-ft. twin aerial-?

Four thousand metres,

* * *

J. H. (Rossington).—What would I be able
to heir on a crystal receiver living about five
miles out of Doncaster ? :

Stockton (B Y T), Hunstanton (G H C), and other
coastal stations, ships; and if you can tune to 2,600
metres you shouid hear Eiffel Tower.

Do'T require a licence for a erystal set ?

Yes.

* * #

A B. K. (Preston).—Is it possible to hear the
Hague and Paris on a 2-valve ‘set ?

Quite possible.

What aerial would you suggest, the longest
part of my premises being 16 yds. ?

A double aeriai of that length, obtaining as mueh
lieight as possible.

I am only a few yards from a railway. Will
that prove detrimental ?

Not if you keep the aerial wel away from the
paraliel to the telegraph wires. .

* * * .

0. B. (Tooting).—What should be the re-
sistance of a filament rheostat in order that
the current from a 6-volt accumulator can l?c
graduated from 6 volts down to 1 volt ?

Assuming the resistance of the valve to be as is
most ustal,"about 3 ohms, the additional resistanes
required to-be placed in scries.so that 1-volt potentint
difference existed across the filament wouid-be 15
ohims.

¢

up to 300 miles.

-tions of wireless.

e

|HELLO @ ® ©- ¢ -©-9 ©
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"THE “8.V." is the cheapest rellable leng-
5 range crystal'set yet produced. -

3 t has an effective listening-in range. for-
. telephony up to 50 miles and for telegraphy

Supplied compicte in cvery detail, it is only
necessary to crect the seven-strand Aerial to
cnjoy immediately the pleastres and fascina- -

The 2,000-ohin niekel-plated .double
pliones give perfect reproduction. -

£3-15-0

| (Postage 1/-)
| COMPLETF. WITH 100-it:. AERIAL, INSU-
LATORS & 2,000-ohm DOUBLE HEADPHONES
Detivery from Stock.

Al C ¢ ¢ € © O‘DGHCLLOI

o

¥ 2L

lle cost™

.

- -~

9

COVENTRY WIRELESS

erove 83 SUPPLIES CO.
{CLAY LANE, COVENTRY,

"PHONE 1343,

head- ,

PP R TR |

. ! COMPARE OUR PRICES
| SV VYV VU VY.V VY VY e ewY

3-VALVE RECEIVING SET
£17-10-0 j

CARRIAGE PAID.

COMPILETE WITH ALL ACCESSORIES READY FOR USF
INCLUDING 60-VOLT BATTERY, 6-VO
ALRIAL WIRE

OF 'PHONES 4,000 Ohwms,

b WE GUARANTEE THIS SET WILL
GIVE EXCELLENT RESULTS.

LT ACCUMULAT Ol
AND INSULATORS, AND ONE PAIK
VALVES 45'- EXTRA.

SUMNE'I_Q‘ VAUGHAN & CO., LTD.,. /" € Condensers, var.'00L ,.cagh 16/: | Iligh-Class Accumuiators at low
.., 28, Victoria Street. London, S.W, . { & » 0005 .., 11/8 cost. Fully Guaranteed
¥ e k ‘0003 .. ‘84 - "
- Telephone— ”» »» Y il
- .”;w;;igy: ) ’ verir s 4. 4 Volt 20 amp .. .., o0 16:
i o vahes .. doz. 114, 4, 40, 186
Filament Resistances 4 , GO 20-
¥irst qualify each  &£/8] 4 80 ., .. .. ...o¢e@€
decond” ., .. w30 " i . I p e
Third . .. .o G| 2 w300 e i?,c
Intervalve Transformors, -6 » 20 ,, g o £
improved désign, British 6 , 40 ,, 26/6
made, guaranteed . 29 G 0 : 29/
Ferinlinals, with washer and - " ’
two nuts . . ..doz. g/3| 6 . 8 ., ..o . 38,6
anvte Liegfs, wig,(lll two nu(;.s. o ¢ 100 0 .. .. ., 492-
set of four 8d. ..doz. - o
*Phones with Cord : Carriage Ior\mrd‘.
Western Electric, 4,000 ohms 32/- Brand New. In Stock.
Superior French 35/- DBritish Made.

Y
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IMPORTANT NOTICE.

Owing to recent advertisements in the Wireless and Daily Press seriously reflecting upon the quality of the Radio Head-
phones at present being offered for sale by us, we have invited opinions from our customers on the general quality and
efficiency of these "phones, and reprint below a few typical replies.
CAsa result of this advertisement we have instituted legal proceedings against the Manufacturers of the Headphones
In question.

We refuse to believe that the Wireless Public will allow themselves to be prejudiced against the quality of the goods we
offer in the face of such overwhelming evidence.

BROWN “A”
TYPE.

120 ohms 42{6
8,000 ohms 49'6

Postage 1/- extra.

SULLIVAN
8,000 ohms 366

Postage 1/- extra.

Every order executed within 4 hours of
receipt, per Registered Post.

Cords 2[9 per pai.

WE GUARANTEE

(I) That these are in brand new condition, and have never been used.
(II) That they have never been reconditioned.
(III) That they are equally efficient to any Headphone on the market.
(IV) That should they fail to give absolute satisfaction in any shape or form, and the *phones are returned to
us within seven days,

WE WILL FORTHWITH REFUND THE FULL AMOUNT PAID.

August 19th, 1922. 47, Baron Road, Chadwell Heath, Essex.

Having purchased from you a pair of Brown’s 'Phones 8,000 ohms for £2 9s. 6d., I was naturally interested in the recent announce-
ment by Messrs. 8. G. Brown, Ltd. I already possessed two pairs of Brown’s *Phones ; one pair which have been reconditioned and
one pair of the new series, so I decided to test them against those I purchased from you. You will, no doubt, be gratified to learn
that the pair purchased from you are equal in every way to the new pair of the new series, but considerably more sensitive than the
pair which have been reconditioned, All three pairs are used directly in circuit with an anode voltage of eighty to one hundred. Had
they been old stock they would have burnt out consequent on deterioration of insulations and windings. I have no hesitation in
saying that the pair purchased from you arc all that could be desired, and I have already recommended them to my several wireless
friends. (Signed) GEOFFREY M. JONES.

August 20th, 1922. 4, Surrey Street, St. Paul's, Bristol.
In reply to yours of the 18th inst. re "Phones, These have been tried and the result has becn kighly satisfactory, also the quality of
same are A1. (Signed) L. POTTER, junr.

14, Mill Hill Lane, Lelcester.
Your letter to hand 7¢ S. G. Brown, Ltd. * A ” Type head-phones as supplied by you, I have not had a trial with the test by
wireless, but have tested them in various manners, and they appear to be in good order, I am thoroughly satisfied, and if the makers
can get 16s. extra for an improved diaphragm ** good duck to them!"” (Signed) E. L. SMITH.

August zoth, 18, Bold Street, Altrincham, Cheshire.

With reference to your letter of the 18th inst., and in line with your request for my opinion of the "' Wireless Telephones” you
supplied to me recently. Although I have not yet had a real opportunity of testing them, they are, in my opinion, in perfect condition,
and appear to be as new and unused. 1 am perfectly satisfied with same and they are a bargain, considering the market price for new
*phones of same make. (Signed) P, GREEN.

August 21st, 1922, 30, Rokeby Avenue, Redland, Bristol,

In reply to your letter of the 19th inst., the head-phones recently supplied by you were purchased for my son, who has a one valve
set. They appear of excellent quality, and so far have fulfilled all requirements. Since the receipt ot your letter 1 have had them
examined by alocal expert, who has an eight valve set, and he pronounced them to be perfect in every respect. (Signed) M. W. JONES.

August 21st, 1922. 102, London Road, Preston, Lancs.

Messrs. The City Accumulator Co., 79, Mark Lane, E.C.3. . . .

In reply to your letter of inquiry dated August 1gth, regarding quality of Brown’s 8,000 ohms 'phones supplied to me, I beg to
state they are working splendidly and quite as good as1 expected. Iam quite satisfied. Have compared them with other Brown's 'Phones
The * Parlipbone > 8,000 ohms which cost more than mine, and I find signal strength quite cqual.  You can use this letter as you think necessary.

Loud Speaker. (Signed) H. WELSH, Marine Wireless Operator.

(Prov. patent No. 21,967) THE LATEST WIRELESS SURPRISE
52 6 The “Parliphone” Loud Speaker.
V Made in one solid piece of moulded ebonite. Interior screwed, and made to receive Brown’s

Standard Pattern receiver.

LOOK OUT FOR OUR STAND AT THE EXHIBITION.

THE CITY ACCUMULATOR CO,

79, Mark Lane, E.C.3. Room 116 (4th Floor).

’Phone : ‘“Avenue 91 ” (3 lines),

AGENTS: London. A. W. Gamage, Ltd., Holborn. North Wales, The *All British” Wireless Manufactures Co.,
Selfridee & Co.. Ltd.. Oxford Street Lancashire and  Ltd., 70, Central Buildings, 4], North John
5 - 1 Cheshire. Street, Liverpool. O
South Wales. South Wales Wireless Installation Co., Ltd., Gloucestershire. The Bristol Wireless Co., 52, Cotham Hill, Bristol.
18, West Bute Street Cardiff. Yorkshire. The Barnsley British Co-operative Society, Ltd.,

Barnsley.
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“MAGNAVOX’
LOUD
SPEAKER

b TN

Radio
brings it.
MAGNAVOX

tells it.

The MAGNAVOX
Loud Speaker is based
upon the electro-dynamic
principle. This form of
construction accounts for
the fact that the MAG-
NAVOX is not only the
most sensitive but also
the most powerful of
Loud Speakers.

No. R1282
(18* Horn)

To enjoy and get the greatest possible satisfaction from
your Wireless Receiving Set, equip it with a Magna-
vox Loud Speaker. Hear the voice of the singer
faithfully reproduced, the perfect intonations of the
lecturer, or the natural sound of music. The Mag-
navox is established as

The World’s Finest Loud Speaker.

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 Broadcasting extremely
popular.

Order Now if Early Delivery is Required.

SOLE AGENTS FOR THE UNITED KINGDOM :

Sterling Telephone & Electric

TELEPHONE EOUSE, Co., Ltd.,

210/212, Tottenham Court Road, London, W.1.

Teleph No. 4144 M (7 lines). T}d:grams ‘Cucumis, Wesdo, London;’
Works : DAGENHAM, ESSEX.

BRANCHES: NEWCASTLE-ON-TYNE : 9, Clavering Place.
——_ CARDIFF : 8, Park Place.

WRITE FOR LEAFLET No. 326.
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MAXIMUM ENJOYMENT
and the PROGRESS of your

WIRELESS EDUCATION

lies with

AEGISTERED

Type 20 T.T. A hand-
some. instrument of high
selectivity with wave-length
range of 180—3,500 metres.
No extra coils required.
Designed and constructed
for use as a complete Crystal
Receiver. As shown,

Price £5 10s. 0d.
or in conjunction with

Crystophone V.1.

(single valve detector),
£2 10s. 0d. extra.
OR

Crystophone V.1.
L.F. Crystal Detec-
tor and single valve,
£4 10s. 0d. extra. (L.F.
Amplifier).

OR
Crystophone V.1.
HF. HF. Amplifier
and Crystal Detector,
£4 10s. 0d. extra.

OR
Crystophone V.2.
L.F. (Cxystal; Detector and

two-valve Amplifier);

£7 10s. 0d. extra.
OR

Crystophone V.3.
H.L.F. HF. Amplifier,
Crystal Detector, and
Double L.F. Amplifer,
£12 0s. 0d. extra.

Crystoph Sterling Headphones,
Amplifier V.2, LE.  £1 12s. 0d. extra.

Above prices do not include Valves,
H.T. and L.T. Batteries.

The CRYSTOPHONE isALL
you require for ALL purposes
for BEST results—ALWAYS

Write for full particulars to:

WIRELESS SUPPLIES CO.,,
64, Mortimer Street, London, W.1.

Crystophone
Amplifier V.1. L.F.

®

‘Phone: Museum 2672. 'Grams: “ Adragonax, Wesdo, London."”

Printed and published every Friday by the proprietors, The Amalgamated Press (1922), Ltd., The Fleetway House, Farringdon Street, London, E.C.4.

Advertisement Offices: Messrs. J. H. Lile, Ltd.,, 4, Ludgate Circus, London, E.C

4. Registered as a newspaper and for transmission by Canadian Magazine

Post. Subscription rates: Inland and Abroad, 17/4 per annum, 8/8 for six months. Sole agents for South Africa: The Central News Agency, Ltd. Sole agents for
Australia and New Zealand: Messrs. Gordon & Gotch, Ltd.; and for Canada: The Imperial News Co., Ltd. Saturday, September 2, 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.

Fhone: 10806 Central.
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REGISTERED AT THE G.P.O. A8 A NEWSP

No. 15. HOW A WIRELESS VALVE WORKS : B J SCOTT.TAGGART,

WILL IT COME
TO THIS?

SPECIAL FEATURES IN THIS ISSUE:

Radio Notes and News. A Solution of the Ether Riddle.
Hints to Amateurs. New Series for Beginners.
The Broadcasting Company. Wireless Control.

Step by Step in Wireless. The Choice of Receiving Sets.



WHEN YOU SEE AN
AERIAL THINK OF

CONTROL KNOBS
beautifully made with 1} in.

4 POPULAR WIRELESS WEEKLY.
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MITCHELL’'S — B.T.H,
“R” Valves.

radius laminated arm. The |

) =~ ! G'W o addition of this component
".‘ﬁ. b‘ ‘mi will con-
= L siderably

improve
. N your sta-|
6 each. i
Postage 3d. Y.
extra.

NEW PATTERN FILAMENT
RESISTANCE

suitabie for 1 to 3 valves. Finished in the

Mitehell standard manner. The actual 5/6

article slightly differs from the illustration. each. Postfiee.

BEING TRADE

MADE TERMS
IN UPON

BULK REQUEST

MITCHELL HEDGEHOG
TRANSFORMERS.
For Valve Coupling, guaranteed cqual to any. Sent for
approval if desired to enable you to make any comparative
tests. Made of the finest material that can be obtained,
and used in the manufacture of all our amplifiers.
INTERVALVE TRANSFORMERS, each 21
TELEPHONE 1RANSFORMERS, each 20/-

WIRELESS HEADGEAR
wound to a total resistance of
4,000 ohms, recommended highly o8
for crystal or valve sets without
having to use a telephone trans-
former, 35/~ per pair,
Pstage 1/- extra.

Price 15/- each. Postage 1/-.

Also stocked, “ORA,” 15/-;
“ORA™ speclal low  filament
valves (2 volts at *18 amp.),
50/-; Marconi Osrams, etc., etc.
Transmitting Valves from 10 to
1,000 watts.

“DOT”
GRID
LEAK

for Valve Cir-
cuits as illus-

trated, 4/6 each, or larger and | VALVE
supenor pattern, 6/6 each. HOLD-
ERS
i E‘ as illns-
trated,
. . . 1/3 each.
Swgzci] irm hu?. rad‘lil._ls ;s. gg
witch Arm 14-in. radius 2s. 3d. o
Switeh Arm 2-n. radius 2s. 64, | Get our ‘¢ SYMO-
Postage 3d. PLION BOOKLET”
CONTACT STUDS to suit above to-day, 6d. post

No. 163, 1 m Head 2 in. long, o e most re-
dozen 1t. 6d. N postage 2d. free tI'h m R
No. 164L, { in. Head, { in. long, | cent wireless inven-

dozen 1s. 6d. postage 2d. . c
All complete with nutsand washers. | tion fully described.

MITCHELL’

ELECTRECAL &  Retail Stores:

WIRELESS, LTD

188, RYE LANE, PECKHAWM, S.E.15.

Wholesale and Retail : McDermott Rd.; Peckham, S.E.15,
Telephones: New Cross 1540/1541.

N AN e

A Perfect

Aerial 10,6

NO SOLDERING OF AERIAL REQUIRED.

100 feet 7/22 Stranded Copper Wire.

100 feet 7 Stranded Steel Insulated Cord for guys
and bracing (as pliable as string, but of
enormous strength).

2 Pluion Patent Insulators (no soldering of aeria
joints required).

1 Steel Coil Spring.

1 Mast Pulley.

1 10-inch Ebonite leading-in tube, with brass rod
and terminals.

Plan, with complete instructions for erection of
various types of Aerial.

TEN SHILLINGS AND SIXPENCE

Carriage Paid.

Cannot be purchased elsewhere at double the price.
All material guaranteed finest obtainable. . .

Econ Manufacturing Company, Ltd.,
6, HOLBORN VIADUCT, LONDON, E.C.1

'Phone : City 4148

W&TEQ Specmlmes

will satisfy and please you in every way, It will pay you to visit
our showrooms, inspect our accessories, and have our sets fully
demonstrated to you,

The Ideal Valve Accumulator
6-Volt 50-amp. PRICE 35/-. Carriage 3/-.

{In wooden case with leather strap handle.)

4-Volt 50-Amp. PRICE 24 /=, Carriage 2/-.

Exclusive features of these Accumnlators :—
|. Basket pattern pmmves so constructed that it is
lmposslble or active material to become
tsplaced.
lass containers specially constructed with rib
separators.
Absolute absence of frothing.
Practically impossible for plates to sulphate due
to special materials used
Non-corrosive terminals.
Impossibility of acid creeping.
Last feature, but nor least—LOW PRICE BUT
HIGH, QUALITY.
VARIABLE CONDENSERS
These are **built up ** and of first-
class manufacture. In polished
mahogany case.

NOWA AW N

PRICES. (Carriage 9d. extra)
001 0005 0003
28/- 24/- 22/

BROWN'S LOUD SPEAKERS
(A4s dlustrated)

Small, 12-in. high, low resistance £3

Lafge,zlm hlgh IDw reslslﬂnce £6 5

Hizh resistance, 2s. 6d. extra.
MAGNAVOX LOUD SPEAKERS
—= ** Junior,” £10 10s, ** Senior," £20.
Large size, 21 in. high All in stock.
Why not make up yourownsets? We have all parts and accessories

in stock. Mail orders dispatched within 24 hours of receipt.
VISIT OUR STAND, No. 15, All-British
?EE{?STTI;{ARTEEDSCT\&FIXESOCFSQ Wireless  Exhibition, Hol:'tlcu]!ural l{‘l;sll

September 30 to October 7.

WATES BROS. ({1568 wiC5. " Phone: Gorard 576,
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HOW A WIRE-
LESS VALVE
WORKS,

An instruetive article
By
John Scott-
Taggart,

F.Inst.P,, AM.LE.E.,
appears in this issue.

\

A Correction. )

HE author of the article “ Tho Hetero-
dyne,” which appeared in No. 13 of
Porurar WIRELESS, asks me to state

. that Fig. 1 should rcad Fig. 2, and vice versa,
in his article.

* * *

The Highest Station. .

HAT is thought to he the highest spot
on which a regular wireless station is
situated is the top of Mount Hood,

U.S.A., 11,200 feet above sea level. It is a
link in the chain of fire prevention for the
National Forest Reserve.
* ® *
A Wireless Proposal.
A MARRIAGE which had bsen arranged
& by wircless was reported at Plymouth
on the grrival of the s.s. “ President
Monroe” from New York. The proposal was
made while the bridegroom was a passenger
in the “Mauretania.”
* * *
All-British Exhibition.
iT'HE next wireless exhibition to b held
in this country will take place from
September 30th to October 7th, at tho

Horticultural Hall, Vincent Square, Wost-:

minster, and not at the Central Hall. Some
fifty-five woll-known firms arc exhibiting.”

Turther details will appear shortly in
PorunAr WIRELESS.

% * *

Tesla Looks Ahead. .

IRELESS transmission of power will

be the next astounding and revolu-

tionary decvelopment of science, ac-

cording to Nikola Tesla, the famous electrieal
enginecer and inventor.

‘1t is not a mere vision,” said Tosla, in a
recent Press interview. “ I have perfected this
system in all its details, and can transmit
power to any terrestrial distance—say 12,000
miles—with a loss not excoeding fivo per cent.”

* & *
French Market Reports.
FRENCH wireless amateurs—and probably
1" some English—have recently found the
customary broadcasted messages from
the Eiffel Tower varied by a recital of market
prices ‘of vegetables and fruit.

This is a néw system of distributing market
information to French agriculturists. As an
cxample of the important developments
which are possible, it may be pointed out that
one of the messages stated that *“on the
London market carly English apples, of which
the crop is rathor good, are abundant at the
moment, and sales are difficult.”

ES %5 B

Mareonl Company’s Good Work,

THE Mareoni Company does a great deal
of its business with foreign Govern-
ments, but the English public is daily

getting more and more in touch with the

zompany by means of the great progress that

TOPICAL NEW

is being made in broadcasting. The company -

has kindly given permission to other manu-
facturers for the use of its numerous plants,
and as the Government has granted protec-
tion for two vears, a fine and flourishing new
trade should be established in this country.

£d * * :
The Burial Service by Wireless.

HE Canadian Government stcamer' “ Cana-
dian Trooper > was at sca, and when a
fireman died it was found that there

was not a prayer-book on board.

The captain wirelessed, asking for aid, and
bis call waz picked up by the Cunard liner
“ Carmania " off the Trish coast. The operator
on board the liner immnediately wirelessed the
full order for a burial at sea, which was taken

“down by the operator of the * Canadian

Trooper.” This was used by the captain when

S AND NOTES.
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_TWO ARTICLES
OF IMPORTANCE.
A Solution of
the Ether Riddle.

(For Advanced
Amateurs.)

The Choice of
Receiving Sets.
(For Beginners.}

mainly to “connect” the aerial traffic con:
troller with the machines that daily ily from
London to the Continent, and which permits
the pilot at the same time to get in touch with
any office at the aerodrome.

This exchange has heen lately added to the
central contro! tower at Croydon, from which
the express air services for the Channel have
been directed. Nearly overy machine on this
serviee is to-day fitted with wireless telephony,
and the pilots have orders to ring up the traffic
controller about every fifteen minutes during
the journey, to report their position and sce
1f there is any change in their orders.

Tt is like a huge signal-box, and no machine
may land until permission is granted. For
instance, if any incoming cxpress arrives at
the station and finds that the outgoing service
is about to start, he will be rung up by the con-

i

the body was committed to the keeping of the
deep.

* % *
Broadeasting in South Africa,

HEAR that the Postmaster-General of the
Union of South Alrica has announced that
the Government approve of the Post

Office granting applications for licences for
broadcasting services in various parts of the
Utriion. Licences will soon be issued through
the Post Office, but broadecasting stations are
barred from circulating advertisement propa-
ganda and handling commercial traffic. The
transmitting stations will. have .fixed wave-
lengths,, and sufficient powers to operate
suceessiully in whatever zones they are erected.
The.regulations for transmitting and receiv-
ing will be very similar to. the lines on whieh
the English and Amercian eervices are estab-
lished. . -

New Wireless Exchange.
HE first wireless telephone exchange that
the world has ever seen is now being
daily used at the London Air Station,
Croydon. It was installed by the Air Ministry,

Receiving Room at the Eiffel Tower Station.

—

troller, who will order the pilot to * circle
round,” giving the other muchine time and
{:lenty of room to get away. When that has

cen done the controller will instruct himn where

.to land.

Besides receiving reports and issuing his
instruetions through the exchange, the con-
troller at regular intervals broadcasts weather
reports to all his mnachines, so that they may
know what kind of weather they are running
into.

The other day, one of the expresses rose off
the ground and left onc of its landing whecls
behind, and it was not noticed by the pilot.
But the air controller soon did, and if you were
listening in at the time, this is what you might
have heard : '

“ Croy—don spoaking. Is that 7 1Is
that -——? Landing wheel broke away on
ascending. Yes, left wheel. Make normal
landing,’ ete., ete.

-Thus was the controller able to advise the
best thing to be done, and also to warn the
pilot of something that he didn’t know had
happened. '
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NOTES AND NEWS.
(Continued from previous page.)
Why ¢ Wireless »’* ?
E words airophone and airograph might
be substituted for the word wireless
and convey cxactly the same meaning
to the ordinary layman. I consider the two
words above are better than earthophone or
earthograph, or etheraphone and ‘ethera-
graph. ZMr. D. R. BroapsEnt, AM.LEE,
etc., Royal Socxetles Club, in a letter to
“The Times.” .
* ® *

Australia and Wireless, ‘

MR. E. T. FISK, managing director of the
Amalgamated Wireless Co., is now
busy at Australia House, making

arrangements for carrying out an agreement

with the Australian Commonwealth Govern-
ment for the erection of a high-power station
to establish direct communication with the

United Kingdom by 1924, In a recent Press

interview, Mr. Fisk said :

‘“We propose erecting the station some-
where in the south-east of the continent.
Seventy or eighty per cent. of the com-
mercial messages which go to Australia

ol
I’opulm H uc!c~s W ull/, .bqumbm 9’4, 1023

1

the service between
Australia’ and Eng-
land. Even to-day
our e‘(penmental sta-
tion is able toreceive
messages direct from
the Continental sta-
tions, from Canada,
and from the Atlantic
coast of America at
speeds ranging up to
thirty wordsa minute.”
* * *
Radio Education.

HE University of
Alabama is short]
to begin the broad)-'

casting of lectures,
reports, and lessons
from its headquarters
to secondary colleges,
high schools, and city
schools throughout
the State. It has
ordered a transmitting

plant and 200 receiv-
ing sets for the pur-
pose.

At least one commercial school shorthand
pupils get their speed practice by taking down

are addressed. to Sydney or Melbourne, and
with the station near to both cities the ex-
pense and labour of re-transmission from a
distant point will be saved. In addition to
this, the-station will be.of vital strategic im-
portance to Australia.

“In time of war, she must be able to com-:

municate with the outside world, and for- this
reason alone it is essential that the station
should be near the big centres of population,
where it can be defended against an enemy.
The sending station will probably be capable

of operating over a range of twelve thousand.

miles, It will cover over a square mile of

ground, and part of the equipment will consist .

of twenty-four great towers.

“It is five years since I first tried to pick -

up messages direct from Carnarvon. After
twelve months of tests I was able to give
practical demonstration. In September, 1918,
Mr. Hughes and Sir Joseph Cook (who were in
London for the Conference held in that year)

sent wireless messages to the Australian .
‘Sydney’ three

people. Carnarvon called
times, and I picked up the call at my own
house at Wahroonga in New South Wales,
almost instantaneously. As a matter of fact,
the waves carrying these messages covered the
distance between England and Australia in
“one-fifteenth of a second.

* Communication will not, be restricted to

Mr. B. C. Underkill’s fine experimental receiver at 33, Newhall Street, Birmingham. .

lectures, and readings by

the speeches,
a number of broadcasting

wireless from
stations.

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

1

Mr J. E. Tumer ] apparatus at 29, Turks Road, Radclifi¢, near Manchester

‘Amateurs, Atiention ! e
ILL amateurs holding tmn'smgf,;ﬁxg
licences please forward parﬁcu]ars of
call signs, wave - length, “hours of
working, power used, and snuatxon, ‘td the
Editor as soon as possxble
It is hoped to publish a specml and com-
prehensive list of amateur transmitters in the
country, and all holding transmitting licences’
are earnestly requested to help m compn]m"
this useful list.

9 i
* * *

An “ Unpéralleled Event.””

FROM an East Pittsburg works, which
was sendiig out a trainload of equipment
for the electrification of the Chilean State

Railways, a train was recently started by-
wireless.

“The president of the Westinghouse
Company,” says the ‘ Radio Digest,” of

Chicago, ¢ closed a switch on a pole near
the railroad track on which the train was
standing. The closing of this switch closed
the radio electrical circuits, and this reaction
on the circuits in the locomotive released the
controller, thus starting the train—an event
unparalleled in engineering history.”

I think Major Phillips’s experiments with
wireless control have already accomplished

this feat

TELEPHONY TRANSMISSIONS.

Station. all Letters.  Wave-length. Remarks.
Croydon .. e« GED ., 900 metres ,. Throughout day to aeroplancs:
Marconi House, London s 2LO ,, 360 metres ., Between3 p.m.and 7.30 p.m. (nof
regular).
Writtle; England .. o 2ZMT ., 400 metres .., Tuesdays, 8 p.m. (B.S.T.)
Paris Ny . .. FL .o 2,600 metres .. Daily, 5 pm. (G.M.T.)
Konigswusterhausen +.s LP <o 2,500 and
4,100 metres ... Daily, 7 and 10.30 a.m. (G.M.T.)

The Hague ,," .. «« PCGG .. 1,050and Sundays, 2.30, 5.30, and 8 to 9

0 1,300 metres p-m. ; Thursdays, 8 to 9 p.m.

Will all amateurs who transmit at rcgular hours please send full details to the Editor in order
that the table of Tclephony Transmissions may be kept as comprehensive as possible 2
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NEWS AND NOTES.

(Continued.)

Oxford and India.

JUST recently Oxford started transmitting
short Press telegrains to India, where
the signals are picked up at the station
at Xarachi, and from there transmitted to
newspapers in Bombay and Calcutta.

Except as regards Egypt, the service is at
the moment unilateral, because the receiving
stations have insufficient power for acknow-
ledging ; but so far this absence has not proved
a very serious handicap.

* * *
Flowers by Wireless.

“ IDLOWERS can be sent by wircless,” .is
the announccment of a Bond Street
florist.

If you've got anybody across the water, in
either America or Canada, to whom you want to
send a few flowers, all you've got to do is to
walk into the shop, state the name and ad-
dress ‘of the people to whom you want the
tlogers sent, the kind of flowers, and how you
want them to be sent, and eure enough, within
two days, a beautiful bouquet will be delivered
at your friend’s door.

“ Klowers can be delivered in all parts of
America and Canada in a few hours,” stated
the manageress in a recent interview. *‘‘'fhe
idea is spreading rapidly in this country,
though we receive more orders from the other
side than we send.”

B #* *
Aerials and Landlords.

"[‘HE following recently appeared in “The
Times” :—

“The majority of wireless amateurs
have probably erceted aerials for their instru-
ments without asking permission of their
landlords, although it is likely that with most
landlords an undertaking to repair any damago
that might b caused to tho property would
gain the required consent.

*“The London County Council gives per-
mission to the tenants on its estates on condi-
tion that the method of making attachments
to houses is to be approved by the Council,
that the acrial is to be insulated from the
building, is to be fitted with an efficient
lightning arrester and carth lead connceted
with an carth plate, and that the applicant
deposits £1 with the Council as a security
against any damage that may arise. Further,
the permission may be withdrawn at any
time should such action he considered neces-
sary.

“ One company owning a large number of
houses in tho suburbs of London not only
gives pernfission, but fixes to its houses tho
necessary iron fittings for supporting the pole
to which the aerial is attached.”

o LS 3
Dr. Steinmetz.

T a recent meeting of the International
Radio Congress, Dr. Charles P. Stein-
metz said : 1

“Therc may be a time when power to turn
the wheels of industry will be furnished by
radio. In some respeets radio power trans-
mission exists to-day, for the message you
reeeive by radio has been earried by the power
of electro-magnetic waves from the sending
to the receiving station.

“ The problem of power transmission cssen-
tially differs from that of the transmission for
communication in that in power transmission
most, or at least a large part, of the power
sent out by the gencrating station must
arrive at tho ‘receiving station to malke it
economical to transmit the power.

R:sonant Vibration,

“ Hence the problem of radio power trans-.
mission 18 that of directing the radio waves so
closely that a large part of their power remains
together, s0 as to bo picked up by the receiving
station. Much suecessful work has been done
in directing radio- waves, and, for instance, our
Transatlantie stations send out most-of the.r
power eastward.

“ But still, even as directed, the power
scattors over the coasts of Europe from Nor-
way to Spain, so that it is impossible to pick
up an appreciable part of it.

“The seeond possibility of radio power
transmission—at lcast theorctically—is by
resonant vibration or standing waves.

‘ A station tuncd for the same wave-length
as the sending station would resonate with
the standing electro-magnetic wave issuing
from the scnding station, thereby stopping its
passage by absorbing its cnergy. It would, as
we may say, punch a hole in the standing
wave-sheet coming from the sending station.
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Power would then flow into this hole; the
sending station would begin to send out
additional power to maintain the wave-
sheet.”

* € *

Wireless on Trains,

3 A PARTY of wircless telegraphic en-
gineers have made experiments in tho
receipt of wircless messages on board

a railway train on tho Paris-Orléans line.

“They employcd the clectric light wire as
receiving wire, and between Limoges and

Chéateauroux they were ablo to pick up

clearly messages from the Greenwich station.

Later messages from the French station at

Saint-Assiso  were reccived. The engincers

arrived at the coneclusion that with a special

wirc on the roof of the carriage it would bo
casy to hear the wircless telephone messages

{rom the Eiffcl Tower.”—From “The Times."”

ARIEL.

)

e ——

Mr. W R. Wood, The Star Inn, Robert Town, Liversedge, Yorks, and his receiving sef.

This young lady has a quick shine and a quick radio concert in New York,
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HE fundamentals of wireless reception

are the interception of some of the

. electro-maguetic energy radiated by a

distant transmitter and the production by
its means of andible or visible signals.

An electro-magnetic wave in space may
be regarded as an alternating electro-
magnetic ‘tield, the emergy of which has
become dissociated from the wire round
which it was first manifested; instead of
collapsing, the field which was caused to
uppear around the transmitting aerial wire
by the high-frequency oscillating "eurrent
which was therein generated has escaped,
taking its energy with it.

Nevertheless, when such a free moving
field of electro-magnetic energy cuts a con-
ductor it imparts some of its energy to the
free electrons in that conductor, and these
oscillate, producing in the conductor the
phenomena of a H.F. oscillating current.
Here, then, is the basis of a signal, if the
cffect of that current can be rendered
audible or visible.

Less of Power.

The method employed to intercept the
transmitted energy s the.suspension of a
tuitable conductor or system of conductors
as high above thie ground as practicable or
necessary. Receiving acrials in general
are the same as transmitiing aerials; the
latter throw the energy, the former catch
it. '

The energy of a wircless wave dimimishes
very rapidly as it travels from its point of
origin.  Take the case of an average ship
station as an example. The power of its
input is, say, 1} kilowatts; owing to un-
avoidable fosses, the power actually

Fuises of D.C.

AN

Figl.

a

e
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delivered to its aerial is much less, say
750 watts.

' Calling the efiective working range of an
efficient ship station, using a spark trans-
mitter, 300 :miles, it is a matter of simple
mensuration to arrive at the fact that the
%50 watts of power has to be spread over
an area of (x X 3002) square miles, that
iz, about 282,000 squarc miles. If you
think of that area as a slice of bread over
which the station spreads 750 watts (just
over one horse-power) of jam, you will see

that the space occupied by a normal receiv--

ing aerial will not receive much power.
Therefore the bigger the aerial the more
power it will intercept. The bigger - the
lite the more jam you get.

To.get a correct analogy, however, yon
niust imagine the jam to be spread more
thinly towaxds the edge of the slice, so that
a bite mear the centre of the slice gets
more jam than a bite of the same size at
the edge of the slice. The farther the
receiving aerial is from the transmitter
the less energy it can pick up from a given
station. )

Having placed the recciving aerial so
that it will be cut by the transmitted field
of emergy as it passes outwards from the
sending station, there remains the problem
of making ourselves aware of the minute

‘telephone.
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NEW SERIES FOR BEGINNERS.

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

PART 8.

oscillating current which the waves cause
to flow in it.

Most reception is done by means of the
Rapidly alternating currents
will not operate a telephone, for its metal
diaphragm cannot respond to high fre-
quencies, and even if it could, the human
car could not hear sound waves of very
high frequencies, because the pitch of the
note is too high. Hence a means has to
be devised of making the note delivered by
the telephones within "what 1is called
‘- audio-frequency.”

If the transmitter is of the spark type,
the receiver used is such that the waves
ave, in effect, cut in half; thus instead of
oscillating currents there are delivered to
the telephones pulses of direct current (sce
Fig. 1). Every series of pulses of direct
current make one click in the telephoues,
and a rapid succession of- such series will
give a ‘““note ”’ of audible frequency. So
that if a series of wave trains, which are
emitted as a ‘‘ dash *’ of the Morse code,
arc cut into two, every train will help
build up a note, for the rapid succession of
clicks will sound like a buzz. ~

‘Therefore, a certain number of wave
trains will sound like a long *‘ buzz,” and
a lesser number of wave trams like a short
“ tmzz.”’ These will be dashes and dots of
Morse code, and coutrolled by the sending
eperator by means of his telegraph key.

Local Oscillations.

It certain crystalline substances are in-
serted in the receiving circuit, their effect
is to allow only half the oscillation to pass
to the telephone receivers. Thus the result
mentioned above 1is obtained, audible
gounds being emitted by the telephones,
corresponding to the dots and dashes, or
short and long trains of waves, which the-
transmitting operator allows to radiate
from the aerial. The operation of cutting
the oscillating currents into half is called
rectification, and the H.F. current is said
to be rectified into pulses of direct current.

The problem of receiving from a station
which sends out ‘‘undamped’ or con-
tinuous waves is different. A ‘ dash ”
sent by continuous waves gives simply two
clicks in the telephones, and a ‘‘dot*’
gives the same. Therefore the continuous
stream of waves must be broken up so as
to produce a frequency which can operate
the telephones in the required manner.
This is accomplished by making a small
oscillating current in the receiving aerial
by local means. as o result of which there
are two sets of oscillations in the aerial,
namely, that set np by the intercepted
waves, and that produced locally.

—

Aepial -
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The frequency of the local oscillagtions is
adjusted so that it is different.to that of
the incoming waves, because the sum effect
of the imposition of the one frequency upon
the other is to produce ‘ beats '’ of a fre-
quency equal to the difference between the
two primary frequencies. By suitable
adjustments of the apparatus it can be
arranged that the ‘‘ beatsd’ are of an
‘“ audio-frequency,”’ and, when the current
is rectified, give an audible note in the
telephones.

““Note >’ Magnification.

In order that the received currents may
be a maximum, and give a maximum
strength of signal, the receiving circuits
must be tuned to the frequency of the
incoming waves. Tuning is accomplished
by methods similar to those used at the
transmitting station, the °‘ inductance
and ‘“capacity ” of the circuits being
varied until the electrical ‘“ length *! of the
circuits is such that their frequency-cor-
responds to that of the currents set up in
them by the oscillating electro-magnetic
field cutting the aerial.

Fig. 2 shows a typical simple receiving
arrangement.

For the magnification of weak signals
rclays operating a local battery are used,
the thermionic valve being the most
common, because most successful, type in
use at present. The H.F. currents received
may be either first rectified and then ampli-

.fied, or amplified and rectified afterwards.

The signals may then be amplified by the
use of another valvé. This is called
‘“ note magnification.”’ ‘

The firel wireless set, invented by David Hughes, now in the Science Museum, London,
It wis invented in 1879,
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HOW A WIRELESS VALVE WORKS.

By JOHN SCOTT-TAGGART, F.Inst.P.,, AMIEE,

(Chief Technical Advisar to Popular Wireless)

sl

Author 'of *“ Wireless Valves Simply Explained,” ‘* Elementary Text-book on Wireless Vacuum Tubes,”
and *‘ Thermionic Tubes in Radio Telegraphy and Telephony.”

EFORE_ 1914 it was customary to
employ crystal detectors as wireless
receivers; no other detector attained

to such wide and general use. Since that
date, however, the crystal detector has
been almost completely replaced by what
is generally called the valve. The valve is
an apparatus which in cutward appearance
is rather like an ordinary electric lamp.
Its action, how-

ever, is cntirely i

different, al- Sppel Gred

though in both | s - Lilament.

cases a glass :

bulb  exhausted _\-Filament

of air is used N 209 .

and a metal wire

or filament is

heated to almost

white heat. - Bulb.
T he wireless

“ valve ” ‘is so Anode.

called because it

.allows an elee-

tric current to

pass only in one

direction. A crys- y

tal deteetor yis 4 Bunlap

also, in a sense,

4  non - return Contact

valve for electric Yns

currents, but the .

expression

o v]alvg ”] is nosw

exclusive ap- 3

plied to {'ncuu?u | Flg 1.

tubes or bulbs in
which the air has been exhausted.

The valve, as generally used, consists of
a glass bulb containing a filament, or fine
metal wire, which is heated to incandes-
cence by & battery. Electric lamps have
their filament heated by high voltage elec-
tric mains, but the wireless valve usually
has its filament heated by a six-volt
battery. In addition to the filament, we
have a metal structure, called the grid,
which often takes the form of a spiral, or
more accurately a helix of wire surround-
ing, but not touching, the heated filament.
Another metal structure surrounds the grid
and is often in the form of a hollow
cylinder of metal sheet. This cylinder is
sometimes called the plate, although the
most accurate term is the anode. The
anode, grid, and filament are sometimes
.shaped giﬁerently, according to the manu-
facturer who makes the valve.

A Modern Vglve,

Fig. 1 shows a typical form of a modern
valve; the different parts are labelled. It

will be seen that four prongs or pins pro- .

ject through the foot or cap of the valve,
and these pins are connected .to the dif-
ferent elements or ‘“ electrodes *’ inside the
bulb. One pin, for example, is connected
to the cylinder or anode; another pin is
connected to the spiral wire, called the
grid, and the other two pins are each con-
nected to one end of the filament wire. If
these last two
battery outside the valve an electric cur-
rent will flow from one pin to one end of
the filament, through the filament and
back through .the other pin, the current

s are connected to a -

through the filament heating it to inean-
descence; in other words, the filament
lights up.

There arc three electrodes in the valve,
the filament, the grid, and the anode or
plate. FoY this reason the valve is called
a three-electrode valve. The term * ther-
mionic valve” is also applied to this class
of device because °‘ thermionic >’ currents,
which will be explained later, are involved.
Another term.used is ‘* vacuum tube,” be-
cause the electrodes are mounted in a very
high vacuum; during manufacture all the
air is drawn out of the bulb. Readers.must
thercfore get used to the different terms as
they will meet all of them in different
articles and books. Different kinds of
three-electrode valves will also be met with
by many readers, but it will be found that
they almost all work in exactly the same
way, although their shapes may differ.

Uses of the Valve.

Having described what a valve is-like, it
is as well to eéxplain what part it plays in
a wireless receiver. The three-electrode
valve may be used as a detector of the
oscillations set up in a wireless receiving
circuit by broadcast or other signals.
Thesz oscilations may be detected by a
crystal detector, but we may also use the
three-electrode valve, in which case rather
louder signals are obtained and the
arrangement is far more reliable. A single
valve used in this way needs special bat-
teries and is more expensive as regards
upkeep, and is generally rather more
troublesome.

The chief use of the three-electrode valve
is as a magnifier or *‘ amplifier’’ of wire-
less signals; for example, the currents from
a crystal detector, which would in the
ordinary way operate a telephone receiver,
may be applied to a three-electrode valve
and magnified to perhaps five times their
original strength. The valve may also be
used to strengthen the incoming signals
before they are detected.

These are the chief uses of the three-
electrode valve in receiving circuits; but it
has very many more applications in wire-
less transmitting stations, and valves are
used at all the broadcasting stations for
producing wireless waves. Before explain-
1ng in detail how the valve works in eacll
case, it is proposed to describe some of the
more elementary facts concerning valves,

Fig. 2 shows an ordinary eleetric lamp,
such as is ‘used for lighting purposes. The
bulb is represented by a line and the fila-
ment by a loop, although, of course, the
shape of the filament varies with different
types of lamp. When an electric current
from the mains or a battery is passed
through the filament it heats.it; 1f you
touch the bulb you will find that it is
warm. The temnerature of the filament
has been increased by the electric current
through it, and it reaches a bright red or
white heat and consequently gives out
light. By varying the current through the
filament we can vary its temperature and
therefore its brightness. The more the cur-
rent that passes through the filament, the
brighter the light given from it. If we

pass too much current through the fila-
ment it will melt and the lamp would
consequently be useless. Although the
only use we generally make of the electric
lamrp is to give us a bright light, yet inside
the bulb of the lamp a most interesting
process is going on, and phenomena are
taking place which we cannot see and of
which we take no advantage. Although
we can see nothing, the incandescent fila-
ment is not ouly giving out light, but is
also projecting particles of electricity into
the vacuum surrounding it.

Nature of Electricity.

What is electricity exactly? The prob-
lem has been approached by many distin-
guished scientists and as yet there is.mo
definite theory of what electricity really is.
We know,- however, what electricity does.
It may be used for heating purposes, and
is so uséd for heating the- filament of
electric lamps so’ that they give out a
white light; it is used for driving’ eleetri¢
motors, for ringing bells, arrd a thousand

and one other
purposes. It is,
of course, the — Bulb

beginning and
end of wireless
telegraphy aud
telephony. When
an electric cur-
rent is flowing
through a wire
what exactly is
happening? Such

Frjament

questions can be ‘x'%gndggte
answered by ap- ——"’L‘Lﬂ
plying the

modern  theory A

of electricity, ig 2.
which is _called 9

the “electron” theory.

To understand the -elcctron theory, we
must know something about the constitn-

.tion of matter; that is to say, what

material objccts arec made of. If we took
a picce of metal such as copper and kept
on cutting it up into little bits, we wou?d
finally have a small speck which, if sub-
divided further, would no longer remain
copper.. Such a speck is termed an
‘““atom.” An atom is extraordinarily
minute and, of course, invisible under the
most powerful microscope. It would,
therefore, be impossible to obtain an atom
in the manner suggested—namely, by
cutting up a piece of copper. The smallest
particle of matter known to us would
contain millions of atoms all packed closely
together and adhering to each other.

Each atom, although so minute, is itself
a complicated structure. It really. re-
sembles a minute solar system. There is
a central core, which is supposed to be
electrified with positive electricity. Around
this core we have a ring of electrous
revolving, somewhat in the same way that
the planets revolve round the sun. Each
electron is a particle of negative elec-
tricity, and it would take about 100,000
electrons in line to equal the diameter of
an atom.

(To be continued.)



Popular Wireless Weekly, September 9th, 1922.

A SOLUTION OF THE ETHER RIDDLE.

By JOHN HILL

KOTE : This article will prove of interest to the advanced reader.

N my study table is-a“paperweight. I lift
it ; one inch, two inches, a foot. How
much force am I making use of in lifting

the weight ? T tell myselfl—just as much as

&

is represented, by the “ pull” of the earth on

it. Too wasy; I recall my.question. How
muclrforce am I making usc of ? }

Clearly, if I am insepazable from all that has
.been and is, I am making use of everything
within the limit of-my being. The universe is
my limjt. My first solution was inadeqiate,
because it wa3 an attempt ito separate myself
—and the amount of force sensed by myself—
.from that unity in which both have being. 1
assumed I had a purely personal share of
existence allotted me, whereas I exist no more
in miyself than in all things else.

1 touch the table. I may assume that the
resultant experience is due wholly to the action
of the material world. On the other ha.n(.i, I
may belicve it to be a purely mental operation.
The first assumption is impersonal in ‘char-
acter ; the second is altogether personal. In
either case 1 find it impossible to" bridge the
“gap opened up between the personal and the
impersonal, unless I call in the aid of a further
.assumptions So I shall never be certain,
either that the world is as it appears to be, or
that I have reality of expericnce I can hold to,

And if I must bridge the gap
in order to keep my faith, as a

basis of the process of thought, how we receive *

light and energy from the sun. The scientists
have conceived a gap, and have filled it in with
ether. They have been logically compelled to
bridge * empty space’ with a medium alto-
gether different_in kind and in degree -from
anything coming within human experience.
The scientiats are quite right, on their psycho-
Jogical basis.

Human thought demands a comprehensible
bridge not only between the ‘* objects of space,”
but also between mental and physical happen-
ings ; that is, it demands some form of continu-_
ity. The conception of the ether is needed
according to the evidence of the senses, and the’
results of experiments, .as understood by the
physicists. But they interpret those results
on the basis of a previous assumption as to the
meaning of “ the evidence of the senses.”

The experimental side of the proof as to the
“existence of ether, apart from’ the necessity of
the conception of ether in orthodox science, is
not an unquestionably additionai proof. Bear
that in mind.

When you think this out, not from the
standpoint of the world. nor from the stand-
point of mentality—singly, but correlatively, it
becomes evident that whatever is happening
according.to the senses is not the result of two

thinker, in the worth of doing or
thinking anythiag, I can do so
only by coneeiving that human
experience s inseparable, spaci-
ally and motionally, from all
that has been, is, and shall be ;
that the sensation of touch be-
longs no more to _the toucher
than to the world he touches,
and vice versa.

It is no assumption, either
in fact or in principle, to say that
* mental” and * physical™ are
simply convenient and analytical
terms of our conception of
existence.. ,Man _interrogating
Nature is Nuture interroguting

" herself. :

Correlatively considered,.then,
it is not difficult to understand

that we are in, and of, an cxist-
ence in which nothing s hap-
pening outside the mind that is
mot, in principle and .jn fact,
happening within the mind.. Efiminate cen-
trifugal force; you have mevement with-
out ‘direction ; an impossibility. . Eliminate
centripetal force; you have extension with.
out movement; again an impossibility. Strip
the world of both forecs, and you will be doing,
nothing more and nothing less, than stripping
the mind of those spacial and metional
* properties™ in thc comsideration of which
we have knowledge of existence.

What has all this to do with the ether ?
Ishall try to tell you. Hereis an air-pump
with whieh I have extracted the air from a
glass jar. The unscientific observer may assert
that the jar now encloses-empty space. , But
{ght is passing in and out of it. ' Moreover,
"we can see every sidé of the jar shrough
any and every other side of it. Wonuld the
unscicntific observer be prepared to say that'
his perception; which cannot exist without
something to be perceived, can pass right
through the jar, leaping a gap in which per-.
ception cannot be ¥ What, then,is that in
the absence of which the interior of the jar
would present an impenctrable and black void ?

This is, in principle, the problem before us
when we try to understand, on the orthodox

prooessce, the one involved-im * objects of
space ” and the other in an introduced motion,
but that in the building-up of your environ-
ment, of your loves and hates, of a poem, of
your evidence as to the sweetness of sugar, or
of Beethoven’s Sonatas, there is but one pro-
cess.

You and the process and your.enwvironment
are one. There is no genests apart from our
conveniently, or inconveniently, thinking so.
And to come uader the necessity of conceiving
o disparate etheric carrier iz an admission of
what. is true in a correlative sense—that a con-
ception of space, and therefore of conscious-
ness, is impossible without bringing in the
further conception of a motional aspect of
cxperience, and which ié net an assumption as
is that *‘something outside human -experi-
ence.”

For these reasons. I give the physicist a
world of space only; he can do nothing with
it.; thinking is impossible in it, or of it. I
give him » world of motion only; he is in a
ke predicament. I offer him the “ world ”
of Sir Isanc Newton, which has space in the
foreground ; -or, like Einstein, our physicist
mnay pfefer to investigate a world with motion

in the foreground ; and one half of every inter-
pretation will be fact, the other half will be
neoessary assumption.

I now offer the physicist another world in
which his ethet is identified with what is a
self-evident term of experience; a world in
which the terms ‘“motion” and “ space,”
like coins in economics, are in themselves but
the counters of experience. '

The physicist conceives his ether as some.
thing different. in kind from his space. The
oonsiderations herein show that space is not
‘a thing-in-itself.” 1, therefore, bring to the
surface the fact underlying the physicist’s con-
ception of the ether and identify it with that
which has meaning only in correlation with
the spacial aspect. ‘ -

We do so correlate the spacial and motional
dspects involuntarily, or we should not- have
rexperience. Hence there is nothing that in
some way or other does not come withiny that
experience. And since the uniyers&’lis the

limit of knowable experience!thére ¢df'be no
gap in it. N0 19nt

But the jar is still empty. * ¥es, if you
consider it in terms of “ space™ only, or “ of
lack of air ” only. But we hav# no‘ténception
of space apart from that of motion. Our
world is a Space-motion one.

T

There cannot be

empty space, or space that would be empty
were it not. filled with something not coming
within human experience. Such a conception
has meaning only when based in . previous
assumption.

Light at least is passing through the jar.
Here is a space-motion «correlation. - The jar
and my perception.comprise one event. Hence
we can look into an interior which otherwise
would present an impenetrable and black void
in the brightest sunshine! And it would he

'#till hnpenetrable dind black in thatinterior

if it was a * space ” filled with something not
coming within human experience.
Nevertheless, the assumption of the existence
of the ether marks a perfectly legitimate stage
of knowledge. ; ]

But since Einstein has stripped the ether of
all mechanical qualities, reducing it to the
status of a help to mechanical and electro-
magnetic events, it is not difficult to prophesy
that the present stage of relative science is
about to be merged in the beginning of the
next.

That next, and natural, stage will have a
correlative basis.



Popular Wireless Weekly, September 9th, 1922.

HOW TO.MAKE A SHORT-WAVE RECEIVER.

By PHILIP R. COURSEY, B.Sc., F.Inst.P., AM.LEE.

BEFORE prcceeding further with the

construction of more components of

the receiver, it will be convenient to

lay out in detail the ebonite panel which

will form the top of the instrument, and
on which all the parts will be mounted.

The outside dimensions of this paunel, as
has already been. stated in an earlier part
of this description, should be made to fit
the outside of the wooden box on which
it is to be mounted. They will, however,
be of the order of 12}in, by 12}in., allowing
quarter-inch thickness for the wood of the
box.

These dimensions are shown in Fig. 2, but
should the actual outside dimensions of the
panel as constructed by any reader differ
slightly from these figures, it need rause
him, no anxiety, since all the other vital
sizgs shown in this diagram have been
marked out from the centre lines, and are
suitable for enabling the parts all to go
comfortably inside the box, having inside
dimensious of 12in. square.

Engraving the Panel.

In Fig. 1is given a plan of the instru-
ment with the various parts labelled, so
as to form a guide when assembling the
parts. Convenient markings or engravings
for the terminals and other parts are also
shown in this diagram in the relative posi-
tions whieh they should occupy.

\While, of course, not essential to the
working of the instrument, suitable
engraving of the panel not only improves
the appearance but also is a not inconsider-
able aid to operating it.

1t is therefore in many cases well worth
while sending the panel to an instrument-
maker’s for engraving as soon as all the
holes, ctc., have been marked out and
drilled, and before- anything is mounted
on the ehonite,

Alternatively to this procedure, engraved
scales can he purchased from déalers in
wireless compoxrents, and can be secuted in
place with a few small screws when the
parts have been assembled in place. Small
labels suitably engraved for the various
terminals can likewise similarly be pur-
chased and affived to the panel in the cor-
rect positions as an alternative to
engraving.
.1t will be noted from Fig. 1 that the
double-pole range switch, with the extra
blade for the valve filament circuit, ocou-
pies the top left-hand corner of the panel;
that the valve holder is in the top centre,
with the filament regulator adjacent to it;
that the variable tuning condenser is in
the battom left-hand corner; and that the
knob econtrolling the reaction coil is imnre-
diately to the right of the condenser.
This arrangement 1s a convenient one in’
use, since generally both the condenser and
the reaction coil need to he adjusted to-

ther, one being controlled by each hand.

he positions given are suitable for this.

Mounting the Condenser.

With regard to Fig. 2 (shown on next
page), special note should be taken of the
fact that this has been drawn the reverse
way round from the plam given in Fig. 1,
since all the holes should be marked out
from the back of the panel, and this neces-
sitates reversing all the relative positions,
By drawing the plan for drilling in the

PART 7.

manner here done, this disadvantage 1s
obviated, since all the dimensions are

. arranged in their correet relative posi-

tions for marking off on the Bick of the
panel.
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in position the variable condenser, of which
the main details were given last week.
Some little care will be required in adjust-
ing the packing washers for both the fixed
and movable plates, in order to ensure the

free movement of the
latter between the for-

/
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mer without any risk of
contacts taking place
between them.

Before finally mount-
ing the movable plates
in place, a short length
of flexible copper wire

== ' should be soldered to

the spindle, or to one
of the spacing washers,
close to the ebonite
panel, and the wire
twisted round the
spindle two or three
times, so as-to form a
flexible connection to
the movable plates
which will not impede
their motion.

The end of thiz
stranded flexible . wire
can be secured to a
small brass screw in
the ebonite parel placed
close up to the spiudle,

enORes

B o Toe oF wSIRuenT.  FIGIE

&0 that the stiffer wire
J whieh will be used for

After the panel has been drilled and all
the holes have been tapped out as neces-
sary, it will be found convenient to mount

connecting the con-
denser to the remainder
of the circuit ean also be secured to the
same screw.

(Fig. 2 is shown on next page.)

CORRESPONDENCE.

The Editor has received the following letter
from Mr. L'Estrange Malone, M.P.

[Mr. L’Estrange Malone has been associated
with wireless telegraphy for a number of
ears, In 1911, serving as a lieutenant in
.M.S. Essex in the South Atlantic. he mani-
pulated a kite aerial to receive * Poldhu "’ when
out of range of the aerials of all the ships of the
Fleet. Later, in 1912, he was the first naval
airman to carry out experiments with wire-
less telegraphy in naval aeroplanes.]

To the Editor, PopuLar WirELESS WEEELY.

DEaR Sir,—May I trespass on your valuable
space to put a suggestion before your rcaders,
who comprise the bulk of those who are
interested in broadcasting ?

The British Broadcasting Company is about
to be formed, and will apparently control our
destinies so far as wireless broadcasting is
concerned.

The company is fo be a private concern, and,
I am creditably informed, it is not proposed
to issue any prospectus in connectiomr with it.

How are the rights of the users and
“ listeners in " to be protected ?

There is a grave danger that this company
may develop into a combine which will
further bleed the amateur receiver; and that
the undesirable legislation now before Parlia-
ment will strengthen the power of those who
by patents already extract extortionate
monopoly prices for essential parts, which are
required by everyone, and could be purchased
far cheaper abroad if the company did not.

prevent it. I might instance the fact that,
owing to the high cost of valves, many amateurs
are forced to be content with inadequate and
out-of-date crystal sets.

I have myself with other members of Parlia-
ment attempted to modify this legislation by
putting down amendments. These, however,
will not be discussed until November.

I suggest that there should be on the board
of this company representatives of the users,
elected by the wircless societies or in any other
way that seems desirable. It would be their
duty to try and protect the hundreds of
thousands of persons who hope to make use of
broadcasting.

Yows faithfully,
Crcin L’ESTRANGE MALONE.

House of Commons; August 21st, 1922.

COMPETITION RESULT.

The entries for the competition for the
best summary of Sir Oliver Lodge’s articlo
on “ For and Against the Ether” were both
numerous and interesting.

After careful adjudication, the Editor has
decided to award a prizo of -One Guinea to
the following gentlemen :

Mr. Philip €. Humphreys,

145, Elms Road,
Clapham, S.W.

Mr. George Lennie,

8, Whitehall Street,
Dennistoun, Glasgow.

Mr. H. M. Pocock, ’

21, Northmoor Road,.
Oxford,
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VERY amateur can make, with a little in-
genuity, a very useful attachment to his
set by designing a lever hook mounted on

a piece of ebonite, so that when the phones are
hung up the aerial is earthed.. An old tele-
phone hook will serve, but 1t is a very easy
thing to make, and can be made to suit the
position, etc., to-the set.

*® * o

When winding cpils to build a ‘‘ #et? always
test the winding before carrying on with the
assembling. A quick way is to put one end:
of the coil en” to a hattery; the other end
join to a voltmeter or -a ‘buzzer, and the last
connection is made to the other side of the
battery. If a voltmeter is used you will seo
a drop,.in voltage according to the gauge of
wire used. -

* * *

Hard soldering, or silver soldering, cannot
be done with the ordinary soldering iron :
much more heat is required ; but the joint so
made ig very mach stronger and, after all, is
not at all difficult to accomplish. All you
require is a handy gas jet, a Bunsen for prefer-
ence, and a small blow-pipe. First clean the
part to be soldered and rub on a little common
borax (that is for a flux) ; nip off a very small
portion of the silver solder and lay on the

Popular Wireless W ;ekly, September Oth, 1922.

HINTS TO AMATEURS.

By A. W. DRANSFIELD.

joint; then project a flame ‘with the blow-
pipe on to the joint, carefully at first. The
borax will melt and riun in, and as soon as the
heat is correct the solder will follow the borax.

A piece of iron wire flattened out at the.end
to act as a ‘‘spoon” is very useful to add a
little more borax or solder if required:

* * *

A good Bunsen burner may be made out of
an old, incandescent gas burner. Remove
all the top-portion-that holds the mantle and
use the tube part only. Should the burner
used in this fashion keep lighting back, it may
be easily remedied by lengthening the tube
portion or g small piece of metal gauze pushed
into .the top of the tube.

* * ®

Keep all your wire bobbins ; they come in
for many odd jobs as well as being handy
to wind on gpare wire at times.

* * * -

Never consider that *anything will do” ;
such is not the case in wireless. Remember
the articles that go through  this paper are
compiled by experts, and they take into
consideration all things that matter, such as
capacity, etc.; so if you are trying to build
a set from the pages of this paper be sure
and use the gauge of wire that 1s specified,
etc. Perhaps the gauge of a certain coil is

given as 20 gauge; if so, 22 gauge will not
do *‘ just to try.”

# * *

If your telephone ear-piece does not seem
to function nicely, take off the ebonite cover,
remove the diaphragm carefully by sliding it
off the magnets, and carefully cut a paper
washer that will slightly raise the diaphragm ;
or, if there is a washer there already, take
it out and then try it. Should the ’phone be
a sealed pattern like the Brown’s, on no account
meddle with it. In any case never attempt
to interfere with the winding of any make of
high-resistance 'phone ; the wire is extremely
fine and very easily broken

” » -

The time has now arrived when all “ out.
door™ adjuncts to the wireless set, aerial,
earth lead, etc., should be thoroughly over-
hauled.

Much as we dislike admitting it, the next
few weeks will see the commencegient of
autumnal weather, and maybe heavy winds
will play havoc with aerial guys and ropes
which have “ weathered ” all the summer. '

It is much better t~ test outdoor apparatus
now than to be foreed to clear away in wet and
wintry weathcr a conglomeration of wire and
wood that was once an aerial.
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WIRELESS
POST FREE.

SPECIFICATION.

CORDS. Twin conductors, Tin-
sel, 3 ft. long between butt and
fork, 121in. long from fork to each
receiver. Instrument end fitted
with 2-plug type Metal Tags.

RECEIVERS. Arranged in
series and wound to 2,000 ohms,
4,000 ohms, or as required. Mag-
nets of specially treated Tungsten

fitted with adjustable steel Head*
bands of extremely light but
serviceable pattern.

“2,000-ohms, 24/-
© 4,000 ohms, 25/

SPECIFICATION.

'RESISTANCES. 120, 1,000,
2,000, 4,000, 8,000 ohms. Other
windings to order.

INSULATION, Highest possible.

MAGNETS, Selected Tungsten
steel, manufactured under our own
special process and guaranteed for
ten years.

CORDS; Heavily insulated Tin-
sel conductors. ' =
FINISH. Polished Aluminium DE LUXE 'PHONES

2,000 ohms, 34/-
4,000 ohms, 35/~

Ebonite Ear Caps fitted

Cases and Fittings with Oxydised
Relieved Coppered Headbands.
Simple and comfortable ‘adjustments.
as standard.

INSPECTION, Every Head set carefully tested under actnal
reception conditions and gparanteed to specification.

CRYSTAL SETS

(Including De Luxe
Headphones)

. £4 5s. 0d.

.

AERIALS. Complete with insulators and
POST FREE.

instructions for erection, 6/-

The New System Telephone (11,05’
td.,

212-214, Gt. Portland Street, W,

Tel. No.: MAYFAIR 3779

steel mounted in Aluminium-cases-

G. R, C. 25

"AMPLIPHONE

PROV.
PATEXNT
23,294

LOUD SPEAKER.

Just sllp your headphones on the ““ Ampli-
phone " and you have a perfect Loud Speaker.
Nothing further required. Most Loud Speakers are
merely a single receiver attached to a horn.  With the
*“ Ampliphone " the volume is doubled because two
headphones are blended into one powerful tone—and
you save half the usual cost when you buy the
“ Ampliphone.”

Polished cast Aluminium body with mckel-plated

base and horn—a fine addition to any recetver.

PRICE £2:2:0

When you forward your order, request a.copy of our
Catalogue. It will interest you.

Factors and Dealers. — We protect you with
reasonable discounts and prompt deliveries.

Manufactured by

GENERAL RADIO

Affliated with_The
COX.CAVENDISH ELECTRICAL Co., Ltd.,

Twyiord Abbey Works,
HARLESDEN, N.WwW. 10.

COMPANY

SHOWROOMS :. AGENTS:
105, Great Portland St., WIRELESS SUPPLY CO.,
LONDON, W.1. High Street,
e | T BIRMIWGHAM
Daaefield, Church Street, MOTTERSHEAD & C_O..
BRADFORD; 7, Exchange Street,
MANCHESTER.

15, Hanover Street,
EDINBURGH, And all Principal Countries,
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REALLY???

l YQU are REALLY disappointed with
deliveries, quality, and price, and
REALLY want WIRELESS MATERIALS

that are guaranteed, send for our Price List
(4d. in stamps), which includes all Wireless
Transmission Signals from 8 a.m.to 11.55p.m.
All Goods are REALLY
sent by Feturn of Fost.
We REALLY are Wircless Engineers and cur
Consulting Department is at your disposal,

SPECIAL LINES—

No. 24 Enamelled Wire, wound on 1.lb. Wheels,
guaranteed true to gauge, 2/8 per Ib.
Postage 9d.

Radial Switch, Laminated Arm, 1/9
complete., Postage 23d.

Aerial Wire, 100 ft. 7/22, Stranded Bare
Copper, 4/9. Postage 9d.

RADIO APPLIANCESLTD.

185, High Road, Streatham, S.W. 16.

——
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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 ean be heard.

BROWN’S are recognised as the most comfortahte to wear, due
to their extreme lightness in weight and adaptable adjustment.
There is no wireless head 'phones in the world to compare with
BROWN'S,

WIRELESS
INSTRUMENTS
and parts manufactured
by and bearing the
name _* BROWN ”’ can
still be bought with
absolute confidence in
their quality, value, and
efficiency, because
throughout this period
of increasing wireless
activity S. G. BROWN,
Ltd., have wigely re-
fused to lower their
high standard of quality

‘‘A " TYPE
Low Resistance

High Resistance

62/- to 66/-
“D* TYPE

Low Resistance
High Resistance

(Above prices
tnclude cords.)
IMPORTANT NOTICE.—When purchasing BROWN'S, you
should see that the name BROWN is stamped on the back of
each earl-piece.

IN UNIVERSAL USE. AS SUPPLIED TO BRITISH, ALLIED, AND FOREIGN

. GOVERNMENTS.
VISIT OUR STAND, No, 43, ALL-BRITISH WIRELESS EXHIBITION

Horticultural Hall, Sept. 30 to Oct. 7. ILLUSTRATED CATALOGUES
POST FREE

Head Office

and Works: London
Vicloria Road, Showroonts :
North Acton, 39, Mortimer St.,
Londan, W.3. London, W.1,

oJoJoJolololololofelololofololofololooloJololoJololoXOJoIoLoLO)
IMMEDIATE DELIVERY. AGENTS.

THE. ELECTRO-DENTAL & MEDICAL CO.
12-14, Wigmore Street, London. W.1.

& &

No. 2 Crystal Receiver as illustrated, £3 10s.
Range for Telephony, 15 miles.  Range for Morse Signals, 500 miles.
Head Telephones, 4,000 Ohms - £1 10s.

Single Valve Set - - - - - £7

2 1] 29 = = = = - £10
3 t1] [F] 3 ha - ) - £15
4 o s» with Indoor Aerial, 50 guineas

WE ARE THE ACTUAL MANUFACTURERS OF ALL THE ABOVE SETS
@© THE ELECTRO-DENTAL & MEDICAL C0.,12-14, Wigmore St., London, W.1
Telephones : Langham 1416-7. Telegrams : Dulcinoids ! Wesdo: London. ®

koJolololoRolololoolofololojojololojololoJofoloJofololololoTolo)

o ofojolofoJofoJalololololololcfololoXoloYofololololololololofololofolootoroo)
(oJojolojoJoloJojojolofolofoloJojoloJoJolololofolofoloJoloJololol0Jofolo0I0JO0I0IO)

HIGH QUALITY
CONDENSERS

Complete with scales.

‘001 mt. 24/- *0005 mf. 18/ ‘0003 mf, 14/

UNIT - COIL HOLDERS

Patent. Shows method of fixing

To fit any standard coil. Made of ebonité and
brass throughout, with excellent gun»mzéal [inish.
1 . .. 4

Fixed Unit .. o

Moving Unit.. N .. 5/8
FILAMENT All Post Free. Send your order to :—
RESISTANCES. Dept. B.
~a ASHLEY WIRELESS
TELEPHONE Co., Ltd,;
69, Renshaw St., Liverpool.
Patent. b :irécZ'B Royal. "Gi{:lr:f';."
5/3 each Liverpool
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'WIRELESS CONTROL.

By M;jor Raymond Phillips, 1.0.M., late Member of the Inter-Allied Commission <:;f Control.

N previous articles I referred to * simple
selective wireless control”” (or  selection
by sequence”) and  direct selection.”

1 explained that in some instances (especially
where consideration of weight of apparatus
was involved) it might be desirable, and in fact
necessary, to adopt “ selection by sequence ”
when wirelessly controlling mechanism.

A case in point was my well-known wireless-
controlled airship, the construction of which I
shall describe in this article. '

It will be apparent that the wireless control
of an ordinary model motor-boat is a com-
paratively simple matter compared with the
control of a model airship, when one considers
that the former involves the * starting,”
“ stopping,” and “ reversing” of one electric
motor, and the movement of a rudder to
“Tight,” * left,” or  central ” position, where-
assthe Jatter (in the case of my model) involves
tlg ‘“starting,” * stopping,” and * reversing "
of four, electric motors, the control of a.trap-
door, and six signal lights. In addition, it will
be realised that it is necessary to control
mechdifismy' 'for “ raising ” or “‘lowering” a
model airship whiist in flight, which problem
is non“exigtent in a craft floating on the surface
of water.

In the construction of a model wireless-
controlled airship the first consideration is
*“ litting pawet.,’ For that purpose it is neces-
sary to have a %a.lloon of sufficient capacity to
ensure that there will be.a reserve lift of not
less than 3 ib. over and above the weight of the
wlhole structure.
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By adopting that precaution a great saving
of hydrogen gas will be effected, as it will not
be necessary to “freshen up ” the gas in the
balloon as often”as would be the case where
“reserve of lift”” had not been taken into
account,

I had perhaps better explain what is meant
by * freshening up.” It simply consists of
admitting pure hydrogen gas into a balloon in
such a manner that ““stale "’ gas may be blown
out, thus festoring its lifting power.

Steering the Airship.

The balloon of my airship was elongated
(20’ 0” long X 5 0” dia.) as shown in Fig. 1.

- It was secured to the framework of the air-
ship by eight light cords, and was balanced on
“ even keel ” by means of sand contained in a
bag, which could.be placed in any convenient
position on the airship.

The framework was made of white pine, and
aluminium tubes, the latter also forming
“ conductors ” for conveying electric current
from accumulators (carried at the rear of the
airship) to the various motors and other
mechanism ; the supply of current being wire-
lessly controlied by a “ receiver ” and *‘ con-
trolier ”’ suspendéd from the centre of the air-
ship frame. A sketch of the latter is shown in
Fig. 2. Tt consists of a compartment A,
carrying accumulators N, a receiver and con- -
troller C fitted with a drum and “step by
step ” mechanism (for * simple selective con-
4rol ), coherer H, de-cohering device L.

PART 4.

287

J B
g
Y J
S
N N
~IE i
] . B
b
FIC 2
b
D

Steering and manceuvring of the airship is
effected by means of two electric motors, and
ropellers mounted upon a * swivelling”
beam D), so that by starting, or reversing,
either or both electric motors and propellers,
the .airship could be caused to travel in any
desired direction; whilst it could be raised or
lowered by means of the electric motors and
propellers B B.

The Question of Weight.

A trap-door E is shown attached to the
frame J J J, and arranged to be released by the
electro-magnet G. The latter can be ener-
gised as desired by electric current from the
accumulators in compartment A. On the trap-
door E being released, it automatically cuts
off the source of electrical energy from the
electro-magnet G. Such a procedure prevents

" a waste of energy, which is a most important

itenvin a model airship,

In my second article I described a special
coherer which I designed for use with the air-
ship. That coherer when once adjusted did
not need any further attention, nor was a
potentiometer necessary. '

The Circuit.

The circuits and mechanism shown in Figs.
3 and 4 consist of a coherer with-base A, de-
cohering device B, relay C with contacts D D,
electro-magnet E with armature J, and
contacts F F (one of these contacts is attached
to but insulated from the armature J), coherer
battery CB, insulated supports G G for rods
H H (the latter representing an aerial), relay
battery RB, contact drum K with a ratchet
wheel R secured to one spindle of the drum.

Although not shown in the diagram (for the
sake of clearness), the armature J (shown in

(Condinued on next page.)

having regard to the
necessity _ of cutting
down the weight of
accumulators to the
lowest practicable limit.

The aluminium con-
ductor tubes are shown
at F.

The airship was also
fitted with two * head-
lights ”’ K, green “star- |
bU&I‘d,” red “ p()l't ”»
lights I, and two red

FIC.3.

““ tail lights ”* M. =

Consideration of
weight of the appar-
atus made it imperative

to adopt a system of
“selection. by se-
quence ”’ for the wire-
less control of the air-
ship. |

A system of ‘* direct
selection” would have
involved the use of a
much larger balloon for
lifting purposes, which
for demonstrations in
theatres or public build-
ings would have been
impracticable.

Figs. 3 and 4 show
respectively a sketch of
the ‘“receiver” and
“ control ” circuits of

¢ FpR

[

the airship. It will be
observed that the co-

herer circuit is not pro-
vided with a potentio-
meter. 2 ME

1 Tp tem—
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WIRELESS CONTROL.

(Continued from previous page.)

Fig. 3) is fitted with a * pawl,” and (with the
electro-magnet E) is mounted in a suitable
manner 8o a3 to engage with the ratchet wheel
‘R, so that the drum K can be caused to revolve
““step by step ” each time the electro-magnet
E is energised (by cugrent from the battery
RB) and attracts the armature J.

M1 and M2 show the two shunt wound
motors for ‘‘ stecring” and ‘ manwuvring”
the airship; Tl and F2 showing respectively
the ficld magnet windings. It will be observed
that these motors are connceted ‘with and con-
trolled by the contacts on drum K ; electrical
energy being obtained from the battery RB
(which is marked N in Fig. 2).

M3 and M4 show (connceted in paralleh)
the two shunt wound motors for * raising”
and * lowering ” the airship (marked BB in
Fig. 2); F3 and F4 showing respectively the
field magnet windings (also connected .in
parallel). - It will be observed that these
motors are also connected with and controlled
by the contacts on drum K. In the interior
of the latter dotted lines show crossed connec-
tions to the contact pins.

The object of this is to reverse the direction
of current flowing to the armatures, but.not
the field magnet windings of the motors. Thus
the propellers (attached to the armature
spindies) can be caused to rcvolve in either
dircction as desired according to the position
of the drum K.

'TD shows a trap-door with supporting con-
tact N1 and electro-magnet N. It wili bo
observed that in. operation curremt flows
through the trap-door, contact N1, and electro-
magnet N, and when the latter is energised
contact N1 is broken, allowing the trap-door to
fall and completely cutting off its source of
electrical energy. L L show lamps (the air-
ship was fitted with six lamps although only
two are shown). P T show insulated supports
for contacts.

It will be further observed {on refcrence to
the diagrams) that on the cohcrer A (Fig. 3)
detecting a wircless wave, current would fow
from the battery CB, energising relay C, closing
contacts DD, and admitting current from
battery RB through the windings of electro-
magnet E closing contacts I I, and thus ener-
gising de-cohering device B. The * pawl”
attached to the armature J would thus engage
with the ratchet wheel R and move the drum
K one step forward. It will thus be abvious
(on further reference to Figs. 3 and 4) that by
revolving the drum K into various positions
by each impulse - from. the electro-magnet E
(Fig. 3) the motors M1, M2, M3 and M4, also
lamps L L, can be controlled as desired, whilst
the trap-door TD can be opened once only when
the drum K makes one complete revolution.

This method of “ selection by sequence ”
worked very well in connection with the wire-
less contiol of my airship, as the drum K being
a very light weight_could be caused.to rapidly
move “step by step”; .thus the inevitable
starting of motors not required was really-of no
account owing to the short duration of contact
made by the contact pins on the drum K.

As I haye on many oceasions been asked how
my - airship was controlled, I trust this article
has now made thc matter clear. 1ln my next

article I-hope to describe a-system which I

christened * timo period control.” This is &
totally- different mcthod to *‘ simple selective
control ” and  direct selection” as already
deseribed in previous articles.

(T'o be ‘continued.)

Readers of i POPULAR, WIRELESS will shorily
enjoy jull instructions from Major Phillips's
pein on tne way to make a wireless-controlled
toy train. The first five articles of this series
are {ntended to be in the natur® of a survey
of the possibilities of wireless control.- I |
No. '8 the author will give explicit details for
making 1 wireless-controlled apparatns at very
little cost. ,

e
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THE BRITISH BROADCASTING CO.

(From a Special Correspondent.)

APID progress is now /being made with-the
R formation of a broadcasting company.
For some¢ months past the principal
manufacturers of wireless apparatus could not
arrive at an agreement, and-it was feared at
onc time that there would be at least two
companies operating in this counfry. This
would not have been satisfactory either from
a working or an ccononiical point of view, and
it would not have given the same safisfaction
to the public.  All difficulties have been settled
and the whole of the manufacturers concerned
have come to a definite agreement to the
formation of one company nemed the British
Broadcasting Company.
Six of the principal companies, viz., the
British Thomson-Houston Company, thé
General Electric Co., Marconi’s Wireless Tele- ~

-graph Co., Metropolitan-Vickers Electrical Co.,

Radio Communication Co., and the Western
Electric Co., have guaranteed the capital
required. All bona-fidc manufacturers of
wireless apparatus in this country may join
the company by taking one or more shgres.
The first body of directors will be drawn from
the six companies named-—one from each
company. The chairman of the company wiil
be a public man not connected in any way with
any of the manufacturers constituting the
company.

A memorandum and articles of association,
and an agreement between the British Broad-
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casting Company and the members thereof,
have been prepared and are now being ¢on-
sidered. When they have been approved by
the Postmaster:General, the company will be
registered.

There are still a few essential matters to be
settled before actual broadecasting can begin ;
but the directorate will no doubt see that no
undue delay takes place.

At the outset there will be, as we have
previously stated, about eight stations, and
these will be located in London, Piymouth,
Cardiff, Birmingham, Manchester, Newcastle-
on-Tyne, Glesgow or Edinburgh, and Aberdeen.
After these have been in operation it will be
ascertained whether they cover the whole
country, and, if not, the Broadcasting Company
will have to consider what further stations will
be required.

1t is probable that the company will agree
‘at the outset to use the station in Marcont
House for the London area, in order that
broadeasting in the metropolis may not be
unduly delayed. Whether this will he o
permanent station or not is for the directors
to decide.

The sites for the provincial stationsswill Le
selected without delay and the stationewill be
built with the utmost expedition. Broadcast
programmes may be in operationin thed.ondon
area about October- lst. Tt is not possible to
name & date for the Provinces, but most of the
stalions should be in opera-
tion early in the winter.

It is part of the agree-
ment that only sets manu-
factured by firms who are
members of the British
Broadcasting Co. will be
approved by the Postmaster-
General, so that the public
should ascertain before pur-
chasing a set that it has
been so approved.

Many adverse comments
-have appeared in the Press
§ ¥ &1 & about the delay which has

# taken place in the com-
mencement of broadcasting
in this country, but we
think the public will be
better served than would
have been the case had less
deliberation taken place.

BOOK REVIEW,

Wireless Circuits, By A. V.
Balihatchet, M.J. Inst. E.
(London :- Percival Marshall
& Co. Pp. 56. Tully illus-
trated. Price 6d. net.)

HIS is a little book
which should make a
general appeal. Tt

possesses. no text, but the
numerous diagrams are
clearly drawn, and each is
accompanied by a short
description which is some-
thing more than a mere title.

There are many circuits
given which should prove of
value to the experimenier,
and for the novice there is o
table of eonstants in addi-
tion to a number of the
symbols generally employed
in text-books dealing with
wircless matters.

Sixpence is the price cf
this very useful little book.

e IR
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RECEIVING SETS.

NOTE.—This article, to-appear in iwo parts, is intended for new amateurs.

OR the benefit of beginners in the wire-
less world, we shall endeavour, in this
article, to set forth the conditions under

which amateurs in Great Britain are permitted
to indulge in this latest and delightful recrea-
tion, and to give such general advice as should
be helpful to anybody who desires to purchase
a receiving set, but who does not know how
best to go about it.

In this country the restrictions at present
are rather vexatious, and almost correspond
to those in force in thé early days of motor-
ears, when every automobile had to be pre-
ceded on the road by a man with a red flag.
Afterwards, the legal speed limit of twenty
miles an hour was imposed, but now even that
is to be abolished, and the notion of a man
with a red flag is very remote, if it exists
at all, in the minds of owners of Rolls-Royce
cars a8 they speed along main roads at sixty
or seventy miles an hour. That is just an
illustration of our simple British way of encour-
aging a great new industry—to put cvery
possible obstacle in the way of the pioneers.

Here and There.

In the case of wireless, it is to be hoped that
amatcurs and others concerned will not permit
an analogous state of affairs to obtain—that
they will not exercise patience, but that they
will leave no stone unturned in.the matter of
agitating for greater freedom, and so avoid
ha.vmo to wzut a quarter 0{ a century before
our letha.rglc “authorities ’ awake to the fact
that they are not omnipotent.

In the United States of America there has
been formed a Radio Relay League, consisting
entirely of wireless amateurs who co- opexa.te
in many ways, and our second piece of advice
to amateurs in this country is to form a
National Radio League for furthering their
interests, not only by securing greater freedom
irom official restrictions, but with the idea of
mutual assistance and of arranging hétween
" themselves for broadcast ccmcerts, ete. “For
these things cost money, and it ig"not to he
supposcd that there is—or ever” will be—a
sufficient number of philanthropists réady to
§ill the ether with music free of _charge,” in-
definitely.

Reverting to the subject of restrictions : in
the United States, where, it i3 said, there are
niore than a million amateur receiving sets in
use, amateur tmnsmlssnon is also pra:ctlsed on
a considerable scale, mess:wes being trans-
mitted direct for distances of a thouSand “miles
and, by relaying them, all over the continent.

There an amateur is allowed to use one
kilowatt (one thousand watts) for' his trans-
mitter, whereas in this country, even if granted
a transmitting licence at all, he is not per-

mitted to use more than ten \mtts—less than.

half the current consumed in an oxdmary lb-
candle-power lamp !

- Again, whereas Amcrican amateurs are
free.to exchange messages with anyone tl\by
please, our amateurs are not only limited to
three stations, but the subject-matter of their
communieations may only relate to tests, and
they are not allowed to commumcate with ea.ch
other at all.

Telegrapby and Telephony

As regards aerials, the British amateur is not
permitted to use more than 140 fect of wire
(for a twin aerial), and a.lthough this is sufficient
under ordinary circumstances,.in the majority

- of cases it tends to kill-the hopcs of the more
ambitious,

PART .

For every amateur transmitting station
there will probably be a very large number ‘of
receiving sets, for a receiving sct is within the
means of a vast number, and can be used in
wireless telephony by unskilled persons,
whereas transmission requires no little
skill and -experience. It is the choice of
receiving sets, therefore, that we shall dea.l
with.

The first thing for an intending purchaser
to do is to ask himself what he expects of the
instrument, and what he is prepared to pay for
it. 1In this connection it must be remembered
that wireless telegraphic signals from suffi-
ciently powerful transmitting stations can be
picked up in practically any part of the world,
whereas telephony at present 13 confined, for all
practical purposes, to a two or three hundred
mile range.

Function of Receivers,

Another point to bear in mind is that, under
favourable atmospheric and other conditions,

a comparatively small receiver will sometimes .
_pick up messages from greater distances than

will a more powerful set at shorter range under
unfavourable donditions.

Theoretically, the slightest sound—a whisper
——in any part of the world shoulkl be capable of
transmission in wave form, and of reception
and reconversion in any other part of the
world, but the difficulties and expense involved

f reude1 this out of the question in practice.

As most readers are aware, electro-magnétic
waves used in wireless vary from about 4%

" metres to 23,000 metres in length, although

they all travel at the same speed. Different
wave-lengths are adopted for different condi-
tions ; thm for Transatlantic and other long
dlsta.nce transmission, wave-lengths of from

10 to 25,000 metres are cmploycd because of-

their greater carrying power for a given output
of energy—in other wor ds, wave-lengths are

. adopted. that gne the most economical results
in.practical working. -

But another important feature is that, by

different transmitting stations using different
wave-lengths, each station can "be readily
distinguished and recognised, and they can all
be sending messages at the same time without

material interferenee with each other or with
any receiving apparatus.

- For this reason receivers are constructed sa
that they only rcspond to one wave- length at a
time, and may be * tuned ” simply by turning
switches, 80 as to respond to any of a large
range of wave-lengths in use. It is said that,
theoreticall gr 3,000,000 different wave-lengths
are available, but this is not practicable
because therc must be a distinct difference in
each- wave-length employed, otherwisec re-
ceivers would partially respond to different
wave-lengths at the same time, and so cause
confusion.

The other function of a receiving set is to
magnify the signals rcceived and reconvert
them into sounds, and it is according to the
degree of perfection with which they do this
that their price varies. .

Two Extremes.

The most nearly perfect set for receiving
messages, say, from' the Pacific or froin the
Antipodes (always supposing that the trans-
mitted signals are sufliciently powerful), is
very expensive, but such apparatus is, of
course, mainly used for commeéreial and experi-
mental purpozes. At the other end of the scale
we read of freak sets contained in safety razor
cases, pill boxes, and on finger rings, but
readers may rest assured that, although such
freak sets are possible, they are of little pric-
tical use.

Between- .these two _extremes therc it
already a wide selection of good receivers to
choose from, at prices varying from about
ﬁfty to five pounds and even less, according to;
ane’s purse, and- to what onc expects from tho.
instrument purchased.

In the next article we-shall outline the
possibilities and prices .of different types of
receiving sets.

Senatore Marconi (right) with Dr, Alfred Goldsmith at a demonstration of short-wave signalling in New Yl.'.brk‘
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STEP BY STEP IN WIRELESS.
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“NOTE.—Under 1his'headin§ will appear a Weekly " article for te more advanced -amateur.

No. 15—MEASURING AMPERAGE AND VOLTAGE.

OR the benefit of those readers who
at a future date hope to instal a
transmitter, or who may be called

upon suddenly to assist in the inserting of
u voltmeter or amperemeter in ‘a power
circnit, the following .brief outline con-

cerning the two instruments in question .

is given.

It is not intended to give a detailed ex-
planation of electro-mpagnetic induction,
including the theory of lines of force, etc.,
as this subject has previously been dealt
with in Porurnar WiksLess. A brief
survey of the action of a galvanometer,
however, which is an instrument used to
detect the passage of an electrical current
in a circuit, may possibly assist the new

LOW
RESISTANCE
“SHUNT."

Figl

experimenter, and help the uninitiated to
a better understanding of both the volt-
meter and amperemeter.

The Swinging Coil.

There are many types of galvanometer,
one of the simplest consisting of a
number of turns of copper wire wound
in the form of a rectangle, and suspended
'in the air between the poles of a horse-
shce magnet by means of two wires, one
attached to either end of the coil. To

. strengthen the magnetic field, an iron core

is placed between the poles of a "horse-
shoe magnet in such a position that, while
it is immovable, it has a cousiderable
effect mpon the coil.
. When the galvavometer is conneeted in
a’ circuit through which a current of
electricity is flowing, the coil will try to
swing or turn in an' endeavour to accom-
modate the maximum number of lines of
force. It is prevented from- doing this
to a -certain extent by the tension exer-
cised upon it by the wires to which it
is connected, and by which it is sus-
pended.

The absolute distance over which the coil
will vary.or swing from 'its normal pesi-
tion will, of course, be governed by the
strength of the current in the wire. An
indicator or pointer is then attached to the
20il, which will be deflected whenever the
coil tends to move under the influcnce of
an electric current.

It is on this principle that both volt-
meter and amperemeter arc construecled.
The voltmeter coil bas a higher resistance
than the coil of the amperemeter, which
is wound with a comparatively few turns
of relatively thick wire.

Connecting Them Up.

It is only natural to suppese that, if we
connect up both the voltmeter and
amperemeter in series in a circuit, the

former will register the voltage and the
latter the amperage. It also seems
reasonable to presume that if it is
required to measure the "voltage or
amperage of, say, a battery of cells, the
result could be obtained by connecting
eithér piece of apparatus across the
terminals of the battery. Unfortunately,
the measuring of current or voltage, while
gquite a simple matter, is nof quite so
easy as that. ’

A voltmeter is connected in °° smoNT "
across a cireuit in which it is desired to
measure the voltage. It is a recording
instrument used to register the differemee
of electrical pressure, or drop in potential
between two points.

An amperemeter, or ammeter, as it is
frequently called, is aLways connected in
seRINS with any ecircuit in which it Js
required to register the electrical flow or
amperage.

‘The latter rule is the more important
oue of the two to remember. The price to
be paid for inadvertently connecting the
ammeter in shunt with a power cireuit
will be just as much as a new ammeter
will eost—for you will surely ruin the
instrument. On the other hand, if by
.error a voltmeter is connected in series
instead of in shunt, it will not be,
damaged; the only apparent difference it
will make will be to cause a considerable
reduction in the flow of current through
the circuit.

The reader will now, of course, want to
know why the ammeter will be spoiled,
and why the voltmeter will remain 1ntact.

Let wus, first of all, consider the
ammeter. It is an instrument possessing
a very low resistance. As previously

-stated, it consists partly of a small coil of
comparatively thick wire, whick generally
has a resistance of somewhere about
2 ohms. This coil is connected in parallel
with a low resistance shunt, consisting of
several metal strips, as shown diagram-
matically in Fig. 1. 7
When the instrument is comnected in
series with the power circuit, it will be
seen that the low resistance shunt is
almost short-circuiting thé coil, the
current being divided so as to allow only

Fige

a small proportion to flow through the
coil. If an instrument of this character,
having such a low resistance, was eon-
nected in shunt with the eircuit, acress
a pair of supply mains, for instance, it
would immediately “ burn out.”

With a voltmeter it is different. We

need to measure pressure, and the instru-

ment must be so-comstructed that it is
capable of registering high voltage while

it _is counected

.external
.increases
.voltage, as the case -may be.

eliminating as much of the current ox
amperage as possible.

From Fig. 2 it will be seen why the
connecting of a voltmeter in series with a

-circuit will effectively reduce the curremt

flow. The coil may have a resistance
which is only "little more than that of the
animeter, but instead of being connected
in parallel with.a low resistance shunt,
in series with a high
resistance, of some thousands of ohms.
Both instrnments, of ‘course, have a
calibrated strip, or chart, over which the
pointer moves as it registers
or decreases -of current or

A False Reading.

To the average amateur who possesses
a valve receiving set, a‘word of warning
may be given -with réegard to the use of a
voltmeter. In testing the voltage of the
filament battery, or of the high-tension
battery if it is composed of wet cells, do
not be content with connecting the volt-.

I !

Fig3

meter hastily across the cells: and taking

a quick reading.

ck 1 Accumulators, when out
of ecircuit, are

apt to give a false

““spurt ” of electro-motive force if their

terminals are whort-circuited- in this
manner, and the voltage registered by the
meter may not be a true indication of the
state of the battery.

This ‘‘ recuperative >’ effect is not so
noticeable in small or dry cells as it is
in the larger type, but it 1s a point worth
consideration. If the cells are off
civeuit,. keep the voltmeter connected
across them for a second or so, and note
if any rapid drop in voltage takes place:
. Do.not measure the voltage of batteries
freshly taken from .the charging board.
It is a waste of time to endeavour to get
a4 true reading from a oell which is still
“ gassing.” Fig. 3 shows both ammeter
and voltmeter .diagrammatically connected
to a power circuit. The voltmeter will
register the drop in potential across the
mains, and the ammeter the amount of
current flowing in the circuit.

In conclusion, do not, under any circum-
stances, connect an amperemeter across
the terminals of a source of electrical
supply, in the fond hope that you will be
able to read the amperage from it—-the
point is worthy of repetition. You_may
connéct your voltmeter in either series
or parallel with the circuit without
detriment to the instrument, but to join
up your ammeter in shunt is like connect-
ing your receiving valves to the high-
tension battery.

It is what heartless
* buying experience.’’

people call
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Place An Order NOW For YOUR

BROADCASTING
INSTRUMENTS.

If You Are Expecting Perfect Reception
You MUST Use RF.H. RECEIVING INSTRUMENTS,
R.F.H. ’'PHONES, THE MAGNAVOX LOUD SPEAKER.

For which we are factors and vetail agents.

We manufacture our own Componenis; Coils; Condensers;
Resistances ; Switches; Cabinets, ctc., 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 to the purchaser.

- Two-Valve Receiver Set No. 11. For super-excellence in reception and simplicity in operation, you
e LRS-, e must get an REFH. 2, 3, or 4 Valve Radioc Set. IMMEDIATE
[t uiting o) the Fortheomlng DELIVERY. Wnte to us for particulars. LISTS FREE.

. ALL-BRITISH WIRE- | _
. LESS EXHIBITION, | ROGERS, FOSTER & HOWELL, LTD.,
| Horeslurl Bl St 3010 06t 7. Edward Rd., Balsall Heath, Birmingham

(STAND 22.)

——————R.F H=—==¥

For they are jolly good Fellows. N R N U I G

THE “FELLOCRYST” - LORGNETTE 'PHONES &

(REGISTERED) % 2,000 Ohms. =

WIRELESS 5 . ( R -
CRYSTAL RECEIVING SETS. | " 'WFEoieToReanies comls) =
" * ke Y. . &
BRITISH THROUGHOUT. % No more disarranging  of b i

o T % hair. No cumbersome ;&‘

5 e [ 4

& welgh.t on thc? head. | g &

> Beautifully finished. - o

Equal in reception
and clanity of tone

. W #}E
o 2725, &
to any double

s
;.-rj " Postage Paid. &

& headphone. V o .

i E C Withé

COGMPLETE (As Ilustrated) £3 : 7 : 6 [ & & ebonised handle.  Also &
with one pair of double headphones—postage 1/6 | 2 cunolied with handl fg‘
NO BATTERIES REQUIRED. 3 pp nales of &

Tortoiseshell, Ivory, Mother~ %
of-Pearl, etc. Prices on applica- %
tion. Special Terms to the Trade.

The set comprises tuniné coil with a wave-length of approx. 300 | X
1o 1,500 metres; Silicon Crystal Detector; 4,000 ohms double head- | &k
phones; too {t. coil of 7/22 stranded copper wire; 2 shell insulators, | &
terminals, etc. =
Each set tested and guaranteed to receive broadcasting within a | !
range of 15 to 2o miles, and Morse signals from a much longer range. ;;Z‘(

Extra headphcnes, complete, 30/- per pair. Postage, 1/-. TD ’Q( Manulactre 8 ielustialy bys )g';:
B o e (T:,?’ LTD. | % 14E ECON MANUFACTURING CO,, LTD,,
Pl'tiltltc’slt?ellf;56o-x. ’ Quixmag, Phone, London. § X 6, Holborn Viaduct, London, E.C.1. )#{:
Visit- our Stand,’ No. 10, All British Wireless Exhibition, Horticultural fee] Telephone : City 4148, t(i

11, b th to October 7th, e o - o o 3 115
SSRRRGREFs: 301, to ctaber 7 EPS) s | BEBASSIBASOOOGONRGELENBATRGNNGHG
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nECEsSary.
paper in less than ten days after receipt of same.
Stoke-on-Trent. Wireless and Experimental
Society.*

A’B a meeting of the Stoke.on-Trent Wireless
and Experimental Society on Thursday,
August 24th; it was anrounced that pprmission to
utilise the mast over the Dew Drop Inn to sup-
port the free end of the aerial had heen refused
by Messrs. Worthington. A fresh scheme is
being devised, and this is being left in the hands
of the technical committee.

An interesting discussion took place’ on
several ‘points raised "by some of the newer
mewmnbers concerning the working of their ap-
paratus.

The proposed exhibition which the society
hopes to hold in Hanley at the end of the year,
or. the beginning. of tho new year, was dis-
cussed, and inquiries are now being made to find
o suitable hall in which it ean he held.

An interesting programme is being drawn up
for the noxt fow weeks, commencing shortly

with a demonstration with the aid of an indoor’

acrial and the society’s three-valve set.
Hbn. sec., Mr. F. T. Jones, 360, C?bridge Road,
Hanlby.

The Durham City and District Wireless Club.

The fourth meeting of the above was held
recently at headquarters (Y.M.C.A., Claypath).
The meeting was well attended, and several new
members were enrolled. It was very pleasing to
note the presence of lady members, and also
to hear that more are coming along: The chair
was very ably taken by the Rew. '%: H. Perking
of Shadforth.

After the .minutes were read and passed, a
most interesting lecture was given by Mr. Geo.
Barnard, hen. sec., on * The Production of High
Frequeney Qscillations.” . He confined his re-
marks chiefly to the ‘‘spark’ method, leaving

“the more advanced ‘‘ valve ” transmission to be
discussed at a future- meeting. -

After pointing out elearly the difference
between static charges of electricity and electro-
dynamies, he demonstrated the effects of static
induction, and described thoroughly the action
of a econdenser.

Fregneney, amplitude, wave - length, and
damping were shown diagrammatically upon
the blackboard. Inductance and _capacity
were explained in a wvery elementary fashion,
the lecturor using several helpful analogies.

Open and closed oscillatgry circuits were

Popular Wireless Weekly, September Oth, 1923

WIRELESS CLUB REPORTS.

The Editor wiil he pleased to publish concise reports of meetings of wireless clubs and associations, reserving the right to curtail the reports i

Hon. seeretaries are reminded that reports should be sent in as soon after a meeting as possible.
An asterisk denotes affiliation with the Wireless Society of London.

shown. upon the blackboard. The methods
adopted to vary the amount of inductance and
capacity. thereby varying the wave-length pro-
duced, were also shown. A very hearty round
of applause was given ut the finish of the
lecture. y ,

After the announcements a most lively dis-
cussion took place.
cerning the last lecture on ‘' The Electro-
Magnetic Theory,” and also on the lecture just
given.

Atmodpherics were discussed,.and the seecre-
tary pointed out the advantage of a * double
pole change-aver switch,” so that the apparatus
eould bo disconnected from the aerial at will,
at the same time connecting the aerial to esrth,
the aerial when, so connected acting as a first-
class lightning-conductoy,

The secretary dlso described briefly the
existing theory concerning the -reception of
tremendous wave-lengths from the unknown.
He did not give the Mars theory much credit,
but considered it highly probable that these
large wawe-lengths were the result of oscilla~
tions of tremiendous energy set up by the dis-
charge and - vice versa of the electrified clouds
of gases surrounding the sun.

Mr. Sargent, F.R.A.S., of the Observatory,
Durham, has consented to give a lecture dis-
cussing these phenomena in nore detail.

It was decided to hold the meetings every
Friday. The 14 days' interval, however, will
stilt be adhered to between the important meet-
ings, leaving the alternate Fridays for Morse
buzzer practice, demonstrations, and discussions
of minor importance.

The: meetings are still open for intending
members. It is hoped shortly to organise. a
field day, also a social evening. At future
meetings there will be buzzer practice, and
small demonstrations with apparatus kindly
lent by Mi. S. Kelly (hon. treas. ),

The- merits of a free library for members will
also be discussed.

Hon. sec.,.George Bacnard,

Wireless and Experimental Association.*

On Wednesday, August 23rd, the Wireless
‘and Experimental Association at the Centrsl
‘Hall, Peckham, had the pleasure of listening to s
very interesting and instructive lecture by Mr.
Haynes on the ** Johnson Rabek Loud Speaker.”

THE ENTHUSIAST.

Questions were asked con- .

Reports sent in eannot appear in this

Starting from the very beginning, the lectuwer
weny through every point of the constraction
of the apparatus, giving cnough of the theory
to enable his listeners to appreciate the various
parts and their uses.

Instructions were given to enable amateurs.te
cut-and polish their own agate cylinders, if they
had the right sort of agate. The necessity for
a polarising battery to make the apparatus
sensitive to weak signals was well brought out.

The association's installation engineer was
unfortunately not present, and the wireless
receiving set not available for purposes of der

-monstration of the capabilities of the loud

speaker, but a couple of orators and a songster
in another room made up a scratch broadcasting
programme, though they did not tell the tale
of the stuffed dog.

The lccburer afterwards demonstrated the
use of the Neon tube as a generator of oscilla-
tions, and more than one present had an idea
that it might be very useful in the installation
of an Armstrong receiving circuit.

The meeting closed with a cordial vote ot
thanks to the lecturer.

Hon. sec., George Sutton, A M.LE:E.

Wolverhampton and District Wireless Society.*

A meeting of the above society was held at
hwdaua.rt/em, 26, King Street,. Wolverhampton.
on Wednesday, the 23rd ult., when a lecture
was given by Mr. D. P. Baker on * Tape Record-
ing by Wireless.”

The lecturer dealt very ably and lucidly
with the subjeet, explaining the necessity foe
rectification and the use of two relays to
operate the inker, also demonstrating with the
actual apparatus and with diagrams. The meet-
ing was well attended, and the members pro-
sent were greatly interested. It is hoped to
secure the serviees of Mr. Baker again.

The resignation of the secretary, Mr: G. W.
Jones, was tendered, and received with regret,
Mr. Jones feeling reluctantly compelled to roe
linquish the secretarial duties owing to pressure’
of business. The meeting passed a very hearty
vete of thanks to Mr. Jonesfor his past services,
special reference being made to his work as one
of the founders of the society.

The newly appointed secretary is Mr. J. A. H.
Devey, 232, Gt. Brick-kiln Street, \WWolverhamp-
ton, who would be glad if correspondents wougl
kindly note. ]
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“K.B.”

SIM PLICiy

© FROMPT EFFICIENCY

UNITS

IMMEDIATE
| SATISFACTION i

............................................................................................................................

By means of these units you can build up a complete one to seven valve receiving set in easy stages to suit your pocket; while in'the
meantime the units already bought are in themselves a complete receiving set, whatever their number may be. Al you have to do is
to place the units side by side and connect straight across with the brass links provided.

HERE THEY ARE:

UNIT No. 1.

UNIT No. 2
, CONDENSER DETECTOR
PANEL. PANEL,
No. Reqd.: ]
1 Optional e} R?qd'
Price. Price.
Complete (as Complete (as
shown) 34/~ shown)
each. 34/6 each.
Set of Parts Set of Parts
(panel only) {panel only)
22/6 per set 20/- per set.
Mahogan Mahogany
Cabinet 6f- Cabinet
L_——::_—_—:ﬁ/ each. 6/~ each,

UNIT No. 3. UNIT No. 4.
)35 H.F.
AMPLIFYING AMPLIFYING
PANEL. PANEL.
No. Reqd.: No. Reqd.:
1, 2, OT 3. 1, 2, OF 3
Price. Price.
Complete (as Complete (as
shown), shown)
43/6 each. 33/6 each.

Set of Parts
(panel only)

Set of Parts
{panel only)

33/- per sct. 18,6 perset,
Mahogany: Mahogany
Cabinet Cabinet
6/- each. 6/- each,

We also hold large stocks of complete Receiving Sets, Coil Holders, Coils, Variable Cpndensers (Assembled and in Parts), Valve
Holders, Filament Resistances, H.T. Batteries, Accumulators, Aerial Insulators; in fact, ALL AMATEUR REQUIREMENTS.

VISIT OUR STAND, No. 8, ALL-BRITISH- WIRELESS EXHIBITION, HORTICULTURAL HALL, SEPT. 30 to OCT. 1.

TRADE INQUIRIES INVITED.

COME AND “LISTEN IN” AT OUR SHOWROOMS.

CATALOGUE P/W, POST FREEF, 4.
OPEN DAILY from 9 am. il 7 p.m.

THE * K.B.” RADIO EQUIPMENT COMPANY,

Head Offices and Showrooms :

Bus Services—8, 16, 28, and sr pass door.

109, High Road, Kilburn, N.W.6.

3 minutes Kilburn Park Station (Bakerloo Rly,),

USE

THREE STAR

ACCUMULATORS

and haveTH E BEST

1 WE SPECIALISE IN ACCUMULATORS FOR WIRELESS SETS.

WRITE FOR OUR LATEST PRICE LIST.
LIBERAL TERMS TO THE TRADE.

THREE STAR ACCUMULATORS,

CROWLAND ROAD, ‘TP
o ioes . SOUTH TOTTENHAM, LONDON, N.15.

Do vou

=e=emCQ =-oo- o B0

- .
e Bt OUR arystal or valve may be the
sf % best of their kind—your aerial high
as Snowdon, your tunef perfectly
accurate, but unless your ‘phones are
OK. you won't get maximum *sigs.”
’Signals come “thumping in” through ERICSSON
PHONES—they're built that way—for never-
failing clarity and sensitivity. The magnets never

ose their' strength and “ shorts’ don’t exist.
And they're easy and comfortable to the head.

g, Back of ERICSSON 'PHONES is the

accumulated " experience of a generation in
&\ telephone manufacture.

Write for Particulars

The BRITISH L.M. ERICSSON

MANUFACTURING Co., Ltd.
Head -Office : 60, Lincoln’s Inn Fields, W.C.

Telephones
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HE “S.V.” is the cheapest reliable long-

T range crystal set yet produced.
. It 'has an effective listening-in range for
H telephony up to 50 miles and for telegraphy
3 up to 300 miles.

Supplied complete in every detail, it is only
pecessary to erect the scven- -strand Aerial to
enjoy immediately the pleasures and fascina-
tlons of wireless.

The 2,000-ohm nickel-plated double head-
phones give perfect reproduction.

: £3-15-0
| (Postage 1/-)
COMPLETE WITH 100-it. AERIAL, INSU-
LATORS & 2,000-ohm DOUBLE HEADPHONES
: Delivery from Stock.
SUMNER, VAUGHAN & €O, LTD., ',
., 28, Victoria Strect, London, §.W,

Telephone—
\ rmana 1502

- - N ,
© OoOHELLoI

HELLO 0 00 €0 © 00 "anmmeoo ¢ @
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R et
: BROADCASTING !
2 Yee
% BY PLACING YOUR ORDER NOW. &
i‘:",;( THE STUART WIRELESS TELEPHONY IN- fg
}:# STRUMENTS ARE DEVELOPED TO THE b
2 ZENITH OF EFFICIENCY IN ALL RESPECTS. 2‘
g" DEMONSTRATIONS DAILY, FREE OF CHARGE. ﬁg
o PURCHASE YOUR SET FROM THE ACTUAL o
2% MANUFACTURERS AND SECURE BEST VALUE. ;‘2:
R T o e s B e O g
», -
E THE STUART “FAMILY SET.” £
2 | THREE-VALVE TY PE, .
Z% ! ENORMOUS RADIUS.. .£26 10 og P
f‘ e L o e W enorn | e N H ’y:
3 Transformers, High-Frequeney Anode Tuners, -all {;;
ot Wireless Accessories and Spare Parts, Magnavox S
E»Iﬁ Megaphones, Brown Loud Speakers, etc., supplied from o
= Stoek. Prices on application. &S
svo( yﬁ:
é{ Send for a copy of our 1lustrated Booklet giving full particulars. ),Eé

% STUART WIRELESS TELEPHONY CO., =
*I Kingsway Corner Buildings, 109, Kingsway, gg
% London, Ww.C.2. e
2

1 Power’s
| - HAVE GREATLY REDUCED THE PRICE OF THEIR

Wireless Parts

Workmanship on every article still up to the
Highest Standard. Write now for compre-
hensive Money-Saving Price List. Post Free.

Per 100 {t. hank 5/~
4d, each.

Aerial Wire, 7/22 Stranded Bare Coppcr N
ng Pattern Insulator 2” X 17 , 5/8" hole
4” Section Brass Rod for Sliders cut in 13 lcngths and

| drilled ecach end ready for fixing S 6d. each.
| Inductance Slider, complete with plunger &3 <+ .. 9d.each.
Cardboard Cylinder, diam. 4%, tength 12" .. .. .. ., 8d.each.
No. 24 Enamelled Wire, H.C., true to gauge . 2/8 perlb.
Large or Small Condenser Plates (Aluminium} . . 1/- per doz.
Large Space Washers for Condenscrs cut true to 1, oaoth
of an inch .. sa . . . 7d. per doz.
Small Spacer Washers.. .. on sd, per doz,
Ivorine Scales . § od. each.
‘o003 mf. Condensers complcte—assembled in pohshed
Mahogany Box . 15/~ cach.

Al necessary parts for above condenser—no dnlhng or

fitting required, but unasscmbled .. 12/6 each.

Leading Firm for High- Grade Instrument Wire.
Postage extra.

J. B. BOWER & Co., Lid.,

WIRELESS APPARATUS MANUFACTURERS,
15, High Street, Wimbledon, S.W.19.

*Phone »: Wimbledon 1030, Works, Merton,

As above, but without Box . 9/6 each,
Ditto, but without Ebonite Top and Bo( suitable for
i Panel Mouating- 8/6 cach,
| Crystal Detector, mounted on Ebomte complete wIth
Crystal g 3 . <. .. 4/6each,
| L-\rgc or Small Contact Studs- o 00 9d. per doz.
Valve Legs, complete with nuts and washers .. 2d. each,
-Goverament surplus Accumulators, 16 volt 15 amp hrs
In case complete. (F.O.R . 5 20/~ each.
Hart Accumulators, 4 volt, 24 am . hrs. . 14/9each.
! Packing and po<tnge for last 1tem, 113 “each.

Specially
designed
for
Broadcasting.

HEADGEAR RECEIVERS

Designed and manufactured by leadmg Telephone Manufac-
turers, Backed by many years’ experience,

Highest efficiency, concentrated magnetic field, instantaneously ad-

justable to the ears, comfortable in wear, either recciver detachable

from headband, protected termlnals, hght welght twin series cord.

! A.T.M:LOUD SPEAK-

ING RECEIVERS.

i Three types of amplifying
hora,

AT .M 9 CRYSTAL
DETECTOR SETS.

Highest Grade. Maximum
Efficiency. Moderate Cost,

cosressansererses
sesebasiadoriaseds’

—-.tion
NSessersesnssensss

Ask your dealer for
A.T.M. Broadcasting Apparatus

AUTOMATIC TELEPHONE MANUFACTURING CO., LTD.
Head Office and Works, Milton Road, Edge Lane, vaerpool
London Office, 60; Lincoln’s Inn Fields.
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PLAYING TO 500,000 PEOPLE.

By MARIE NOVELLO.

NOTE—Miss Novello has recently returned from America, where she was the first British artist
to broadcast music by radio. At my invitation Miss Novello has writien her impres-

sions for Popular Wireless—EDITOR.

JYHE blasé and sensation-weary will tell
you there is no such thing as novelty,
but a few weeks ago, in New York, I
experienced the most novel sensation of my
life. )

I had gone to America with the avowed
intention of having a holiday, but importunate
managers and a “‘live wire ' Press quickly
banished this hope, and I was persuaded to
give a ' recital by wireless ” from the broad-
casting station at Newark, New York.

Newark—popularly known as WJZ—is
probably the best-known station in the States.
1ts nightly programmes are heard by thousands
of “radio fans,” and its reputation has been
established far and wide. -

The Unexpected.

Like a good many other people, to me
wireless has always been a rather mysterious,
if fascinating, brand of black magic, and I
was rather hazy about the whole business of
broadcasting, despite the daily booming of
the new craze in the Press. .

However, on the night fixed for the concert,
a motor-car arrived at my hotel, and 1 was

Miss Marie Novello,

borne off to the Newark station at a speed
rivalling that of wireless waves. And that
was “ going some.” '

At the -station everything was quite unlike
what I had expected. Evening dress was
de rigueur ; there were no clattering dynamos
to be seen, no smell of oil or suggestion of a
modern wizard’s abode.

Something Missing,

I was shown into a cosy dressing-room
and told the time I must play. :

Prompt -to the minute the manager escorted
me into the broadeasting-room. The walls
were hung with thick velvet curtains. A
grand piano, a gramophone, one or two chairs,
a telephone, a small switchboard, and a
curious horn-shaped device supported on a
tripod arrangement completed the furnishing.”

'Novello,”

The manager.led me to the piano and asked
me to try the instrument. One .or two of
my friends caine into the room and .sat down
gingerly on the chairs, very much.as if they
were in a dentist’s whiting-room.

The very absence of anything unusual made
me feel just a trifie nervous. I don’t know
what 1 had expected; but 1 could not recondile
this comfortable room with wireless. 1 missed

. the complicated apparatus 1 had seen in

photographs and the atmosphere of wizardry,
Isuppose. -

Let her go!

However, n few preliminary bars on the
piano made me feel more at ease. At any
rate, the piano was real!

At a sign from the manager I ceased playing.
He picked up the 'phone:

“Hullo! All ready ? Right, let hergo!”

I sat tight. Now for it

But nothing happened.
merely motioned my friends to keep perfectly
quiet, and did ‘something to the switchboard,
and turned the hom-shaped contraption in
the dircotion of the piano. At anothef sign T
began to play. -

I had chosen & Chopin polonaise. It. wag
a piece that required a certain amount .of

- concentration, but all the time my thoughts

were whirling with the knowledge that my
playing was being listened to by a vast
audience—all the more vast to me because
I could not see them.

It was an extraordinary feeling. Here
was I giving a concert to half a million

“people,” and only about five or six of them

visible !
When T had played the final chords I auto-

matically stood up and bowed. Not a sound. |

Not a hand-clap. I was stunned !

The sound of applause becomes a natural
evenit to a concert pianist; not to hear it is
bewildering, because, whether one pleases
an audience or not, clapping, piano or for-
tissimo, usually féllows as a .matter of course:

While 1 stood there—Ilooking rather silly,
I suppose—the manager again did something
at the switchboard, and then turned round
with a smile.

Some Audience !

““Very nice; wvery nice indeed, Miss
he purred. * Glad you did not
forget my hint about using the pedal as little
as possible. No chance of blasting while you
play!”

The idea of people swearing while T played
was novel and a little startling, and I suppose
my expression indicated my surprise.

The manager smiled again.

“Too much pedal sometimes causes ,a

blurring of the piano notes when broad. |

casted,” he said. *We call that ‘ blasting.’ ”

The ’phone bell tinkled, and he lifted the

receiver. '
The conversation was one-sided, but when
he had finished he turned to me again.
“Reports from -our listening-in critics
are good,” he said. ‘‘ There’s no need for
me to bring the microphone nearer.”

After that I went through my progremme |

and went home to'bed.

But just befare I dozed off my brain was
rioting with the extraordinary—and yet,
to-day, so very ordinary—feat of playing to

_half & million people.

As they-say over there, *‘ some audience !

The manager.
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“THE CARE AND MAINTENANCE
OF ACCUMULATORS."”

By G. D. HINKS, A.M J.Just.E., A.LLRadio E.
In addition to being full -of. cam-
prehensive  matter concerning
accumulators, there - are also
several diagrams relating to

Wireless Receiving Circuits.
Obtained divect from the publishers :—
Publishing Branch, G. D. HINKS,

HARDINGTON, YEOVIL.

AGGURIULATORS, etc. New & Guaranteed
4-Volt, 25-Amp. Celluloid 11/3d. Postage 1/-.

4-Voit, 40-Amp. 17/6d. 6-Volt, 40-Amp. 25/8:
i, {60 21/34d. 6=, 40 ,, 31/-
4 ] 27~ ‘6 ,, 8o 36/-

» » 2
Packing 1/6d. extra. Packing 2/- extra.
7/22 Aerial, 6/- 100 ft.; Mullard Ora Valves, 15/=:
15-V. Siemens, H.T. Batferies, 4/-; Marconi R.
Valves, 26/6d.; Accumula or Charging Board, 37/6d. ;
Voltmeters, Watch pattérn, o/zz Volts, 6/-.
Cash with order. ‘Goods despatched per return,
LOWKE & SONS Ltd.. Northampton.

‘0 WIRELESS EXPERIMENTERS. PATENT YOUK
INVYENTIONS.

They may prove” véry valuable, Particulars and

consultations free. BROWNE & CO., Patent Agents,

9,. Warwick Court, Holbern, London, W.C. 1.

Established 1840, Telephone, Chancery 7547.

The Polytechnic, 309, Regerit St., W.1.
RADIO - BROADCASTING

Evening Gourses in Elementary and Advanced

©““ Wireless '’ by - expert Engineers’ commence on

September 23th.” Enrolments begin September 13th.
Accouiymodation in the Classes is limited.

Particulars free on upplication-to the Director
of Educatioh.

VARIABLE CONDENSERS.
0003 MFD., 13/6. Mineral Crystals and
Accessories. Stamp for List.
SMITH, ANCHOR HOUSE, PENRITH.

Wireless Headphones.
4,000 ohms, 24/6, Post Free.

Don’t confuse these with the cheap foreign-made 'phones

now on the market. These are BEST French Make

Satisfaction guaranteed .or. cash returned.’  List_Free
LIBERAL DISCOUNT TO TRADE.

W. JOANES (P4315,a50

42, JENNER RD., Stoke Newington, London, N.16.
Single-Valve Detector Panel, Mahog. Cahinet,’
30/-. 'Varishle Condensers in ditto with scale
0003, 12/6 ; 0005, 15/6; 001, 21/8. ‘Grid
Condenser and Leak, 3/6. Anode Resistance
with Condenser, 5/8. Fixed Condensers, an
capacity, 4,6. Filament Registances, 3/6.
Immediate delivery.- Trade lerms on application.
| KENWARD BROS.,
WIRELESS MANUFACTURER, RYDE, I.W.

STEVENS COUNTERPOISE EARTH BOX & CABLMK
OUTFIT. Send cash 5/6 (includes postage in U.K.).
ENSURES BEST RESULTS WHEXN INSTALLED.
Instructions supplied. Length of cable 30 ft. Addi~
tional 10 ft. lengths, 1/- each.—A. H. STEVENS,
12, 8hrubbery Rd., London, 5.W.16, ’Phone Streatham 1816,

'ELECTRADIX RADIOS.

Immediate Delivery
from our Huge Stocks.
Everything from a Recorder to an

_ Earth Clip.
The best-equipped City depot.
COME AND SEE US.

-9, Colonial Avenue is first opening on left
in the Minories, near Aldgate Station,
Metropolitan Railway.

LESLIE DIXON & CO. .66,

9, Colonial Avenue, London, E.1.




SPEARS and COMPANY

FOR

TERMINALS

SCREWS, NUTS, WASHERS, PLUGS and
SOCKETS, CONTACT STUDS, BUSHES,
VALVE LEGS, CONDENSER PLATES,
and TURNED and PRESSED PARTS OF
:; :: EVERY DESCRIPTION. :: @

Actual Z‘Immfnclurers to Trade Only.

i We regret we capnot supply small lots to amateurs.

CAPSTAN REPETITION WORKS,
PARK RD., HOCKLEY, BIRMINGHAM.

*Phone: 3265 Central, 'Grams: * Firettes,” B'ham.

e

WRWMMN VRIS

@SDLCIAL PURCHASE %

2,000 Pairs Super-Sevsitive High - Resistance
Head-phones, 4,000 Ohms. Brand New.

Delivery from stock. £1 7 6 post free.

OLIVER'S WIRELESSORIES,
196, Wandsworth Bridge Road,
‘Phone : Putney 1257. London, S.W.6.

R o

AMATEURS AND RETAILERS
PARTS SUPPLIED FROM STOCK.
1IST3 FREE. Condenser plates 1/6 doz. pairs ; post 3d.
FRASER, Sentinel Ho., Southampton Row,London.

WRIGHT BROS,, Electrical and Radio Engineers,
38, CROSS STREET, SALE, MANCHESTER.

Aerial Wire, 7/22's, bare copper, per 100 ft., 4/6.

= ’7/223, enamelled, per 100 ft., 5/6

condenser vanes, hard, aluminiuim, accurute,
0z., 10/« BICSS.

v;!'iagle 'comliengsers, ebonite plates and knob,
best tinish. Ivorine scale. 0002, 8/6 each;
0004, 10/6; -0C05, 12/6; 001, 16/6 each.

‘| Panel or Cabinet or separate t) pe, same price.
Complete in mahogany pohs‘hed Cabinet, 0602,
2/6 extra; 0004, 2/9 extra; "00M5, 3/- e\tm.
-001, 3/6 extra. Filament Resistances, panel-
mountlng type, 3/6- e\xchu‘ 3 .—“ oer

tems ke n stock.
List on appllcatl;;ADz M Ve P!

“A” MODEL DOUBLE RECEIVERS

4,000 ohms, 29/6, Post Free.
The headphones are considered by experts to be the
most sensitive on the market. Beautifully made, light
and comfortable. Limited stock only. A Bargain.
Money gladly returned if not satisfied.
NICHOLAS DALE ELECTRIC SUPPLIES,
12, St. Ann’s Road, London, S.W. 18.
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RADIOTORTAL

All Editorial Communicatioﬁs tc; be
WIRELESS, The Fleetway House,

addressed The Editor, POPULAR
Farringdon Street, London, E.CA4.

The article on the British Broadcasting Co. which
is published in this issue of POPULAR WIRELESS
is from a correspondent who is very much au fait
with the broadcasting plans, My readers will
naturally appreciate the fact that it is not desirable
to publish the author’s name, but what he writes is
probably the most accurate account of the broad-
castxtng companies’ plans that has yet appeared in
prin

Amateurs have had so many disappointments with
regard to broadcasting that I determined to secure
some really reliable information, and I think my
correspondent is to be relied on in that respect.

With the approach of the winter months amateurs
are paying more and more attention to their sets,
September is really the month for a wireless ** spring
clean,” especially with regard to the aerial. .

And with a definite assurance of a broadcasting
service, this winter should prove an interesting one
for all wireless enthusiasts.

THE EDITOR.

Owing to the. enormous number of queries
received daily from readers of POPULAR
WIRELESS, "'l have decided to reply individu-
atty by post. A weekly selection of questions
will, howover, be printed on this page, together
with the answers, for the benefit of readers of
POPULAR WIRELESS in general. Ques-
tions shoutld be clearly and explicitly written,
and should be numbered and written om one
side of the.paper onty.

All questions to be addressed to : POPULAR
WIRELESS, Queries Dept., Room 131,-The
El%etway Housge, Farringdon Street, London,

.C.4.

Readers are requested to send necessary
postage for reply.

0. B. (Tooting).—In the circuit illustrated,
how can there be an *“earth” if there is a
variable. condenser in series in the primary
cireuit ?

If the aerial and earth are regarded as a large con-
denser as deseribed re(ent!y in an 'n'tlcle eutitled ‘““An

Important Condenser,” the word ‘‘ series *’ becomes
self explamt/ory In any case. it is obvious that the

GLASGOW WIRELESS
SUPPLY CENTRE;

All Materials and Accessories for Amateurs. Panels

Engraved. Write for Price List enclosing stamps.

W. and J. JAMIESON, Ltd., 68, Shamrock St., West.

| SEND FOR OUR SPECIAL TRADE TERMS [

FOR
MAHOGANY BOXES FOR ALL
PURPOSES.
EBONITE UNIT PANELS,
PLATES, &c.
COIL HOLDERS, CONDENSERS, &c

ASTON & MANDER (1917, Ltd.. London, N.W.10.

== =3)

DAVIS & TIMMINS,

LTD,, {
34a, York Road, King's Cross, N.1.

SCREWS AND
TERMINALS

FOR

"WIRELESS SETS
“Write for Ilustrated Lists.

& ==

‘slitte’ and oné€ terminal.

in the primary circuit, and one
tcrminal goes directly to earth.

Why does a frame aerial require no earth ?
The cireuit is completed from the aerial terminal

“through the turns to the earth-terminal.

When using a reaction coil in conjunection
with a fixed coupled inductance, should this
reactance slide inside the secondary coil ?

The better plan is to place a small fixed coil in
scries with the secondary and couple that loosely
with the reaction coil.

% ® *

‘“MeTEOR ” (Barnsley) asks for the best
method of arranging basket coils for use with a
valve set.

Wind six coils of 64 turns of 26 S.W.G. with
21-in. hole. -These should be mounted in line on a
stand separating them % in. The first coil, which
should be movable, can act as a reactance. while the
remaining five are connected in series, each being taken
to a tuning switch sp that any number can he brought
into the circuit. A variable condenser of "00045 mfd.
capacity should be placed across for tuning purposes,
The wave-length range wilt be from 300-4,500 metres,

*® S =

G. F. H. (Croydon).—Can you tell me how

to make a potentiometer ?

Wind a fcrmer 4 in. by { in. with 36 * Eurela ” or
german silver resistance wire, That will take about
20 vds. A slide should be fixed on the same principle
as that of a single slide inductance coil. Both ends
of the winding should go to terminals. The battery is
connected across the winding by means of the twa
terminals, the external connections being from the
Retween this latter and the
varying position of the slide exists a directlvy varying
potential drop.

“ INTERESTED 1IN WIRE ” (Malvern Link). —
Is there any secret way of transmitting direc-
tive telephony ?

At present no, but experimenters are working hard
to discover a method to do this. Some success has
been achieved in directive transmission, and we do not
doubt that eventually some scheme that will nacessi-
tuto the co-operation of some arrangement between
a certain transmitting station and a certain recciving
station will be evolved that will render it impossible
for any other station to overhear the conversation.

A. C. (N. 8).—Can good results be obtained
with a crystal set in the way of concerts and

~ other telephony ?

Yes: very clear and undistorted telephony can be

- received on a crystal set within a limited mnge, using

a good outdoor aerial.

Is there any means of amplifying to extend
the range of a crystal set ?

The only satisfactory method is to employ valves.

Would there be any difficulty in the obtain-
ing of a licence for a 5-valve set ?

Providing that no reaction coil or conneetions for
such are ineluded therc will be no difficulty.
*® #® *

F. B. (Clapton) submits a small sample of
a heavy gauge bare copper wire and asks if
it is suitable for the aerial.

Quite snitable.

% * -

R. D. B. (Binley).—I am situated twenty
miles from Birmingham. Should I be ablo
to hear telephony om a crystel set from that
town ? b

With a good outdoor acrial ard careful tuning and
adjnstments, yes.

Arc basket or honeycomb coils suitable for
a crystal set ?

The single layer cylindrical inductance coil is to be
preferred.

Is a_battery required for a zincite copper
pyrites detector ?

No.

Is the enclosed diagram correct, and would
it be suitable for the reception of telephony ?

Place the condenser across the coil and the crystal
in series with the 'phones. Cut out the potentiometer
and battery. -003 mfd. is too great a capacity for
the variable condenser if you desire to cut down to the
lower wave-lengths. ‘0005 mifd. would be wmore
suitable. The circuit will then be quitc 0.K. for the
reception of telephony within a limited range of
h\enty miles or m

* *

A. T (Wmsford) —Will a pair of ’phones
with a total resistance of 4,000 ohms be suit-
able for any crystal or valve receiving set with-
out a transformer ?

Yes.

& * %*

“ HisTORICAL ” (Bradford).—When did wire-
less first feature in an “S O §” call ?

In 1899, when the steamship R. F. Matthews ran
into the lfast Goodwin lightship during a dense fog.
A wireless message brought lifeboats from the shore

Does “S 0S8 mean Save Our Souls ?

No. This distress call was initiated by the Berna
Wireless Conference held in 1908, and was adopted
simply on account of its unmistakable character and
ease of trunsmission. . N

““SPaRkS ” (Plymouth).—Would an aerial
30 ft. high and 35 ft. long be all right for
receiving messages on a crystal detector ?

Make it a two-wire aerial, and it wil be quite effi-
cient for the purpose.

Can insulated wire be used for the earth
lead ?

Certainly. As a precaution, more especially when

uslng valve sets, it is very advisable that all wiring
and leads should be insulated.

(Continued on page 299.)
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Established 1900.

WE TEACH
- BY POST.

ADVICE FREE
Most moderate 1
; charges—payable '
onthl

LEARN A TRADE

Can I help you? OR PROFESSION

I WILL GIVE YOU £50

it I fail vo produce over 7,000 testimonlals
from others I have helped
TO A SUCCESSFUL CAREER.
Yours to success, .

ARE YOU QUALIFIED o
FOR THE JOB YOU SEEK !

Write for one of our FREE BOOKLETS on WIRELESS TELEGRAPHY,

or on any of the following subjects—
Mathematics
Matriculation
Metallurgy
Mining
Mine Surveying
Motor Engineering
Naval Architeoture
Pattern Making
Salesmansbip
Sanitation
Shipbuilding
Structural Engi
Surveyimng and Levelling
Internal Comb Engines Telegraphy and Telephony
Marine Engineering Spegial Course for Apprentices
What proof do yvou carry? Your word to an employer is not proof that
ou nrepemnlenc. but a College Qualifying Diploma or Certificate, ' signed
y the Professional Staff, i3 a proof of efficiency, and a valuable asset in
seeking a Yemunerative position,
We specialise in all exams, connegted with Wireless and other
technionl subjeots. If you are preparing” for any eixam. ask our advice.
All particulars FREE OF CHARGE. Parents should meek our advice for
their sonsa. you are interested in Wireless; or amny of the subjects

above, write, :
subject, and

we
FREE BOOKLET.
etate your ege.

Building Comnstruction
Clerk of Works' Dutles
Aviation

Boiler nnilneerlng
Boiler Making
Chemistry

Civil Engineering
Concrete and Steel

Architectural Drawing }

Draughtsmanship
Electricity
Englineering
Foundry Work

COURSES SPECIALLY
COMBINED TO MEET
ALL REQUIREMENTS.
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BUILD YOUR OWN CONDENSERS

NOTE

REDUCED PRICES

SETS OF PARTS.

3 Price as-
| a.gcelfrl)(:) e‘f%r sembled | Complete

Approx. Panel Mount-| for Panel |in Polished

Capacity | No. of ing, ‘Add 1/- Mounting, | Mahogany

Jn MHcro- | Plates cagch size for- Add 6d. if{ Cpbinet
farads. H required for| ready for

| €Cabinet Cabinet e
| Mounting. | younting,

—_— et Bl S
‘0015 85 24/- 27/- 35/=
*001 57 18/- 21- | 2906
00075 43 14/- 17/- 22/8
<0005 | 29 11/~ 136 | 18/8

- -0003 19 9/~ 11;6 14/6
<0002 13 7/- { 9/- 14/-
*000L 7 6/- 8- | 12/8
-00005 | 3 —_ 4/6 9/6

Priecs are for parts with Ivorine 8e¢ale and Pointer.
Bevelled Dial, 3/8 extra.
Hlustration shows for Panel Mounting

THIS WEEK’S SPECIAL OFFER (:25EERL,

FRENCH HEAD-PHONES, 4,0000hms .. 35/=

VISIT OUR STAND, No. 16, ALL-BRITISH WIRFLESS EXHIBITION,
HORTICULTURAL HALL, SEPTEMBER 30th TO OCTOBER 7th.

CRYSTAL DETECTOR

(as illustrated). Ready for use with crystal,
Price 4/6
SEND FOR ILLUSTRATED CATALOGUE
(P/W) with list of stations. Crammed full ¢f
the latest and best.

DON'T FORGET THE
NEW ADDRESS :—
Featherstone House,
64, High Holborn,
London, W.C.1,

Still at 17, Frome Rd.,
Wood Green.

THE CONDENSER KING

HEAD SETS.

4,000 Ohm, best value in London 0q = . 6o oo P
Complete set of parts for -0005 variable condenser, unasscmbled, easy to
assembie N b X od by o .. s e 89
Aerial wire, 100 ft. lengths, No. 7,22 stranded, 4/3 ; No. 18 copper - 29
Crystal detector mounted on Ebonite base .. e o - .. 33
Valve holders, Ebonite, best finish . - = 5 o = 1/6
Carriage paid on all orders of £1 or over.

The above are an example of ail our prices ; send for gur price list of compicte sets

and -spare parts, post free. j
. All the above articles in stock. Trade supplied.
Bring your troubles to us. Advice given to those in difficultics by our technlcal
adviser, who hias had several years’actual practical experience.

THE HOLBORN RADIO CO.,,
8, High Holborn, London, W.C.1. (5 4d°0r frqm Grev's)
'PHONE : CHANCERY 7278.

sTOoP!!

READ THIS, )T WILL SAVE YOU MONEY., EVERYTHING FOR
“WIRELESS.” INSTRUVMENTS, PARTS, AND MATERIALS.

OUR SPECIALITY—One-Valve Note Magnifier ... ... .. .. .. w0 s e cee oo
ONE-VALVE PANEL (a beautifui little instrument) ... .. £L
TWO-VALVE H.F. Amplifiers (Transformergextra) .. .. .. ... .. ... ..
TWO-VALVE H.F. and l-valve L.F. Ampllfier (transformers extra) .. ..
BOMETHING NEVW, COLOURED H.F. TR ANSFORMERS. 4
Interchangeable type to fit standard valve holders. These Transformers are supplied in
varjous colours, to quickiy distinguish tho different. wave-lengths, Supplied either
wound or unwound. Unwound but compleie with split pins, 3/6 to 5/-,
Wouud, 4/6 to 13/6.

EBONITE PANELS OF BEST QUALITY, 12X 10X} w. v cn 3ii cio woe ot oo - 86
Other sizes, 5/6 per Ib,

VALVE LEGS, with two nuts and washer, set of four, 9d,; TERMINALS, with two
nuts, 3&.; SPLIT VALVE PINS, 2d. cach, set of four, 7d.; COXTACT, WITH NUT
10d. per doz.; FILAMENT RHEOSTATS, wound oun_erinoid former, 5:6 each; IN.
STRUMENT CASES, made from well-scasoned mahogany, and polished, 11 x 9 x 3 in.
deep, 9/6 each; Ditto,” for one valve, B/- each; Ebonite Knobs, with screw cast in
for filaments, 64.; Ebonite Dials, including engraving, 2/6.

1LOUD SPEAKERS. ' THE MAGNAPHONE ” with improved curved tone arm,
Latest pattern e i dep e eme e te ane e ee aee e eig sepwne e oe 22 1158,

CONDENSER for -0001 Panel Mounting, with Ivorine Scale wer e .o e €dch 108,

Carriage paid on orders of thrvee pounds upwards. Please include postages when
ordering. Money refunded if not satisfled. 15 Years’ Experience.

THE BROADCAST WIRELESS INSTRUMENT CO,,
143, WARBRECK RCAD, BLACKPQOL, N,

WIRELESS ENTHUSIASTS.,
ABSOLUTELY COMPLETE

rorR £3 -10 - 0 casn

OR £1-0-0 DOWN AND S/- WEEKLY FOR 12 WEEKS

OUR BEAUTIFUL CRYSTAL SET No. 1, WITH 4.000 OHMS HEAD-
PHONES, LEADING-IN TUBE, AERIAL WIRE, AND SIX INSULA-
TORS. TESTED AND GUARANTEED FOR CLEARLY RECEIVING

T};E COIL 13 \VO;JND ON BEST * ISOLO " UNSHRINKABLE TUBE
12°% 4%, GIVING A GOOD PICKING-UP RANGE AND MOUNTED
ON POLISHED BASE, WITH CONDENSER, ETC.

BOOQK OF INSTRUCTIONS WITH EACH SET.

Cheques, P.0. or }.0. must be crossed SEND YOUR ORDER
NATIONAL BANK, Ltd., King’s Cross Branch. TO-DAY WITHQUT DELAY
H. A. WHITE & SON, 229, Pentonville Road,

London, N. 1. ’*Phone: Central 3045.
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OWING TO THE SUCCESS OF OUR CAMPAIGN

WE HAVE DECIDED TO CONTINUE THIS
OFFER FOR A FURTHER WEEK

THIS OFFER WILL BE WITHDRAWN ON SEPT. i6th,

HENRY J. BREWSTER & Co. (Manufacturers of “ Aerowave” Specialities) have decided

to extend their offer as part of their Advertising Campaign, knowing that satisfied customers

are the best possible recommendation.

FOR THIS WEEK ONLY

we will accept

HALF THE USUAL PRIGES

SINGLE VALVE

“RELIANCE " No.1SET
( £12 12s. 0d. less 50 per cent.)
SPECIFICATION.

1 Polished Qak Cabinet ]

1 8in. x 6in. Ebonite Panel with all

terminals

1 Filament Resistanee

1 Mullard “ Ora " Valve

1 Vernier Condenser

1 Grid Leak & Condenser

Set of Tuning Coils covering
broadcasting wave -lenglhs

ohms)
1 H.T. Battery (30 vts.)
1 Accumulator (4 vts.)
Complete Acrial Equipment. Full In-
structions and Blue Print.

Price This Week -~ £6 6s. 0d.

Set High Resistance Headphones (4000

TWO0 VALVE

“RELIANCE "No.2 SET
( £15 15s. 0d. less 50 per cent.)
SPECIFICATION

1 Polished Mahogany Cabinet

1 10in. x 8in. Ebouite Panel with all
terminals

1 Separate Filament Rheostat

2 Mullard * Ora " Valves

H.F. Transformer Socket

Grid Leak & Condenser ,

Set of Tuning Coils covering hroad-
casting wave - lengths

Set Headphones (H.R. 4000 ohms)

Fixed Condenser

1 Accumulator (4 vts.)

H.T. Battery (30 vts)

1 Variable Condenser

Complete Aerial Equipment: TFull In-

structions and Blue Print,

Price This Week - £7 17s. 8d.

THREE VALVE
“RELIANCE” SUPER SET
( £30 Os. 0d. less 50 per cent).

SPECIFICATION.

Heavy Polished Mahogany Cabinet
Sloping I'ront

Ebonite Panel 14in. x 12in.

3 Separate Filament Rheostats

3 Mullard ““ Ora ”’ Valves

Grid Leak & Condenser

Vernier Condenser

*Phone Condenser

Complete Set of Tuning Coils for broad-
casting wave lenglhs

Accumulator (4 vts. G0 amps.)

H.T. Battery (60 vts.)

1 L.F. Transformer

1 Plug-in Transformer

Set H.R. Headphones (4000 ohms)

Complete Aerial Equipment. Full In-

etructions and Diagrams.

Price This Week - £15 0s. 0d,

NETT CASH WITH ORDER

——

CARRIAGE PAID

—_—

DELIVERY IN ROTATION.

IF YOU ARE NOT COMPLETELY SATISFIED WITH YOUR PURCHASE AND RETURN THE APPARATUS TO
US UNDAMAGED WITHIN SEVEN DAYS FROM RECEIPT, WE WILL REFUND YOUR MONEY IN FULL,

NOTICE vo wve TRADE

E cannot allow the usual Trade
w discount off these prices. It
must be understood that we

are selllng at these prices as an

advertisement. We shalil be pleased
to give guotations to Traders who

NOTE

Only one of any of these Sets can
be supplied to each customer at

the reduced prices.

FILL IN & POST ORDER FORM

crossed and made payable to: '

o Rl T e  sicls o minosso

© To HENRY J. BREWSTER & Co. '

: _ Plense forward, carriage paid, one
: RELIANCE SET No. ... ... for:

i Money Order
: which I enclose Cheque :
H o MO . on_condition that :
. if T-am not satisfied my money will :
: be returned in full, :

value

wish to take advantage of this NOW fName .......................................... H
advertisement by stocking ! : :
Address ... o ;
“RELIANCE?”
r L2tters containing cash should be registired, = [
Radio Apparatus Cheques and Money Orders must be : Date

7 WRITE CLEARLY won

HENRY J. BREWSTER & CO.

Telephone:
CITY 768

MAKERS OF “AEROWAVE" SPECIALITIES

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

Telegrams:
“AEROWAVA'
"PHONE LONDON.

: 11Queen Victgria St., London, 7.C.4. ©
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RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued from page 296.)

“ Higaronsion " (Felixstowe).—Could &
battery of small accumulators be used for the
bigh tension of a valve receiving set ?

Yes, but both the initial cost and cost of upkeep
would be greater than that of the dry batteries re-
tailed in 15-volt units for that purpose.

"What would be the high tension voltage re-
quired for an amateur valve-transmitting set ?
Could batteries be used ?

If equipped with a suitable valve 200 or so volts
supplied by dry batteries will suffice for a short range

-of transmission. To obtain greatest efficiency in radi-
ation 700 or so volts would be required,

* * * )

“ AMaTeur ”  (Newcastle-on-Tyne).—As T
live within & mile of the centre of the above
town, would it be worth while to purchase a

valve set to receive from the proposed broad-
casting station ?

Not if you do not intend to use a loud speaker.

THE OMNIPHONE

SUPER-EFFICIENT
CRYSTAL RECEIVER.

Pricc £4:10:0 COMPLETE.

(See last issue.) With terminals for the
addition of valve amplifier. Wave-length
range 300-300 metres. Fully guaranteed.
Call for demonstration, or write for full

particulars.

ALL WIRELESS ACCESSORIES.
LIST FREE.

We underiake the Installation,

Alteration and Repair of Apparatus,

THE OMNIPHONE WIRELESS CO.,
24, WARWICK STREET,
REGENT ST.. LONDON, W.1.

20 yards from Regent Street, between
Robinson & Cleaver’s and Maison Lewis,

‘Phone : Regent 3335.

WIRELESS WORTH WHILE.

When K.BE.W,S, Apparatus iz used. High Class
Instruments ad Reasonable Prices. .

Single-Valve Receiving Station :—Detector Unit,
Tuner Unit, Condenser TUnit, 50v. H. Battery
(Siecmens), 4v. 40a. Accumulator, 4,000-ohm ’Phones,
Aerial Wire, Insulators, Lead-in Tube; Earthing Switch,
£10 10s., ready for signals,

Crystal Receiver, 200—2,500 Metres, Range 200 miles
Telegraphy, 25 miles TFelephony Concerts, £2 5s.
Complete with 'Phones, Aerial Wire and Insulators,
£4 5s, "Phoncs! ‘Phones! ’Phones! 4,000 ohms double
headgear, =« A ies, Cheapest and Beat; List,
Stamp for details, Unit System.—XK,EB, Wireless Ser-
vice, 10, Glenview Rd., Lewisham, S.E.13.

“Curious ” (Highgate).—If one is within
a very short distance of a transmitting station,
can a loud speaker be used m conjunction with
a crystal receiver ?
. No. To obtain good results with a loud speaker,
signals must be very strong. In the case of a erystal

detector it is necessary to tune down very strong
signals, otherwise_the sensitive adjustment will be

destroyed, therefore sufficient signal strength cannot .

be maintained on a crystal detector set to operate
a loud speaker with any success.

Why cannot crystals be added to act as

‘amplifiers to a crystal set by means of applying

a local current ?

. For several reasons, not the least being that given
in answer to your I‘.r% question,

* * *

* LirtLE WinLie ” (Liverpool).—How many
tinfoil plates 31 in. by 4% in., separated by
glass 1-16th in. thick, would I need for a fixed
condenser of ‘01 mfd. ?

30 on each terminal,

How many tinfoil plates 1in. by 2 in., separ-
ated by waxed paper, would I need for a 01
mfd. fixed condenser ?

26 on each terminal.

How many moving and fixed vanes 2} in.
and 3} in. diameter, respectively, separated
from each other by } in., must 1 have for a
variable condenser of 0005 mfd. ?

13 fixed and 13 moving, if the fixed vanes are
separated from the moving vanes by % in. That
seems rather a large distance, and it may be assumed
that it is meant that like vanes are separated that
distance, making it & in. less the thickness of the
metal. In this case some 7 fixed and 6 moving will
be required.

What is the wave-length of a set using a
coil 5 in. diameter, wound for 11} inches with
22 BW.G. ?

250—2,400 metres approx.

* * ®

T. E. B. (Southsea) asks for information in
respect of 21 coastal stations.

All these stations with but one or two exceptions
were detailed in a list that appecared in No. 6 of
POPULAR WIRELESS, which may still be obtained
upon application to the Back Number Dept., 7 and 9,
Pilgrim Street, Ludgate Hill, London, E.C.4.

* * A

“ Wave-Lewetn ” (Bta.dford).—.()f what
value is the self-capacity of an inductance
coil ?

That varies considerably from the few centimetres
of the single layer of ordinary dimensions to some
‘001 mid. or more for the larger multi-layer coils.

Could it be introduced into the formula
A\ = 1885 LC in order to give the natural fre-
quency of a coil ?

The self-capacity of a coil cannot be calenlated with
any great degree of accuracy, and therefore the
results obtained would not be satisfactory.

(Continued on next page.)
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WE SUPPLY EVERYTHING =

FOR

WIRELESS

FRCM STOCH
SEND FOR OUR LISTS AND

SAVE MONEY

TV

PORCELAIN INSULATORS, Recl Type each 4d
. " Shell 1'ype e 1/6 =
SPREADERS, 6 ft. x I in. diameter, best quality =
ash = . “ = each 3/6 =
100 ft. 7/32 ENAMELLED AERIAL WIRE =
50 ft. 10 . BRACING WIRE 18- =
4 WIRE STRAINERS; 1 Doz. FERRULES
CONDENSBERS, "00005 Vernier ., o each 5/-
. *0002 Variable ., o » 10%6
8

= ¥ 0005, - s
= PANEL OASES, polished mahogany, 7} in. x 54 in,
x T .- . . .. .

PANEE.( (z:AiSES' polished mahogany, 63 in.x 5§ in.
n, - . . . .
SPRUCE AERTAL MASTS, 10 ft., fitted with
Aluminium pulley ", 5 .. 14/-
EBONITE PANELS cut to your requirements while you
TRADE SUPPLIED.

wait.
= S.ALTON, Ltd.
= 165, Hish Road, Kilburn, N.W.6 =
- 'PHONE : HAMPSTEAD 5018 =
S T T T T T T T T

F. W. ILE'S WIRELESS SUPPLY.
Aerial Insulators, Porcelain (special), each £0 0
Aerjal pulleys, ex-Govt., almminium, each., 0
Aerial Wire, 7/22 copper, per 100ft. .. ., 0 &
1 in. Slider Rods, 13 ins, long, bored, each 0 0
Lacquered crystal detectors on ebonite bases 0 5
Murdock double head sets (2,000 ohm total) 1 10
Ebonite knobs, knurled and polished, each 0 0
Mullard Ora valves, Hinited number onl’y. each 0 15

U orders sent by return on receipl of cash.
BOSCOMBE, EAST BOURNEMOUTH.

—3

Three points we always watch

SPEED
QUALITY
PRICE

Send two stamps to-day for our lists
and test our service for yourself.

ELECTRICAL SUPPLY STORES,

5, Albert Terrace, King Cross,
HALIFAX.

45 f 9s. 6d. 29 1t., 29s. €d.
Complete with necessary Iron Fittings, Sta.
Lugs, etc., for IMMEDIATE ERECTION.
Will save you endless trouble. Don’t buy-odd,
unfinished or inferior thin steel poles,
Bamboo Spreaders. Galvanized Guy Wires,
Actual) List, particulars, post free 3d,
Manufacturers: [Trade Enquiries Invited.
THE AMATEUR WIRELESS SERVICE, A
Dept. 1 P.W., 33, Elms Road, Aldershot. o

(=1 1-Z-XNE-J--TX)

The Zaaliniar'k of
Quthoritatibe

d@iveless Literature

ALL our books are sold on the
understanding that, should the
purchaser think that the merit of the
book does not more than justify the
expenditure, the purchase price will be refunded.

The great success of our books is evidenced
by the recent sale of nearly 100,000 copies.

ELF CONTAINED OR UNIT SYSTEMS
Marconiphones,

‘Marconi Scientific Units,

- Waveora Units, Etc.

We give demonsirations to purchasers al our showrooms.
Tuners, Coils, Rectifiers, Amplifiers, Valves, Magnavox &
Brown Loud Speakers, Microphone Amplifiers, H,T. &

L,T. Batteries, and all Wireless Accessories.
Special quotations for Technical Colleges,
Schools” and Educational Institutions..

The Radio Waveora Co. (Dept. P),
168, Regent Street, London, W.1,

Telephones : Gerrard 3039 ; Western 847,
Telegraams: Wychwood, *Phone, London,
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RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued from previous page .)

A. H. G. (Dublin).—Would it be possible to
hear the Hague and Paris concerts on one
wave with an zerial 30 ft. high at one end and
55 ft. at the lead-in end ? '

No. You would hear the earrier wave most probably,
hut you would require three valves to hear the tele-
phony. P .

#* * *

R. A. H. (West Barnes).—I propose erecting
an aerial in our garden within about 9 ft. of
some telegraph-wires.  Will this be suc-
cessful ?

Using a ecrystal set, there would be little or no in-
terference, but with valves it is probable stight in-
terruptions would be noticed. Xeep' the aerial as
far from the parallel to these wires as possible, and,
if employing valves, avoid the introduction of more
than one stage of low-frequency amplification. =

* ® *

L. W. I. (London).—What is the wave-
length of an inductance coil 6 in. in diameter
wound with 140 turns of 20 8. W.G. on an 80-ft.
acrial ?

1,100 metres.

* *# %

“ BEGINNER ”’ | (Barnsley) complains that
he cannot obtain results upon his crystal set,
and asks whether the diegram that he submits
is correct. _

The diagram is incorrect. The correct connections
are as follows: Aerial to the slide of the inductance,
the end of which should go to earth. 'The stide of the
inductance to the erystal, crystal to ’phones, *phones
to earth.

* * *

“ AMaTrUR” (Birmingham).—What is the
average Morse speed that -the larger C.W.
stations transmit ? i

By hand, about 22 words a minute.

e * *

.« T theught that I had a fair speed, having
heen an army telegraphist, but the other night
I heard a station-working; and I commenced
to read the Morse :signals. But all I: could
read was “N W,” and he wa3 away like a fire-
cngine, the dots and dashes sounding like one
continual stream. Is it ‘possible that it "was
automatically transmitting ¥

Yes, undoubtedly that was the case. “N W* is
a warning to the receiving station that it is intended
fo transmit by -means of Wheatstone teans-
mitter. The letters are an abbreviation of “ Now
Wheatstone.”

- wery- noticeable when

e
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D. E. L. (Forest Gate).—I have a five-valve
set (diagram enclosed) with which I am e¢x-
periencing considerable ‘trouble owing to un-
stability. For instance, I- may adjust to a
certain station, but the. moment I move my
hands away from the set, or'even my head,
the whole adjustment seems to, be thrown out,
of balance, and I lose the station. Can you
put me right ?

With a resistance-coupled multi-valve set, such as
the one you - possess, there is a liability of *trouble
ocecurring through “stray capacity effects. This is
high-resistance * telephone
receivers are used, and for that reason-it isadvisable
to employ low:resistance ‘phones with a transformer.
Long ebonite handles should be affixed to the various
points of adjustment.- When ajusting allow slightly
more capaeity than is required, as this will be dropped
when removing the hands from the proximity of
the instruments.

* * #*

A. L. M. (New Barnet).—What wave-length
would T have with a former 11 by 6 in., wound
with No. 22 8. W.G., with an aerial 60 ft. long
and 25 ft: high ?

300—2,800 metres.

What quantity of that wire will be required ?

1 1b.

* * #*

J. B. F. (Burcote).—Should I be able to hear

the Marconi House concerts from judt outside

Abingdon with two valves ?
You should lm\*’e no diﬂlculty in going 50,

J. C. (Darlington).—Is the enclosed diagram
of a single-valve set correct, and -what is its
radius ?

The fixed condenser should be placed across the
primary of the telephone transformer, and the H.T.
range for reception of telephony will be about 50 miles.

Does the P.M.G. prohibit the erection of an
acrial across a back street when full permission
has been received from owners of houses ?

Yes, and so do the local authorities.

Is there a limit of wave-length for amateur
reception ?

No.

* * *

“Spup ", (Blackburn).—Is it possible to
heat Manchester telephony with a crystal set
whjch has a 45-ft. twin aerial 30 ft. high,
down lead 15 ft., carth lead 1 ft., and an in-
ductance 11 by 41 in. wound with 22 8. W.G. ?

The distance is about 20 miles, so that there is no
réason why you should not do so with™very careful
adjustments and tuning.

Could T hear the Paris time signals ?°

« No, beeause you will be unable to get above some
1,700 metres, whercas F L transmits the timne signals
on a 2,600-metre wave.

“ BEGINNER” (Wembley) complains that
he can obtain no results with a crystal set, a
diagram of which he submits.

The connections of the set are guite correct, and
from the meagre details submitted we can see no
reason for the failure. A great deal depends upon the
adjustment of the cryatal. * (Ralena, the crystal that
you are using, requires particularly careful handling.

#* * *

“ CrARLIE ” (Leyton).—Why is it that [
can-get Marconi House and amateur telephony
better with- my earth eut out ? '
*"Most probably because you could not otherwise
cut down to their rather low wave-lengths. The "001
mid. variable condenser, Instead of being across the
reactance, night more usefully be placed in series
with the -earth. lead to bring down the wave-length
range of the set. The value of a variable condenser
across the reaction coil should not exceed "0003 mfd.

* £ #*

“X. ¥.” (London).—If a néar-by amateur
possessing a transmitting set received &
¥ Daily Mail ” Hague concert, would it be
possible for him to retransmit same so that T
might receive it on a crystal'set ?

No, for the simple reason that he would be unable

to _rolceivc and transmit simultaneously on the one
agriag,
"T. W. (Darlington).—What is the greatest
number of valves that have successfully been
employed ?

As many as 19 in caseade, giving a magnification of
a willion times, were used by the Navy in detceting
buzzer signal?t}mt passed between enemy ships.

£ * £

K. E. B. (Bournemouth).-—Will 28 enamelled

wire be suitable for winding honeycomb coils *
" No, beeause the enantel will most probably crack

at each turn. Use 26 silk oi cotton covered.

What will be the capacity of a variable con-
denser with 7 fixed and 7 moving vanes, the
fixed being % in. apart ? :

Assuming the diameter of the moving vanes to ke

3 in,, and the thickness of the vanes 1-16th in.,
‘0015 mid.

* * #

“ ConDENSER " (Llanelly).—What will be
the, most useful on ‘my erystal set, a fixed or
moving condenser ?

The variahle condenser across the coil to sharpen
the tuning and increase the wave-length range.

What is the wave-length range of a coil 9}
by 5 in. wound with 300 turns of 28 ? !

2,000 metres.

Will a twin 45-ft. aerial 30 ft. high give good
results ?

* Yes, quite.

WE PUBLISH PRIZE WINNERS, Issue 12th August, 1922.

Question: Why did the Grid Leak ?
A Parcel of Goods has been sent to:

Mr. W. Griffin, 17, Melvin Road, Anerley, S.E.zo.,
for the following;

* Because Fila. ment 2 MT it but forgot. (Mr. D.
Shart—D. Good, but too D. Short, as you were
ohmless, DBesides, Mother would be vexed)."”

Aerial Wire, 7/22's Enamelled Hard Drawn Copper,
G/- per 100 ft.

MAenal Pulleys, 237, 1/-;
bickct, 2/6. .

Acrial Insulators, Shell type, 21" x 2}", 1/6 cach.

Aerial Insulators, Reel type, 2” diam., white, 4d. each.

Patteries. For H.T. Make your own. Flash Lamp
Batteriss, 5/- doz. .

Buzzers for Morse practice, new improved line, best
auality, 4/8.

Condenser Discs, Eboniie, 31” diam. 1/- each.” [each,

\ 01denser.Lia's, engraved, fine finish, 21* diam.,, 1/9

Condensers. Iixed. Lxceptional quaiit\'. Made with
copper foil, From ‘o0oor to "ool, 2/6 each.

Condenser Vanes. Not rubbish. Best strong aluminium
Fixed 3}”, Moving 24”. 1/-doz.

Condenser Spacing Washers. Remember they must
be accurate, Small, 4d. doz. ; Large, 6d. doz.

Condenser Screwed Rod. Brass 12° lengths, 2 B.A,
or 4 B.A., 6d. each, 2 B.A. and 4 B.A. uuts, 74, doz.,
2 B.A. and 4 B.A. washers, 2d. doz.

Contact Studs. Studs, not rubbish, 1/6 doz,

Copper Foil Sheets. 10" x 47, Gd. eacn,

Core Wire, soft'iron, 2/4 per ib.

Ebonite, Best quality, Any size, rod or sheet, 5/- per lb.

Carciage extra.

57 with tackle hook and

'Phone

noe1d, L. CARTWRIGHT & Co.,

Special Terms to the Trade.

[}

Filament Rezistances. For panel mounting with knob
pointer and good contact.” A speciality. 4/-each,

HEAD RECEIVERS. Light, sensitive, ot good design
and superior finish. Tested and guaranteed perfect. |
Complete with cords. 140 ohms 39/-cach, 4,000 chms
32/- cach, 8,000 ohms 23/- each. Postage 9d. each.

Inductance Tubes. 12" long. Specially impregnated.
2} 6d., 3" 7d., 34" 8d., 4% 10d., 4" 1j-, 5° 1/,

Postage 8d. each.

Inductance Slider Rod. 3}” square in 13" lengths,
Not jagged but smooth, 8d. cach.

Insulating Tubing, €d. per yard.

Price Lists 3d. Post Free.

WORKS : BERRY STREET.

Tin Foil. Free from Lead, Sheets, 26" by 13",
44, cach.

Valve Sockets. Writh nut and washer.
set of four, 93. -

Valve Holders.

Finc finish,

Best quality ebonite, with nuts,

1/4 each, o

Wood’s Meta!, 6d. pcr packet.

CRYSTALS. Carborundum, Coppar 8d.
Pyrites, Galena, Dornite, Iron Pyrites, per
Silicon, Manganese packet.

SUPERIOR QUALITY WIRE, British made.

lvg?;ne Scales. o to 150°. ~Engraved (not printed), All wirc wound free. Post cxtra.
cach. . 3 1 | Single | Dble. K
Ivorine Tablets. Strong, Engraved mnot printed. S.W.G. [ s.cC. | DCC Silk Silk Enamelled
Aerial, Earth, Primary, Sccondary, On, Off,. React- | - ] |
ance, Phones, H.T. +, H.T.~ L. T.4+,L.T.— A T.L 12 l 1/10 l 1{11 4f- s/4 1/8 o
2d. cach. 14 1/11 2/- 4f- | s5/4 1/9
Knobs. Ibonite. 1}” diameter. Superior finish. 16 2/- 2{1 4f2 5/6 1/10
Knurled, 7d. each. . 18 2/t - 2f2 44 5/6 /11
LOUD SPEAKERS. LELxceptionally efticient. 70 ohm, 20 2/2 2{3 4/8 6/2 2/6
2,000 ohm, 4,000 ohm, £2 103. cach. 22 ' 2/6 2f11 5/- 6/8 2/8 | &
Mica. Pure Ruby. Pieces, 3° x 3" x ‘002" thick, 24 3/- 3/6 5/6 714 2/8 | =
6d. each. 26 3/7 4/t | 6/8 8/2 32 |8
Paraffin Wax, 1/- per Ib. 28 4y |- 417 7/2 9/- 36 (>
Resistance Wires. ' Elsi” brand, 22's (r ohm per 30 5/- 5/6 8/- 10/- 3/10| <
z'ard), 24’s (1.7 ohms per yard), and 28's enamelled 32 6/- 7(3 9/2 13/- 4/2
4 ohms per yard), 2d. per yard, 34 7/- 8/3 11/6 14/- 4f4
Switch Arms. Exceptionally strong and well made, 36 8/8 10/2 14/- 15/6 4/8
2/6 each. 38 11/3 13/2 16/- 19/- 5(3
Terminals. A very neat wireless terminal, Polished, 40 15/- 18/ 18/6 22/6 6/6
complete with nut and washer, 2/8 doz, 42 17/3 | 21/- 31/6 | 34/- of- J
Ptease remt ample pos;age, l;alnnce returned. Orders over £z carriage paid. Money back if not satisfied.
Tanufacturing Electrica - i * :
Anateanng Blestrica! pept. P, 130-132, London Road, Manchester. [ianiam,
. * © "Manchester."”

T/Y
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There is No Need to Pay More than our Prices for. BROWN or SULLIVAN RADIO HEADPHONES.

We guarantee these 'phones to be in perfectly new condition and as efficient as any ’phone obtainable
irrespective of the price paid. These ‘phones were supplied to His Majesty’s Government and every
instrument has therefore passed the strictest test.

We have received HUNDREDS OF TESTIMONIALS from delighted and satisfied customers, many of

which we have reprinted in our catalogue, and we carnestly commend them to the notice of the

Wireless. Public. These are convincing proofs from those who have actually tested the ’phones, and,

together with our personal guarantee set out below, will, we feel confident, dispel any doubts in the
minds of anyone as to the quality and efficiency of the goods we offer for sale.

BROWN HEADPHONES

(“A” Type. Reed Patiern. Aluminium Diaphragms)

MUCH BELOW MAKER’S PRICES.
IZO Ohms 49'6 (Make(l;’g/-Price)
W | 89000 Ohms 42'6 (Makers’g/-Price)
o oitine & Uemsy Sullivan 8,000 ohms 36/6

IMPORTANT. Our sloc'lf must not be"c(’:nfused )
S With the  reconditioned’ “phories Cords 2/9 extra. Packing and Postage (Registered) 1/- extra.

at present on the market.

that these *phones are in brand new condition and have never been used.

We G uara“tee that they are equal in efficiency to any ’phone on the market at the present time.

that if after these *phones have been thoroughly tried and tested and compared with any other
*phone on the market, you are in the least dissatisfied, return same to us within 7 days and

WE WILL REFUND THE FULL AMOUNT PAID FORTHWITH.

The “PARLIPHONE ”

LO U D SP EA K E R (Prov. Patent No. 21,967)

ECONOMICAL NO METAL USED IN 1TS CONSTRUCTION.
EQUAL IN EFFICIENCY TO THOSE THREE TIMES THE PRICE.

This Loud Speaker comprises horn and stand moulded in one solid piece of Ebonite.
It contains no receiver, but the interior is screwed and made to receive a Brown’s
Patent Standard Receiver. In this way, by simply unscrewing one ear-piece from
the existing Headphones and inserting it in the ‘‘ Parliphone,” an efficient Loud

-Speaker is obtained at a small cost. The remaining ear-piece can still be utilised
for tuning in the ordinary way.

As no metal is used in its construction, the objectionable metallic *‘ring’” so
common to most Loud Speakers is entirely obviated, the result being a rich, mellow
note without the slightest distortion.

BROWN'S STANDARD PATTERN RECEIVERS, 60 ohms, 15/-; 4,000 ohms, £1.

THE CITY ACCUMULATOR CO.,

'Phone: Avenue 91 (3 lings), 79, Mal‘k Lane, LOI‘ldOn, E.C.B. “TVCHE.I:GI:%"':.MTONDON-"

Agents —
London: 4. W. GAMAGE, L1p., Holborn, E.C. SELFRIDGE & Co., LTb., Oxford Street, W. RICHFORD & Co., 153, Fleet Street, E.C.3
Yorks: BARNSLEY BRITISH CO-OPERATIVE SOCIETY, L1b., Barnsley. E
Gles: BRISTOL WIRELESS Co., 52, Cotham Hill, Bristol.
S. Wates: SOUTH WALES WIRELESS INSTALLATIONS Co., LTp., 18, West Bute Street, Cardiff.
N. Wales, Lancs.,, Ches,, & 1.0.M.: THE *“ ALL BRITISH ” WIRELESS MANUFACTURES C(Co., L1p.,
70, Central Bldgs., 41, N. John Street, Liverpool.

(Packing and Postage
1/3 extra.)
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STERLING |
No.1 CRYSTAL W/T
RECEIVING SET.

Y.
e wo &
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The Sterling No. 1 Crystal Receiver |
has been specially designed for use
in connection with the Wireless Tele- i
phony Broadcasting Scheme, and is
suitable for a range of about 25 miles.
The set comprises :— .
I. TUNER.—This consists of an inductance which \
can be varied by means of tappings taken to stud
switches. Two of these are fitted, one for coarse and
the other for fine adjustment. A separate coil is
provided which can be plugged into a fitting at the
back of the instrument (as illustrated) for reception
of time signals, etc., from Eiffel Tower. f
2. DETECTOR.—This is of the crystal type, requiring
no battery, and is designed to give universal adjust-
ment over all parts of the crystal.
The apparatus is mounted on ebonite panel and fitted
in polished walnut case.
The equipment includes one pair of No. R1258
DOUBLE HEAD TELEPHONES wound to a total
resistance of 2,000 ohms the pair. |

PRICE £7-12-6
IMMEDIATE DELIVERY.

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.

§Visit our Stand, No. 34, All-British Wireless :
: Exhibition, Horticultural Hall, Westminster, :
: S.W.1, September 30th to October Tth. '

|

| C ' |

 single-valve receiver on the market.

REGISTRAED

is all you require for any
given range or degree of
audibility

|,
The 20

Combination,
V.I L.F, has a broadcasting range of
' 50 miles, and a degree of audibility |
' 200/300 per cent. greater than any

Crystophone

Crystophone, Type 20 V.1L.F,
with Condenser, Price £13.

The Crystophone Complete Wire-
less Receivers range from £2/10/0
to 85gns.

REGsY:

COWL INSULATORS

(PROV. PATENT)

/’ Guarantee
¥ 1007

: Efficiency
Y, from any

"'/ Aerial to Receiver

Crystor Aerial Outfits

SINGLE-WIREAERIAL TWO-WIRE AERIAL
Containing 2 Crystor Containing 4 Crystor
Cowl Aerfal TInsu- Cowl Aerial Insu-
lators, 1 Crystor Cowl lators, 1 Grystor Cowl
Lead-In (vertical or Lead-In (vertical or
horizontal), 100 ft. horizontal type),100ft.
BestQuality stranded Best Quality stranded
copper Aerial Wire, copper Aerial Wire,
100 ft. Best Hemp 100 ft. Best Hemp
Rope, and one pulley Rope, and one pulley
block, packed in box. block, packed in box.

Price complete 21/-
Pcstage 1/6 extra.

Pystor

Price complete 25/-
Postage 16 extra.

-8 WIRELESS -— @ -
Horizontal Wall or i SUPPL[ES CO. E Vertical Roof

i Window E‘
{ 164, Morti St., | ]
i LEAD;OI?I | 1_01~415’E)N“,m\5v.1.t LEAD-IN |
i & |l ]
[ 1 H

]
!
. . ! Post l
1 0/6 Free. Phone ’.G{‘vgu“sl:qm 2672. i 1 O/- Free.
o e e o e - - *Adragonax. Wesdo, I.omiou.'!._.___._-_____.___.l

Catalogue on request. i

All Applicanons 1or Adveriisement Space m POPULAR WIRELESS to be made to JOHN H. LILE. Ltd.

10806 Centrat.

Phone:

(Sole Agents), 4, Ludgate Circus, Londom, E.C.4.

Printed and published every Friday by the proprietors, The Amalgamated Press (1922), Ltd., The Fleetwav House, Farringdon Street, London, E.C.4.
Advertisement Offices: Messrs. J. H. Lile, Ltd., 4, Ludgate Circus, London, E.C.4. Registered as a newspaper and for transmission by Canadian Magazine
Post. Subscription rates: Inland and Abroad, 17/4 per annum, 8/8 for six months. Sole agents for South Africa: The Central News Agency, Ltd. Sole agents for
Australia and New Zealand: Messrs. Gordon & Gotch, Ltd.; and for Canada: The Imperial News Co., Ltd. Saturday, September 9, 1922, Y/Y
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No. 16. AN INTERESTING ARTICLE by Sir J KENNETH MACKENZIE. P
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No. 16. Vol. 1.
Sept. 16, 1922.
z =

- -

- I\-ﬂﬁ . -
| Mr.A. W. Lane, of

a

Woolwich, and his g
’ Wireless Receiver. '

FEATURES IN THIS ISSUE:

Condensers in Receiving Sets. | How a Wireless Valve Works.
Hints to Amateurs. Wireless Control.
New Series for Beginners. The Choice of Receiving Sets.

Radio Notes and News. How to make a Short Wave Receiver.
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IN PRICE OF

MITCHELL-PHONES

L4

STANDARD MODEL

/

OLD PRICE. NEW PRICE.

29)\-

Postage 1/- Extra.

Pgstagd1/- Extrs

2

\Q\'! o
4,000 %) Total
Ohms S22 Resistance.

A pair of these famous Telepliones will be forwarded to

Near Sheffield, August, 1922.
Messrs. MITCHELL'S ELECTRICAL & WIRELESS, Limited.
Dear Sirs,—| am in receipt of your Wireless Headphones, with
which 1 am highly satisfied. 1 think they are excellent value for
money.—Yours faithfully, J. W-

Another Presentation Next Week.

FR EE the writer of the following letter, upon his communicating |
®  with us:—

'GREAT REDUCTION  |IMPROVED TYPE

Adjustable Coils and Magnets. Leather-covered Head Band. |

MITCHELL-PHONES

Light and Comfortable to Wear,

2,000
Ohms

Total

Resistance.

=
&= -
Temporary City Showroom: 68, BASINGHALL STREET, LONDON, E.C.2.

BIRMINGHAM; M. LAWRENGCE & €O, 25, Bright Bldgs., 110, John

Bright St.
CARDIFF: R. W. ROBINS & CO., Park Place.

MITCHELL’S ELECTRICAL AND
WIRELESS, Limited, |
Retaiiioran A 188. Rye Lane, London, S.E.15. )

Registered Office :
Wholesale and Export: MCDERMOTT ROAD, PECKHAM, LONDON, S.E.15.

Aerial

NO SOLDERING OF AERIAL REQUIRED.

100 feet 7/22 Stranded Copper Wire.

100 feet 7 Stranded Steel Insulated Cord for guys
and bracing (as phable as string, but of
_enormous strength).

2 Pluton Patent Insulators (no soldering of aerial
joints required).

1 Steel Coil Spring.

1 Mast Pulley.

1 10-inch Ebonite leading-in tube, with brass rod
and terminals.

Plan, with complete instructions for erection of
various types of Aerial. '

TEN SHILLINGS AND SIXPENCE

Carriage Paid.

A Perfect 10} &

Cannot be purchased elsewhere at double the price.
All material guaranteed finest obtainable. .

Econ Manufacturing Company, Ltd.,
6, HOLBORN VIADUCT, LONDON, E.C.1

*Phone : City 4148

e e e Y S t—AG D

e 2 DTN [ B G BN eSS B SR B N N B et E 8

OUR PRICES CANNOT BE BEATEN. 1

» :\CRYSTAL SETS.

E—-.m-.nﬂ.n-ﬂ-.w..’..m

‘asn v £650
DON’T PAY MORE FOR
COllL,
WIR
H%IZ\%SS HOLDER.
’ Wa - - o
PHONES S = - g
4,000 ohms total. Best British Make.
30/~ "o
Postage 1/-
BEST
BRITISH y
MAKE. ..
HONEYCOMB
COILS

FROM 5/6 EACH
According to Wave-Length,

- VARIABLE
INTERVALVE

TRANSI-: CONDENSER

FORMERS Capacity "0005 mfd.

20/~ EACH. PRICE 30/~

SEND FOR LIST (P.W.) TO

BRITISH CENTRAL ELECTRIC Co.,Ltd.,

6 and '8, ROSEBERY AVENUE, LONDON, E.C.1.
Telephone — Holborn 5848.
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| «“ THE FIiRST

ELYECTRICAL

EXHIBITION.”
By

* Sird. Kenneth D,

MacKenzie, Bt.

. An Interesting Articie
| appearing in this issue,

Berlin 'Broadcasting.
CENTRAL wiroless telephone office has
been opened in Berlin in connection
) with the Post Officc Wireless Station
at I\Gnigswnstcrhnusen for an express service
of financial news to subseribers.
* ® *
The Transatlantic Test.

ITH reference to the article on the
Manchester Wircless Society’s new
station which appeaved in the August

12th issuc of Porrrar WirELTss, Mr. W. E. .
Corsham, of 104, Harlesden Gardens, Harles-
den, London, N.W.10, wishes me to point ou}
that he was inadvertently omitted from
the list mentioning the prize-winners in tho
Transatlantic Amateur Tests.

BMr. L. Tyers, 12, Manor Road, Smethwick, Staffs,
k with his set.

Wireless at Sehool.
RADIO set has becn installed at a
Southport elementary school.

A teacher at the sehool, who is keenly
interested in wireless, has heen the means of
having the apparatus instalicd. and it is to be
used for educational purposes for the childron.

“The Editor will be pleased to have particu-
Iats of other schools fitted with wireless.

% #* #*

Wireless Society of London.
HE Wireless Society of London will hold
their first mecting of the session on the
. fourth Wednesday in September, at the
Institute of Electrical Engineers. Full details
of forthcoming lectures will shortly be an-
nounced.
_ The society will also take a prominent part
in organising the social side of the Wircless
Lxhibition to be held at the Horticultural
Hall.

3* *® L3

Wireless in a Train,
OR the first time in this country a wire:
Jess coneert was heard recently in a train.
At the swimming championship sports
at tho lake close to the L.N.W.R. generating

E TOPICAL NEWS

station at Stonebrillge Park, N.W., the rain
necessitated the provision of shelter. Conse-
quently a train was drawn up beside the lake
for use as a grand stand.

In this a wircless set was fixed, and the
** passengers ”’ were able to listen to a wireless
concert.

. % *® L
The Armstrong Cirenit.

EFERENCE has alrcady been made in.
Porvrar WIRELESs and other journals
to the Armstrong Super-Regenerative

Receiver, and it is hoped very shortly to
publigh in this paper the most complete and
authentic account of the receiver yet written
for the British Press.

So far, the reports appearing in this country
have not been complete or explicit, and very
few PBritish amateurs aro fully aw fait with
the system.  Porurar WIRELESS, however,
hopes to supply a full and detailed account
very shortly. '

Ed
G B L’s Record,

TESTS by the Australiai Post Office show
that the wireless Press service which
was opehed Jast March between the Lea-
ficld station, necar Oxford, and Halifax, Nova
Scotiz, can be heard at Melhourne (11,000
miles). Perth, Sydney, and other places. and
that if atmospheric disturbance is not ex-
ccssive official messages sent out by Leafield
staticn can be copied with sufficient reliability
to render them of news value to the Australian
Press. The same applies to South Africa.
The mersages to the Indian Government

* X

station at Karachi have also been encouraging. -

Leafield is not a very powerful station, and
the . proposod new imperial station in this
country is expected to have a radiating
efficiency seven times as great.

£ % *

Broadeasting Music.

N connection with the movement for the
broadeasting. of music and speeches, com-
mendakle enterprise is being displayed by

the firm of Messrs. Ewing and MtIntosh,
pianoforte and music sellers, Glasgow. During
the Housing and Health Exhibition wlich
will he held in the Kelvin Hall, Glasgow, in
Qctober, the firm will give the first practical
demonstration in the city of the value of
broadeasting. fpecial concerts promoted
by the firm will be reproduced by wireless at
Messrs, "Ewing and M¢Intosh’s, and in the
exhibition, by arrangement’ with the Marceni
Company, and cxperta will be preseat to
explain to the public how the broadeasting is
carried out. Loud-spéaking apparatus will be
available in various parts of the hall, which
will enable a large proportion of those present
to hear the programme without the aid of head
telephones. | .
A Local Scheme.
*APTAIN STEVENS, of the Chase Motors,
Ltd., Newcastle, a firm who are at
present manufacturing wireless apparatus,
has heen granted a transmitting licence by the

AND NOTES.

« HOW A WIRE-
LESS VALVE
WORKS”

AND

“ CONDENSERS

IN RECEIVING
SETS.”

Two Useful Articles
for all Readers.

Government, so that local amateurs will not
have to rely solely upon the international radio
stations, but will have concerts provided at
home by Captain Stevens, commencing be-
tween 7 and 8.30 p.m, cach night. The call
letters which will prefix all concerts and
messages sent out by Captain Stevens are
*3 B A and transmissions will take place
on a 440-metre wave-lengsh.

Captain Stevens's station, which is erceted
at the new radio works ‘of the Chase Motor
Company, Sandyford Square, has been con-
structed and designed by them, and, although

“only a few watts of. power have been used
music has been picked up at Stocksfield, Birtley,
South Shiclds, and many other places.

Captain Stevens would like to have reports
from amateurs regarding the strength and
clearness of signals received.

* #* ]

Ocean Wireless.

ANY parts of the American coast are very
treacherous, and, owing to the frequent
changes of the ocean’s bottom, are

badly charted. Hitheito sounding has been
donc with the Kelvin machine, in which the
pressure of water compresses the air in a
sensitised tube and wets it along a graduated
scale. But during the war it was found that
with the hydrophones cmployed to detect
submarine activitics the depth of water could
be judged by the time taken to reccive the
echo of a sound signal. This discovery has
now heen developed into a system which
cnables a depth to- he measured within a few
feet.

Colonel Theodore Rooscvelt, the Assistant
Secretary of the Navy, announces that suceess-
ful tests have been made with a new wircless
sounding device which instantly registers occan
depths by measuring the time which a sound
takes to travel from the ship to the bed of the
ocean and back.

The tests were made during a voyage of the
United States destrover ¢ Stowart” from
Newport News, Virginia, to Gibraltar.

~

A compact One-Valve Receiver.



NEWS AND NOTES:
(Continued.)
- Wireless Music Adviser.
HEAR that the ncw Broadcasting Com-
pany intend to make the most of the
musical side “of the ncw wireless cult,
and have appointed a well-known organist
to be musical adviser to the company.
% * td
“ silly.”
ERE is a strong rumowr—which has
. found its way into the daily Press—
to the effeet that amateurs not holding
cxperimental licences will not be allowed to
make their own apparatus or buy component
parts.
Such a regulation, however, would raise a

storm of protest throughout the country, and

I for one cannot credit the authoritics with
such a silly and narrow-minded idea.

ARIEL,
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The Wireless Station at Peshawar, on the North- Wes

t Frontier.

THE FIRST EXHIBITION.

HE first wireless exhibition ever held in
this country achieved a remarkable
success. From the moment the doors of

the Central Hall opened the building was the -
Mecca of all those who have felt the fascination

_of the new hobby.

All elasses. of people were visitors, and ono
could not help noticing how deeply interested
they were in everything connected with the
exhibition. :

The special lecturers, from the contributing -

staff of PorvrAr WIRELESS, helped in no
small way to make the exhibition the great
success it was.

Major Raymond Phillips and his wireless-
controlled airship never failed te attract a
large crowd, and Mr. George Sutton, Mr. W. S.
Sholl, and Mr. P. J. Risdon gave lectures that
were listened to with an attention that testified
ta the interest and appreciation evinced by
the audience. F

The exhibition was opened by a wireless
speech from Sir William Braricker, and at an
inaugural luncheon held at the Victoria Mansion
Restuarant, he said
know much abont wireless »xcept in so far as it
was associated with air transport, with which
he had heen connected since 1917, )

¥ * %

Wireless was of great assistance to aviation
and enabled a pilot to establish his position
and to get other reliable information when the
weather was too unfavourable for reliable
observation. The course of aeroplanes could
be effectively directed, although the innovation

was only about three months old. It was

improving every day.

Mr. G. H. Roberts, M.P., who declared his
belief that the exhibition would be of the
utmost possible utility, mentioned that the
rising generation was much better up in matters
of wireless than the adults. For example, one
of his juveniles informed him that a wireless
signal from this country to Australia could be
transmiited in one-fifteenth of a second. He
had made investigation and fouud that this
was so. .

Major Raymond Phillips having referred
to the possibilities of wireless control as
applied to various forms of mechanism, the
procecdings concluded with thanks to Sir
William Brancker.

‘The attractions at the exhibition included
practical demonstrations of the utility of

he could not claim to .

wireless communication in connection with
the investigation of ecrime, and in these
demonstrations visitors were permitted to take
part. Among the appliances shown was a
complete wireless set madc hy ‘a lad of fifteen.

Messrs, Fuller—among the many firms
exhibiting—attracted considerable attention
by the display of a very useful type of valve
holder ‘and filament resistance.

Mr. Percival Marshall, the well-known
publisher, did much, together with Mr. Sholl,
to help the wheels of the exhibition run
smoothly. Both these gentlemen devoted

considerable time to the multitude of little

problems that crop up to worry organisers of
exhibitions. .
) *® * *

A super antenna, which makes an out-

side aerial unnecessary, was exhibited by the
Wircless Exploitation Corporation, ~Beck

%ouse, 91, Shaftesbury Avenue, Yondenm,
C.

The L. M. Ericsson Manufacturing Com-
pany, Limited, 60, Lincoln's Inn Fields,
London, W.C. 2, did good business in the
headphone line. :

e * »

Messrs. Autoveyors are to he congratulated
on the many novelties they displayed and on
the excellent telephony they reccived on a
“ Magnavox.”

* * *

The City Accumulator Co.s new Parli-
phone attracted much attention. It is a
new’ form of loud speaker likely to become
popular.

* * £

Space forbids a more detailed account of the
exhibits, but next week further comments
will be made on ‘the apparatus, etc., shown
at the exhibition.

«

heath)

on 360 metres :
5 to 5.30 pm. ;

What you can hear
every evening of the week on your set.
TELEPHONY TRANSMISSIONS.

Station. Call Letters. Wavc-lengt{‘)l. Remarks.
Croydon 55 .. GED ., 900metrcs .., Throughout day to aereplanes.
Marconi House, London 2LO ., 360'metres ., Between5p.m. and7.30p.m.(not
regular).
Writtle, England .. 2MT .. 400 metres ., Tuesdfys, 8 pm. (B.S.T.).. 1
Paris - .. 0o .. FL .. 2,600 metres .. Daily, 5 pm. (B.S.T.) d
Konigswusterhausen .. LP oo 2,500 and 4,100 -
: metres .. Daily, 7and 10.30 a.m. (G.M:T.).
The Hague . .« PCGG .. 1,085metres ., Sundays,2.30,5.30and8to%p.m.;
Thursdays, 8 to 9 p.m.
" Messrs. Burnham (Black- 2FQ ... 400 metres ., About 9 o’clock any evening.

Stibject to the Postmaster-General’s permission being received, Marconi House Broadeasting
Set will transmit wireless copcerts on Saturday, Scptember T6th, at the follbwing times,

6 to 6.30 pm. ;
These transmissions will-be for the Southgate féte “in aid of thé Royal. Northern and
Passmore Edwards Hospitals, and a {&te inraid of the Croydon General Hospitak ;

7 to 7.30 p.m.
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THE SAINTE ASSISE RADIO STATION
The top picture shows a 'iew .of the huge E . i o oAl 1
masts at the new French station at Sainte !

Assise, near Paris.

Below is the switchboard and high-
frequency generating plant.

v

One of the high-frequency generators is
thown in the circle. The output is 290
kilowatts. The ‘machines weigh several
_tons, and it is suggested that Dr. Irving
‘Langmuir’s invention will soon render them
obsolete. = One of the 1,800-h.p. Dieset
motors for driving the generators is shown
on the leit at the bottom of the page.

. The station, when finally completed,
"will be able to communicate direct with
Saigon, a distance of S,QOO miles, F

. Even now, it is far more powerful than
Bordeaux, which has, hitherto, held pride
of place with Radio Central of America.
The Eiffel Tower Radio is a powerful station,
but Sainte Assise is 35 times more poweriul,
and it is estimated that the number of words
rer day capable of being transmitted total
to something like 1,000,000.

1a
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ELECTRICAL

EXHIBITION,

By SIR J. KENNETH D, MACKENZIE, Bart.

NOTE.—Two weeks ago the first Wireless Exhibition In this country was held at the Central Hall. Forty years ago the fiv
Electrical Exhibition was held in Paris, and Sir Kenneth Mackenzie, an eminent electrical engireer, has written a
series of articles on the early days of electrical science specially for ** Popular Wireless.”” Readers will find Jr
articles of fascinating interest.—EDITOR.

"V’LA le plan—le guide ! L’explication de
tous. les appareils électriques, numér-

otés !
cinquant !’

How many of us who daily and nightly
heard that cry are alive to-day to recall the
sing-song chant of those itinerant vendors of
catalogues of the first real Electrical Exhibition
ever held ? What memories of forty years
ago last sutumn those words awaken in my
1hind ; words I have never forgotten. What
Tecollectiona of gay and happy days long past
dios they fecall ; and how heartily I wish that I
had ene, of those catalogues now, for the most
interesting information and reading it woukl
afford ¢ ‘

V'l le plan—le guide ! >’ cried those out-
side hawkers, offering for less than half the
price what' the catalogues eost inside that
wonderful " Exposition d'éleetricité,” held in
the autumn of 1881 at the old Palais de
P'Industrie in Paris.

A premium pupil of the old firm of Sir W.
G. Armstrong & Co., Ltd., of Elswick, New-
castle-on-Tyne, and very near the end of iy
articles, I had got a week’s leave (and a
““tenner ” from my father for the purpose)
to run over to Paris to sce the exhibition.

The Old Palace.

» Being greatly interested in the new clectrical
inventions and developments, and in fact sup-
posed to be in charge of anything of an elec-
trical nature required at Elswick—very little
in those days, I need hardly say—I knew
nebody connected with the exhibition when I
went there, except Mr. Joseph Wilon Swan,
whom Y had met in Newcastle in connection
with his new incandescent lamps. But I soon
-found on arrival friends who kindly made mo
feel * at home,” and showed me * the ropes ™
i connection: with everyone at the exhibition.

Situated on the right-hand side of the Place
de la Concorde as yon faco the Seine, the
Palais de 'Industrie was a big building, some-
what resembling Olympia, especially in its
interior, but of a much more handsome archi-
tectural design, as well as more ornate. [t
was pulled down to make way for the present
Grand et Petit Palais, whieh stand on the old
site, and only its memory now remains with
those inhabitants of la Ville Luminére who
have come to the sear and yellow leaf of
mature—not to say old—age, comme moi, par
example.

The exhibition had only been opened a, fort-
night or so before my artival by M. Cochery,
the then Minister of Posts and Telegraphs,
who was intimately connected with its inception
and organisation, and who proved a good
** friend in need ”’ to me on one or two occasions
later on, as I shall relate.

“ Listening in,”” 1881.

I shall never forget the impression made on
me when I entered the building on the evening
of my arrival, and saw the blaze.of light, the
crowd which threnged inside, and the huge
lighthouse erected in the centre facing the main
entranee, throwing its brilliant beams revolving
all round the interior. What a galaxy of light,
life, and interest it seemed to me, coming
straight from the dull, dreary, and smoky
town of Newcastle !

In relating my recollections of all I saw and
did whilst at the exhibition, of those 1 was
fortunate enough to meet and know, I shall
make no attempt to do so in any definite
order, but will trust o memory as particulars
occur to me which luckily are clear; for the

Vingt centimes ‘an lieu de

impressions they made at the time on my
youthful mind were very definite and dis-
tinct. 7This is all the more fortunate now, as
I have long ago lost all the notes and me-
moranda I made at the time.

The ground-floor level contained, as usual,
the heavier exhibits arranged under the
galleries towards one end, such as steam and
gas engines and boilers, all of a portable or
semi-portable type, to run the few existing types
of dynamos and motors ; the central part being
fitted with numervus stalls containing some
samples of plant net working, hut mainly
various electrical devices, ideas; and novelties.

But the chief attraction was the beautiful
lighthouse already mentioned, some fifty or
sixty feet high, built as it were on a rocky

foundation, and containing a complete revolv-

ing electric light apparatus by Sautier, Lam-
monier & Cie, the great French glass manu-
facturers. ;

The galleries running round four sides of the
building, and approached at one end by a fine

wide staircase, were filled with exhibits of all _

T had not. been more than three or four days
in Paris when Mr. Henry Edmunds, who was
in charge of the Swan Electric Lamp Company's
exhibits, offered me a small post on his staff,
seeing how interested I was in electric lighting,
and anxious to get into the business from the
start.

The Swan Co.

He it was who had introduced the Brush Arc
lighting system irito Europe, and had in-
stalled some of their lamps into the  City of
Richmond,” one of the Inman liners ; the very
firss passenger ship which had ever teen lit by
electricity. I gladly aceepted his . offer, pro-
vided Sir W. G. Armstrong & Co. would allow
me to do so ; and as my old friend, Mr. G. W.
Rendel, one of the partners, happened to be in
Paris, I consulted him, with the result that he
agreed I might cancel the few remaining
months of my indentures and join the Swan
Co., believing that the new industry offered a
better immediate opening than any his firm
could give me then.

So I joined the staff of the Swan Electrio
Lamp Co., Ltd., and became one of those keen

Receiving set used by Mr. E. L. Wilkinson, 55, Gloucester Gardens, Hyde Park, W. 2.

sorts of smaller electrical appliances then
known ; electric bells being the most common.
Portions of the galieries were divided off into
rooms to show various systems of interior
lighting, both arc and incandescent ; one of
them bheing devoted to what was the great
attraction of the . exhibition, namely, the
“ Salle des téléphones,” which was fitted with
Ader receivers, to which people simply flocked
to experience for a small additional payment
the wonderful novelty of listening to the music
at the Grand Opera House, ahout a mile and &
half away, whilst an opera was being played.

How they crowded there to hear was shown
by the fact that men had to be employed to
keep the throng in order ; and their shouts of
“TI faut aller au queue, Monsieur ! ” were in-
cessant during the evening! In those days
there was no public telephone service any-
where, and more than a year had to pass after
the close of the exhibition before such a thing
was inavgurated in this country by a company
formed for the purposc.

In faet, as my old office letter paper shows—
for I still have some sheets left—there was but
one exchange in London in the year 1884, to
which all subscribers were connected !

and enthusiastic, not to say egotistical, bands
of exhibitionists whosc interests eentred prin-
cipally in our individual exhibits, but who all
were* bent on proving beyond all manner of
doubt that electric lighting as represented by
our ‘“‘ system ™ was the one and only hope of
man’s salvation on earth, as well as a true
symbol of -the glory, joy, and - brightness in
the hereafter customers might hope to attain if
only they placed their onfers with ws ?

The “Kick Off.””

What a'gay and cheerful lot we all were!
Not we of “le Breetisch section” only,
though I think we were the most so ; but these
of the various nationalities whe formed the
exhibitors and their staffs ; eager, enthusiastic
youngsters for the most part, as our elders were
chiefly concerned more with the strictly
acientific and theoretieal side of the business
thun the practical part which we had to do.
It was indeed a wonderful show for so young
an industry having its * kick-off ™ inte com.
mercial life from this exhibition.

(4 further instabment of Sir Kenneth Mac-
kenzie's memoirs of the exhibition will ‘appear
next week.)
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NEW SERIES FOR BEGINNERS.

AVING in tlic two precetling articles
taken a general glimpse of radio-
communication, we will now consider

wireless reception in a more detailed manner.

We know that by elevating a wirc in tlis
path of the clectro-magnetic waves coming
from a sending station we can intercept some
of their power, which will be manifested as
minute high-frequency oscillating currents in
the wire. In order to get a maximum cnrrent
in the aerial, the latter must be ‘' tuned ” "to
the frequency of the waves it is rceeiving.

Fundamental Wave-Length,

Every acrial has what is called its natural
or fundamental frequency. which means to
say that by itself it will oscillate best, and give
a maximum current, at one partieular fre-
guency, and therefore receives best waves of a
certain length. For a single-wire. aerial its
fundamental wave-length may be taken as
roughly four times its length.

Now supposc yon have a single-wire aerial
50 feet long. Roughly, its fundamental
wave-length 13 200 fect, that is, about 60

' FyJ Aersal Aerial }y é
Inductance,
12 s52ries -
" Vartable
Induclance
=— E'a_rlé: =L Earth,

metres. ‘No “ordinary wireless station, not
even an amateur one, transmits on so short’a
wave-length, so your aerial alone will give yon
little more than ‘ atmospherics™ or stray
signals. In order to bring the frequency of
the aerial circuit up to that of the waves
which are sent out by the station whose signals
we wish to receive, we must incrcase one or
both of those two.properties of a circuit which
control the matter. These properties are

capacity and inductanee, and for a full

explanation of them I must refer you to a
more advanced series of articles, because I
do not wish to introduce laboured technical
expositions into this series,

Use of Condenser.

1 think it will be sufficient at the moment
for me to explain that capacity and-inductance
are measurable electrical properties of circuits,
which, if they are increased or decreased,
tune the circuit to lesser or greater frequencies,
that is, to longer or shorter wave-lengths. °

The aerial by itself possesses both inductance
“and capacity, but these qualities are more or
‘less evenly distributed throughout its length.
For tuning purposes it is necessary to associate
with the aerial capacity or inductance concen-
trated in one place. :

The inductance of a wire increasgs greatly
-if it is wound into a spiral or coil ; so much so,
“in fact, that a small coil of wire of many turns

will have a natural wave-length many times
“ greater than that of the aerial, even though the
“aerial wire may be much longer than the wire
" used for the coil.

Hence, if we join to the aerial a coil of wire,
we artifieially, so to speak, inerease the aerial's

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

PART 9.

fundamental wave-length. (See Fig. 1.) 1If,

further, we employ some means whereby we can
vary the number of turns of this coil which are
brought into play, we can raise or lower the
total inductance of the aerial circuit at will.
This ‘variation of inductance is 'best accom-
plished by taking a connection from, say,

Mr. F. Ward's Receiver, 12, Shipridge Road,
Huddersfield.

cvery tenth turn to a stud over which a switch
can be moved. (See Fig. 2.) By moving the

switch round from stud to stud we can increase .

or decrease the number of turns of wirc in the
circuit, thus increasing or decreasing the amount
of inductance, and therefore the wave-length of
the circuit.

To provide a finer adjustment we employ an
instrument called a condenser ; this, in effect,
is concentrated “capatity. IT.eaving aside the
explanation ‘of the theory of the condenser,. 1
may say that by turning the handle of the
condenser so that the pointer moves round
the divided scale from O to maximuin (this is
some arbitrary number, perhaps 30 or 50), we
increase its capagity. But the condenser
must be connected in the cirenit in a certain
way, according to whether we wish to increase
or decrease the circuit’s total capacity.

An Aerial Moral,

If we add a condenser to the circuit as shown
in Fig. 1, in the manner shown in Fig. 3, we
decrease the total wave-length. -But if we
connect it as.in Fig. 4 we tncrease the wave-
length. In Fig. 3 the condenser is connected,
as we say, ‘' in series ”” with the aerial, and in
Fig. 4 * mn parallel ” with the aerial.

By a combination .of condenser and in
ductance coil, both of which are variable, we
can alter the wave-length of the aerial circuit,
within limits, till it corresponds with the wave-
length of the station from which we wish to

receive. It should be well remembered,
Fig3 Ny Aehial Fig 4 \/ Henal
hd capactt.
n para!lez
Inducterce &
v gl A Incdoccl
qum{y 7 in Sertes
¥ 'm
Series.
L FartA. _=__Z'-1r6<.,
1 (= ' =
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however, that by compensating for a short
aerial with many turns of a’coil we add a
large amount of ordinary resistance™to the
circuit, and thus waste some of the energy
which otherwise would be available to be
turnced into signals.- The ‘moral of this is
that the largest possible aerial should be used,
:;eeping, of course, within the limits allowed by
aw.

Save Energy.

An ounce of practice teaches more to an
observant person than a ton of theory. 1f you
will incréase the length of your aerial you
will find that you will not need to use 80 much
of the inductance and ecapacity in your tuning
instrument ; the reason being that the extra
wire has both inductance and capacity of
its own. :

If you alter your aerial from the single-wire
type to a twin-wirc type of the same length,
you should not notice much difference in your
tuning arrangements, becausc although the
addition of a. parallel wire increases the total
capacity of the aerial it decreases its induct-
ance.

With capacity and inductance both “in
series ”’ with the aerial, the tuning to a given’
wave-length means more of the one and less of
of the other, or vice versa; . generally, the
stronger signals are obtained by keeping the
condensor’ reading low and compensatimg fov

- this by addi-

- tional turns

of inductance,
i Defecor Cireuit

especially if
you are using
a valve .mag-
nifier. . But
neither  arti-
ficial capacity
nor inductance
will wholly
compensate for -
an aerial of
low funda-
mental wave-
length, because
of the loss of
energyentailed
—and in wire-
less work you.
must save én-
ergy wherever
. possible.
Coupled to the aerial circuit is the circuit
containing the detector, and this also must be
tuned . to the wave-length being received.
Fig. 5 shows the circuit, and it will be noticed
that the tuning is done by means of a variable
condenser, the inductance being fixed,

Téle/oﬁones

Tuning.

Tuning is in general practice done by ear.
The aerial tuning inductance (A.T.I.) and
aerial condenser are varied until signals are
heard, and then adjusted, together with the
condenser in the detector circuit, until the
signals can be made to sound no louder.

Experiencéd operators can tune with extra-
ordinary speed ; recognising amongst & mediey
of sounds the signals they want, they quickly
adjust the knobs and switches until those signals
sing loudly in the telephoncs. In fact, one
may say that a good operator’s hearing is
almast as much in his fingers as in his ears. -

(To be continued
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HOW A WIRELESS VALVE WORKS.

'By JOHN SCOTT-TAGGART, F.Inst.P., AM.ILE.E,

(Chief Teehnical Adviser to Popular Wireless.)

Author of * Wireless Valves Simply Explained,” ** Elementary Text-book on Wireless Vecuum Tubes,”
apd “ Thermionic Tubes in Radio Telegraphy and Telephony.”

LECTRONS spin round the central
core, and’ it appears that the chemi-
cal nature of an atom depends upon

the number and arrangement of the
clectrons it possesses. Gold and lead, for
example, probably only differ from each
other in the number and arrangement of
electrons which revolve round the positive
core. If we could take away some of the
electrons from the lead atom we would be
able to obtain a gold atom. It wouid,
therefore, 'seem that the idea of changing
lead into gold is not such a fantastic one
as might be thought. At present, nobody
has been able to achieve much success in
the way of changing the number of elec-
trons around an atom. No doubt the first

L £f Fixed Electrons.

C. The Bositive

£ D, Free Electrons,
. Core.

L Fig 3.

(N.B.—The positive core should be shown in centre
of inner ring.)

one to ‘'do so economically will achieve a
certain amouut of commercial success.

The electrons which determine the
nature of an atom are said to be ** fixed ”’
electrons. In addition to these fixed
clectrons there are also movable or free
electrons, as they are called, which may be
taken away from the atom. These free
electrons spin round the central core in the
same way as the others, but probably have
wider orbits. Fig. 3 is a diagram showing
how an atam is coustructed. The letter C
vepresents the central core round which
the fixed electrons, El, are spinning. The
freec electrons, marked K2, are showmn
revolving round the central core at a
further distanee from it.

These free eléctrons determine the elec-
trical charge on a substance. If the atoms
of a substaunce have additional free elec-
trons that substance is said to be
negatively charged. If, however, we take
away a number of the free electrons which
the atoms normally possess, the substance
Becomes positively charged. This is be-
cause the positive core and negative
electrons-normally balance each other and
the atom possesses no electrical charge. If
we take wway electrons from the atom, the
positive core will outweigh the electrons
and the atom will act as a positively

. charged body.

An clectric current is normally simply
the passage of ¢lectrons through a con-
ductor. These electrons may be made to
move along a conductor, such as a wire, by
applying some source of potential, such as
a battery, to that wire. The electrons will
always flow from the negative side of the

PART 2.

battery through the wire back to® the
positive side.

The *“Ancde” or “Plate.”

Coming back to our ordinary lamp, we
find that when the filament begins to glow
free electrons in the wire are emitted from
it. If the wire is cold, the free electrons
remain inside the wire, but when the fila-
ment is raised to incandescence by the
passage of a sufficiently strong electric
current through it, millions of negative
electrons are shot off from the filament.
The brighter the filament the greater the
number of electrons shot off. In the case
of an ordinary electric lamp these electrons
are being projected from the filament all
the time, but no use whatever is made of
them. The wireless valve, however,
operates entirely by means of the electric
currents shot off in the form of electrons
from the incandescent filament. The light

emitted from a valve when a current is

passed through the filament is quite inci-
dental to the operation of the device and
plays no part whatever in its operation. It
is only the electrons emitted which have
any part in the operation of the valve.

If we put a small metal plate inside an
ordinary electric lamp, it is possible to
collect the electrons shot off from the fila-
ment. To cause the electrons to pass from
the filament to the plate, we require to
connect a battery across the filament and
plate, the positive side of the battery being
connected to the plate and the negative

.side to the filament.

TFig. 4 shows a bulb containing a fila-
ment, F, and a plate, A. The filament is
shown connected to a six-volt accumulator,
B1, one side of the filament being con-
nected to the negative side, and the other
side of the filament being counected to the
positive side of the accumulator. One side

of the filament is connected to the negative
side of the battery, B2, of, say, 30 volts.
The positive side of B2 is connected to one

side of a current-measuring instrument,
such as a milliammeter, which measures to
l{l,O(JOth parts of an ampere, the unit of
electric current. This milliammeter is
marked M in the figure and its other side
is connected to the plate A. If an arrange-
ment like that shown is connected up it
will be found that the milliammeter, M,
will indicate the passage of electrons from
the filament F to the plate A, round the
plate circuit, A M B2 F,

The current, it will be found, is very
small, but it can easily be measured, and
it represents a flow of electrons from the
filament F to the plate A, round the
anode circuit. The current is called the
‘“ plate current ** or *“ anode current,” the’
term *‘ anode ** being applied to the metal
plate A, which is given a positive poten-
tial by the battery B2. If we reverse the
battery B2 we wil! find that no current
will flow round the plate or anode circuit:
This is for the simple reason that the elec-
trons will not pass to a negatively charged
body. The electrons are particles of nega-
tive electricity, and it is a common law of
electricity that whereas two bodies charged
with opposite kinds of electricity will
attract each other, bodies charged with the

Sireams of
water
. Rose
"%u Eggz . 7 FILAMENT 1
{cectrons )
Fropeller, . Water fallng
Sucking |~ _back wfo vesset V.
water £
un Lube, G s
(FieamenT
BRTTERY } -V
w.- .
o {i‘:g-‘zfc cTRONS |
Fig 5. .
— -

same kind of electricity will repel each
other. If the plate A is given a positive
potential it will attract the negative elec-
trons, whereas if it is given a negative
potential by reversing the hattery B2 it
will repei electrons and there will, therc-
fore, be no electric current round the anode
circuit.

An Analogy.

Sinee a vacuum tube of this kind will
only allow an electric current to flow
through it in one direction—namely, from
filament to anode—it is called a *“‘valve,”
being really a non-return valve for electric
currents. The actual amount of current
through the valve will depend partly on
the temperature of the filament and partly
on the voltage on the anode, the hotfer the
filament the more will be the number of
electrons given off per second. The greater
the voltage on the anode A the greater
will be the eurrent through the valve.

The action of the wireless valve, or ther-
mionic valve, as it is called on account
of the electron currents emitted from a hat
filament being called * thermionic  cur-
rents, may perhaps be more clearly
understood by trying to obtain a mental
picture, by the use of an analogy, of what
i8 going on. Fig. 5 is intended to show
what takes.place in an ordinary lamp. A
bulh B contains a vessel V, containing
water W. Into this water dips a tube T,
surmounted at the top by a rose R. This
rose is similar to the rose on a watering-
can. Inside the tube T is a small revolv-
ing propeller P which sucks up water
from the vessel V and sprays it out

AContinued on next page.)
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HINTS TO AMATEURS.

UTTING tinfoil to imake condensers is

a fiddling job, and it is a good plan to

use glass (old photography plates do
well).

Cut a piece the size that you requive the
tinfoil to be when finished, lay the foil to be
cut on a sheet of glass, smooth it out very
flat with the fingers, and tlien lay your pattem
on top and score round >
with a sharp-pointed

on the ordinary stone of the carborundum
ty pe.
£ £ E3
_ When making up a panel for a set, it is well
worth the trouble to cut a panel out of three-

ply or other thin wood, mark it ‘out for the
holes to be drilled, and even go so far as to

after going so far, a better lay-out may appeal
to you. - After being satisfied with your lay-out
and wood drilled for holes, ete., take it all down
and use the piece of wood as a * template by
laying it ‘on your ebonite and drill through
the holes already in the wood. Such a piece
of wood in practice would be called a
“ jig,” although * jigs ”” are usually made out

penknife.

Should you require to
cut shaped pieces with
lugs on, it is easier to do
so if you take the trouble
to cut a tin ‘ template " -
first and cut on sheet-glass
as above.

* st *

. Another good use for,
old photography plates is
to turn one into an * oil-
stone.” Cut a strip, say
half a quarter-plate, and
glue it to a piece of wood,
pressing it well down to
eunsure that it lays flat on
the wood. Then sprinkle
emery-powder (about No.
0), and a little oil finishes
the “ stone.”

When sharpening a tool
or knife it will be found
that the glass soon gets a
** ground * surface in which the emery-powder
rests, and by varying.the grades of.powder
a fine "or coarse “stone’ may be had, as
required ; but it serves best as a very fine
stone, and heavy tools should be sharpened

just shows what can be done by the young amateur,

mount all terminals, etc., on it. You will scon

see if you have made any error in your calcula-
tions, and it will prevent you making any
mistake and’ probably drilling a hole that
would not be quite in the right spot. Even

V. R. Mills, of Hastings Grammar School, made this complete set for the use of the school. It

of metal and used for
repetition work.
' * * #

= Making holes on thin
sheet metal is better done
with a punch. Cast up
some old lead and make a
solid block in a mould
that can easily be made
by nailing strips of weod
on a board (planed will
be best, as a smooth
block will result); but a
better plan is to make a
small block in metal, out’
of a piece of fairly heavy
iron, and drill various size
holesin it, making punehes
out of the % -inch stecl
rod, tempered up hard.
Make the  punches
straight and not tapered,
80 that they will punch
out a clean disc of metal
into the lhole; holes
made this way come out
very clean. To get the exact position of punch
over hole with metal between is very easy if a
small centre punch mark is made first. _This
will inake a small dent that will allow the
hole in the block to be located very easily.

HOW A WIRELESS VALVE
WORKS.

(Continued from previous page.)
through the rose R, the action being very
similar ‘to that of an ordinary fountain.
The exact method of driving the propeller
P is not important, as the diagram is only
intended to convey a rough picture of what
goes on inside a lamp or valve.

If we revolve the propeller P very
slowly, it will not suck up any water from
the container V. TRhese are the conditions
existing in a lamp or valve when the cur-
rent through the filament is not sufficiently
strong to cause the emission or projection

of cleetrons into the vacuum. If, however,
wé increase the sEeed of the propeller P,
-water will be sucked up and will be pro-
jected through the holes in the rose R,
producing a fine spray of particles of water
which may be comparted to the clectrons
which are sprayed out from a filament
when the latter is made hot enough. If
we increase the speed of the propeller P,
more water will be sprayed out from the
rose R. In the same way, if we increasc
the current through the filament "of a
valve, we will increase the number of the
electrons sent out from the filament.

It will be noticed in the arrangement
showy in Fig. 5 that the water falls back
again into the vessel V; in the same way,
many of the electrons

s

Suchs_up_nater

shot off from the fila-
ment of a valve re-
turn again to the fila-
ment after a short

Outside Water

(ANcLE .}
Vater suche
T by Junmel

(Feectmens) \|
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(FaAvENT)
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TFLAMENT ~
BATTERY |

_Spray_not.
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(tecTRovs
VIHICE RETURN
TOFILAMENT )
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. Crricud
E (Anooe circuir)

flight in the vacuum,

unless they are all
drawn away by an
anode.

Fig. 6 shows an
arrangement  which
may be compared
with the valve cir-

cuit shown in Fig. 4.
As before, the rose R
is equivalent to the
filament of the valve.
We have, however,
added a fuunel U and
a pipe E, which leads
from the funnel down

Fropellervitich.

causes_aw drafl
for sucking ur skiqy.

(Awooe satrerv:) | to the vessel V. In

AN - Water this pipe is a pro-
' (FREE E.e8TRONS ) peller H, whielr if
rotated, say, in a

clockwise  direction, will cause g
draught of air to pass into the
open mouth of the funnel U, through
E down into V. hen the propeller I
is working, water ig sprayed through the
holes of the rose R, and makes a fountain
as was shown in Fig. 5. If the propeller
H is pmow revolved in a clockwise diree-
tion, a draught of air will suck up the
water spraye(‘i out from the rose, and this
water will enter the pipe E throngh the
funnel U, and will pass back again to the
vessel V. The propeller H is equivalent to
the battery B2 of Fig. 4.

The circuit, UE H V; is equivalent ta
the anode circuit, A M B2 F. of Fig. 4. If
we increase the speed of the propeller H,
we will get more water sucked up from the
rose R. Iu the same way, inereasing the
voltage of the battery B2 will result in
nore electrons being drawn up to’ the
anode A. In the Fig. 6 arrangement some
of the water will rﬁ\vuys fall back again
iuto the container V, but to get the
strongest flow of water through the- tube
E we will have to increase the suetion of
the -funnet U by increasing the speed of
the propeller H. If weé reverse the pro-
peller H, we will get an outward draught
from the funuel U instead of a suc-
tion upwards. The result will be that none-
of the water sprayed up from the rose R
will pass round the circuit, UEH V. The
result of reversing the propeller H is
equivalent to reversing the battery B2 in
Fig. 4, and the arrangement of Fig. G is
really, thercfore, a kind of valve which
ouly allows the passage of water from the
rose to the funnel.

(Further articles fron the Author’s pen will shortly
appear, dealing with the-three electrode valve,)

(To be continued.),
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IN previous ‘articles I. gave details, and
examples, of simple * selective wireless
control ’ (i.e., control by sequence) hnd
‘“ direct 'selection.” In this article I shall
describe a system of wireless control. which
involves “ periods of time * for its eperation.

For the reasons set forth in my first article,
the systen: will be described as applicable for
short ranges only, but (even at short distances)
it is surprising the number of interesting
experiments tha$ can be carried out with such
apparatus, more especially when used in con-
junction . with other systems of control.

For instance, it is possible when operating
a “direct sclective” system to -control
“step by step *’ mechanism and, further, to
opcrate ** time period ’ control apparatus.

Time Period Control.

Three systems of control were involved in
connection with the wireless-controlled pianos
which I constructed in 1912.

It is not anticipated that amateurs will
undertake the construction of such a compli-
cated piece of apparatus as would be capable
of wirelessly controlling pianos. Much simpler
experiments can, of course, be carried out with
the systems described. Fig. 1 shows a scheme
of circuits suitable for * time period™ control.

These are arranged so that transmitted
signals can (for example) cause a bell to ring,
whilst it can be arranged that “ continuous
oscillations ” will * cut out” such bell, and
cause an electric motor-horn to function.

It will be understood that the Ccircuits
shown may be varied as desired, so that

Popular Wireless Weekly, September 16th, 1922.

WIRELESS CONTROL.

By Major Raymond Phillips, .O.M., late Member of the Inter-Allied Commission of Control.

PART 5.

additional mechanism may be cdntrolled at
will. |

Operation of Cireuit.”

The circuits and apparatus as shown in
Fig. 1 consist of a coherer with support A,
de-cohering device B, relay C, relay contacts
D D, rods E E (which represent an aerial) and
insulated supports for same F F, coherer
battery CB, relay G with armature H, contactg

A portable receiver made by J. W. E. Nutts, 6,
Frederick Avenue, Penkhull, Stoke-on-Trent.
I, J, K1, K2 (the latter two contacts nttached
to but insulated from the armature H).
The relay G is fitted with a ' dashpot™
(not shown in diagram) so arrariged that
whilst the armature H is free to move in a
downward direction, its upward progress is
retarded.
The relay L is fitted with armature M,
~contacts N, O, P1, P2 (the latter two contacts

attached to but insulated from the armature
M), and contacts Q, R. A *single stroke”
electric bell is shown at.S, electric motor-horn
T, and relay battery RB.

The relay M is also fitted with a ** dashpot ™
(not shown in- diagram) so arranged that
whilst the armature M is free to move in an
upward direction, its downward progress is
retarded. .

It will be seen that the effect of the * dash-
pot ”’ on armature M is the reverse to that on
armature

In operation it will be observed that on the
coherer A detecting a wireless wave, the relay
C will be energised by eclectric current from
the coherer battery CB, thus attracting the
relay armature, and closing contacts D D.

The latter contacts will admit electrio
current (from the relay battery RB) through
relay G, the pole pieces of which will attract
armature H, first closing contacts K1 and I,
and afterwards contacts K2 and J, which
latter contacts will also admit current to the
de-cohering device B, thus effecting de-cohering
of the coherer A.

The effect of this “‘ cycle of operations ” will
be to admit current to the electric bell S
(“single stroke™ or *‘trembling” type)
through contacts Q and R. Current will also
be admitted to the relay L, but the armature
M being provided with a * dashpot (not
shown in diagram) which retards its down-
ward movement, contacts P1 and N, also P2
and O will not be closed, so that the electric
horn T witl not function.

End of First Series.

On the coherer A detecting ‘‘ continuous
oscillations,” the same * cycle of operations
(as previously described) will be effected, except
that on account of the armature H being
retarded during its *“ upward’ movement by
means of a “dashpot, contacts K1 and I will
be kept closed and the “ period of time '’ during
which such “ continuous occillations” con-
tinue will enable the relay L to attract its
armature M, and close contacts P2 and Q, thus
admitting current to the electric horn T, break-
ing contacts Q and R ; the latter ‘ opening” the
circuit to the electric bell S, thus cutting the
latter out of action.

Contacts P1 and N are only shown as
“spares.” It will be further observed that
*“ continuous oscillations ” may be set up by
onc or more transmitters, thus producing
curious effects.

The apparatus and circuits described were
used with great success in connection with the
wireless control of musical instruments, .
demonstrations of which I have on many
occasions given in London. .

This article will conclude my first series,
which have been written with a view to show
that the control and operation of mechanism
by means of wireless waves undoubtedly
opens up a field with vast possibilities.

In subsequent articles I shall describe {in the
simplest possible language) and give details of the
construction of simple and inexpensive wireless-
conlrolled working models, which I hope will
provide amusement and instruction for wireless
enthusiasts during the coming winter months.

Those readers who desire to try their hand at
constructing apparatus involving the wuse of
“ complicated circuits and mechandsm,” will
understand that such experiments are somewhat
costluy
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WIRELESS
POST FREE.

SPECIFICATION.

CORDS. Twin conduectors, Tin-
sel, 3 ft. long between butt and
fork, 12 in. long irom fork to each
receiver. Instrument end fitted
with 2-plag type Metal Tags.

RECEIVERS. Arranged in
series and wound to 2,000 ohms,
4,000 ohms, or as required. Mag-
nets of specially treated Tungsien
steel mounted in Aluminium cases
fitted with adjustable steel Head-
"bands of extremely light but
serviceable pattern.

2,000 ohms, 24'-
4,000 ghms, 25,-

SPECIFICATION.

RESISTANCES. 120, 1,000,
2,000, 4,000, 8,000 ohms. Other
windings to order.

INSULATION, Highest possible.
MAGNETS. Sclected Tangsten
stecl, manufactured under our own / )
special process and guaranteed for |
ten years.

CORDS. Heavily insulated Tin-

sel conductors.

FINISH. Polished Aluminiam
Cases and Tittings with Oxydised
Relieved Coppered Headbands.
Simple and comfortable adjustments. Ebonite Ear Caps fitted
as standard.

INSPECTION. Every Head set carefully tested under actual
reception conditions and guaranteed to specification.

\'\\\<, -

BL LUXE 'PHONES
2,000 ohms, 34’
4,000 ohms, 35 -

CRYSTAL SETS

(Including De Luxe
Headphones)

£4-5-0

TER . e

e

\'..
R ——

AERIALS. Complete with insulators and
instructions for erection, 6/. POST FREE.

The New System Telephone (1:.05’
td.,

212-214, Gt. Portland Street, W.

Tel, No.: MAYTAIR 3779,

-

The Electrical Wonder Book for
Wireless Workers

ELECTRICAL
ENGINEERING

The Book that tells you all about ‘Wireless
Telegraphy

ELECTRICAL ENGINEERING deals with the .whole Science
of Electricity and describes every practical application in the
Commerce and Industry of to-day. It explains all the elementary
principles, and shows their practical application in the design,
construction, and operation of every electrical appliance m modern
practice—power, light, traction, etc.

It explains everything in Elecirical Science that is difficult to
cxplain in the simplest language. It has been written by practical
men for practical men. That is one reason schy it 15 the best book
of 1its kind. Another reason 15 that it 1s practical. It tells you
the why and how of cverytting. It includes everything in
Electriaity.

IT IS THE BOOK THAT IS INDISPENSABLE §

TO EVERYONE INTERESTED IN
THE LATEST WONDERS OF ELECTRICITY

1t treats fuliy and practically with all the
elements of Wireless Telegraphy :—

All about Aerials, Wave-lengths and Tuning.
All  about Transmitters and Transmitting
Systems. Detectors; Receiving Systems,
Syntony, etc. Thermionic Valves, Generators,
Dynamos, Motors, Transformers, Balancers,
Boosters, Testing Instruments, Armatures,
Commutators, Winding Schemes, Brush Gears,
Controls Resistances, Switchboards, Accumu-
lators, Lighting, Heating, Power, Telegraphy,
Signalling, Telephony, Wireless, etc., etc.

Written in Simple Understandable
Language
Send for Free Booklet giving full

details regarding price and terms
of payment

To THE WAVERLEY BOOK CO., LTD.
(P.Wir.S. Dept.) 96, Farringdon St., London, E.C.4,

Please send me, free of charge or obligation, your Free Descriptive
Bookiet explaining contents, eic., of * Electrical Engineering,’’
with specimen pages and pictures and particulars as to your terms
for small monthly payments, beginning thirty days after delivery.

(Send this Form in unsealed envelope, with penny stamp)

Address....oce.

................................................................

P.Wir5.,1922....... . .
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TELEPHONE DOUBLE HEAD SETS
(British Make Quaranteed )

2,000.0hms. 32/6 each.
4,000 Ohms. 24 6 each.
SINGLE WATCH RECEIVERS
2,000 Ohms. 15/~ each.
Pliease send your orders early, as the demand is
exceeding the supply. ]

NNNNANNANNANANNANNANNANNANANNANANLDANANANNNNNNAS O
Please send 3d. for our New Catalogue, printed on art paper >
and profuselt illustrated, giving full descriptions of recciving )

sets and all Wireless Components. 3d. returned on all ordars
of 5s. and upwards. g

SNNNNANNNANANANANANANANANANNANANNNAZANANNNAUVNINNANG
P H BOYS & CO,
ELECTRICAL AND WIRELESS ENGINEERS,
187, GOSWELL ROAD, LONDON, E.C.1.
Clerkenwell 4454,

'Phone :

e
COMPLETE WIRELESS
RECEIVING SETS

Capable of clearly receiving ¢ Broadcast ** Speeeh, Music,
and general Morse messages.

ALL ACCESSORIES FOR WIRELESS IN STOCK.
Send for ILLUSTRATED - CATALOGUE (P.W.), #d., post frce.
It gives details of all we can siipply.

Showrooms open 8 to 8.  Saturdays, & to 1 p.m,

W: R. H. TINGEY (Spedilist in Wireless)_.

Offices and 9D Queen St., Hammersmith, W,6, Tgjcehone: 1216

Showrooms Hammersmith
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0000000000000 000002203030000000000000000005005000000
COMPLETE AND EFFICIENT ONE-VALVE

SE

1 Valve Panel, in mabogany' box, with circular £. s. d.
filament resistance . a 14 O
1 Variable Condenser .. ! e e 1 o 0
Complete set of sla% coils for all wave-lengths 15 ©
1 Valve (Ex-Government, if in stock) 12 1]
t Battery, 72 Volts, tapped off- every 4 Volts 15 0
1 4-Yolt Accumulator . . 2k X 1 0 1]
100 §i. Aerla) Wire, best enamelled, stranded Copper 7 6
2 Insulatois ... . & 2 o
1 pair Head Telephones ... " . 1 10 U
69 ft. 19/3) Tinaed and . Rubher.covered Cahle, for
earth conaection and wiring 4 . 1 6
86 17 0

VISIT OUR STAND, No. 43, )
All-British Wireless Exhibition, Horticultural Hall,
Sept. 30—0ct. 7.

Ilustrated Catalogue (P/W), 16 Pages. 100 Iélustrations. 6d. Post Free,
When writing please mention this publicalion.

LESLIE McMICHAEL, Ltd.,

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

(Bus Services 1. 8, 16. 28. 31 all pass West End Lane)
T lephone: HAMPSTEAD 1261. Nearest Tube Station: KILBURN PARK (Baerlo: ).
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the Programs of British
Wireless Concertis

only Newspaper
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e MPORTANT [NOTICE s

WING to the great expansion of our business in wireless
O literature, we have beenr compelled to move into very
mueh larger premises. We propose to continue devoting
ourselves exclusively to the production of teehnical literature
in which those interested -inm wireless ¢au have the fullest
confidence.

Our products are written by experts, edited by a special
technical staff, and published by a firm whose business is solely
L conitected with wireless, Consider these facts.

Kavio Press, Limited,

Fublishers of fu’hyi‘ativ: Wireless Li'eratu:e.

Kew Address:

DEVEREUX BLDCS., DEVEREUX COURT, STRAND, W.C.2 o B
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THE CHOICE OF RECEIVING SETS.

T is neither our purpose to discuss the
technical details of the various sets on the
market (which will be found in other

articles in Portrar WIRELESS WEEKLY),
nor to discriminate between the merits and
demerits of different makers’ products. Never-
theless, a word of warning here may not be
amiss. :

Intending purchasers should not place
unbounded faith in what individual manu-
facturers state, because receiving sets, like
many other things, are made primarily to sell,
end, in view of the present overwhelming
deluge of orders, one may easily be landed with
a defective set. Of course, there are a number
of first-class firms who are above suspicion,
but that does not apply to all malkers.

An important point is, when yon have,
received a quotation, to make sure that it
covers every item necessary lo complele your
sel, otherwise you may find, before you have
finished, tltat you have spent 50 per cent. more
than originally contemplated—or even more.

Ag mentioned in our first article on this
subject, the first thing to do is to make up
your mind what you expect of a receiving set,
and the price you are prepared to pay for it.
Tt is possible -to buy ‘the parts and build one
up,-and even to make certain parts youwrself,
but this presupposes o degree of skill and
knowledge the  possession of which would
render you independent of such an article as
this.

You may take it that you will not, at the
present time, obfain a set of much practical
value for less than five pounds. Complcte sets
at from five to ten, pounds are good for a
range up to 15 or 2D miles, so that if you
live within about that distance from a broad-
casting station you should get good music and
speech.

They are known as erystal sets, and are
simple and cheap, requiring no expensive
hatteries to operate them. They necessitatc,
however, outdeer aerials, as they are practically
ustless with frame aerials.

Valve Sets.

The erystals used in these sets vary m
quality ; some are so sensitive that any vibra-
tion in a réom will put them out of order, so
that whilst readjusting one you may lose the
thread of a lecture or a portion ef a concert
vou may be listening to. - Other crystals,
although less scusiiiye, are preferable, being
less likely to get out of order and therefore
likely to give uninterrupted service and -con-
sequently more all-round satisfactory results
to an amateur.

If you ‘desire to receive speech from
greater distances than 20 miles. or louder
signals at shorter range, you will require a
walve receiver, which will cost more than a
crystal set, entailing, as it does, accumulators
for providing thé current wherewith to operate
the valves, and high-tension batteries or dry
cells, which cost from about 155. upwards.

A single-valve set should eiable you 4o
listen to concerts and speeches at a distance of
100 miles from a broadcasting station, pro-
viding that youn have an outdoor aerial. They
poseess .distinet advantages over crystal
receivers, and are undoubtedly worth the
extra cost to those who can afford themn.

Lack of space precludes a detajled descrip-
tion of the thermienic valve employed in valve
sets, and of how it operates. Like much other
useful information, this is described in ene of
the excellent -series of artieles in Porouar
WIRELESS WEEKLY.

PART 2.

Briefly stated, the thermionic receiving valve
magnifies the power of a message received,
and by passing it en to another valve it imay
be magnified again, and so on, according to
the number of valves employed. It is cer-
tainly one of the most marvellous instruments
ever invented, and is well worth a careful
study by anyone with a sufficient knowledge
of electricity. Books have heen written on it,
as well as scores of articles in various papers.

Although large numbers-of wireless amateurs
will be satistied merely to know what it does,
.providing that it does its work properly, those
who understand it will discover that a thermi-
onic valve is capable of re-magnifying signals
after they have already passed through it !
This can be done several times, up to & certain
point, beyond which the valve refuses to do any
more and begins to cause trouble to the owner-
and to others.

Range ol Reception.

Apart from temporary atmospheric and
smagretic disturbances that may adversely
-affect reception in any loenlity, certain places—
especially eertain seaside places—are peculiarly
well situated. There is, consequently, no hard-
and-fast rule than can be laid down as to the
cxact -receptive power of a receiving set, and
we can, therefore, only deal with average
conditions. Tf you live in London and desire
to listen to concerts broadcasted from Paris
on wave-lengths of 2,600 metres, you will
need an outdoor aerial and a single valve and
reaction tuner, whilst if you reside on the east
coast of Scotland. four valves would be required
to operafe uloud speaker.

The Hague concerts are wirelessed on a
wave-length of 1,070 metres, and in London a
three-valve receiving set would be required to
hear them property.

Crystal receivers are not suitable in either
of the foregoing cases. On the other hand,
from the great Nauen transmitting station in
Germany, it is possible to receive with a
crystal set, although for a loud speaker
valves would. be necessary.

Go Carefully.

Signals from Moscow, of a wave-length of
4,000 metres, may be received by a single-valve
set under favourable conditions, “whilst a
three-valve set will pick up time signals (wave-
fength 17,000 metres) from the Dnited States,
axlistance of more than 3,000 miles. This has
actually been done by a friend of the writer's.

It will thus beseen that a great deal of care-
ful consideration is necessary before launching
out into any appreciable expenditure. I is
‘the greatest mistake, in a fit of enthusinsm
to rush in to the first manufacturer you hear
of and to order a five-pound set. -You may
-quickly find that its limitations will cause you
the greatest disappointment, and, what is
worse, that it ia sncapable of being aedupted to
more umbifions ideas.

You will be well advised to study the cata.
logues and descriptions issued by several of the
leading firms,” and to call and ask for any
further enlightenment you tequire. ‘or alterna-
tively to obtam the advice of an independent
expert, if you fecl that you are not competent
to judge for yoursclf.

"3

The owner of this fine set is Mr. W. G. Sherratt, of Cowes, Isle-of-Wight.
. detailed address, or his fee may go astraye

Will he please send more
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THAT ‘“ the trivial round and common

task ”’ i3 sometimes a burden -is

evidenced in the Churelh hymn-book,

anl cven in our hobbies and recreations

we often get very stale if we too slavishly
follow precedent.

The wireless_society or association, be it
ever so well officered and conducted, if it
always meets in the same room, on the
same night cvery week, under the same
chairman, with the same secretary reading

the same kind of minutes, there is bound to

arrive a period of staleness.

The *‘ agenda committee *’ can only glean
between the furrows, so to speak, and it
needs a lead or suggestion from some fresh
source to start an original idea which will,
in due course, germinate and grow iuto a
rousing novelty, blowing like a breeze of
sea air through a sleepy meeting.

There is also something lacking if the
idea broached only means a char-a-banc
ride or a social meeting at the club rooms,
though these are all very well in their way.
But either of these expedients should be
made only the means to an end, and that
end the furtherance of our amateur science.

It is just as well, perhaps, that we have
‘to seek authority in order to practise any-
thing off the usual lines of conduct for
which our associations were formed, for
this, perforce, means preparing for some
time previous to the projected event; also,
while there is some spice of excitement in
spontaneity; wireless is not one of those
pursuits which lends itself readily to ex-
temporisation, particularly when one has
to make arrangemeuts for a party of
participants,

The writer may perhaps be excused if he
relates an actual expertence. It was soon
after our club had been reconstituted after
the war, and we had amongst our members
all grades of ex-army people, from the
young R.E. sapper to tho signalling officer.

A Day Out. it

It was theught that it would
be a good thing if, on one of
the long Saturday afternoons in
the summer, we set up an earth
transmitting station upon an
open space, not far out of the
district, and practised army
signalling as a means of keep-
ing our buzzer praetice bright.
Buzzer practice in a close room
on a hot summer evening is
certainly not - conducive to
alertness.

We therefore, first of all,
asked permission of the Post
Office authorities, and feeling
sure that our modest little
request would not be turned
down, we also at the same time
asked the consemt of tha
Borough Couneil, who were the
responsible custodians of the
public space we wished to
use.

‘In hoth cases we obtained ‘a
ready consent, and then a
judicious hint in the Press
aroused a certain: amount of
local public curiosity. The
latter resulted in a Press re-
porter seeking us unsuccessfully
allthe aftérnoon.

S

‘bugzer 1nessages.

—7
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WIRELESS CLUB EXPERIMENTS.

GEORGE SUTTON, AM.IE.E

The sending station consisted of u
¢ power buzzer '’ and an aecumulator and

- the receiving stations hidden in folds and

hollows all over the place, where a ‘couple
of metal -earth skewers, driven into the
ground a few yards apart, were connected
bKAwires in cireuit with a headgear tele-
phone receiver. We were disturbed only at
long intervals by wandering and wondering
couples, and, of course, the ubiquitous
small boy, but we were not by any means

- pestered with unwelcome attentions.

The tests passed off very satisfactorily,
and for two hours we got in any amount
of fresh air, and original and startling
All" who participated
expressed a hope that there would be an
early repetition of the experiment.

.Log Book Competitions,

The gronndsman had been advised that
we were coming and he, more successful in
his search than the newspaper reporter,

found us when we were half-way through

our task.

There is, of course, no reason why club
outings should be confined to power buzzer
and ground reception practice, though the
writer can thoroughly recommend a trial
as a novelty, and one which would be less
likely to be interdicted by the authorities
than would the erection of a tree aerial or
a kite aerial, for transmission to several
improvised stations.

What would really form a most enjoy-
able outing would be for members to ng
up each a small crystal receiving set and
repair to some high ground in their neigh-
bourhood. There, with poles, which might
be light bamboo rods, not more than six
feet high, they could rig up aerials not
more than twenty-five feet long, and have
awarded a series of prizes for the best log-
book of received messages. If desired, a
check could be taken with a master set
containing valves, but this would hardly

be necessary, and in the light of porterage-

for the filament and high-tension batteries,
be hardly worth the trouble.

Ladies might be invited on the under-
standing that they did not talk within one
hundred yards of the imaginary ‘enclosure
surrounding the contestants. It really
would not tax their ingenuity very mnc?l
to convey their ideas to the desired
recipients by some means of wireless-com-

‘munication, of which they possess the

secret, and which has had .the sanction of
ages long before the Postmaster-General
put his foot down on A to B communi-
cations. A

It is to be expected that a provincial club

_could give.points to a purely metropolitan

one, as we Londoners seem somehow to
have logt the art of bivouacking.

Improvised Aerials.

If it is projected to attach an aerial to
a tree, do not on any account use a rubber-
covered wire. It seems such an easy -way
of getting over the aerial insulation difh-
culty to throw a rubber-covered flexible
wire into a tree and use that to receive
upon, but not even previous permission of
the authorities will get buzzer signals out
of such an extemporisation.

Get your bare wire aerial made off on a
tree if convenient, but begin the aerial
proper at an iusulator of some kind well
clear of the leaves and, if not bare wire,
at the least only thinly enamelled wire or
strand.

Copper is better than bronze. The reason

for the warning is that the rubber exer-

cises an effect upon the currents, which try

‘to range up and down the aerial, very
similar to what one would experience in

trying to cycle over a newly, thickly
tarred road before the usual layer of gravel
is put into the tar. 3

You simply don’t get there with it.

Also get as good an earth as you possibly
can. Find a bed of clay or else moisten
lt]het]grouml with water from your water-
ottle.

Two keen amateurs putting the fluishing touches to a bome-made receiver.
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No. 16.—CONDENSERS IN RECEIVING SETS.

NOTE.—Articles on this page are for the more advanced amateur.

THE simplest form of condenser consists
of two- plates, of some material which
conducts electricity, usually -arranged
parallel to one another and separated by an
insulating substance called the ** dielectric.”
To obtain the full effect of plates of a
large area in a compact form, the condenser

substance or ‘‘dielectric’ is in a state of
“electric strain,” and there is a certain
electrical pressure, measured in volts, which
is the maximum pressurc that the dielectric can
withstand. I a greater pressure be applied,
then the insulation is punctured and an
electric current flows inside the condenser

lnferfé’avz}z_y Micg Dreleciric

/Tlizfétl plates

conrecled 1n.

parallel.
é ﬁrmz'tzy
,é Ist plafe
Tinforl g A1 —
plafes _ dielectric
form ing between Rotatin
Cno plafe ), plates =4 Plaf. 0
T eS.

Fixed Capacity Condenser-

Frxed
Plaftes

Vc‘ﬂ‘i able Condsnser:

may have scveral layers of plates, with insula-
tion between ; alternate plates being joined to
form one and the same conductor. ‘

This arrangement has been made use of in
the two types of condensers shown in Fig. 1,
but the shaded plates of the variable condenser
are also rotatable by means of the central
spindle. The six plain plates are fixed and
immovable, so that the result of turning the
spindle is to increase the useful area of each of
the rotating plates, as they are thus brought
more and more directly beneath their respec-
tive fixed plates.

The function of the whole apparatus is, in
unscientific terms, to store electricity, and the
amount stored, in electrical units of quantity
(Q), depends on the product of the electrical
pressure or potential (V) between the plates
and the capacity (C) of the apparatus. So we

may. write that Q=VC, "when all three are

L P

expressed in ‘c(;r}'séqﬁeﬁt units.
Dielectric_Strength. - T
This is a very simportant fact, because the
capacity, (C) is éither fixed definitely for us,
or is made ,variable® only between certain
- small limits, by, the designer of the condenser,
when he decides on' the size of the plates, the
type of dielectric "separating them, and its
thickness. Yor a fixed capacity condenser,
therefore, or for ‘any particular setting of o
variable one, the amount of electricity that can
be stored in it is dependent on the electrical
potential applied to the plates. As an analogy
we may think of an iron cylinder containing
gas. To increase the quantity of gas pumped
in, an increased pressure must be applied, and
the more gas that is pumped in, the greater
the pressure’ necessary to force in a further
quantity ; “so that if the pressire is kept
constant, gas will flow in * quickly” at
first and then more ‘and more ““slowly *’ until

'

-~

the flow finally céases when the internal and

external pressures’are equal. If the external
pressure degréased,~ gas would flow badk

towards. the pump;;-given, therefore, s source -
of the requisite-pressure, the quantity of gas .

stored in‘the cylinder is only- limited by the
strength of its walls. :
" Similarly, in a condenser. the insulating

through the dielectric until both plates are at
the same pressure or potential.

The dielectric ¥ therefore chosen for what is
termed its “ dielectric strength,” as well as
for its effect on the capacity of the condenser.
For variable condensers the dielectric is,
usually, air for condensers unlikely to be
charged to very high potentials, but oil for use
in medium-power transmitting sets, and for
fixed capacity condensers mica. Ebonite is
not recommended for use with high-frequency
alternating potentials, as its insulating pro-
perties tend to fall off with the “fatigue” of
resisting the reversing strains, but it is often
used for high-power direct-current work.

From our analogy of the gas-cylinder it is
easy to rcalise that the condenser in Fig. 2,
connected across a sourcc of electrical pressure,
will act as a reservoir, tending to keep the
current in the circuit at a steady value,
despite small variations in the applied pressure.

- A fall in the pressurc means a reduced current,

which is compensated for—at least in part—
by a discharge from the condenser, and
vice versa.

A condenser thus used is said to be con-
nected in parallel, and if we wish to increase
the reservoir for any given pressure, then we
can add more condensers in parailel. Their
total effective capacity is then the sum of
their individual capacities, i.¢., total C=C, +C,
~+C;.  On the other hand, if we have not a
condenser of small enough capacity, we can
connect one or more in serics, when the
resultant capacity will be less than that of the
smallest of them, from the .

a1 1 1 1
= "Total =G, 1C. 7 G,

The condenser (C.) connected across the
high resistance of the telephone receivers in
the wireless receiving set, shown in Fig. 3,
performs a similar function, It does not keep
the current through the telephones at a steady
value, for a change of current is necessary to
vibrate the diaphragm and produce sounds,
but it does collect the electricity passed in
spurts by the crystal rectifier (D), and, when
sufficient has been stored to raige its potential,
discharges through the shunt circuit of the

‘telephones.

The capacity of such condensers is fixed
by the designer of the set so that the discharge
shall eccur about 800 times per sccond, and
produce an audible note in the receivers.

- Before considering the function of the
condenser C, in Fig. 3, we must investigate
what happens when the electrical pressure

(Continued on page 316.)
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HOW TO MAKE A SHORT-WAVE RECEIVER.

By PHILIP R. COURSEY, B.Sc, Flnst.P., AMLEE.

THE studs for the range switch are } in.
diameter by § in. high, and are screwed
5 B.A. The screwed portion should be
at least &-in. long so as to allew room for two
nuts and washers underneath the panel.
Twelve of these studs will be required, five
being required for the left-hand arm of the
switch, one for the centre arm, and six for the
right-hand arm, ~
These studs are spaced at #-in. centres, so
that the switch arms, which have a contact
width of } in.,. can pass from one stud to the
- other without dropping down into the space
between.

( CENTRES

OF FIXING HOLES

FIGI

la_

The positions in which these studs are to
be fixed have been indicated on the_drilling
diagram for the panel of the instrument. It
will be remembered that the space. of four
of the studs of the centre switch arm iz
ocoupied by a single brass sector, which is held
in place by two screws which are passed through
holes in the ebonite at ‘each end of the sector
in the positions carresponding to studs 2 and
5 of the left-hand switch arm.

The dimensions of this brass sector can be
seen in Fig. 1, and its thickness should be
} in., 8o that its upper face is level with the
top of the studs. '

The Switch Arms.

Details of -the switch arms, three of-which
are required, and of the pivots by means of
which they are held in position, are given in
Fig. 2. The switch blades themselves are
constructed of phosphor-bronze strip of about
&y in. thickness, a shorter length of the
same strip being inserted between each of -the
contact strips in order to give greater flexi-
bility to the contact, these spacing strips
extending to a distance of 1} 'in. from the
centre of the switch arm pivot. The dimen-
sions of the pivots for the left and right
hand switch arms are shéwn on the right-liand
side of Fig. 2. 3 ,

The pivot for the centre switch arm has
the same dimensijons except for the head, the
diameter of which should be increased to § in.
and thickness to } in. This- larger head
‘enables an ebonite knob to be secured to it
by meins of two -coantersunk-head brass
serews passing upwards through the brass
head of the pivot into the ebonite knob.

The dimensions of this knob should be the
same as those already given for the knobs of
the variable condenser and reaction coill

Six brass collars will be required, £ in.
diameter by } in. thick. with a hole } in.
diameter through each. These will be reguired
‘for the switch arm pivots, one being put on to
the pivot on each side of the ebonite panel.

Hence, when assembling the switch arms on
their spindles, the brass spindle is first passed

through the cemplete switch arm with its

PART 8.

upper brass stiffening piece, a spring washer
is put on.next, then one of the above-men-
tioned brass collars, and the spindle then passed
through its-hole in the ebonite panel. .

Another brass collar is then put on under-
neath, followed by two 0 B.A. brass nuts to
lock the spindle in position. The position of
these nuts should be adjusted so that all the
switch contact blades press evenly on the
studs. :

Filament Rheostats.

The hole marked A in Fig. 2, drilled through
the switch arms, should be } in. diameter, and
serves for the passage of a 5 B.A. brass screw
and nut to connect the switch arms to their

dink. The linking bar is a strip of ebonite

4} in. long by % in. wide by § in. thick,
pivoted to each of the switch arms by the
serews through the holes just mentioned. The

cbonite knob attached to the centre switch

arm thus serves to move the three switches
together. .

Care should be taken, when linking the
switch arms together, that all three switches
rest on corresponding studs simultaneously.

The centre switch arm may, with advantage,
be provided with an extra strip of phosphor-
bronze .of greater length than the contact
strips se as to extend beyond the contact
studs, where it can be bent down to the surface
of the ebonite to form a pointer indicating
the position of the switch, five scparate
graduations being marked on the ebonite,
viz., OFF, 1, 2, 3. 4.

The right-hand switch arm needs to be pro-
vided with two extra contact strips and two
extra spacing strips, these contact strips
being of greater length than the others seo as‘to

extend out to fouch the additional contact
stud placed in line with stud 4 -of the switch.
This arrangement is shown ‘in-side elevation
in Fig. 3. g ; b

The filament rheostat remains to be pre-
vided for. Although this can be built up by
the amateur, it is usually searcely warth the
trouble to do go, as quite good filament rhee-
stats can be purchased for a few shillings.

These can be obtained with a }-in. spindle,
and with a standard ebonite knob 14 in. dia- -
meter which will be uniform with those used on
the other parts of this instrament.

The resistance part of this rheostat with its
contact should be screwed on the under side of
the ebonite panel, so that only the knob and
its pointer are exposed. It is also well worth
while to purchase, ready made, the grid con-
denser with its leak and the telephone by-
pass condenser which are required with "this
receiver. Convenient and suitably sized con-
densers for this purpose are the new Type 600
mica condensers manufacturéd by e Dubi-
lier Condenser Co.; Litd. - 3 ¥

The grid circuif condenser shomld have 2
capacity of 0-0002 microfarad, and the tele-
phone by-pass condensexr should 'be- about
0001 microfarad. . A Suitable Tesistance value
for the grid leak is 2 megohms.

If the grid circuit condenser obtained far
the instrument is one of the Dubilier Type
600 _condensers, it can be obtained ready fibted
with clips to hold a grid leak. .Alternatively,
i a grid leak of the standard Mullard type is

-employed it can be held ‘between two clips
cut out .of phosphor-hronze strip 1.in. wide,
bent go as to form twe angle brackets about

(Continued on page 316.)
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CNE-VALVE PANEL
AN EXCELLENT INVESTMENT

Here is an aotual user’s opinion:—

“ WRITTLE comes through quite loudly and as
clear as a ibell.

EIFFEL TOWER i3 apparentiy a near neighbour.
The wide rangs and clearmess both in Morsa, Music,
and Speech nieans that the Single Vaive Panel of
your own make, which I bought of you three weeks
. ago is well thought out and carefully put together.
PRICE (without valve) With proper accessories the pamel makes a cet

£31 entirely sufficient for the average listenerin.”

Oving to the large demand for this one-valve panzi, we Lave pleasure in
announcing that we can now supply same at the redured price of £3-0-0 |
(previously £4). : Custonlers can be assured that the high quality will be
maintained, notwithatartding the reduced price.

Bach Set i3 carefuliy tested on telephony before leaving- the factory.

WATES THREE - VALVE PANEL,
1 H.F, 1 Rect,, 1 L.F. Comnplete with
Condensers, Filament Rheodtats, in
bandsome Mahogany Cabineb, as illus-
frated. PRICE, without valves or plug-
in transformer, £14 14 6. N.F. Trans-
former for broadeast wave-lengths, 5/6
extra.

Menzy spen: in ¢-exting home plexsures is

a sound inzestment.

Why not call at our Slowrooms and
inspect our varied display -of complete
sets, and have them demonstrated to
you?

SEND THREE STAMP3 FOR
ILLUSTRATED  CATALOGUE.
Visit our Stand No. 15, All British

Wireirss Exhibition, Horticultural Mall,
September 30th to October 7th.

3-Valve Panel

Manufaciurers of best quality wireless apparalus.

WATES Bnos' 13/14, GT. QUEEN ST., KINGSWAY,

LONDON, wW.C.2. 'Phon-" Gerrard 576,
I & B E =

Do you get
PCGG?

OUR crystz_il or valve may be the
best of their kind—your aerial high
as Snowdon, your tuner perfectly

accurate, but unless your ‘phones are
O.K. you won't get maximum *sigs.”
Signals come “thumping in’” through ERICSSON
"PHONES —they're built that way—for never-
{ailing clarity and sensitivity. The magnets ne ver

lose lheir_ strength and ' shorts™ don't exist.
And they're easy and comfortable to the head.

Back of ERICSSON °'PHONES is the

accumulated experience of a generation in
%\ telephone manufacture.

Write for Particulars

The BRITISH L.M. ERICSSON

MANUFACTURING Co., Lud.
Head Office : 60, Lincoln’s Inn Fields, W.C,

Telephones

g for £6-0-0
i LSOO TP PO PO PSP IO PP PP PO PSPPSR TP
CRYSTAL SETS from .. .. . .. .. .. £110 O
H.T. Batteried, 60 volt, from o o 12 0
Accumulators, 4 volt 40 amp,, from .. .. . .. £112 O©

Have this for
FREE TRIAL

in Your Own Home
THE PERFECT RADIO RECEIVER

Designed by Wireless experts after exhaustive
experimentis, and-All-British made

YOU CAN RECEIVE PER.
FECTLY WITH THIS SET

Music ands speech from broad.
canting stations and many
amateur stations, spark signals,
wedather reports and forecasts
from aireraft and ships’
stations, time eignals from
Paris,

By reason of its special
design and scientific con-
stiuction, this Radio Set
gives perfech elliciency on
all wave-lengths from 200
t0 2,600 metres.

: Price £4 -4 -0.
SPECIFICATION.

Slider Rods,

on

mounted
ebonite brackets, ensuring perfect

2.Slide Tuning Inductance Coil,
of special design, 12 in. by 3% in.,
ebonite panel, 12 by 5, correctly
engraved, ball and socket de-
tector, high-class testing buzzer
and key, telephone condenser,
terminals for aerial, earth, and
*phones. The whole enclosed in

insulation. (When mounted on
the usual wooden blocks, leaks
cocur, wood not being a safe
insulator.) )

No expense has been spared in
making this a thoroughly praec.
| tical and easily operated Instru-
coiid Mahogany Cabinet, with  ment. No accumulators. Com-
drop front, as illustrated. plies with P.0. regulations,

Full ingtructions for setting up and operating included with each set.

SEND NOW FOR YOUR FREE TRIAL

THE PERFECT RADIO RECEIVER Is sent on a week’s free
trial, so that you may test it in your own home, on the distinct
understanding that if, after you have correctly wired It up
according to the simple Instructions sent with each set, you do
not get good signals, as stated above, we will

RETURN YOUR MONEY IN FULL

You may see and demonstrate the set at our Showrooms, or send
your order, with cheque or iioney order payable to us, when the
Perfect Radio Receiver will be forwarded post free without delay.
Fuller particulars sent post free. b
Double Head-phene, 4,000-ohm, 32/6. 100 ft. Aerial and 3 Insulators, 12/6.

THE
London Electrical Equipment Co.,
27, FINSBURY STREET, LONDON, E.C.2.

lBefm'e Purchasing Elsewhere Write for Particulars to—

" City of London Wireless Co.,

27, FORE STREET AVENUE, E.C. ‘Phone: Lozdoa Wall, 1518,
HEAD GEAR. Best British Made ‘Phone. 4000 ohms, at 25/- Set.

OUR 1-VALVE SET (Fully Guaranteed).
COMPRISING:

One Valve Holder.

Aerial Reactance.

Vario Coupler.

Coarse and Vernier Condensers.

Filament Resistance.

Grid Leak and Automatic Blocking Condenser.
All mounted on Ebonite Panel in Polithed Oak Case

rressaananpees

All other Acccssories in stock. Cash with order. (Postage extra.)

-
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CONDENSERS. IN
RECEIVING SETS

(Continued from page 311.)

applied to the plates of-a cendemser is not
merely - increased or decreased, but is also
reversed in diteetion—obviously the pressurc
on each plate will increase from a minimum to
a meaxtmum, then decrease to a minimwun
again in the saine direction, before the same
cycle of eperations can occur in the opposite
direction ; in the same way that a shunting
railway engine gathers speed. slackens speed.
gtops, and then reverses its direction of
motion.

However quickly the pressure varies in
‘magnitude or direction, the charge of electricity
in the condenser will try to vary immediately in
step with the applie] pressure. for the current
flow iz presumed te consist of electrons, which
move with great velacity. and have practically
‘no ““inertia.”” But unless the breakdown
voltage is reached these electrons cannot pass
through “the dielectric as an electric current;
they must therefore move viz the connecting
wires. :

This they can ouly do when the applied
pressure-in these' wires is degreasing, and is
thevefore, for an infinitely short space of timec,
less than the back pressure from the condenser.
In the first quarter-cyele of operations, therc-
fore, the condenser will he accumulating a
,greater and preater charge of electricity. and
in the second guarter-¢yelé it will discharge
‘this electricity along the connecting wires, and
-when - the applied eloctric pressure, . having
fallen to zero, begins to increase in the opposite
direetion, electricity will flow into the con-
denser in that direction, enly to be discharged
in the last quarter-cycle.

¢ lmpédance” of Condensers.

From the very rough explanation given. we
can realise that the larger the capacity of the
condenser, and, most important of all for
wireless work, the greater the frequency at
which the clectric pressure changes direction,
the more nearly does the circuit behave as if
there was a straight through connection ; that
is to say, the smaller is the “ impcdance ” of
the condensert.

An example of a condenser, so used-to
gy w n : 5
provide a ** path ** of low impedance for high-
frequency currents, while presenting practicatly-
mfinite impedance to direct currents, is the
condenser shunting the high internal resistance
of the hightension battery.in a modern valve

“1eceiver.

The impedance of a coil of wire, on the other
hand, such as the eoil L,in Fig. 3, inereases
with the frequency at.which the electrical
pressiie applied to its ends changes direction.

When. therefore, we wish to tune the aerial
or closed circuit to a definite frequency,
corresponding to the wave-length of any
particular transmitting station, we can do so
by varying the capacity of the condenser
C,. or Cy, until its effect on the circuit exactly
counterbalances the opposite effect of the coil
L. or Ly: The whole circuit is then most
sensitive to alternating electrical potentials of
that particular frequency, and is thercfore
tuned to the corresponding wave-length.

In a receiving set it is an advantage to keep
the capacity of the tuning condensers small,
and the cofi L, or L, isthereforeadjustable
by tappings, or may be replaced by other
larger coils in turn, if the circuits are designed
_to be gdjustable over a large range of wave-
lengths and thevefore of frequencies.

Popular ‘Wireless Woekly, Scptember 16th, 1922

A transmitting set built by Mr. W. Happe'qbacl_:, the Ritz Hotel, Pic[;adilly.

HOW TO MAKE A
SHORT-WAVE RECEIVER

(Continued from page 314.)

1 in. high. A small hole should be drilled
through the upright part of each of these
clips to accommodate’the contact caps of the
grid leak.

The grid circuit condenser with its leak
should be fitted on the under side of the panel
close up to the two terminals provided at the

“top left-hand side of the panel, that is

between these terminals and the spindles of the
range switch.

The telephone by-pass condenser. should
also be fitted on the under side of the panel

‘close up to the two terminals which occupy

the centre of the right-hand side of the pancl.

When all these parts have been fitted into
position it will only remain to wire up the
instrument. The general connection scheme
has already - been given, but in order to
facilitate the wiring operation a detailed
wiring diagram will be given next week.

(To be concluded next week.)
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Five of PETQ’S Useful Accessories

If you need more, just'send for complete ILLUS-

TRATED CATALOGUE and make your selection.

CATALOGUE (P) also contains list of stations.
POST FREE 6d.

LAMINATED

FILAMENT RHEO- . .

STATS. “Velvet”. VERNIER CONDENSERS. RADIALSWITCH
Type. Complete with For panel mouating. ARMS. - Complete.
screws for panel mount- Price 4.6. Price 2/1. Studs

ing. Price 4, with Nuts, 1/- doz.

LEAD-IN INSULATORS
8 ins. by.! in, Price 2/-

12 jos byl insFrice 219 SPHINX RESISTANCE UNITS

ith Clips,
VISIT OUR 2 3,601- 5 l\’l;lsvég. Prlugoseh 2/6 ;a_ch.
STAND’ NO° 1 69 i(,)"ee:z:l?r (Ggéor;?lteedn:?mt?sc.)e.

ALL-BRITISH WIRELESS EXHIBITION,
HORTICULTURAL HALL, SEPT. 30 to OCT. 7.

PETO SCOTT (The Condenser King),

FEATHERSTONE HOUSE, 64, HIGH HOLBORN,
LONDON, W.C.1.

e —___ "2
W

; e = -“ b‘ ~—

WIRELESS INSTRUMENTS |

and parts manufactured by  and bearing the name * BROWN

;\?nnci%cg?ugh»t with absolute confidence in their quality, value, and
The “Brown " Super-Sensitive Telephones

These Telephones ‘are unquestionably the clearest and most sensi- ,

tive made, and, cousequently, increase the distance over which
wireless can be heard.

BROWN'S are recognised as the most comfortahle {o wear, due

?o tlxel_r extreme lightness in weight and adaptable adjustnent.
There is no wireless head 'pliones in the world to cowpare with ‘

BROWN'’S.
- /"

Sy e
/“ I” “D"” TYPE ’
A" TYPE Low Resistance
Low Resistance 48/

58/-

High Resistance

High Resistance

= -

62/- to 52/-
66/-
: (Th [
ey e clude Cards.)

see that the name BROWN is stammped on the back of each ear-
piece. This is the hallmark and proof of their genuineness, excel.
lence of finish, and highest efficiency.

As supplied to British, Allied, and Foreign

IMPORTANT NOTICE.—Wlen purchasing BROWN’S, you should ’

In universal use.
Gdvernments.

VISIT OUR STAND, No. 43, ALL-BRITISH WIRELESS EXHIBITION.
Horticultural Hall, RS Ea JLLUSTRATED GATA- a

Sent. 30 to Oct. 7. LOGUES POST FREE

ca :
ngl I{lgeilfsg: SG . TD London
Victoria Road, ‘Q/MOaTWE“ STRegy Showrooms *
North Aclon, = EREL 19, Mortimer St.,,
London, W.3. et London, W.1.
e . -
ARmm—— e R ~S—

USE

THREE STAR

ACCUMULATORS

andhave 1 HE BEST

WE SPECIALISE IN ACCUMULATORS FOR WIRELESS SETS..

WRITE FOR OUR LATEST PRICE LIST.
LIBERAL TERMS TO THE TRADE.

THREE STAR ACCUMULATORS,

CROWLAND ROAD, ''®-
o 475, SOUTH TOTTENHAM, LONDON, N.15.

)
]
)
)
)
4
4
4
4
)
)
)
y
)
)
4
4
)
: Postage 1/86.
)
4
)
)
)
)
4
)
)
b
)
)
)
]
4
>
1

P gees o8 e e e T e T Eer Teeemge a Wy PP T g g g vy
.

) Quality -
: PRICE -
) and see you get the address

2o RIGHT

Complete sets of Metal Parts with Knob and Engraved
Scale for making Variable Condensers,
10/6

e -
B 6/-

0003 - - - - - - -
Postage 9d. extra.

Qak cases for above, 4/- and 4/6 each. Postage 9d.
HEAD °PHONES, 4,000 OHMS.
The greatest bargain ever offered, one quality only, THE
BEST. 225/~ per pair. Complete with Cords and ends.
Call and see these at our Showroom. Postage 1/- extra.
BUILD YOUR OWN CRYSTAL SET.
12-inch Coil, Base and Ends in Teak, Rod and Slider.
Crystal Detector and Terminals.  First-class finish
throughout - - - - - - . 16/-. Postage 1/8,
100-ft. Aerial, 4 Insulators, 10 yds. Leading-in Wire, 7/6,

PARROT LOUD SPEAKER repeats every-
thing it hears. 2,000 OHMS.
50,- each complete. Wall Pattern,

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

YOU CANNOT BEAT US FOR PRICE AND QUALITY.

Every Accessory for. Wireless in stock at Lowest Prices,
CATALOGUE FREE.

WILL DAY, LTD,

19, Lisle St.,Leicester Sq., London, W.C.2.

’Phone: Regent 4577.  Telegrams: Titles, Westrand, London.

consistent with Best Quality.

RIVIPS SRR NSRRI NI

(s N SR MRS RIS L RSN R D)
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B B R o A e R e e s Bt
13 S 27 & o
S g OMNIPHONE :
These “* Super-Sensitive ” Head Phones are the result of many years’ expe- @ %
rience, and over 30,000 of these have been purchased during the last four 6 0
months. and repeat ‘orders are being given which prove their excellent value. g CRYST L RECEHVER s M
DELIVERY FROM STOCK. ¢ . A é
[ ] o
Every Set is thgrourrhly bestetd, and ‘!]I" ar]e g,l\zarn:lt?d l? p»r&zct cga?n::,lion & &
readily adjusted to any position. ery light and tomfor e ndar ® N . 1% X
1csistance 4,000 ohms.” Each complete with Double Head gear with con- g Type A.—Wave length range 300 to 500 s
necting cord. metres for Broadcasts. Price complete .. £4 100 ¢
29s, VOd price over’Coun r 6d. price by; Post, <_) ) 6
We also supply 120 ohm, 2,000, 6,000, nnd 8,000 Head Phones. % Type Al.—For Broadcasts and Paris b
MARCONIPHOXNES, From ‘ Condenser Spacer @ . e . 4
Each £4 13 6 \Washers, large and 4 time S]gnals' Pnce cOmplete = .. £5 0 0 e
TR o | gmeller w13 Q48 . 2
gellEKExs Soop e]:el-‘rom 4 188 Ct;l:]lélct“‘_lsn(;]lgs ;zirmdgz“m s 8 Type B1.—A receiver de luxe for all. ©
?,2°;J),2{°}‘}j‘&,ds‘§§ef{:,,' 12 io O oral G Guailna ¢ Wave-lengths from 300 to 2,600 metres ¢
Magnatox Loud Speater,” ofyar Beteotor - 56 4 (Paris) inclusive. Price complete. . .. £7 00 &
2 El‘mor yrew Amplifi 2o Lo Leizt&mgh,urnsma long P 3 P °
P m\p;.wl;; Inductance ;T\l T 50 % The above are carefully designed aud well-made (2
"n'd':g,',‘;"v’oxl,’“ffr‘ef_( ® 42 10 0] _and washer  Each Set 3 S wireless instruments, of the highest efficiency, and S
3-valvo power Amplifier, LTy S 2 o4 are capable of receiving the concerts up to distances 4
complete WIth valves, ’"'"""{a =X co(;nplcte._ f at least 25 il ft 1 ¥ nd ar ¢
lt;ut lac:;ﬂbauerlcs (For o ol smznl and medfum, per s ?; ol a degs 0 miles—olicn muclh more—a are v
agn 9 . .. o .
.Cry: shld ’l‘unerI 1 111‘(3 | Telr.:lx”gnea]sml c;’gzx:znplete = <.> covere ¥ our guarantee. &
led, ete  with g
‘condenser  and esstal 118 0 S Drass ceitroprods G e In polished walnut cabinet, and supphed with ;’
Crystal 'run::wmll)‘;\lxebd" 2BA Biass Screwod Rods, 9 complete equipment, mcludma 4,000-ohm ’phones, z
C?llélpieten\vlﬂll condenser ., | Bm‘;‘i nata. C2BA. 4B, 5 o aerial, insulators, lead-in tube, etc., and instrue- S
Hhonite Valve holders, ‘4 ERETA, er dou 4 o tions. Eent carriage free. 3
lega. with nuts and uning Ba quare Brass Q ) 6
washers e 1 0‘ rod in 1iin." lengths . & ® These receivers, while complete in themsslves, may form b4
Lo TR J“f:{’ﬁ’ 10| T Tihen o iing 8 S the nucleus of a more elahorate set, as speclal provision is S
Ebonite Siider  and I":r\;’al!lors,!gg sl?:;f,ela ‘n, A o made for the ‘attachment of a high-frequency valve ©
benl‘l:‘; kenobs Jyin. dia., 8| Insulatcrs 2-ln. Reel . S': amplifier. &
;(m{vled edges, tapped, 8: Ivonne aiTek’ pail 4 ) i . 1 5
Ebonite shects,  varioni | Aera 1b| i Earth, and 'yhonlo & y CALL FOR DEMONSTRATION, OR SEND FOR FULL PARTICULARS. 2
th' ck)nes!es {cut to ur;,y 1 penal” wWire. 106 gtt‘l 3 & e 6
slze. . .- per . o = -
Rwiteh arms, complete .. ™ 6 azg ith :: Ii’;i‘é{:"g:i 46 3 ALL WIRELES:) ACCESSORlES- Llsr FREE. g
fixed 1 mo Wireless Masts. in four : . _ _
C‘}'.}';“"i’ifnes \enu’iﬁfm".}m' % I”“i;eetlontz (oh!lllng 1 fe. 4 9 5 i‘ H E 0 M N E p El @ N E. w l R E L E S S C 0 , &
per doz. - pairs . amen resistance N 5 ' .
POSTAGE EXTRA. WHOLESALE TRADE SUPPLIED. ° 24, Warwick St., Regent St, Loendon, W.1. °
GEORGE PALMER, Wireles and Sound (.é -P_hune:geglent 3335, 2(}qurds rLrem Regent St., betwecn (2
9 Transmission Specialist, & Robinson & Cleaver’s and Maison Lewis,
47, Gerrard Street, London, W.1. Bi0>045-6 -0 8% t<->e¢-o<-,»o®o®o¢o¢-a¢o<->‘o<->o¢c<>o¢%

s SELF CONTAINED OR UNIT SYSTEMS sy

Marconiphones,
Marconi Scientific Units, & ¢
Waveora Units, Etc. _ ncswa 2

We give demonstrations lo purchasers al our showrooms.

Tuners, Coils, Rectifiers, Amrylifiers, Valves, Magnavox & ;:22 B R o A D C A s T l N G i:i

Brown Loud Speakers, Microphone Amplifiers, H.T. &

L.T. Batteries, and all Wireless Accessories. f;g BRY PLACING YOUR ORDER NOW.
Special quotations for Technical Colleges, w 1 y &
bzzhoolsqand Edz{cahonal Inslmmegns gg ggﬁuﬁ%%?rg’r .:};II?EBII?I%SEL%F%IEEDP H{)SI YT{'INE {:i

The Radio Waveora Co. (Dept. P), 33 ZENITH OF EFFICIENCY IN ALL RESPECTS, E

168, Regent Street, London, W.1. t FREE DEMONSTRATIONS DAILY. >

Tl phones - Gerrard 3039; Western 847. \55 (Also Sundays, G to 9 p.m.) E(
welepiamy:” Wychwood, *Puone, London. " DURCHASE YOUR SET FROM THE ACTUAL 5
: —— s AT R e MANUTACTURERS AND SECURE BEST VALUE. X

THE STUART “FAMILY SET.” A

! THREE-VALVE TYPE, \ b

¢ i ENORMOUS RADIUS.. - - £26 10 0 ;‘T:

] THE STUART “JUNIOR SET.” :_ 3

O\II VALVE TYPE (Also suitable for “ Broadeast”’) £10 O ,’}t

T e e T =T . o ocmenons B e e e e G b
FILAMENT ; VARIABLE ke Traniform;e\rs, ngh—,l-‘rquené:y An%de Tuners, all 2%

B ] Wireless Aceessories an pare Parts, Magnavox b4

W RIIESISTAIXCES”‘ i - fuoury“]ii??fljsc . fo Megaphones, Brown Loud Speakers, ete., s’upplied from :
H r;:ce oafvzurnc‘):g:/ln r:neenulce e' o easnanE cl; jii= o FOB )‘.‘ Stock. Prices on apphcaﬁon :‘3‘
F{esnstance to 4/3 o smd‘,o ‘::lelc':“'fm’:]““" types ,M Send for copies of our Illustrated Booklets Nos. 2 and 3, giving full 3

45 particulars. Post free Gd.

2
VISIT STAND MNo. 12 AT THE ALL.BRITISH = j“ STUART WIRELESS TELEPHONY (0., &
:}(

E EXHIBITION, HORTICULTURAL HALL,
§ SEPTEMBER 30—OCTOBER 7. 'f‘ Flngsway Corner Bulldlngs, 109 ngsway,
= ’;‘T London, W.C.2. S

€h d G d:
- Shogmem e 110, STRAND. Sive
ﬁllllllIulllllll||II|I|||||||H|||||||||||IIu||||||||Illlll|||||I|||||l|||||||||||I||||HIIh. r:HA LREAEIGFEITEPLBLT AL EILINI QY LILL LT L L LRI @éi&%‘s‘a&
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WIRELESS CLUB REPORTS.

The Editor will be pleased to publish concise reports of meetings of wireless clubs’ and associa-

tions, reserving-the- right to curtail the reports if necessary.

Hon. secretaries are reminded-

that reports should be sent in as soon after a meeting as possible. Reports sent in cannot appear
in this paper in less than ten days after receipt of same. An asterisk denotes affiliation with tha
Wireless Society of London,

The Durham City and District Wireless Club.

Cn Friday evening, August 25th, the fifth
meeting of, the above society was held. It
proved to be a very enjoyable and intensely
interesting evening for the members.

The Morse buzzer class, conducted by Mr. G.
Nurthen, assisted by Mr. W. Rushworth, was
quite exciting, the ladies particularly enjoying
themselves.

After Morse practice the hon. sec., Mr. G.
Barnard, gave a short lecture on diagram
interpretation, using 22 diagrams upon- the
blackboard to’ represent various apparatus.
These diagrams were copicd by the rnembers.
After the announcements the chairman, Mr. 8.
Kelly (hon. treas.), commenced the question
period by asking the secretary to revise briefly
the last lecture on the relationship between
inductance and wave-length of a closed oscilla-
tory cirenit. At the request of a lady member
Mr. Barnard gave a condensed explanation of
the function of a crystal detector in a receiving
circuit. Mr. R. W. Holmes, at this point, drew
and explained upon the blackboard the curve
ropresenting the relationship of the resistance
offered by a crystal to tho E.M.F. applied. A
lively discussion then followed.

Several new members were enrolled. There
was no time to discuss the merits of a free
library.

Intending members are always weleome,

Hornsey and District Wireless Society.

A full meeting was held on Friday, August
18th, and it was arranged that the club set
should consist of 3 valves—one high-frequency,
one detector, and one low-frequency.  Mr. Pugh
consented to make the panel, and Mr. Webster
volunteered to make the cabinet to' hold it.
The whole of the club members meet every Fri-
day to construct various items to include in the
set, which it is hoped will be in use very shortly.

On Tuesday, August 22nd, the members
present ehjoyed speech and music from 2F Q
and 20 M, as well as Morse signals from various
stations, including loud signals from G F A on a
2.valve set lganed by Mr. Webster for the
evening. Other members have kindly consented
to lend their sets from time to time for demon-
stration purposes.

This society, which was recently founded,
has now a membership of over 30, and is anxious
to increase its numbers still further. Full
particulars can be ‘obtained from the hon. sec.,
Mr. H. Davy, 134, Inderwick Road, Hornsey,
N.8, on receipt of a stamped addressed envelope.

Ramsgate, Broadstairs and District Wireless
Society.

The following gentlemen have kindly con-
sented to become vice-presidents: Hon., E. C.
Harmsworth, M.P.; Lieut.-Col. Sir T. B. Robin-
son, K.C.M.G.,, K.B.E,; 8ir Cecil Hertslet,
K.B.E,, J.P.; Sir Edward Rigg, C.B., C.V.O,,
1.8.0.; H. Bing, Esq., J.P.; Rev. F. (&, Ridge-
way, M.A. ; James Emery, Esq. ; H. C. Flower-
dew, Esq.; W. G. Riddle, Esq.; and C. F.
Grossmith, Esq.

Following an informal meeting held in July,
a committee meeting was held on August 24th,
at Ramsgate, under the chairmanship of Mr.
H. C. Norman, B.A. The committee of manage-
ment, composed of Messrs. H. C. Norman, B.A,,
E. Guy, M.Sc., E. P. Pester, B.8c., C. E. Hume,
P. ¥. Weeks, M.B.E,, P. E. Stanley, and F.
Harrison (Ramsgate), P. F. Cotton and F. C.
Marshall (Broadstairs), considered the necessary
rules and details for formation, which were
adopted.

It was agreed to divide membership into
three sections: *‘Members,” * associates,”
and * student associates.” Subscriptions to be
10s., bs., and 2s. 6d. per annum ; mnembers hav-
ing two votes and privilege of bringing a friend
to lectures, ete., once a month ; associates hav.
one voto but not the latter privilege; student

associates being junior members still at school.
The first meeting, which was a genera
meeting, was held early in September, when
the question of permnanent headquarters was
finally decided. Weekly meetings will bo held
to commence, which will embrace buzzer
practice, instruction in construction of apparatus
and individual sets, etc. All locally interested
parties of either sex are invited to write to either
of the hon. sees.. who will be delighted to supply
further information. The first list of members
is most encouraging.

Joint hon. sees, : Mr. F. Harrison, ‘° Rochester
Cottage,” High Street, St. Lawrence (Ramsgate),
and Mr. F. C. Marshall, 6, Ramsgate ﬁoad,
Broadstairs (Broadstairs and district).

The Wireless Society of Liverpool. *

A highly successful meeting of the above
society was held on Thursday, August 24th, at

tho Royal Institution, Cqlquitt Street, Liverpool.

Special arrangements had been made with
the Ashley Wireless Telegraph Co., Ltd., of
Renshaw Street, Liverpoo!, whereby they would
transmit telephony and musical items from
their experimental station, 2 K H, the same
being received on a 5.valve receiving set of their
own manufacture (2 H.F.,, 1 Rect,, 2 L.F.
valves).

The programme commenced promptly at
8 p.m., and continued until '9.30, there being six-
minute transmissions with intervals of five
minutes’ duration each. The receiving set was
operated by Mr. C. G. Williams, of Messrs.
Ashleys (who is also a prominent member of the
society and on the advigory committee). The
whole of the items were received extremely
satisfactorily (especially in consideration of tho
fact that the set was worked in conjunction with
the society’s indoor aerial, which is of but
moderate dimensions), and were made clearly
audible to all present through a * Brown ” Joud
speaker. The programmeo was very varied, con-
taining amongst’ other items selections from
Gilbert and Sullivan, ‘“ Annie Laurie,” * The
Policeman’s Holiday,” a pot-pourri, and the
inimitable Tom Foy in a speaking record.

The five-minute intervals were occupied in
answering the questions deposited previously in
the question box, Mr. 8. Lowey rendering
great assistance.

All intending members are advjsed to apply
at onee to the secretary for application forms, so
that none of the special meetings which are being
arranged will be missed.

Hon. sec., Mr. C. L. Lyons, 76, Old Hall
Street, Liverpool.

The Beckenham and District Radio Society.

The above society is now in full swing.
Although only a few weeks since the inaugural
meeting, ever thirty members have been
enrolled, and many applications for membership
are being received.

At a general meeting held recently, it was
decided to hold the meetings on Thursday
evenings, at 8.15 p.n, at 114, High Street,
Beckenham.

A committce was appointed to draw up rules
and arrange a syllabus of lectures and demon-
strations,

On August 19th the society gave a very
successful demonstration at the annual féto
of the Beckenbam Allotment Society, held
at the Technical Institute, when, by special
permission of the P.M.G., Lieut. Walker {20 M),
Brentford, kindly transmitted music at varioua
intervals, which was received perfectly and with
marked satisfaction by a very large number of
““listeners-in ”’ of all ages.

.A junior section is heing formed for those
under the age of 18 years. Ladies are also
welcomed as inembers.

All applications for membership should bo
addressed to the hon. sec., Mr. J. F. Butterficld,
10, The Close, Elmers End, Beckenham.

# SCREWS AND

31y

NEW GELLULOID CASE
CONDENSERS
: e T
24/-
0005
17/6
‘0003
15/-
00005
12/6

| QUALITY TELLS:
2% Gross sold in

six days

Every descrip-,
tion of Wireless
oods

i W N S
SPECIAL TERMS TO THE TRADE

B. L. HOUSTOUN,

65, Endell Street, London, W.C.2,
'Phone : Regent 4911,

TO WIRELESS EXPERIMENTERS. PAYENT Yous
INVYVENTIONS.

They may prove very valuable, Puarticulars and

consultations free. BROWNE & CO., Patent Agents,

9, Warwick Court, Holborn, London, W.C. 1.

Established 1840. 'felephone, Chancery 7547.

THE BEST BOOK ON

WIRELESS FOR AMATUERS:

How to makeand use a Wireless Valve Recelver Set, By
E. K. Spiegelhaler. This book has been specially written
for Amateurs in Wireless. Ciear Constructional details
accompanied by 24 very practical Illustrations are given,
which will enable the operator to build his own set
economically and to work it successfully when made.
Price 2/- net. Send P.0. for a copy.
E.&F. N. SPON, Ltd., 57, Haymarket, London, $.W.1.

PHONES,; Marconi, H.R., 158. pair; Valve Legs, 3d.
ach ; Terminals, 3d. each; Detector Panel, parts,
ncluding drilled eb. top ready to assemble, 18s. 9d.;
H.F. and L.F. Panels, parts, H.F. with cond.,
L.F. with trans.; eb. top ready to assemble, 23s. 6d.:
Tuper, complete parts, 33s. 6d.; Fraser Patent Coil
Holder, 10s. extra; 8lab Coil Carriers, Pateat, standard
plug pitch, fits any holder, 2s. 8d. each ; Rev. List B.gratis.
JAMES FRASER & CO., address as E.T.C. below. Wireless
Instruction. Day, Evg., Postal Courses in Radio, Valves,
etc. P.M.G. Exam. and Amateur Classes. Also Tele-
graphy and Cable. Prospectus free. ’Phone: North 103§.
Principal, Electrical Training College, Radio House,

Manor Gardens. Holloway, London. N 17, o

SINGLE REGEIVERS
For Wireless.

A llmited stock of first-class Aluminium Watch
Type Receivers, quite new, 150 ohms, brass
terminals and clip for head band on back, highly
sensitive thin diaphragms accurately adjusted,
good niagnets. DBargains at 6s. each, post free;
worth double; each tested on our Aerial.

One pair small reels of 46-gauge best enamelled
capper wire, sufficient to re-wind bobbins of the
above receiver (or any others) to 4,000 obms
resistance, 2s. 6d. pair. -

ADOLPH TAYLFORTH & CO.

. Works:
12, Leverington Street, Clerkenwell, London, E.C.1

STEVENS COUNTERPOISE EARTH BOX & CABLE
OUTFIT. Send cash 6/6 (includes postage in U.K.).
ENSURES BEST RESULTS WHEN INSTALLED.
Instructions supplied. Length of cable 30 ft. Addi-
tional 10 ft. lengths, 1/- each.—A. H. STEVENS,
12, 8hrubbery Rd.. London, 8.W.16. ’Phone Streathan: 1816,

DAVIS & TIMMINS,

LTD,,
34a, York Road, King's Cross, N.1,

——

TERMINALS

FOR

WIRELESS SETS
Write for Illustrated Lists.

-

=%
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RADIOTORIAL

All Editorial Communications to be
WIRELESS, The Fleetway House,

addressed The Editor, POPULAR:
Farringdon Street, London, E.C.4.

The success of the wireless exhibition at the Central
Hall is a good indication that the delay in broad-
casting has not seriously damped the general interest
in amateur wireless work.

The various firms exhibiting did reecord business,
and the technical staff at the POPULAR WIRELESS
stall had a very busy time answering guestions.

Judging by the questions asked—hy ladies as well
as gentlemen ~hundreds of people are only waiting
for the broadcasting service to commence belore
they purchase a wireless set.

Therefore, it is in the interests of manulacturets—
egpecially those concerned with the Broadcasting
Co.—to get down to business as soon as possible.

At present, public comment is not favourable to

- those who control the future of hroadcasting.

We recognise the difficulties and appreciate the
delicate positiou manufacturers are likely to find'
themselves in uniess they can see a way clear to get
their money baek- but there is a limit to public
patience. .

‘It would, perhaps, have been far more satisfactory
if newspapers had been allowed to arrange the broad-
casting service.

Manufacturers would have benefited to an even
greater extent than they now anticipate, and I jeel
sure that the organisation of a broadcasting service
would have received speedier treatment.

However, we are definitely assured that broad-
casting will commence this winter—in October, to
be precise—and until then we must exercise a littie
more of that rare gift patience.

THE EDITOR.

i
Pﬂ

Owing to the enormous number of queries

received daily from readers of POPULAR
WIRELESS, | have decided to reply individu-
ally by post. A weekly selection of questions
wil, however, be printed on this page, together
with the answers, for the benefit of readers of
POPULAR WIRELESS in general. Ques=
tions should be clearly and explicitly written,
and should be numbered and written on one
side of the paper only.

All questions to be addressed to : POPULAR
WIRELESS, Queries Dept., Room 131, The
Fleetway House, Farringdon Street, London,
EC.A4.

Readers are requested to send necessary.
postage for reply.

‘T. R. W. (Doncaster).—How can one obtain
an idea as to the probable remaining ampere
hours capacity in a partly discharged accu-
mulator ?

This is quite simple if pgriodical hydrometer
readings arc taken, Multiply the difference between
the specific gravity at full charde, and at the time of
test, by the specific gravity constant, subtracting
from the result the rated ampese-hour capacity. The
specific gravity constant is obtained by dividing the
ampere-hour output measured on a test discharge at
normal discharge rate by the nunber of degrees that
1ll'|c speeifie gravity has fallen during the last dis-
charge:

- ke %

D. M. V. (Swansea).—What is meant by the
“bullet ” conduction of a valve ?

That would indicate colloquially the one, of the
threc possible methods of conduction, applicabie to
the thermionie valve. The ejection of electrors from'
1he filament is compared to the discharge of bullets
from a machine-gun.

The other two methods are the * birdseed,” ap-
plying to liquids and eyemplified by clectrolysig
(the bird carries the seed with it, and drops it when it
Peaches the electrode) ; and the ** firchucket,” This
latter applies to the conduction in solids where the
atoms arc not capable of locomotion and must,
therefore, pass the electrons -from hand 4o hand,
ogcillating slightly in both directions to reecive and
pass them on, and so gradually_being thrown:into a
state of \'il_;rution*whl(:h is*cnllcd heat.

T. R. E. (Newark)—Can you give me a
simple formula for discovering' the capacity
of a condenser, the factors being in inches ?

AK
K +,T X 0000002246 mfd.
d

E 3+ 3

“ AMATEUR " (Blackpool).—By doubling
the number of turns of wire on a coil, do I
double the wave-length range ?

You niore than double it. The inductance of a cot!
fs proportional to the square of the number of turns-
By doubling the number the magnetic {ield is
doubled, and this latger will, when the current is
stopped or started, cut the windings, which are
twice as many as before, and thua generate four tines
the E.M.F., because this E.M.¥. is directly propor-
tional to the turns and the strength of the magnetic
tield., It must be understood that this is an opposing
¥.M.F., generally termed ** back E.M.F.” It will not
mean that the wave-lenpgth range is quadrupled;
bhecause the capacity and inductance of the aerial
must be taken into the calcutation.

UNITED BY A COMMON

D. F. S. (Bournemouth).—Can a resistance
of high value be ‘used for low-resistance tele-
phones in place of the usual telephone trans-
former, following the same principles of the

resistance intervalve-coupling of - aperiodic
nature ?
Yes. A resistance of the.order of 100,000 ¢hms i3

placed in series with the plateand H.T: The telephones
with a condenser of ‘05 mfd. eapacity in series are
placed directly across. Finally, a small variable
condenser should be shunted dircctly across the tele-
phone terminals.

ka % #*

“INTERESTED ” (Belfast).—What is the
largest wave-length of the ‘353. set described
in No. 17

About 800 metres.

Is a condenser unnecessary for that set ?

A 0005 mid. variable condenser aeross the coil
will make finer tuning possible and slightly inerease
the wave-leugth range, but is not essential.

Will a nail driven into the wall do for the
carth, as my nearest water-pipe is 12 yards
away from the set ?

No, because the substance of a wall will not be a
zood conductor. Although a water-pipe makes a
fairly good earth connection, a direct earth to a platv
or rod of metal buried in fairly moist ground is always
to be preferred. In cases where the earth lead must
be of some undue length, two or-three wires of heavy
gauge should be run in parallel to:reduce resistance.

If I put my aerial wire round two chimney
stacks, will 1 require three insulators-for each
chimney to keep the wires from touching the
brickwork ?

You sghould confine yourself to the orthodox
double, or, if very short, four-wire aerial suspgnded
between two spreaders. Aerial systems that employ
trinngular, square, or oblong runs of single wire are
not likely to prove at alt efficient.

i Ed *

S. I'. D. (Sparkbrook).—Will insulated bell
wire do for the earth lead ? i

1t it is very short, yes, but otherwise it is advisable
to use wire of somewhat heavier gauge.

If I connect the earth lead to a water-pipe
wliere the telephone earth wire is, would it
interfere¢ with either instrument ?

In such a cage it is advisable to employ a direct
earth to a plate of metat buried in the ground,
‘because if the water-pipe is of any considerable length
before reaching earth it is probable that there woull
be inductiou.

Is a lightning conductor necessary with a
crystal set ¥

Yes. An earth arrester as described in No. 7 ot

Torurar WIRELESS should be placed netoss the
earth and aerial connections of the sct,

(Continuced on page 323.)

BOND
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Do N\'T_ YOus
BELIEVE (7 !




Popular Wireless Weekly, September 16th, 1922,

& BATTERIES

for High and Low tension current.
As supplied to H.M. Government.

“FIRST AND FOREMOST "

Highest electrical efficiency maintained.
The “UNIT” Dry Cells. | High-tension batteries. All
Unlimited flexibility in size, | sizes and voltages with all
voltage, and intermediate =y i :
types of tappings at various

tappings. Efficiently insu- | |
lated to prevent current | mtervals, or sockets for

leakage. E.M.F. 1}v. Wander Plugs.
No. UW. 1. No. W11, EMF 15v,
7/6 doz. 3/6 each.

Size2}” x 13" Size 93’ x I” x 2

Art Catalogue (P.W.) of Standard Sizes sent on pequest.

HORTICULTURAL HALL.

WIRELESS EXHIBITION
SEPT. 30th. to OCT. 7th,

STAND NO. 11.

w=~Tiy

EVER-REA

' WHOLESALE ONLY

=y
R M The Ever-Ready Works,
=y Hercules Place, LONDON, N.7,

'WE TEACH
BY POST.

ADVICE FREZ
Most moderats 1
chargea—payable !
| monthly. '

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—

Architectural Drawing - Mathematles

Building Construction

Clerk of Works’ Duties . Meteallurgy

Aviation Mining

Boiler Engineering Mine Surveying

Boll king Motor Enginecring

Chemistry Naval Architecture

Civil Engineering Pattern Making

Concrete and Steal Salesmarship

Draughtsmanship Sanitation

Electricity Shipbuilding

Engineering Structural Engineering

Foundry Work Surveying and Levelling

Internal Comb Engines Telegraphy and Telephony

Marine Engineering Special Course for Apprentices

What proof do yvou ¢oarry? Your word {0 an employer ia not proof that

‘ou are efficient, but a OCollege Qualifying Diploma or Certifleate, signed

y the Professional Staff, is a proof of efficiency, and a valuable asset in

seeking a remunerative sition.

We specialise in all exams. connected with Wireless and other

technical subjects. If you are preparing for any exam. ask our advice.

All particulars FREE OF CHARGE. Parents should seek our -advice fer

their eons. It you are interested In Wireless, or any of

mentioned  above,

naming the

we will send

FREE BOOKLET.

state your age.

Can I help you?
I WILL GIVE YOU £59

it I fail to produce over 7.000 testimiun.u.s
from others I bave helped

the subjects

you
Pleaso

COURSES SPECIALLY
COMBINED TO MEET
ALL REQUIREMENTS.

RADIO K.B. EQUIPMENT.

IMMEDIATE DELIVERY—IMMEDIATE SATISFACTION
VARIABLE CONDENSERS (with Scale and Pointer)

IN ED
FOR PANEL MOUNTING. M:&é{f‘;‘m
CABINET
CAPACITY. || SET OF PARTS. | ASSEMBLED. [(ASSEMBLED).
*0015 27/- 30/- 38/6
*001 21/~ 24/- 31/6
00075 17/- 20/- 26~
0005 14/- 17/- 22/6
*0003 11/~ 14/~ 19/-
0002 8/- 11/- 16/-
*0001 7/- 10/- 14{6
+00005 3/6 5/- 9]-
ENGRAVED EBONITE DIAL .. .. 3/3 extra.
LAMINATED SWITCH ARMS (Complete): .. .. .. 2/5each.
FILAMENT RESISTANCES (Panel Typs) .. .. .. 4/-each

“K.B.” UNITS.

DETECTOR PANEL s svc.. £4 146
CONDENSER PANEL g P o] EYT AR
L.F. AMPLIFYINQ PANEL .. .. £ 3 O
H.F, . 1 e oo £1 .13 6

;
Price includes Engraved Panel- and Polished Mahogany Cabinet.
Parts also supplied. '

“K.B.IL” 2-VALVE RECEIVER (1 Rect., 1 L.F)
COMPLETE from Aerial to Earth £15 15 O
PANEL ONLY ., .. .. .. .. £8° 8 O
LARGE STOCKS OF ABOVE NOW IN HAND. ALSO STOCKS
! OF ALL OTHER AMATEUR REQUIREMENTS.
Carriage cxtra on orders under £2. CATALOGUE P|W, POST FREE, 44
[ VISIT OUR STAND, NO.8, 2

AD-British Wireless Exhibition, Horticuitural Hall, Sept aber 30 to October 7.
« Listen in’ at our Showrooms: Open 9 a.m. till 7 p.m.

THE “K.B” RADIO EQUIPMENT COMPANY,
Head Ofices & Showrooms : 109, High Read, Kilburn, N.W. 6.
Bus Services— 3 minutes Kilburn Park Station

8, 16, 28 & 51 Pass Door. Bakerioo Rly.).
C MRADE SUPFPLIED,

For they are- jolly good Fellows.
THE “FELLOCRYST”

(REGISTERED)

WIRELESS
CRYSTAL RECEIVING SETS.

BRITISH THROUGHOUT.
g - g

COMPLETE (As Ilustrated) €3 : 7 : 6
with one pair ‘of double headphones—postage 1/6

NO BATTERIES REQUIRED.

The set comprises tuning coil with a wave-length of approx. 300
to 1,500 metres; Silicon Crystal Detector; 4,000 ohms double head-
phones; 100 ft. coil of 7/22 stranded copper wire; 2 shell insulators,
terminals, etc.

Each set tested and guaranteed to receive broadcasting within a
range of 15 to 20 miles, and Morse signals from a much longer range.

Extra headphones, complete, 30/- per pair. Postage, 1/-.

FELLOWS MAGNETO CO., LTD.
¢ Telephone : LONDON, N.W.10. Telegrams:
Willesden 1560-1, Quixinag, Phone, London,
Visit our Stand, No. 10, Al British Wigetess Exhibition,

. "Horticultural Hall, September j3oth to. October jth.
{E.P.S} 3.
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Some Useful Books

AT POPULAR PRICES.

WIRELESS CIRCUITS AND CONNECTIONS. _
This handbook ‘conbuins 90 useful Diugrams of Circuits and Connections,
with Expianatory Notes; making un excellent guide to the most etTective
arrangement of the apparatus. Price 6d. net, or post free 7id.

WIRELESS AT HOME. . )
Containing all information necessary for the novice in Wireless Tele-
graphy and Telephony to fit up and get the best use out of his Sfr‘:’ltloﬂ;
together with heipful hints for the receiving of broadcast W ireless
News, Concerts, etc. Written in clear and understandable language.
Ilustrated. Price 6d. net, or post free 73id.

WIRELESS TELEGRAPHY SIMPLY EXPLAINED. - . ]
A popular handbook dealing as simply as possible with this highly
engrossing subject. Succeasive chapters deal with Essential Apparatus,
Sending. Receiving, Special Methods, Station-working, Miscellaneous
Points, the Triofde, Simple Receiving Sets. and a table of the Interna-
tional Morse Code. Price 9d. net, or post free 10id.

SMALL ACCUMULATORS: How Made and Ueced.
This is an Elementary andbook, intended for the use 6f Amateurs and
Students “ in electrical matters. Dealing with the Theory of‘ the
Accumulator, the making of 4-volt ard 8-yolt types, and how to Form,
Charge,sand Use Accumulators; aiso a valuable chapter on Charging from
Alternating Currents. Well {llustrated. Price 9d. net, or post free 103d.

ELECTRIC BATTERIES: How to Make and Use Them.
A practical handbook for Amateur Electricians, deseribing in a simple
fashion the prnincipal forms of. primary eleotric batteries, together
with explanations of their working and use. Fully iilustrated.
Price 9d. net, or post freec 104d.

From all Booksellers, or post free as above
from the Publishers :

PERCIVAL MARSHALL & COMPANY,

66, Farringdon Street, London, E.C.4,

: LIRS
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THERE YOU ARE THEN |
GRIEFFIN

FOR l
UALITY EFFICIENGY DESPATGH

COMPLETE SET OF PARTS TO BUILD

f

{
A SUPER VALVE PANEL FOR 17/«
CONTAINS :—Ebonite Panel, 1.in., drilled, Filament Rcsistanco,'

Grid Leak and Condenser, Telephone Condcenser, Valve Holder:
necessary Terminals and Insulated Wire. Postage 6d. extra

“ Griffin’’ Super Crystal Set (300/2,000 metres),
wonderful value Price 38”"

Cabinets and Panels made to your own req uirements.

QUALITY FRICES,

Accumulators, ** Three Star *’
4 volt, capacity 10 amp. hrs., 19/3
20 25/9
28/11
49/-.

Condensers, special .quality for
panels
1001, 25/-; '0003, 15/-; <0003, 20/
Crystal Detectors, 4/6 and 9/6
Filament Resistances, superlor, 4/6
Headphones, 4,000 ohms, 25/-
Brown’s, Stirling, §2;-

14,
6

” ”

10 ,,

Bai,terles,"HAT. (Si,e,mens;.
15 volt, 4/-; 30 volt, 9/-; €0 volt,18/
Aerial Wire.

gﬁ;(?ngfe%‘:e;'/zg,ﬂ%bol‘ﬁ e, ' 21"; Cojl-holders, 3 coils, 21/-; 2 coils,
Silicon Bronze, 18¢., 100 ft. 3 b [
Ehonite. ' ! b a3 tnductance Coils, wound, 12 in. by
““A" quality, sheet, per lb. 4/6 4 [n., 3/9; unwound, 6d.

do. tube (}), per it. 3d. | Transformers (Federal), 35/-

Send us your orders for ajl other accessories in stock at market prices.
Terms—Cash vith order 4 postage. Delivery free, £2 0 0 and oVer.

GRIFFIN WIRELESS SUPPLIES,
80, Newington Causeway, London, S.E.1

(2 minutes from Elephant and Castie Tube Station). 'Phone: Hop 1506.

TN P N N I A NI N NS NI S RN RS RS MWWvg

WIRELESS ENTHUSIASTS.
: ABSOLUTELY COMPLETE

ror £3 -10 -0 casu

DR £1-0-0 DOWN AND S/- WEEKLY FOR 12 WEEKS

OUR BEAUTIFUL CRYSTAL SET No. 1, WITH 4,000 OHMS HEAD-

PHONES, LEADING-IN TUBE, AERIAL WIRE. AND SiX INSULA.

TORS. TESTED AND GUARANTEED FOR CLEARLY RECEIVING
BROADCAST SPEECH., MUSIC, AND MORSE MESSAGES.

—

THE COIL 15 WOUND ON BEST * ISOLO * UNSHRINKABLE TUBE
127x4°, GIVING A GOOD PICKING-UP RANGE AND MOUNTED
ON POLISHED BASE. WITH CONDENSER, ETC.
BOOK OF INSTRUCTIONS WITH EACH SET.
Cheques, P.O, or M.0. must be crossed SEND YOUR ORDER
NATIONAL BANK, Ltd.,, King's Oross Branch. TO-DAY WITHOUT DELAY

H. A, WHITE & SON, 229, Pentonville Road,
London, N. 1. ’Phone: Central 3045,

PRSI
HERE’S REAL RADIO SERVICE!

OUR AIM—IMMEDIATE DELIVERY. QUALITY HIGH. PRICES LOW.
AERIAL WIRE, 7,22, stranded copper ... 2 4 /- per 100 (t.
REEL INSULATORS X 1 2d. each
Wound 12 by 4 in. coil, with 24 Enamelled Wire 4.8
3 in. sq, BRASS RODS, 13 in. length . . €d. each
SLIDERS (vest turned Lbonite) 9d

276 =8
9d. per doz.
5d.
74. each
aa.

e

CRYSTAL DETECTORS, mounted on Fbonite base
CONDENSER VANES. Alumintum, cut trus to 1-1,030th
SPACING WASHERS: Small, 34Q. per doz.; Largo
EBONITE KNOBS, best turned Ebon'te
IVORINE SOALES, 0-1€0
IVORINE TABS, ECarth,
Reactanco T .
BLOCKING CONDENSERS
VALVE-HOLDERS, A typ
VALVE-HOLDERS, better
CONTACT STUDS . L> =
VALVE LEGS. set of four, with nuls
FENAMEL WIRE. 24 cauge .. e L . 2/8 perib.
DOUBLE MEADPHONES. 4.000 ohme . 27 {6 per palr
Large Stocks of Enamel, Cotton, and Silk.-covered Wires,
For further enquiries and prices, give us a ring, or write.
TO0 SAVE DELAY WHEN ORDERING, PLEASE ENCLOSE POSTAGE,

0 Electrical and Wireless Engineers,
WaterlooElectric CO-, 129, WATERLOO RD., LONDON, §.E.1
TRADE SUPPLIED.

Telephone : Hep 5619, A
~M\M~ww~mJ

Aerlal Thones, H.T., L.T.
ou 24
z/8
iod. ..
1/8,1/9.2/3each
8d. perdoz.
ed.

e ..,
types .

¢

No Waiting. Delivery from Stock
: » Perry Head Phones

4,000 2 1 /-

Ohms
Specially designed for Wireless Telephony.
Receivers osiranged in series, Aluminium
Cases and fitted with extremely light and
efficient Head Bands, and Twin Connecting
Cords. |

per
pair
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RADIOTORIAL

QUESTIONS AND ANSWERS.

(Continued from page 320.)

J. E. H. (Longsight).-—Will a sheet of tinned
iron 1-16th in. thick by 2 ft. square buried 2'ft.
down make a good earth ?

Excellent if the ground is fairly moist. Solder the

earth Jead to the pla

* k] »

“ SpicER ” (N. London).—What wave-length
) gauge
wire on a 4-in. gylinder ? :
1,000 metres with"a: P.M.G. aerial.
Why does the P.M.G. allow only 100 ft. of
aerial ?
To limit the efficiency-or poasibility of amatenr
ansmission «nd- re-radiation-on wave-lengths that

would interfere with commercial working.

* * *

H. D. (Rotherham).—What is meant by a

standard 2 P.M.G. aerial ?

A double aerial, using a total length of 140 ft. of

wire, The new regulation, by the way, allows 100 tt
comhined height and length for single or mwulti-wire

- aerials,

* * *

D. M. (Hanilton).-—How much 22 enamelled
wire will be required to wind an inductance
12 by 4 in., and what would be its probable

wave-length range ?

11h 2,000 metren,
How many plates are reguired to make a

0005 mfd. variable condenser, using the }-in.

spacing washers ¥

Five fixed and 4+ moving, the latter 3 in. diameter,
* * #

N. X. L. (London).—Can you give me a

formula for calculating the wave-length of a
coil ?

A coil cannot be said to have a wave-length.

A coil of a eertain value of imductance expressed
in microhenries, placed in a closed circuit with a
condenser, can be expressed as a coeficient in the
following formula :

Wave-length =1885 \/ K x L metres, where K i3

the capacity in mierofarads. Again, this coil can be
placed in series with the aerial and earth, thus
increasing the total inductance of the open cireuit,
aud therefore increasing the wave-length range.
It is found that the most careful calculations of the
frequency or wave-length of an open circuit show
error when compared to the reading shown by a
calibrated wavemecter.
varying valnes of, the aerial and earth. 1
calculations may be made by applying the following
formula :

This is mostly duc to the
Rough

L=3910a°N?B cms., where a=rading of centres

of conductors in ems., b=overall breadth of coil in
ems. (commonly spoken of as length), N
turns per cm. The result is not_in mhs. but cms.
1 mbh.=1,000 cms. (C.G.8. units).
the neeessity of transposing :

number of

In order to prevent

Wave-length=60 K x L metres, K and L belng’

expressed in cms. (1 mierofarad= 900,000 cms.).

There will be a fugther slight error in.the result due to

the fact that insulation space has not been taken into
consideration, but where enamelled wire is used this

will not be very large.

In order to be able to ‘obtain the approximate wave~
length range of a certain coil on a certain aerjal it
will be necessary to know the values of the aerial in

orderto be able to apply the above formule to useful

The capacity of an aerial of average
with a 100-metre fuondamental wave-
length will be some 0002 to ‘0003 mifd., while the
inductance will be about 14 to 15 mhs. This will
meau thereforc’ that the above formula for wave-
length can be reversed to discover the approximate
values of the aerial if the fundamental wave-length
is known (see page 112, No. 7), and the capacity fixed
at, say, ‘0002 mfd. Say the fundamental wave-
length is 90 metres, then approximate inductance

can be simply expressed as L =(W85)J -+ 002 mhbs.
To this should be added the valuo in mhs. of the
loading inductance, and then by means of the same

formula, 7.4., 1885 /K x I, with 0002 mfd. as the
capacity coefficient, the approximate wave-length
range of the open circuit ean be calculated,

* * *

W. G. M. (Leyton).—What is the best way
to clean off the enamel’ on the primary coil
s0 that the sliding contact can make contact
with the wire ?

purpose.
dimensions

. coil are conngeted up the wronyg way.

1922,

A small piece of fine carborundum cloth should be
wrapped round an ordinary pencil. This should be
gently run up and down the coil along the poing
of contiet until the copper brightly shews through
the enamelling.

L * * *

8. R. T. (Brockley).—Are thcre finer wires
than the 48-gnuge mentioned in conneetion
with high-resistance telephones ? 1-ecamot
discover even this gauge in the standard wire
tables.

Yes, there are 49 and 50 8.W.G.

If so, what would be the diameter and
resistance per 1,000 yards of such wire ?

-50 S.W.G. ‘0010 inch diameter, 31,220 olms per
1,000 yards.
= * E3

“ PrzzLep ” (no address).—Is it possible to
receive if the aerial wire is insulated or
enamelled, or should the enamelling be seraped
off 7 ' '

_ Quite possible, but for various reasons it is advis-
able to avoid the use of fabric insulated- wire for
aerial or lead-in. On the other hand, enamelling
will help to pre\'eilt deteri?kration. r .

L. B. (Northampton).—Could I receive the
Hague on a crystai set ?

As has been pointed out upon many previous
occasions in these colurins, a crystal set, owing to its
comparative insensitiveness, is not capable of the
reception of telephony over a range above 20 miles
or %0,

* * *

J. T. (Patricroft).—What will be the maxi-
mum and minimum wave-length T can receive
on an inductaice coil wound with 400 turns
of 28 S.W.G. on a 2}-inch former ?

150 to 1,100 metres ou-a: avemge*amateur aerial.

*® 3 E

R. F. C. (Cardiff).—Should I be able to hear
the Paris time signale with a coil 5 inches dia-
meter wound with 360 turns of 24 8. W.G. onan
aerial 50 ft. Iong ? p

- As you ean tune to just over 3,000 metres there is
no reason why )‘0’:1 should Eot do so.

“ CoxDENSERS *' (Kendal).—What is the
specific -inductive capacity of ebonite, glass,
rubber, and shellac ?

Ebonite, 2'5; glass varies considerably fron 3 for
an ordinary crown, to 10 for a dense flint ; rubber, 2'3
(vulcanised 2°9) ; shellac, 3-2.

* * *

L. J. (Bermondsey).—Most variable con-
densers are fitted with a scale marked in degrees.
I understand that this does not indicate- the
actual capacity, but can it be taken in any way
to give with a little calculation what the
varioug readings mean ?

Approximately the eapacity will be proportfonal to
the angle of the pfinter cxgressed b}; the seale.

“Varvos ” (Cricklewood).—Why is it that
my set will not oscillate ?

This may be due to several reasons. The coupling
between the reaction coil and A.T.I. may be too loose,
This can be easily tightened by the addition of-ecapa=
city in the form of a small variable condenser of the-
order of "0003 mid. or so aeross the reaction coil.
Again, 1t may be that either the H.T. or thereaction
AnotHer pos-
sible eause is that the aerial may be shorting to earth
through the earth arrester, or that the H.T. may have.
run down, or the*ﬁlament not bright enough.

E * &

G. M. (Cork).—Are '1,000-olut ’phones con-
sidered as high resistance ? "
Yes. 1,000 up;\'urds H.’P.

“@apacity”  (Easthourne).—What is o
“ hilli  condenser, and why is it so named ?

That is a very small variable condenser, the value of
which will not exceed some micro-microfarads. A
niicro-microfarad is a billionth of a farad.” The
derivation of the*name wil} now be*clear. :

T. R. (no address).—What is the best
method of coupling valves for a receiver for
very short wave-lengths 1

Tuned circuit coupling. In place of the usual
transformers a small single Fayer coil with a variable
condenser across constitutes the primary, while a
small variably coupled coil acts as the secondary. .
This latter’ may be tuned by the addition of a small
variable condenser, but adjustments are liable to be
more.critical vith a danger of “ howling.”

(Continued on next page.)
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—PARTS—

Condenser, panel type, 001 ,, 21/-
Lo » » 0003 .. 15/6
Telephones, 4,000 ohms ,. .. 25/«
Telephone Transformers,
for 120-ohm ’phones.. .. .. 15/~
Intervalve Transformers, L.F... 18'6
Ditto, Ex-Govt. ,» .. .. .. 15/~
Single-valve set, panel with 2
condensers, fil. res., Valve,
Accumulator, H. T. Battery,
and Phones.. .. ., ..£5/5/0
List for Stamp,

S. E. PARKES & Co:, Ltd;,

46, Camberwell Green, London, S.E.5.

WRIGHT BROS,,

Elsetrical & Radio Engineers,

33, CROSS STREET, SALE, MANCHESTER.
SPECIA; WIRELESS NOTE.
Notice—We beg to inform all Wireless Enthusiasts

our New Wireless Catalogue is now ready.

Filament Resistances.. Complete with best Ebonite
knob, pointer, heavy stop pin, § to 10 ohms}
resistamce .. ., ., ., Each 3s. 6d.
Combined Ebonite dial and knob. Engraved and
Polished. 3in. dia, .., ., Each 2s. 9d,
Catalogues 2d. post free. Satisfaction or money
rafunded.
TRADE SUPPLIED.

' GET
FRASER'S
CATALOGUE

FREE for STAMP :: S8ETS & PARTS
FRASER, Sentine! Ho., South: ton Row, Lond

That book you want

On Wireless, or any Technieal subject.,
Foyles have it, or will quickly obtain it.,
1,000,000Q vols. (Second-hand and New)
on every conceivable subject in stock.
Write for Catalogue 120 (free) mentioning
. requirements,

FOYLES, 121, Charing Cross Rd., London.

F. W. ILE'S WIRELESS SUPPLY.
Aerial Insulators, Porcelain (special), each £0 0
Aerial pulleys, ex-Govt., aluminium, each., 0 1
Aerial Wire, 7/22copper, per 100 ft. .. .. 0 8
iiu. Slider Rods, 13 ins. long, bored, each ‘0 0

acquered crystal detectors on ebonitebases 0 5
Murdock double head sets (2,000 ohm total) 1 10
Ebonite knobs; knurled and polished, caclr 0 0
Mullard Ora valves, limited number only; each 0 15

All orders sent by return on receplt of cash.
BOSCOMBE, EAST BOURNEMOUTH,

AGCUMULATORS, ctc. New & Guaranteed,
4-Volt, 25-Amp. Celluloid 11,34, Postage 1/-.

- E-T-T-—XNI-—J--7-C]

4-Volt, 40-Amp. 1%/6d. 6-Volt, 40-Amp. 25/8d.

e % 60 ), *1/3d. 6 o =
w80 Ly S W= & ,, 8 , 36/-
Packing 1/6d. extra. Packing 2/- extra.

9/22 Aerial, 8/~ 100 ft.; Mullard Ora Valves, 15/-4
15-V, Siemens, H.T. Datteries, 4/-; Marconi R/
Valves, 26/6d. ; Accumul: t>r Charging Board, 37/6d.;
Voltmetets, WatcH pattern, o/12 Volts, 8/-.
éash with order. Goods" despatched per return,
LOWKE & SONS, Ltd., Northampton.

AWAY AHEAD!

Some firms pride themselves on
being up-to-date. We go one
better and claim that we are
“AWAY ahead.”

Send two stamps to-day for our
list of Wireless Sundries and
prove this for yourself,

ELECTRICAL SUPPLY STORES

53, Albert Terrace, King Cross,
HALIFAX, ENG.
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ELECTRADIX RADIOS.

Immediate - Delivery -
from our Huge Stocks.

Everything' from a Recorder to -an
Earth Clip.
The best-cquipped City depot.
COME AND SEE US.

9, Colonial. Avenue.is first openingon left
in the Minosies, near Aldgate Station,
Metropolitan Railway.

LESLIE DIXON & CO. .75,

9, Colonial Avenue, London, E.1.

rwwm M

SPECIAL PURCHASE

2,600 Pair; Saper-Sensitive High - Resistance
Head-phopes, 4,000 Ohms. - Brand New.
Delivery from stock. £1 7 6 post free.

OLIVER'S WIRELESSORIES,
196, Wandsworth Bridge Road,
Phone: Putney 1257. London, S.W.6,

T ARSI WA RS RASAS A RIS

DON’T WASTE- MONEY! Buy Direct at Trade
Prices! Complete Crystal Set, with ’phones, £2.
Complete Valve Set, £4. Aerial Wire, 2/6 per
100 ¢t. Write at once for list. You’ll be
astounded.—E. 8. HARLEY, 115, Shacklewell
J.ané, Dalston, I8 Established 1910.

WIRELESS
MANUFACTURER

“Requires additional Capital in ovder
to cope with rapid increase of busi-
ness. - Working or sleeping Partuer-
ship offered. Letters only to Box C. D.,
cfo Lile’s Advertising Offices, 4, Lud’
gate Circus. London, E.C.4.

RUBBISH

Is eaay obf'umble Duy right and =0 insure custon
. LARGE STOCKS OF
Lbonite, Sheets, Rods and Tubing kept.
Dials and Knobs, etec.
. DOV'T HESITATE—Write for Pric: List New.
RADOITE—41 BERNERS STREET, LONDON, W.1.

Improved

[THE . |
Albert Wireless Apparatus Co.
67, Harrington Road, Sth. Norwood, S.E.25 |

Manufacturers of the highest
grade sets and s and component paris.

CRYSTAL RECEIVER

Comprising 12" X4'' coll.condenser.improved detector,
terminals, etc. Polished mahogany cabinet,

£2 5s..0d.

With 4.dﬁo-ohm 'phones, 28 6 extra. ‘Carriage pald
COMPLETE SATISFACTION GUARANTEED.

Component paru for crystal and va!ve
receivers supplied at extremely low prices. |
ENQUIRIES INVI1ED. |

PRI NI NI

Wireless Sets Erected

YOUR SET WILL NOT WORK
‘| UNLESS . PROPERLY ERECTED.

I Wireless .sets.are now ‘‘ foolproof,” hut they
must he properly assembied and the AERIAL
yroperly erected. We have a stall of experts
whe will- dd this for you, and, from:thence on,
your trouhles will.be at~ any end. Remember,
thal” the pm\mnty of-'electric cables and telel
'puone wires will alfect your set if not properly
erected.

i For fuller partlculars of our
reasomhle scale-of charges,-write:

THE .THOMAS-NOWLAN WIRELESS
.SERVICE €0.,
18, BEER LANE, LONDON, E.C.3.

service, and
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RADIATORIAL
QUESTIONS AND ANSWERS.

" - (Continued from previots page..)

D. W.- P. (Chathani).—What will be the
hetter for the "earth, a 6-ft. lead to the
waterpipe or 9 {t. to an old bicycle wheel
buried i the greund ?

- THe direct earth to the cycle wheel will be the more
efﬁcmnt

* * *

5 AMATEUR *  (-Kidderminster ).—Does a
zincite-bornite. combination grystal - benefit-
by the addition of a battery in the circuit ?

No.
* B *

Are four-electrode
extent ?

In reception to some considerable cxtent, especially

the type known as the * Negatron,” but very little in
transmission.'

valves used to any

A AT (Bridgwater).—Should the primary
and secondary of a loosc coupler be wound in
opposite directions ?

No, wind the coils in the same direction.

* * *

F. L. J. (Ramsgate).—Is cotton-covered wire
Letter than enamelled for winding inductance
coils, and why ¢

Yes ; cotton or silk-covered is to be preferred. In

the first case, unless very carefully handled and.

wound, enamelling is always liable to crack, but the
more important point is that the self-capacity of a
coil wound with enamelled wire will be greater owing
to the smaller insulation spacing.

E * *

F. G. (Birmingham).—How many turns to
the inch can be obtained with 22 S.W.G. ?

30, if enamelled ; varying down to 16, using
double cotton-covered according to the thlcl\n(‘s of
the various insulation coverings.

* * * -

“ Novice ” (Gloucester).—Can bichromate.
batteries be used for the filument of a valve ?

No, as the voltage rapidly falls with tho rather
large current required, for that purpose:

How many feet to the pound are there of 22,
24 28 and 30 S.W.G. enamelled ‘wires ?

1 22- 4’3 24- 684 28 1, 5la ., 30-2, 14".

W. 8. S. (Bedford) —What are tonic train
signals ? i

Continuous wave signals mtcrrupted b) a buzzet i
or f)rc..k at the transmitting station.

Can I receive same on a crystal set, and who_
uses the system ?

Yes, they will come’in on a crystal set. Several’'of
the amateur stations, a few service aireraft and ships.
* * *

“ IpEAL ” (Dundee).—Can I put up a wire-

less set comsisting of 7 or 8 valves in my

restaurant for the benefit of customers, and
would I be able to pick up broadeasting
stationsin London ?

You would have no difficulty in accomplishing
that range with such a set, but the P.M.G. will not

grant licences at present, at any rate, for such
purposcs,
* * *
L. R. (Southend).—Would 24-gauge

enamelled wire do for a lead in from the aerial
about 50 feet long

1t will do, but in point of highest efficicney a much
stouter gauge, such as 16, or a stranded, such as 7-22
would be better. If the 50 fect refers to lead in alone
it must be pointed out that a down lead should be

taken the straightest possible line to the set, avoiding

angles and undue length inside thc?ouse.

H.. (Wigston).—Would a coil 24 by 4
mches with two layers of 24- ﬂahge wire* Le_
suituble for a crystal set ? :

No. Such a coil would give a wave- length s0 great
as to be useless for rcception on such a set. One
layer on such a former 10 inches in length would
prove much more usefut.

Suljivan’s Head-Phonés. 120w. Sec-hand 10,6 pair.

Single G.P.O. Receivers, 130w. Fitted with - can-
vag ~head band, otrap and cord, 5/- ecach; Single
Receivers, 36 ecach; "Phone Plug and 4-spring.
Jack, 16 each; Crystal Detector (Silicon), 4/6
each; G.P.O, Head- Phones, 1,500w,, 15~ p. pr. Post
Frece, ROBERTS, 2, Midmoor Rd., London, S.W,12

Is a licence necessary before erecting an
acrial of an incomplefe set ?
The licenee is the very first consideration, and

should be ‘obtained before commencing the con-
struction of the set. -

* % *

C. E. H. (Barnes).—Whilst connecting up my
set last night I {orgot to attach the aerial lead
in to its terminal marked ‘* A,” and left it on
the floor ahout 5 feet from the set. On
switching on tfie filament current I distinctly
heard Marconi House, and could understand the
words fairly well. Can you explain this
phenomenon ?

For such a short range with a valve set, it is not
at all remarkable to hear a station with no aerial
attached to the set- The coils and the earth lead,
and cven the wiring of the set included in the open
circuit will act-as an aerial for the reception of fairly
powerful stations, such as Marconi House, over a
short range.

* * =

. R.D. (Kentish Town).—I have a crystal set
with an inductance wound for 12 inches with
24-gauge wire on a former 4 inch in diameter.
The aerial is a 45 ft. single. What will bec my
maximum wave-length ?
2,300 metres.
* * *

F. 8. J. D. (London).—Encloses a sketch of
an aerial and asks whether it will prove
efficient for reception. It pung from a chimney
stack to a fire escape, and goes off at an angle
of about 80 degrees to another stack, a total
Jength of 100 feet.

An aerial should not double back or have angzles
in its horizontal run, A 50-foot wirc between the
stacks or one of the stacks and the fire escape will bo
far more cfficient.

2 WD is situated in Wolverhampton.

* * *

‘“ AMATEUR (March“ ood).—Is it possibla
‘to create a Tesistance of 4,000 ohms apart from
re-winding, for 150 ohms receivers ?

The cfliciency of a high resistance receiver does not
lay in its resistance. - The term is mis-applied.

In what manner are loose couplings con-
nected ; is it purely induetion ?

Yos.

With a good aerial what set will be necessar ¥
to hear the Hague and London concerts ?
Three valves.

How many valves to hear the Hague on a
high resistance loud speaker ?
Five, most probably.'
S N * *

“CaoRCHITE ' (Church, Lancs).—Am I
complying with G.P.O. regulations by erecting
an aerial across,a passage at the end of the
gardens ? -

Not if it is'a Dllb]lc right of way.

* *

D T T (Cobham) —1Is a grid leak an im-
provement in the Armstrong super-regenera-
tive circuit ?

No. Two small dry cells should be inserted Into
each valve cireuit with the negative terminals coun-
nected to the grids.

Arc any particular types of valves to be
preferred ?

Yes, “ hard ™ valves should be used.

Is it correct that this circuit will only ba
useful for very short wave-lengths ?

" No, but the shorter the wave-length the greater the
awmplification.
% * *

“ PuzzLep ” (St. Albans).—How is a buzzer
connected to a crystal set for testing purposes ?

Merely by induction. The buzzer circuit preferably,
with a small low resistance coil inserted between the
battery and buzzer is brought into elose proximity
to the inductance, and the crystal adjusted to obtain
the loudest induced signals that resutt. A point
always to rememiber in connéction with the adjust.
ment of a crystal is that it should be adjust.ed to
weak signals, therefore the buzzer cireuit should be
placed just as far away as will reduce the strength of
thic signal so that it is barely andible.

T/Y
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There is No Need to Pay More than our Prices for BROWN or SULLIVAN RADIO HEADPHONES.

— e T e
We guarantee these 'phones to be in perfectly new condition and as efficient as any ’phone obtain-
able irrespective of the price paid. These ’phones were supplied to His Majesty's Government and
evory instrument has therefore passed the strictest test.
We havo received HUNDREDS OF TESTIMONIALS from delighted and satisfied customers, many
of which wo have reprinted in our catalogue, and we earnestly commend them to the notice of the
Wireless Public. These are convincing proofs from those who have actually tested the ‘phones,
and, together with our personal guarantee set out below, will, we feel confident, dispel any
doubts in the mind of anyone as to the quality and efficiency of the goods we offer for sale.

BROWN HEADPHONES

(“A” Type. Reed Pattern. Aluminium Diaphragms)
MUCH BELOW MAKER’S PRICES

I 20 ohm S ’ 49’ 6 (Make:('—)'fs,/_Px'ice)

e 8,000 ohms 426 (".")
Brand New Condition Unused. Sullivan 8,000 ohms 36'6
IMPORTANT' Our stock must not be confused

ith the ™ ditioned”” ’phones . o 3
Rekhe W el o Cords 2/9 extra.  Packing and Postage (Registered) 1/- extra.

that these phones are in brand new condition and have never been used.
WQ Guarantee that they are equal in efficiency to any ’phone on the market at the present time.
that if after these ’phones have been thoroughly tried and tested and compared with any other
’phone on the market, you are in the least dissatisfied, return same to us within 7 days and

WE WILL REFUND THE FULL AMOUNT PAID FORTHWITH,

THE CITY ACCUMULATOR CO,,

S U R 4 © Mark Lane, London, E.C.3. rvoue ten Conoon.

London: 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, LTp., Barmsley.
Glos: BRISTOL WIRELESS Co., 52, Cotham Hill, Bristol, .
S. Wales: SOUTH WALES WIRELESS INSTALLATIONS Co., LTp., 18, West Bute Street, Cardiff,
N. Wales, Lancs.,, Ches., & 1.0.M.: THE *“ ALL BRITISH ” WIRELESS MANUFACTURES Co.,, L,
70, Central Bldgs., 41, N. John Street, Liverpool.

HIGH QUALITY - ,,
CONDENSERS | | ExiOe

Complete with scales.

‘001 wf. 24/- "0005 mf. 18/- 0003 mf. 14/

UNIT -COIL HOLDERS

¢ \3

v

Patent. Shows method of fixing. :‘- (lF -aiesn ‘_' [re—— A5
Brast o e escellent suttpopal Firngh. THE LARGEST SHIP IN THE WORLD
f&ﬁif’nf Uniell o gﬁ —b—-the_W};ite hStar !_.ixl]er i, Maljlest'ic ”—uses Exide
atteries for her wireless installation.
Rgg%S%XEI§E3 All Post Free. Send your order to:— No finer testimony to the general reliability of
’ Dept. B, Exides, and their particular swtability for wireless
ASHLEY WIRELESS work, could be given.
TELEPHONE Co., Ltd. =
i ’ & ELECTRICAL STORAGE
69, Renshaw St., Liverpool. ® @hlﬂm COMPANY LIMITED.,

Tel ‘Grams :

. h ., CLIFTON JUNCTION, 219/229, SHAFTESBURY AVE.,
513 vach A Ligudl Nr. MANCHESTER. LONDON, W.C.z.
PRICES AND PARTICULARS ON APPLICATION.
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“MAGNAVOX"
LOUD
SPEAKER

Radio
MAGNAVOX

The MAGNAVOX
Loud Speaker is based
upon the electro-dynamic
principle. This form of
construction accounts for
the fact that the MAG.-
NAVOX 15 not only the
most sensitive but also
the most powerful of
Loud Speakers.

No. R1282
(18 Horn)

To enjoy and get the greatest possible satistaction trom
your Wireless Receiving Set, equip it with a Magna-
vox Loud Speaker. Hear the voice of the singer
faithfully reproduced, the perfect intonations of the
lecturer, or the natural sound of music. The Mag-
navox 1s established as

The World’s Finest Loud Speaker.

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 Broadcasting extremely
j epular.

IMMEDIATE DELIVERY.
MANUFACTURERS AND SOLE LICENSEES FOR EUROPE :

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.

pesarersesrersensriaserarasrsteitendnates

gVisit our Stand, No. 34, All-British Wireless ;
: Exhibition, Horticultural Hall, Westminster, :

| WIRELESS SUPPLIES CO,

| REGISTRRED

is all you require for any

}given range or degree of
audibility

' COMPLETE OUTFITS FROM

| £5:12 : 6

COMPLETE OUTFIT.

No. 1, containing:
Crystophone Receiver, Type 20 T.1.,
Crystar Aerial Outfit,
A pair of Sterling llead-Phones, 4,000 ‘ -
ohws, packed in suitable box

£7:12:6 |

No. 2, containing:
Crystophone Receiver, Type 21 T.T.,
Crystor Aerial Outfit,
A pair of Sterling MHead-Phones, 4,000
ohms, packed in suitable box

£6:15:6

“Shaight
curved ]

No. 3, containing:
Crystophone *‘ Scout ** Recelver,
Crystor Aerial Outdit,
A pair of British Head-Phones, 4,00
ohms, packed in suitable box

£5:12:6

We might have reduced the price ‘of all the above Complete Outfits
had we deleted the Crystor Aerial Equipment, but after extended
trial and experiment we are satisfied that the Crystor Cowl Insulators
are absofutely essentlal to an efficient aerial, and as an efficient |
aerial is equally as important as an efficient Receiver, by combining |
the two we are-ahble to offer

A PERFECT RECEIVER with A PERFECT }
AERIAL.

Catalogite on  Request

' 64, Mortimer Street, London, W.1.

I ‘Phone: Museum 2672. 'Grams: ‘‘ Adragonax, Wesdo, London.” |
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'GREAT REDUCTION

IN PRICE OF

MITCHELL-PHONES

"

STANDARD MODEL
e

OLD PRICE. NEW PRICE.

25)-

Postage 1/- Exira.

Pgstaggl/- Extra

4,000
Ohms

FREE.
1 Shepherd’s Bush, September, 1922.

Messrs, MITCHELL'S ELECTRICAL & WIRELESS, Ltd.

Dear Sirs,—Please find enclosed a P.0. for 35/-, being the
remittance for 1 pair of your 4,000-ohm ‘ F* type headgear. |
have already in use one pair, which 1 am very satisfied with, and
would very much like to have the new pair on Saturday, 9th
September.—Yours truly, F. G—.

esistance.

——=
A pair of these famous Telephones will be forwarded to

the writer of the following letter, upon his communicating
with us:—

Another Presentation Next Week.

IMPROVED TYPE
MITCHELL-PHONES

| Adjustable Coilsand Magnets. Leather-covered Head Band.
Light and Comfortable to Wear.

2,000
Ohms

Total

Resistance.

Temporary City Showroom: 8, BASINGHALL STREET, LONDON, E.C.2.

BIRMINGHAM; M. LAWRENCE & €O., 25, Bright Bldgs.,, 110, John
CARDIFF: R. W. ROBINS & CO., Park Place. [ Bright st.

MITCHELL’S ELECTRICAL AND |
WIRELESS, Limited, |
Retalilstoesand 188, Rye Lane, London, S.E.15.

Registered Office :
Wholesale and Export: McDERMOTT ROAD, PECKHAM, LONDON, S.E.15.

_— .

ABSOLUTELY COMPLETE £3-10 - & CASH.

OR £1-0-0 DOWN AND S/- WEEKLY FOR 12 WEEKS

OUR BEAUTIFUL CRYSTAL SET No. 1, WITH 4,000 OHMS HEAD-

PHONES, LEADING-IN TUBE, AERIAL WIRE, AND SIX INSULA-

TORS. TESTED AND GUARANTEED FOR CLEARLY RECEIVING
BROADCAST SPEECH., MUSIC., AND MORSE MESSAGES.

WE CAN ALSO SUPPLY A 2-VALVE SET, POLISHED OAK
CABINET. QUITE COMPLETE. PHONES, AERIAL, ACCUMU-
LATORS, H.T. BATTERIES, INSULATORS, VALVES, ETC,
ETC., AS PASSED BY THE P.M.G. AND GUARANTEED,

£9 : 9 : Q cash

INSTRUCTIONS WITH EACH SET.

Cheques, P.0, or M.O. must be crossed SEND YOUR ORDER
NATIONAL BANK, Ltd, King's Cross Branch. TO-DAY. WITHOUT DELAY

H. A. WHITE & SON, 229, Pentonville Road,
London, N. 1. ’Phone: Central 3045.

BOOK OF

r===SELF CONTAINED CGR UNIT SYSTEMS
Marconiphones,
Marconi Scientific Units,
Waveora Units, Etc.

We give demonstrations to purchasers at our showrooms.
Tuners, Coils, Rectifiers, Amplifiers, Valves, Magnavox &
Brown Loud Speakers, Microphone Amplifiers, H.T. &

L.T. Batteries, and all Wireless Accessories.
Special quotations for Technical Colleges,
Schools and Educational Institutions.

The Radio Waveora Co. (Dept. P),
168, Regent Street, London, W.1.

Tclephones : Gerrard 3039; Western 847.
Telegrams.: Wychwood, 'Phone, London.

Perry Head Phones
4,000 21 /_

Ohms
Specially designed for Wireless Telephony.
: Receivers arranged in ‘series, Aluminium
: Cases and fitted with extremely light and
i cfficient Head Bands, and Twin Connecting
Cords.

per
pailr
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HOW TO MAKE
A FILAMENT |
RESISTANCE.

See Special Con-
structional Article
in this Issue.

Canada and Telephony Experiments.
EXPERIMENTS are being made as to the
feasibility of wireless telephonic com-
munication between Winnipcg and the
hydro-clectric power house which is 80 miles
distant.
* * *
Irish Wireless. ,

HE formation of an Irish Radio Associa-
tion has been suggested by Mr. H.
Linton, of Shankhill, co. Dublin, and a

conference of interested parties will be held
at an early date in order to discuss prelimi-
naries.

* * *
Radio and Germany.

EFORE leaving the warship Braunsch-
weig, on board of which he has been
attending the German naval manceuvres

in the Baltic, President Ebert addressed a
wireless message to the Navy in which he
expressed the hoge that the latter would
co-operate in the building up of the republic.

A portahle set belonging to Mr. C. Linant,
73, Church Lane, Charlton, 8.E.7,

Progress in Sweden.

HEAR that the new radio station which is
to be crected on the west coast of Sweden
will be situated between thc towns of

Falkenberg and Varberg. Preliminary con-
struction work has already been begun, and
it is hoped that thc ways and concrete con-
structions will be completed by the end of the
autumn.

* * *
Business for Disposal.

CCORDING to the “ Electrical News,”
the Canadian Government is desirous of
getting rid of its commercial wireless

telegraph business. The coast navigation and
naval services will be rctained, but the station
at Barrington Passage (N.S.), which was used
for the commercial service between Canada
and Bermuda, will be closed down.

TOPICAL NEWS

.THE Air Ministry, on behalf of the Royal
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CONTROLLING

MODELS
BY WIRZLESS. l

(NEW SERIES).
By MAJOR
RAYMOWD. PHILLIPS.

Will tell you how to

11

make your own ap-

AND - NOTES ‘_Paratus at little cost.

to prevent any wireless amateur receiving
and translating the messages and using them
to draw up his own weathet forecast, exactly
as is done by the Meteorological Office, from
the same messages. The * Wireless Weather
Manual,” published by the Stationery Oflice,
price 9d., explains the whole process.

Southport Sehool’s Radio.

ENNINGTON ROAD School, Southport,
celebrated its coming of age recently
5 by the installation of a wireless set.
It is hoped to increase the plant in the course
of a' few weeks. Thc woodwork necessary
for the fixing of the set has been executed by
the boys at the. local Education Committee’s 5 . "
Woodwork Centre. ) 7

2 ® - For Amateurs.

THE following are some of the exhibitors
at the First Exhibition held recently at
the Central Hall whose apparatus 1
noticed and considered worth recommending
to amateurs :

Associated Electric Traders, Ltd., telephon®
head phones, small receivers. Messrs. J. B.
Bower & Co., Ltd., crystal and small valve
sets; components. - B.N.B. Wireless, Ltd.,
galena, ganerite, crystal detectors, switches,
condensers, etc. Messrs. Henry J. Brewster
& Co., crystal receivers and accessories.
Messrs. J. Bridge & Sons, crystal receiving
sets, amplifiers, sets of parts, and accumula-
tors. - The Concordia Electric Wire Co., Ltd.,
-wires and insulating linen, silk, paper, etc.
The Electric Appliance Co., Ltd.; wireless
instruments and parts. The Fleet Radio Co.,
one-valve receiving sets. Ifuller’'s United
Electrio Works, Ltd., batteries and accumula-
tors. Messrs. J. Lipowsky, three-valve re-
ceiver and general accessories. Messrs. James
Macintyre & Co., valve and crystal receivers
and loud speakers. Mecssrs. Pettigrew & Merri-
man, Ltd., valve and crystal receiving sets,
auxiliary apparatus and parts. The Wireless
Exploitation Corporation, crystal and valve
sets, frame aerials, etc. The Consolidated

ca.

HE Editor again asks me to bring to the
notice of all amateurs holding trans-
mitting licences the fact that Popurar

WireLEss will shortly publish a detailed list
‘of stations in Great Britain.

It is estimated that there are nearly 400
amateur transmitters in this country, and it
would greatly assist the compilers of the list
if amateurs would kindly send along a postcard
giving brief details.

* * *

‘The Air Race.

Aero Club, carried out all the wireless

and meteorological arrangements in
connection with the recent air race, and gave
frequent reports of weather conditions and
the progress of the machines.

A special map, showing the route and giving
other information, was placed in a window on
the ground floor in Kingsway, and attracted
a large crowd.

Six wireless stations were utilised to report
the progress of the machines.

* * *
Extension in Germany.
following is extracted from the
“Times”: The Drahtloser Uebersce
Verkehr Aktien Gesellschaft (Wireless
Overseas Traffic Company) of Berlin, with
controlling stations at Nauen, Teltow, and
Eilvise (for Hanover), is mecting the antici-
gated extension of wireless communication
y an increase of capital to the extent of fifty
million marks [at present rates £10,000].

The prospectus gives some interesting facts
of the increased use of wireless on the part
of the people. For communication with the
United States alone, in 1920, two and a half
million words were transmitted. In 1921 the
total was eight and a half millions. During
the first quarter of the current year the
number rose to over three millions, or at the
rate of twelve million words for the year.

* * *
British Association Meeting.

URING the meeting of the British Asso-
ciation at Hull a demonstration of 4
weather forecasting by wireless was

given by the Meteorological Office with the
object of showing how anyone possessing a
small wireless receiving set can pick up and
utilise the weather reports broadcast at fixed
hours each day from the Air Ministry, the
Eiffel Tower, and other European stations.

These messages were sent in code as usual ;
but the code is not secret, and there is nothing

Trading and Manufacturing Co., Ltd., crystal
receiving sets. The Murray Printing Tele-
graph Systems, ¢ Teletype,” a new printing
telegraph machine that is described above.

A new type of Coil) Holder invented by Mr.
H. C. Braun,
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NEWS AND NOTES:

(Continued.)

T

The. All-British Exhibition.

-»TH’.E All-British Exbibition opens on'

September 30th at the Horticultural
Hall, Westminster, and a record sucecess
i certain to he achieved.

Among the many attractions will do a
series of dectures by eminent wircless sexperts
of the day, includihg Mr. John Scott-Taggart,
the Chiof Technical Adviser of Pororar
WIRELESS.

Next week’s PapuvrLiR WIRELEsS will ho
an All-British Wireless Exhibition number.
Tho paper will he greatly enlarged, and will
contain a comprehensive account of "the
features of the exhibition.

A Good Cause.

3 N another page a letter is published from

O the chairman of the Royal Netional

Hospital for Consumption, at Ventner,

Isle of Wight. T commend this letter to the
earnest attention of all readers.

i " *
Vaive ‘Hints.

* FPYHE Marconi Company has-several very
interesting types of valves which can
bhe operated with the filaments at a
duall-ved heat only. I have had onc of these
on test for some months now, running it from
three dry cells, and rather like it. It obviates
- thg tiresome necessity of charging accumu-
Jafors and possessés a slight microphonic
property which appears to add a pleasant
metallic ring to speech and music, making for
dlaxity of sound.

“ This kind of valve is known as the *dull
emitter,” and is destined to be a boon to
amateurs in country places where there is uo
electrical power supply within reasonable
distance. The filaments are not of the

‘coated’ type, and judging from my own
experience should be as long-lived as any
other

“ Qne of the secrets of successful economics
and techmnique in eperating a valve reeceiver

Litle Geofiry Garnall, of Stalybridge, gets excited
when he bears wireless music

Popular Wircless Weelly, Seppembir 23rd,- 1922.

iz A, Stanton’s receiver, at 60, Butlin Street, Nechells, Birmingham.

is ¢ conserve energy.’  Over-loaded filaments
and excessive ‘ plate’ voltages are obviously
wasteful and are too often the causes of poor
results. Every valve has its own particular
characteristics, and each must he adjusted
with its ‘batteries to a nicety for good critical
results.”—(Mr. E. Blake, in the “Daily Mail.’})

* ® *

Various Items, ,

FROM September 12th every postal telegraph
and cable company oftice in the United
States will accept messages for transmis-

sion to Great Britain by the Transatlantic

wireless circuits condueted by the Radio Cor-
poration of America and Marconi’s Wireless

Telegraph Company, Ltd.

* * *

The new session of the Wireless Society of
London will open on Wednesday, September
27th, at 6 p.m., at the Institute of Electrical
Engineors, Victoria Embankment. K is
hoped that Senatore Marconi will be present
to address the meeting. Senatore Marconi,
who is at present in Italy, has promised to be
present if he returns to England in time.

Col. Malone’s suggestion in a recent issue
that a Radio Association should he formed to
protect the interests of radio wsers from
restrictive legislation, trusts and menopolies

‘has aroused great interest, and is likely, I

gather, to teke material shape very soon.
The advantage of such an association to small
British manufacturers of instruments or parts
is pointed out by the well-known solicitor, Mr.
8. Landman, in our Correspondence Column.
I am in full agreement with him in regard
to the need of the best legal and technical

advice on questions of patents and infringe.

ments.
=4 Ed -

The Editor tells me he has received infor-
mation from a reliable souree to the effect that
amateurs will not be prevented from making
their own sets. This is good news, but not
unforescen. The Editor givos -details in his
weekly letter.

By the way, take a tip from’'mo and secure
a licence before purchasing a sct. It's the
best policy.
ARIEL,

heath) .

Nore—F I. may sometimes be heard.at
4 p.m., GALT., on usual wave-length, trans-
mitting music. Also, sometimes at 7.45 p.m.
G.M.T. BSainte-Assise will shortly broadeast
telephony. Details will appear in this
paper later.

Will all amateurs -who send music, ete.,

What you can lear

every evening of the week on your set. y
TELEPHONY TRANSMISSIONS.

_ Station. Call Letters. Wave-length. Remarks. 1
Croydon e .. GED .. 90metres .. Throughout day to aeroplanes.
Marconi House, London 2L0O ,. 360metres ., Between 5p.m.and 7.30 p.m.(not

regular).
Writtle, England o 2T 400 metres .. Tuesdagys, 8 pm. (B.S. T3, g
Paris .. . «e FL 6. 2,600 metres .. Daily, 5 p.m. (B.S.T.) d
Konigswusterhausen .. LP ve 2,500 and 4.100
0 motres .. Daily, 7and 10.30 a.m. (G.M.T.). «
The Hague P o PCGG .. 1;086metres .. Sundays,2.30,530and8to9p.m.;
* Thursdays, 8 to 9 pm. |

Messrs. Burnham (Black- 2FQ .. 400 metrcs .. About 9 o’clock any cvening.

regularly, kindly supply details in order t}mf:i
this list may be kept comprehensive?!
“ Listeners-in 7 are advised that many
amateurs transmit every evening between|
8 and 10 p.m. on 400 metres. In fact, music
and telephony may be heard on 400 metres,
at all times during the evening. z

—
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MAKING A FILAMENT RESISTANCE.

By PAUL D. TYERS

(Ass'istan_t Editor of Radio Press Publications, Author of “Construction of Wireless Receiving Apparatus.”™)

T is sometimes considered that the use of a
separate filament rheostat for each valve
is a luxury, but for all serious cxperimental

work it is undoubtedly a necessity. This
ttatement, perhaps, needs a little qualification,
since two or three valves employe:d as low-
frequency amplifiers can be controlled quite
successfully by a single rheostat. However, it
is absolutely impossible to work. say, a radio-
frequency amplifier, a detector, and an audio-
trequency amplifier most efficiently unless a
separate control is provided for cach.

An efficient rheostat suitable for panel
mounting is a somewhat expensive item to
purchase, considering the amount of material
it eontains, and hence the amateur at once
considers its construction. To be electrically
and mechanieally efficient the rheostat must
be capable of carrying the necessary current
without overheating, it must vary the bright-
ness of the filament regularly and gradually,
it must work silently, evenly and smoothly,

1
i
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RHEOSTAY FOR PANEL MOUNTING

FIG.1. J

B

and lastly, it is desirable that when the resist-
ance is in the ““ out” position, no resistance
should be left in the circuit.

An additional advantage is to design the
rheostat so that when it is in the minimum
position the circuit is automatically broken,
thus avoiding the use of a switch. It might
appear at first sight that the construction of
such an instrument is beyond the scope of an
amateur, or at least beyond those who lLave
neither lathe nor tools at their disposal.

Coiling the Wire,

However, the problem has been solved by
the method indicated in the following para-
graphs, resulting in the production of a really
efficient piece of apparatus at a comparatively
negligible cost.

A piece of hard wood, 3 in. thick, is cut to a
diameter of 2 in. with the aid of a fret-saw, or
if the reader possesses a lathe it is turned up in
the usuval manner. The resistance is made
from about 8 ft. of No. 24 Ferry, or other
similar resistance wire. The resistance is wound
round a rod a little less than  in. in diameter,
from which it is afterwards removed, the re-
sulting spiral being bent into a circle of 2 in.
internal diameter.

. The turns are wound closely together, so
hat on'removing the wire from the rod the
ppiral will spring out fo a diameter of about
g in. Two circles of thin wood arc next cut,
anbout } in. thick, having diameters of 2} in.
knd 2} in. respectively. The two pieces of

wood are screwed, one on each side of the
wooden disc previously made. The relative
positions of the tliree pieces of wood can be
seen from the diagram, and they will be rc-
ferred to as the resistance former.

The Spiral End.

A hole is drilled through the centre of the
former, of such a diameter as to fit a piece of
brass tube quite tightly. The tubc should
have an internal diameter of s in., and it is
afterwards driven in to the hole. so that it is
*“friction tight.” A brass washer, 1 in.
diameter and 4 in. thick, is secured to the
end of the brass tube as follows. The end of
the tube is filed square, and is made perfectly
clean. The washer is prepared in a similar
manner. the end of the tube and one side of
the washer are tinned—that is, given a thin
coating of solder.

The washer is placed against the end of the
tube, and is held in position by a pair of pliers.
These are then placed in a small gas flame
until the solder melts, when they are removed,
taking great care not to disturb the relative
positions. When the solder has set, the tube
and washer. whiclh are to form the busli, are
cleaned with a file, and the centre hole in the
washer is slightly reamed out if it is not exactly
concentric with the tube. .

The tube is then cut to the width of the
resistance former, into which it is then driven,
as shown in Fig. 1. Having fixed the bush into
the former, the resistance can next be inounted.
The resistance is of the solid type, and is pre-
pared as follows.

In order that the rheostat breaks the circuit
in the minimum position the resistance spiral
is tapered at one end so that the contact arn
will not touch it. To produce a tapering end,
about the last six or seven turns of the spiral
are unwound, and a sharpened pencil is slipped
into the spiral so that the pointed end just
projects. The spiral is then complcted by
winding the free end over the pencil point,
thus producing the desired tapering, as shown
in Fig. 2.

A small loop is made in this end of the wire,
by means of which it is secured to the groove
in the former with a small brass serew. The
other end of the resistance is fixed to a small
piece of brass, let into the groove in the former.
This is filed to shape from a piece of brass
about } in. long and a little wider and thicker
than the groove.

Contact Arm.

Two holes are drilled in the shaped piece, in
the positions shown in the diagram. The brags
is screwed into the groove, about } in. from the
screw holding the end of the resistance.” The
spiral is then pulled out until the free end
reaches the brass, to which it is then seeured.
The last turn of the spiral must lie closcly
against the end of the brass, the frec end being
fixed under the nearest screw.

By adopting this method of fixing the end
it is scen that when the resistance is in the
‘““out ™ position the contaet will rest on the
brass, thus excluding any additional resistance
from the circuit. \When the wire has been
properly accommodated in the groove, the
screw holding the other end is removed, thus
allowing the spiral to be pulled out of the
groove, but, of course, not detached from the
former.

As stated previously, the resistance is of the
solid or ﬁllec{’ type. The filling uzed is plaster
of Paris, About a tablespoonful of plaster of

Paris (which should be of the best quality
only) is mixed into a paste with a little water.
The paste should be fairly thick, but not so
thick as to solidify quickly. A thin layer is
placed in the groove, as shown in the figure.

Before this has had time to dry, the interior
of the spiral is quickly filled with some of the
paste, taking care to leave no air bubbles
between the turns. The filled spiral is then
pressed into the groove and fixed once more
with the screw. The former must be cleaned
with a small piecc of rag before the plaster
sets, wiFing off any plaster which covers the
external surface of the spiral.

-

FIG.S.

e s

TWO VIEWS OF BRASS CONNECTING PIECE

The contact is made from very hard springy
brass or phosphor bronze, 1% in. long, } in.
wide, and at least g in. thick. 'The end is
bent to the position shown in thd diagram,
at a distance of about 1% in. from the other
end. The contact is soldered to the end of a
viece of % in. brass rod about 1} in. long.
t is convenient to make a hole in the end of

the arm into which the rod is forced, and

secured by soldering.

Connections.

The other end of the rod is threaded to
receive the knob. To raise the contact from
the screw heads holding the former to the panel
a small washer is placed on the rod, being
shown at A in TFig. 1. The washer should be
made from brass tube % in. internal diameter
and % in. high. The knob can be either of
ebonite or wuod, the size and shape being left
to suit the reader’s convenience. Two holes
drilled through the resistance former complete
the construction of the rheostat.

The position of the rheostat in the receiver
having heen determined, a }-in. hole is drilled
in the instrument panel B, Fig. 1, through
which the eontact rod passes. The rheostat is
screwed on to the hack of the panel, and the
washer A put on to the rod, which is then
passed through the hole. A brass washer C
is put on to the projccting part of the rod,
and a nut D screwed up to the washer. The
nut is held in position with a thin pair of pliers,
and the knob screwed on and locked against
the nut.

1t will be found that the contact arm moyes
quite freely and yet presses against the resist-
ance with sufficient force to maintein an
efficient clectrical contact.

Connection is made to the rheostat by fixing
wires to the screw on the end of the resistance,
and to the brass collar. A wire can be either
soldercd to the latter, or a small hole may be
drilled through the flange and the wire secured
by means of a screw.

COMPETITION RESULT
A prize of £1 has been awarded to Mr. Arthur
MecPherson, 437 Govan Road, Govan Glasgow ;
Mr. P. H. -Berridge, 74 Pevensey Road, East-
bourne ; Mr. L. F. Richards, 77 Severn Road,
Western-super-Mare, for the best criticisms on
No. 11 of POPULAR WIRELESS.
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HE telegraph was the only branch that
approached maturity ; the telephone was
still a curiosity, as I have described ;

electric lighting with arc lamps on anything
like a large scale had hardly begun ; whilst the
incandescent electric lamp was only then being
shownt to the public for the first time, an
absolute novelty !

It is hard to imagine or realise now the
interest that was shown then in an exhibit of
Messrs, Siemens, which consisted of a small
electric tramear that ran backwards and
forwards for about one hundred yards from
the exhibition towards the Place de la Con-
corde.

The current wassupplied by an overhead trol-
ley system somewhat similar to what is used
now. Tramcars throughout the world must
now be numbered in millions, and car-rail
tracks in hundreds of thousands of miles;
but the curiosity and novelty I mention
existed only forty years ago. We were lucky
to bave known nothing of_ *‘straphanging’
in those days !

There are so few of us left who were there
then, that I may be pardoned for telling of
those whom I was fortunate enough te -meet,
for should any be still alive and perchance
read these recollections, they can surely raise
no objection to being reminded of how they
aiso formed part of that pioneer crew who,
forty long years ago, helped to give electric
lighting, power, storage, and speech their
tirst “ shove off ”’ into a world to which they
have become indispensable. Eminent in
science and electrical experience were niany of
those. wheo foregathered there, men whom I, &
youth of twenty-two, regarded with much
wwe and reverence.

A- Galaxy.of Talent.

Amongst those whom I remember meeting
were Dr. Wernher Siemens; Mr. Alexander
Siemens; Sir Charles Bright,- who laid the
first Atlantic cable; his brother, Mr. Edward
Bright : Professors Ayrton and Perry; Dr.
John Hopkinson; Prof. George Forbes of
““The Times” ; Mr. W. H. Preece, who kindly
put me up. for the old Institute of Electrical
Engineers and of Electricians ; Prof. Hughes,
the inventor of the microphone as well as the
printing telegraph ; Sir Willilam Thompson,
afterwards Lord Kelvin; Prof. Sylvanus
Thoempson ; Mr. Conrad Cook; Mre. T. A.

Edison, who went there for a short while only ; -

Mr. Batchelor, his representative ; Sir Hiram
Maxim ; Dr. Graham Bell, the inventor of the
telephene ; Mr. George Westinghouse, junr.,
who' later on founded the Westinghouse
Electric Company in the U.S.; Mr. R. E. B.
Crompten ; and many others.

I have never forgotten a bit of advice given
me one evening by Dr. W. Siemens: ** My
young friend, you should try slways to know
someting about everyting, - and everyting
about sameting,” a dictum I only wish it
were possible for e to say I have succeeded
in achieving ! He and his relative, M.
Alexander Siemens, were often together; the
exhibits of the latter’s firm of alternating
current dynamos being the only examples of
that type of gemerator then on the market.

Thesc were used amongst other purposes to
supply current for the now long-forgotten
Jablochkoff lamps, more properly ealled
“ candles”” which once lit the Thames
Embankment with their flickering lights of
constantly changing hues. ;

One of the most important and interesting
exhibits, which was then shown for the first
time, was the Faure accmnranlator or storige
battery, which made the starage of electricity
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commercially possible. M. Emile Faure,
himself, most kindly explained the principle
to me, and I can remember how enthusiastic he
was at the possibilities his discovery opened,
many of which have since been attained.

““ Que c’est, que Ca !>’

The exhibit of the Brush Co. (I forget what
the exact name was then), with their 16 and
32 arc lamp dynamos supplying current to
their lamps, and also to the Lane-Fox incan-

descent lamps as well, was, so far as my-

recollection goes, under the control and
direction of Mr. Percy Sellon, now a director
of the well-known firm of Johnson, Matthey
& Co., Ltd. He may, perhaps, remember
how he and I used to play practical jokes on
the unsuspecting visitors to the exhibition, by
running a shunt circuit off part of the main
along the top of the railings erected to prevent
them from approaching too close to the high
voltage dynamos.

New Type of Americgng&adi@ Compass, with eange

of - miles,

In'this way we used to give them unexpected
shocks by switching on the current when a
number had their hands on the rail and so
touched the shunt circuit, which was often
the case, in spite of the conspicuously dis-
played notice—* Avis! -Cest défendn de
s’appuyer contre le balustrade ’—which we
put up knowing that what was forbidden was
sure to be done.

Electricity and its peculiarities were then so
little known to the general public that the

‘cause of these sudden shocks was not always
‘realised ; and we both, as well as others *“in

the know,” derived much amusement from
the cries of ““ Mon dieu! Que c’est, que c’est,
que ¢a?” “Sacristi!” and sundry similar
exclaruations of surprise which our pranks
called forth from the unsuspecting publie !

It was whilst he was in charge of the exhibit
of the British Electric Light Co., Ltd.—now
long defunct, but the first electric lighting
company formed in Great Britain—that I met
the Hon. Reginald T. D. Brougham, who
afterwards joined me in partnership in London
when we put up the first installation to supply
current to the public by the use of the Gaulard
and Gibbs “ secondary generators” from the
Grosvenor Gallery in Bond Street for the late
Sir Coutts Lindsay, Bart. These * secondary
generators,” of which more anon, were the
pecursors of the modern alternating current
transformers.

There were many ‘‘systems® of electric
lighting, so called, in those days, each ‘sys-
tem” varying principally in the lamps only ;
for, with but few exceptions, they were all run
by current supplied from the same type of
dynamos, of which then there were not many.
Apart from their extensive show of incandes-
cent Jamps, the Edison Co., of New York, had
no dynamos of their own running at the
exhibition, though they had what was then
considered a very large one on view in the
central part of the building. Arc lamps were
used by most exhibitors to show their ‘‘ ays-
tem " of lighting ; one form of which I well
remember as effective being that of directing
the light on to the ceiling so that the room was
lit by reflected light and not by direct rays,
an idea In common use nowadays,

Early Electric Lamps.

With regard now to incandescent, or “glow”
lamps, as my old friend the late Sir William H.
Preece preferred to call them, these formed the
really chief novel part of the lighting section of
the exhibition. There were four principal
types of incandescent lamps shown, each in a
part of the building specially allocated to them.
Tlhere were the “ Swan Systemn,” the *“ Edison
System,” the *‘Maxim System,” and the
*Lane-Fox ” lamps shown by the Brush Co.

Being a ““ Swan System ” man, I naturally
considered it to be the * one and only one
worth consideration by the public; and the
little conundrum I made up for circulation
amongst our rivals for public favour showed
the opinion I held as to their respective claims.
“ Why did Ananias stand * forth ’ ? ™ as we are
told he was commanded to do. *“ Solely that
Edison, Maxim, and Lane-Fox might stand
first, second, and third,” was the only reason
which appeared to be likely so far as I could see!

At that time incandescent lamps were only
intended for interior lighting, from which it
was hoped they would oust the are lamp
then used for interiors as well as for outside
illumination. But very few were made of
more than 16 c.p., the largest then shown not
exceeding 50 c.p.

(To be concluded.)
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THE BRITISH WIRELESS RELAY LEAGUE.

DETAILS OF INTEREST TO ALL AMATEURS,

Hox. SECRETARY AND ORGANISER,
2, ParksipE Roap,

Princess Roap,

MANCHESTER.

August 25th, 1922.

PROVISIONAL RULES.

Recommended to prospective members for
adoption until further amendments are
received.

NAME.

The League shall be named the ‘ British
‘Wireless Relay League.”

OBJECTS.

Intercommunication between membets with
a view to improving existing transmitting
circuits, especially with regard to wireless
telephony.

Relaying of messages through stations
owned by members, at times to be regulated by
-headquarters, the object of which will be the
.efficient organisation of all amateur transmit-
ting stations, whereby a service of excellent
.utility will be maintained. All messages shall
be confined to the business of the League.

Strict observance of al! the laws and regula-
.tions applicable to wireless telegraphy and
telephony, in” order that facilities may be
‘obtained from time to time from the P.M.G.

Co-operation with wireless leagues of other
countries, as far as the Post Office authorities
will allow.

The advancement of wireless science gener-
ally.

RULES.

(1). The League shall consist of members
and associate members, and shall be governed
_by & Central Council, assisted by a Provincial
Couneil, the latter to be elected by the members.
The aforesaid Central Council is to comprise a
President, four members of the Council, the
Hon; Secretary and Organiscr, and the Hon.
Treasurer. Five shall form a quorum.

(2).” Prospective members shall comply
with the clauses printed hereunder before
applying for membership :

() A member must hold the P.M.G. First
Class Certificate of proficiency in wireless
telegraphy, or other such certificate of equal
merit, with a Morse speed of not less than
twenty words per minute.

(6) Heshallnot be under the age of eighteen
and shall possess an experimental transmitting
licence of ten watts or over. )

(¢) His transmitting eircuit shall be eapable
of adjustment to the following wave-lengths :
from 180 to 250 metres and 440 metres, and
shall be calibrated with a wavemeter on an
aerial not exceeding the standard allowed by
his licence. -

(d) He shall possess an efficient receiver, of
“the non-radiating type, which circuit shall
have been approved by the Post Office authori-
ties.
+ (3). Associate members shall possess a
umon-radiating transmitting licence or an
‘experimental receiving licence (not a broad-

casting licence) or both. He must not be under

‘the age of eighteen, and must conform to
Clause. d, Rule 2. Apropos of the above
conditions, an associate member will not he
able to take part in the transmissions, but may

transfer to full membership on compliance
with Rule 2.

(4). Members and associate members shall
be eligible for any office of the League, and
shall receive all circulars and printed matter
concerning the League.

(5). Prospective members shall apply to

the Hon. Secretary for the necessary applica-

tion form A, which shall be submitted to the
Central Council at headquarters, who shall have
power to elect such member, whereupon the
said member shall be notified under form B.

SUBSCRIPTIONS.

(6). An entrance fee.of five shillings shall
be paid by each member on election, and the
annual subseription shall be ten shillings, pay-
able in advance, and due on January 1st of
cach year.

(7). Associate members shall pay an
entrance fee of five shillings on election. and
the annual subseription shall be five shillings,
payable as in Rule 6.

{8). Members clected in the quarters ending

June 30th, September 30th, and December 31st
shall pay a proportionate part of the annual
subscription.

(9). Any member whose subscription is
onc montli in arrears shall be notified by the

Hon. Treasurer. Should his subscriptions not
be paid at the expiration of one month from the
date of such notice, the Council shall have
power to erase his name from' the list of
niembers.

(10). The Council shall have power to
reprimand. any member who, in the opinion
of one or more members, has wilfully acted
in contravention of the rules of the League, or
the laws and regulations governing wireless
telegraphy, after such act has leen investi-
gated. - ‘

(11). Should any member wilfully break
these rules or regulations a second time, the
Council shall have power to recommend bis
expulsion from the League. ]

(12). * Members are expected to ‘ police the
air ”’_as regards’ amateur transmission, and
report any flagrant breach of rules to head:
quarters, whercupon investigation shall be
made, and if considered of urgent importance
the matter shall be referred to the P.M.G.

(13).  Until other rules arc drawn up for the
management of the League, the above pro-
visional rules shall be considered binding.

(14). The word ‘‘members” comprises

members and asso¢iate mémbers unless other:

" wise stated; or where the context does niotso

admit.’

——

At our stand at the First Exhibition at the Central Hall over 2,000 copies of * Popular Wireless *
were sold in onme week,
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A GLOSSARY or RADIO & ELECTRICAL TERMS.

AERIAL.—Thé wire or wires by means of
which wireless waves are radiated at a trans-
mitting station, or absorbed at a receiving
station. Tho aerial wire rcally acts as one
plate of a condenser, of which the earth is the
other plate, and the air between the insulat-
ing material,

AERIAL CIRCUIT.—The circuit containing
the aerial, and all apparatus connected between
it and the earth, usually comprising a variable
condenser and tuning coil.

AERIAL TUNING INDUCTANCE (A.T.L).
—The variable inductance, or tuning coil in
the aerial eircuit, by means of which the wave-
length of the ciccuit can be adjusted. The
greater the wave-length required, the greater
‘must be the portion of the AT.I included
in the circuit.

ALTERNATING CURRENT (A.L.).—A
current. whieh reverses .its direction or flow
a definite number of times per seeond. Itis a
very rapidly alternating current, usually
referred to as an oscillating current, which is
set up in an aerial by incoming wircless waves.

ALTERNATOR.—-A  rotating  machine,
driven by steam or other mechanical power,
which supplies alternating current. )

AMMETER.—An ampere meter, or instru-
ment for measuring the current, in amperes,
flowing in an electric circuit.

AMPERE.—The unit of electric current,

being the current that can be driven through.

a resistance of 1 ohm by a pressure of 1 volt.
M the terminals of a.single accumulator cell
are joined by 14 yards of No. 28.S.W.G.
copper wire, a current of .1 ampere will flow
in the wire.

AMPERE-TURNS.—In a solenoid, the pro-
duct of the number of turns of wire, and the
current flowing along the wire. The magnetic
effect due to the solenoid depends upon the
number of ampere-turns: e.g., 100 turns of
wire carrying 2 amperes would have the same
magnetic effect as 3 turns of wire carrying
40 amperes, both being equivalent to 200
ampere-turns.

AMPLIFIER.—An arrangement for-ampli-
fying, or magnifying, the effect produced
in_a roceiving circuit hy wireless signals.

. High-Frequency amplifiers amplify the signals
just as they arc reccived, before they rcach
the detecting apparatus. |

Low-frequency amplifiers deal with signals
that have already been reduced to audible
frequency by the detector.

AMPLITUDE.—The maximum value which
an alternating current or voltage attains in
either direction. The current rushes produced
by spark signals have an amplitude which
docreases towards the end of the wave train.

ANODE.—The terminal by which current
enters any piece of electrical apparatus. In a
thermionic valve, the high-tension current
flows in by the plate, and so the plate is the
anode.

ANODE CIRCUIT.—Sce Plate Circuit.

ANODE CURRENT.—The current which is
driven by tho high-tension battery round the
anode circuit, and through the thermionic
valve. In a final receiving circuit it is the
current which operates the telephones.

ANTENNA.—Another name for Aerial..

ARC.—The passage of electricity through
air {or any gas) in the form of an intensely
hot discharge, consisting of waporised par-
ticles of the electrodes between which the
discharge takes place. Before an azc can be
started, either the elecirodes must be tonched
togother, or the voltage must be high enough
to break down the resistance of the air and
producc a spark between them.

AUDIBLE FREQUENCY.—The frequency
at which souna waves can be detected by the
human ear, lying between the limits of 30 and
about 20,000. The frequency of the waves

@

produced by middle C on the piano is 256 ; a
frequency of 500 is very suitable for wireless
reception.

AUTODYNE RECEPTION.—Reception by
means of the hetérodyne principle, in which
oscillations are generated in the receiver itself
and superimposed upon thosc being received ;
sometimes called Selt-heterodyne Reeeption.

AUTO-TRANSFORMER.—A transformcr in
which the low-tension winding is tapped off
the high-tension winding, the connections
being exactly the same as those for a poten-
tiometer. The ditference lies in the fact that

the magnetic effect in the auto-transformer

e N

Type of apparatus used at a Handiey Page
Aerodrome Wireless Station
ensures that the primary and secondary
currents are in the inverse ratio of the volt-
ages, which i3 not the case in the poten-
tiometer.

BASKET WINDING.—A method of winding
inductance coils in two or more layers, in such
a way that there is never a large voltage, or
condenser action, between adjacent wirer.
1f the coils are numbered 1, 2, 3, ete., as they
are wound, there should never be a difference
of more than £ or 3 between adjacent turns.

BEAT RECEPTION.—Scc Heterodyne.

BRUSH DISCHARGE.—A discharge of high-
tension electricity, which takes the form of a
laminous glow, accompanied by a crackling
sound. A brush discharge occurs when the
voltage iz almost high enough to produce a
spark. )

CAPACITY.—The property which enables
apparatus to storc a quantiity of static elce-
tricity when electrical pressure is applied.
Capacity is measured by the quantity cf
electricity that can be foreed into the apparatus
by a pressure of 1 velt. The unit of capacity
is called a *“ Farad.”

CATHODE. —The terininal by which current
leaves any yicce of electrical apparatus. In a
thermionic valve, the high-tension current
leaves by the filament, and so the filament is
the cathode. In a cell supplying electricity,
the cathede is the positive terminal.

CHARGE.—An clectrie charge is a quantity
of clectricity residing on the surface of a body,
which body is then said to be * charged.”

So leng as the body is entirely insulated the
charge remains, but if it is electrically con-
nected to the carth, the charge drains away in
the form of an clectric current,

CHOKING COIL.—A coil which, by virtue
of its high inductance, offers considerable

‘opposition to a varying or alternating current.

CIRCUIT.—Tho complete path taken by
an clectric current in its travel from the
positive to the negative terminal of a source
of supply. .

COHERER.—-A detector which consists of a
tube filled with loosely packed metallic filings.
When acted upon by wireless waves, the
filings “ cohere ” and form a good conducting
path, and the waves can thus he made to con-
trol a current supplied from a local battery.

CONDENSER.—A piece of apparatus so con-
structed that it is able to store a large quantity
of clectricity under electrical pressure. It con-
sists of sheets of metal interleaved with shects
of insulating material, such ns mica, or glass,
which are called dielectrics.

Some condensers have air dielectrics.

Alternate sheets of metal are connected
together, cach set of alternate shects being.
joined to one terminal. These sheets are
commonly called  plates.” )

CONTINUOUS CURRENT (C.C.).-—Anelectric
current which always flows in the same dirce-
tion, like a stream of water, as distinet from
an alternating current which periodically
reverges in_direction. Also called * Direct
Current.” (D.C.).

CONTINUOUS WAVES (C.W.).—Waves of
constant amplitude which are radiated from a
transmitting station in an unbroken * train.”
As they are not split up into groups, like the
waves from a spark station, speeial devices aro
required at ihe receiving station to render the
signals audible.

CONVERTER.—A machine for converting
alternating current into direct current, or vice
versa. Not to be confused with the trans.
former.

CORONA.—The luminous glow produced by
a brush discharge.

COULOMB.—The unit quantity of electricity,
being that quantity which passes when a
current of 1 ampere flows for 1 second.

COUPLING.—The conncction by means of
which the electrical energy produced by in-
coming wircless waves is transferred from one
cirenit to another. The transference may be
brought about by mecans of condensers
(capacity coupling), by electro-magnetic indue-
tion, as in the transformer (inductive coupling),

_or by connections similar to those in an auto-

transformer (direct ecoupling).

CRYSTAL DETECTOR.—A detector which
depends for its action upon the fact that the
contact hetwcen a crystal and a metal, or be-
tween two erystals, will only carry an appreei-
able current in one direction. Thus trains ¢f
high-frequency oscillations can be converted
into trains of unidirectional impulses, which
produce an audible sound in a receiver telephone.

CURRENT.—An clectric current is a move-
ment of negative electrons, driven by an eleetro-
motive force. A current cannot flow unless
there is an electro-motive force to drive it, and
a condueting path for it to flow along. The
unit of electrie current is the ampere.

CYCLE.—A complete alternating current or
voltage wave, extending from one maximum
value to ‘the next maximum value in the same
direction.

DETECTOR.—The apparatus in a receiving
circuit which renders high-frequeney oscilla-
tions capable of producing audible sounds in
a tclephone, either by their own power, or by
means of power which they releasc from an
auxiliary souree.

To be continued,



Popular Wireless Weekly, September 23rd, 1922.

NEW SERIES FOR BEGINNERS.

BEFORE leaving the subject of wireless
transmission and reception in general

to pass to the consideration of certain
details of the process, it may be of special
interest to readers, cspecially those quite new
to the subject, if we linger ‘by the way to
chat about wireless telephony.

We will suppose that a talented musician
has been guilty of blowing into a trombone
near the transmitter of the broadcasting
station in Marconi House, and that you,
“listening-in ” at Peckham Rye or Park Lane,
have just heard sounds which could be quoted
as evidence against him. Between the person
with the trombone and yourself with the tele-
phone there is, as you know, a continuous
expanse of ether, and when the aforesaid
sounds are heard a continuous series of causes
and effects operates between the trombone
and your ears.

Undoubtedly something passes between
Marconi House and your aerial. It cerfainly is
not sound, because even a trombone would not

- be heard very far through the roar of the
Strand. Evidently, however, it is something
which can cause sound—there is no doubt
about the sound of a trombone, especially if
it comes through a “loud speaker’—and I
hope my previous articles have been suffi-
ciently instructive for you to understand that
the thing which travels to you across the
ether is energy.

The Carrier Wave,

When the musician blows into his instrument
he malkes the column of air in the tube vibrate,
and these vibrations travel outwards as sound
waves in the air. Already, you will notice,
muscular energy has been changed into the
energy of sound. i

Now, ordinarily, the sound waves would beat
against the walls, floor, and ceiling of the room
and be quickly damped out, only a little of
the sound making its way outside ; but if we

catch most of them in a wireless telephone -

transmitter we are able by this means to
bring into play other causes which start a new
chain of incidents stretching out a long way
into space.

So far we have succeeded in getting our
sound as far as the transmitter, and we are
now faced with a jump of, say, five miles,
which we have to bridge by means of ether
waves. There is a frequency of sound waves,
or in other words a note so high as to be in-
audible to the normal human ear; there is

;also a lower limit to the audible frequencies.

" The frequency of ether waves used for wireless,
éven that of the very long waves, does not
fall within the limits which are called ** audio-

- frequencies.” They are of “ radio-frequency.”
The problem therefore resolves itself into
this : To carry vibrations of andio-frequencies
by radio means. .

The first thing to do is to provide the

radio carrier, and this is done by means of
"“a transmitter of continuous waves; this is,
"of course, the up-to-date, highly efficient
% valve transmitter, the most efficient trans.
mitter known. The transmitter in operation
2 sends out a continuous chain of ether waves
'of constant amplitude, generally "called the
% carrier ’ wave.
¥ Theoretically,the “carrier’’ wave is inaudible
H to the receiver because of its high frequency ; in
practice it is too often rendered audible by
reason of its being *‘ heterodyned,” that is,
ecombined with waves of different frequency to

By E. BLAKE, A.M.L.E.E.

PART 10.

produce audible ““ beats,” which you will have
read about in articles. on valves and con-
tinuous wave reception. In ene respect this
gratuitous heterodyning of the * carrier”
wave is useful; 4t is an aid to tuning; for
having discovered those adjustments of your
receiver which bring in the “ carrier ” waves,
you know then the whereabouts of the * tune
for the speech or music.

AERIAL
CROUIT
—— 7O OSCILLATORY
CrRCUIT :
4 MICROPHONE
|
1 2 /
1
F7C.7 Al

The next step is to load the * carrier”
wave with its burden of audio-frequency, a
process which is called modulation, and ‘which
you may regard as a_modelling or moulding
of the continuous waves into the wave-forms
of speech or musical notes. The extent to
which this modulation is accomplished deter-
mines to a great extent the success of the
transmission.

_The completely modulated current would
vary between maximum and zero values, but
in speech transmission this condition is never
realised, and we express the extent of modula-
tion by a figure representing a percentage of
modulation. If you consider the ‘‘ carrier ”
wave,_as a waxen surface and the modulation
as an inscription thereon, the extent of the
modulation may be eompared to the depth of
the incisions in the wax.

Use'of Microphone, )

The modulation of the “ carrier” wave is
effected by means of the action of the sound
waves on an instrument called a microphone.
By this time you will have learned that an
important factor governing the strength of
an electric ‘current is the resistance of the
conductor in which it is flowing. In the case
of direct current, assuming the voltage does
not alter, the ohmic resistance is the only
factor governing the strength of the current
(see Ohm’s Law).

But where the' current is alternating in
direction, the maximum value it attains does
not depend alone on resistance of the kind to
which Ohm’s Law refers. However, as that
kind of resistance forms part of the total
resistance of an alternating current circuit,
the value of the current will vary if this
resistance varies.

The resistance of the transhitting system
remains practically constant, barring acci-
dents, and the waves radiated are constant
in strength—*‘ amplitude ’’ is the technical
word. Hence, if we insert in the transmitter
cireuit an instrument the resistance of which
will vary as a result of the action of sound
wives, we have a means of varyving the current
flowing in the circuit, because the fluctuations
of the resistance will produce corresponding
fluctuations in the strength of the current.
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Further, if this instrument be connected in
the aerjal current we can by its means alter
the amplitude (strength) of the aerial current
and, therefore, of the waves radiated. Such
an instrument is the microphone, into which
the singer directs his voice. when assisting at
a broadcasting concert.

The microphone, in its essentials. consjsts
simply of two blocks of carbon enclosing a space
filled with carbon granules, and a thin
metallic dise, called the diaphragm, which is
mechanically connected to one of the carben
blocks. If this instrument is connected in
the aerial circuit as shown in Fig. 1. and
speech is directed into its mouthpiece whilc
the aerial circuit is oscillating and radiating
continuous waves, the following things happen.

First of all, sound waves are set up in the
air by the vibrating vocal chords of the speaker.
These waves are not all identical, because
each vowel and consonant and combination of
these produces its own particular and charac-
teristic wave-form ; that is to say, each has
its own particular frequency and strength,
and each varies from the rest in its relation
to a pure * sine” wave, such as we draw to
represent continuous waves, for instance.
When these air waves strike againet the thin
metallic diaphragm the latter vibrates “‘in
sympathy ”’ and reproduces the different
frequencies impressed upon it.

In so doing it transfers its vibrations to the
block of carbon on which it presses, and this
in turn varies its pressure on the carbon
granules accordingly. This has the effect of
varying the electrical resistance of the aerial
circuit, a phenonrenon you may study in more
advanced articles

The Wonderful Diaphragm,
The point to grip is that we thus vary the

_ amplitude (i.e., strength) of the waves radiated

from the aerial m accordance with the varia-

- tions of the speech or musical note wave-forms.

I think the diaphragm of the microphone and
that of the telephone of the receiver, repro-
ducing as they can the complicated variations
of frequency set up by an orchestra of fifty
instruments and singers, are by far the most
wonderful parts of the wireless telephone.

In this way, then, the * carrier” wave i¢
moulded into the form of human speech, and
the spoken word is, in electrical counterpart,
despatched on its terrific flight through space
to a hundred thousand receiving aerials.
Instead of the radio-frequency waves, which
are inaudible to you, come the models of the
wave-forms created by Melba or Caruso or
those other talented people who nightly
delight the ears of thewr far-flung audience
who * Marconiphone.”

Wireless telephone waves are-simply ordinary
sound waves cast in a finer material—the cther.
You may conceive the “* carrier ” wave as the
smooth surface of a swiftly flowing river.
Suddenly that perfect surface is broken by
a breeze into ripples, which travel along it
and finally shake the reeds in some distant
creek. The ripples correspond to the human
voice, and the reeds to the receiver.

The steady current of the river does not
shake the reeds, nor does the * carrier ” wave
affect the telephones; but the reeds respond
to the ripples, and the telephones to the less
rapid and more irregular pulses of current
into which the voice moulds the *carrier”
wave.
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IN my first series of articles I described
apparatus and circuits suitable for use
in connection with the wireless control

of mechanism.

It was not expeeted that beginners
would be able to sufticiently grasp the details
of such circuits that construction of experi-
mental apparatus could be commenced forth-
with, so I am now going to writc a new series
of articles explaining (in the simplest possible
language) how wireless - controlled working
models can be constructed in an inexpensive
manner.

If the instructions given are carcfully
followed, therc is no reason why wireless en-
thusiasts should not achicve good results, and
experiments in this conncction will be found
fascinating, amusing, and instructive. In my
second article (No. 13 of Porur.aAR WIRELESS)
I mentioned that when constructing apparatus

FIG.J.

D

suitablo for the wireless control of mechanism
it was important to use a good * relay.” Many
readers will no doubt ask what is meant by

13

the term * relay.” )

! 1 had therefore better cxplain that a
“relay’ is generally described as an electro-
magnetic instrument which, by thc means of

the impulses of received currents, opens and:

closes a local circuit. -

Junction of a Relay.

Quite apart from wircless work, relays aro
used for a variety of purposes. Some amateurs
may ask why it is nccessary to use a relay to
open or close a local circuit, but I may here
cxplain that it is sometimes impracticable
to operate instrumerits cxcept through the
medium of a relay.

For instance, modern * burglar alarms”

are generally arrangedso that cven, if connect-

ing wires are cut, an alarm is iinmediately set
oing.

This is effected by means of what is known
as a ‘“ closed circuit ”’ system, which involves
a relay (its cléctro-magnet wound to a high
resistance, current consumption thereby being
reduced to its finest efficient liniit) econneccted
to a battery, and so arranged that when such
battery ‘circuit is broken the rclay armature
is relcased, and the latter, making contact,
closes another circuit, which, being connceted
with another, and usually more powerful
battery, functions an alarm bell or other
suitable apparatus.

By referring to Fig. 2 in my first article
(No. 12 of PopurLar WIRELEsS) it will be
observed that a coherer is shown connected to
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CONTROLLING MODELSBY WIRELESS

By Major Raymond Phillips, I.O.M.,_late Member of the Inter-Allied Commission of Control.

PART 1 (NEW SERIES).

a relay, so that the latter may close another
circuit to function an electric bell.

A coherer would be ruined if a heavy current
were allowed to pass through same, but when
used in conjunction with a relay the risk of
damage to a cohercr is obviated, otherwise it is
apparent that it would be a very simple matter
to connect a coherer with a battery and
ordinary electric bell. Figs. 1 and 2 show
respectively * plan ” and * side elevation”
of two types of relays.

Simple Types.

In Fig. 1 a rclay is shown with its armature
mounted upon a vertical arbour, and consists
of a baso A, electro-magnet BB, armature C,
vertical spindle or arbour with pivot D, bar E
for supporting pivot of arbour 1), contacts FF¥
mounted respectively upon bar S, and support
H, adjustable stop I, tension spring with
adjuster J.

By referring to Fig. 3 in my second article
(No. 13 of PorurLar WIRELESS) it will be

-observed that the clectro- magnet BB is

connceted with a coherer and hattery, whilst
the contacts FF close a circuit connected with
another battery.

In Fig. 2 a relay is shown with its armature
mounted in a simpler and cheaper manner. It
consists of a base A, electro-magnet B, contacts
CC, armature D, armaturc spring E (delicate)
attached to one pole of electro-magnet B,
adjustable stop F.

The latter relay is inexpensive to construct
and can be connected up in the same manner
as described for the relay shown in Fig. 1.

In connection with the construetion of
wirelers - controlled working models (which I
shortly propose to describe) T shall furnish
constructional details, also diagrams showing
the two types of relays referred to in this
article, and which are suitable for operating a
simPIc ‘“selector.”  The latter will be arranged
to “open” or “close’’ circuits as desired, so
that interesting effects can be produced.

-I hope T have now made it gnite clear as to
the reason why a relay is necessary for the
operation of certain types of instruments and
apparatus. It will be understood that. the
diagrams’illustrating the relays referred to in
this article arc not intended to be used as
* working drawings,” but merely to show the

two types, of which full details will be furnished -

in subsequent articles.

Wireless enthusiasts will understand that it -

is not advisable, nor practicable, to pass heavy
currents through the contacts of a delicate
relay, otherwise the instrument may be seri-
ously damaged.

Suitable for Experiments,

I.u'such a contingency it is better, and, in
fact, necessary, to instal a supplenientary
relay, or relays. The latter may be provided

with ‘ mercury cups” instéad of the usual -

delicate contacts.

The contacts of a declicate relay may be
arranged to open or close a éircuit’ connected
with the elecetro-magnet of another relay, and
the contacts of the latter may be so designed
that circuits carrying heavy currents may be
opened or closed as desired.

1t will be understood that the rclays shown
in Figs. 1 and 2 (whilst quite reliable in their
action) are only suitable for use with * short
range’”’ experimental apparatus, such as
mode! airships, motor-boats, cte. )

Another form of relay is called a  polarised ”
type. This is a very sensitive instrument, but,
besides being somewhat costly to purchase, its

construction should only be attempted by a
skilled mechanic.

I, therefore, do not propose to give a de-
seription of such aninstrument, but perhaps it
may interest amateurs if I deseribe its mode of
action, which is as follows :—

A permanent stecl magnet (forming part of
the instrument) is mounted in such a position
that it magnetises the extremities of the iron

| e

e
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|loz ik

(/NSULATED BLOCK

A |
FIG.R.

cores on which the bobbins are wound. A thin
“ tongue ” of soft iron is mounted, and free to
move between these polar cxtremities, and
becomes magnetised in a contrary sense to the
cores.

When the winding of such a relay is traversed
by an clectric current, the magnetisation of
one core is increased and that of the other
decrcased, so that the soft iron * tongue,”
finding ‘itself in a kind of unstable equilibrium
between the two polar extremites, bcecomes
aftracted by one pole, and such “ tonguc”
being fitted with a suitable contact is arranged
to open or close a circuit connceted with a
local battery. .

" From the foregoing description it will be
apparent that a ** polarised ”* rclay would be a
complicated instrument to construct.

NOTE. o= W

At the recent exhibition held at the Central Hall,
Magjor . Phillips® wireless-controlled airship ‘at-
tracted considerable altention, and many amateurs

. questioned him as to how they could construct their-

own apparatus for controlling mechanism by
wireless.- At my request Major Phillips will, in |
“his new series which commence this week, - deal }
very fully with the question of home-made apparatus |
for wireless conlrol experiments. He asks me to
point out that the amateur need not take out a
licence for these experiments, so long as the trans-
mitter (to be described later) conforms to certain
regulations.

The apparatus to be dealt with will prove very
cheap and easy to construct, and if this new series
are followed carefully. the reader will quite easily
construct a set whereby he can control an electric
toy train and other models by wireless.

If readers are doubtful on any points, please
write to POPULAR WIRELESS at once.

THE EDITOR.
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FROM OUR NEW YORK CORRESPONDENT.

NE wonders, iy’ the Lght of what has
happened in the United States, whdt
attention  the Buglish. Church

authorities are giving to ‘tlie possibilities
of radio in spreading the Gospel.

The Church, or, rather, the churches,
are probably the most powerful factor in
American social orgamisation to-day. They
have attained to this pesition not because
of any particular leaning towards religion
on the part of the American people, but
because of the aggressive, enterprising
way in which . the churches have gone
about the 'work of developing their
influence.

I have already once describe¢ the in-
stallation of a radip-broadcasting set in
a church, but that building is still undey
coustruction. What is still .more interest-
ing iy the reeord of the actual results
achieved by the regular broadeasting of
the services of a church, )

On, January 2nd, 1921, the Rev. Edwin
Van Etten, flaviug consented te the in-
stallation of a transmitting apparatus in
hite ehurch, Calvary Church, Pittsburg,
became the first priest in history to von-
duet a service which was broadcasted by
wireless telephony. The installation con-
sisted of a telephone transmitter attached
to a phonograph horn placed in an in-
conspicuous position in the chancel.

Over nine miles of telephone civewit the
priest’s voice, the music, hymns, and so on
were. conveyed to the PRittsburg broad-
casting -station. It is a faet that with this
crude arrangement the services were picked
up élearly by local receiving sets.

Encouraged by this success, experiments
were begun, and carried on all the -niore”
enthusiastically as letters of congratula-
tion began to-arrive in increasing numbers
at the rectory, with a view to improving
the sending apparatus. After many weeles
the final arrangement consisted of a num-
ber of microphones placed in various parts
of the church—one 1n the pulpit, one near
the organ, one near the church chimes
two over the choir desks, and so on.

They were led to a switchboard in a room
out of sight of the congregation, and into
an arrangement of tube amplifiers. During
servides .a 'youth sits in the room and
switches on the varions microphones in the
pulpit, the miuister's desk, and so on, a8
required. .

Not long after these arrangements were
perfected a very striking event oceurred.
'Fhe neighbouring Presbyterian chureh fost
its pastor through illness. Instead of fm-
mediately appeinting a suceessor, the
church trustees installed a loop antenma
and loud speaker in the chwreck to- receive
the services from Calvary €hurch. This
was dore, and with complete success. The
congregation was able with perfeet devo-
tional propriety to follow and join in the
Calvary services, and even held a collee-
tion at the proper momens.

‘The idea was so pepular that soen the
Calvary Church was obliged te abandon
its regular morning wirefess serviee, and

ast omly the evening serviee, to
cnable the ehnrches of other denomina-
tious to send ont their own particular
services.  These latter—one other Presby-
terfan churek, an Episcopal church, and a
Methodist chapel—broadeéast their services
regula in turn every Sunday morning.

What the effeet of these.services is in
spreading the Gospel may be gathered
from the experience of Mr. William
Jenningx Bryan, the former Secretary of
State, who prcached a sermon from the

‘people  who .had

Calvary pulpit. . He .received no fewer
than 5,000 letters wf appreciation from
heard his address by
radio. *‘‘Radio Broadeast ~’ publishes &
selection from the thousands of letters
which have bheen Teceived by the rector of
Calvary from his ,wireless parishioners,
many of them hundreds of miles away.
They show that whole fanrilies listen with
the deepest reverence to the serviees, One
man  wrote: My father-in-law has -not
been inside a church for fifty years, but
he has not niissed a service from Calvary
for three months.””

Dr. Van Etten is emphatic that the
services do actually lead people to attend
the church itself who had never been
regular ehurchgoers. It is as though,
having tasted religious devotion at secoud-
hand, they were imbued witlr a keen
desire to participate in it regularly in
ehureh. ° Every Sunday,”” says Dr. Van
Etten, ‘“I meet new peopte in the church
who were drawn here by the wireless
services.”

Another most intevesting point is that
the wireless services are a souree of infinite
eomfort to aged and infirm people who are
unable to leave their houscs to attend
ehurch.

* *

The experiments of Doetor J. H. Rogers,
the famous American scientist, with under-
ground aerials, opeir nup a most fascinating
field for research by the amateur. Doetor
Rogers wds- the first man to discover that
the waves sent out by wireless transmit-
ting stations travel through the earth, as
well as through what is commonly known
as the ether, In fact, he now goes so far
as to say that in the case of long-distance
transmission, over distances of many thou-
sands of miles, the waves never reach the

- receiving antenna through the wir at all

but are received at the base of the aerial.
‘“ The energy liberated at the base of the
sending aerial,”’ he says, ‘ is propagated
through the earth as well as through the
ether above.”

Even now it does.not appear to be known
that during the war, witlr an anténna con-

" sisting of some 4,000 feet of wire stretched

in a straight line three feet under the
earth inside a tile pipe, and leading in a

- westerly direction, he heard communica-

tions .between German Army units on the
Western front, Nauen, the Eiffel Tower,
and other stations.

Doctor Rogers now couduets his experi-
ments in a building iusulated fronr the
ether, and built over a well. In this well
he hangs a loop aerial; which he ean turn
at will, Another expevimenter has ob-
tained excellent results in a.coucrete-lined
cellar, with a galvanised-ivon roof,

With the undergronnd aerial of this
kind signals do mot come in so loudly as
through the overhead aerial; but this dis-
advantage i« amply compensated for by the
faet that the absence of sfatic renders
them abselutely elear. )

Transmitting is a differciit matter, and
owing to the difficulty of finding an in-
siulating material whiech will stapd wnp
under the. strong current used in sending,
this has so far beeir limited to. a distanec
of seven miles,

* #*

Here are a few American radio statistics.
A group of manufacturers near New Yeork
has orders on hand for .£6,000,000 worth of
radio instruments. It is caleulated, on the
basis of the number of gramophones new
in use in the United States, that there wi!l
be six million radio sets in service in five
years’ time. The present output of vaguum
tubes s abeut 200,000 a month,

A new “ Uni Control ** Receiver, invented by Dr. Alfred Goldsmith, of New York.

to control the condenser and indactance.

Note the gearing used -

No tappings are used, the inductance being varied Ly mreans of

. copper plates rotaling a'ongside the coil, A detector and two stage amplifier, together with L.T. and H.T.
-batteries; are included in this compact teceiver.
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STEP BY STEP IN WIRELESS.

THE
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CALIBRATION OF THE TUNED - CIRCUITS OF

A "WIRELESS RECEIVER.

F the wave-length of any desired station is
known, the correct setting of a calibrated
receiving set can always be found

immediately and thc owner will be more than

repaid for the extra trouble taken; by the -

ease and certainty with which he can make
future adjustments.

In portable wireless receiving scts where the
connections to the tuning circuit condenzer,

or condensers, are soldered internally and are’

not immediately* visible, it is usually sufficient
_to calibrate each circuit in wave-lengths with
the aid of a separate wavemeter. .

It must, however, be understood from the
first that where soveral tumable circuits are
incorporated in the receiver, each must be
accurately tuncd to the requircd wave-lenpth
before signals will be heard in the recciver
telephones. The wavemeter, however, is
sclf-contained and may be placed as close to
the receiving set as is nccessary for the best
results,

Conscquently, during. calibration of the
aerial circuit, and of the closed circuit if fitted,
use should not be made of any H.T. amplifying
valves included in the receiver. Their ampli-
fication is not needed, and unless they are
resistance-capacity coupled their circuits will
also need tuning, which may, of course, be
done once the input circuits have been cali-
brated. ;

Similarly, if L.F. amplification cannot be
cut out by switches, then care must be taken
that the wavemeter does not *“ induce ” direct
into the iron core transformers coupling the
L.F. valves. If this happens, the wavemeter
must he moved further away from the receiver,
and sounds will no longer'be heard in the
receiver’s telcphones at any and every sctting
of the receiver's tuned circuits.

In small compact sets it is usually possible
to tune the aerial or open circuit and the
closed circuit together, the coupling between
the two having been set at an intermediate
value if it is adjustable. Tt should not be
forgotten that any subsequent alteration of.
the coupling will neccessitate the slight re-
tuning of each of the circuits. TFurther, any
alteration to the acrial which was in use when
the set was calibrated will produce a similar
alteration in the tuning of the aerial circuit.
The owncr, however,-can easily check these
slight differences by recalibration, or by
noticing the discrepancy between the charted
setting and the setting necessary to receive
“calibration waves” which are sent out
regularly by certain stations.

Accurate Results.

A ‘“buzzer” wavemeter is suitable for
calibrating either a crystal-or u valve set, and
is usually fitted with either a variable condenser
or a variable inductance of variometer type,
by which it may be tuned to “buzz” on a
definite wave-length. The variometer type is
the most accurate and durable, as the moving
plates of a variable condenser are liable to
become slightly bent if the. wavemeter is
carelessly handled, with consequent loss of
accurate calibration.

The wavemeter is set to thc particular
wave-length to which it is required to
calibrate the receiving sct, and its buzzer
started. A note is then made of the position
on the scale of the receiving set’s condenser,
and on the inductance tappings if fitted,
when the maximum sound is heard in ‘the
telephone reccivers. For ‘ease of reference

PART 1.

the calibrations for every increase of filty
metres in wave-length may be noted, and the
results plotted as a graph if only a single ad-
justment is necessary, or clse written out in
columns.

The owner of a valve receiver, however,
will obtain a more. accurate calibeation if he
uses a heterodyne (or valve) wavemeter, set
to the required wave-length, and adjusts his
own receiver to approximately the same wave-
length.  If he then causes the receiver valves
to generate oscillations, by tightening the
coupling of the aerial and the reaction coils
and by inecreasing the filament current if
necessary, a note will he heard in the
telephone receivers.

The Silent Point,

A very gradual variation of the receiver
condenser will cause this sound to fall off in
pitch from a shrill to a low bass note, and then
to rise in pitch again. The greater the wave-
length used, the lurger the variation of the
condenscr over which this change of note takes
place. For wave-lengths ahove 1,000 metres
it i8 quite casy to find the “silent point™
midway between the two shrillest notes,
where the note disappears before rising in
pitch again. The wavemeter and the receiver
are then both producing oscillations of the
same {requency, and are tuned to’ the same
wave-length.

With the buzzer wavemeter the setting for a
maximum sound is badly defined, even when
the wavemeter -is some distance from -the

receiver and the sound of medium intensity,
and the huinan ear can differentiate more
easily between a slight sound and silence than
hetween two louder sounds of approximately
equal strength. The “ silent point ” is there-
fore always * critical,” especially at short
wave-lengths, and less error in adjustment is
to he feared. Morcover, the heterodyne
wavemeter will he uszeful while the sct is re-
ceiving continuous wave signals, and may then
be used as a separate or independent hetero-
dyne to provide the superimposed oscitlatory
current necessary to obtain the ‘‘ heat™
effect, by which the reccived signals are made
audible.

“ Beat ** . Effect,

An independent heterodyne is greatly
superior to the autoheterodyne, where the
recciver valves themselves produce® the

- necessary oscillations, as it may be adjusted

to give increased efficiency of rectification
for very weak signals, and in any case avoids
the large loss on short-wave work of the slight
detuning of the closed circuit, which is other-
wise necessary to produce the * beat ™ effect.

- Unfortunately, however, a good wavemeter
is cxpensive, particularly if it is designed to
cover a Jarge range of wave-lengths, and it is
not always possible to horrow or hire one when
needed.

In a

subsequent article, therefore, an

alternative method of calibration will he given,
which will, it is hoped, bo of service to those
who cannot obtain the use of ‘a wavemeter.

——

The Cox-Cavendish Electrical Co., supply wireless music for the benefit of their employees,
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HOW TO MAKE A SHORT-WAVE RECEIVER.

By PHILIP R. COURSEY, B.Se., F.Inst.P., AM.LEE.

APAR’I‘ from the mounting in position of
the valve holder which is of the standard
R valve type, the only remaining work
to be done on this receiver is the wiring up
of the different parts. An R valve holder
such as can be purchased from any dealer in
wireless apparatus for about two shillings can
be mounted directly on to the panel of the
instrument. with the four pins projecting
through the four holes which were set out
on the drilling diagram.

“Connections to these pins can be made
either by soldering or by clamping the wire

under nuts dependm« upon whether the valve
holder pins are plain or threaded. ~Although
the correct spacing for the pins of the R valve
holder is properly expressed in millimetres, the,
dimensions given in inches on the drilling
diagram will be found sufficiently close to
enable the pins to pass through the holes.

The wiring of the instrument presents the
neatest appearance’ if ‘it is carried out in
No. 18 tinned copper wire passed through
Sistoflex insulating sleeving. In order to
facilitate this wiring a sketch of the underneath’
side of the panel is given in Fig. 1 with the
connections bet“een the various terminals,
screws, etc., drawn in position.

“The exact run of each wire cannot be shown
on a diagram of this type unless it is drawn
on a very large scale, so that some of the

connections in Fig. 1 have been spaced out

from the positions they actually occupy in
the set. Care should be taken not to crowd
together more -wires than can be avoided,
unless they are wiies of nearly the same
polarity, such as the filament circuit of the
valve. .

It will be noted that in the wiring diagram
(Fig. 1) the connection hetween the fourth and
fifth studs of-the first arm of the range switch
and the grid leak has heen lettered XY." ‘For
those who wish to do so two-extra terminls

.can be.fitted to the instrument and connected

1o these points marked XY, so that by con-
nectmg the em together with a link the circuit
is ‘completed as ‘shown in Fig. 1.

By opening. the link between these two
terminals a ‘high-frequengy amplifying valve
mounted o a separate pancl’can be connected .
between the tuning coil and the detector valve,
the grid .of the’ ‘hxgh frequency, amplifying -
valve being. joined “to- terminal X, and the .
anode of .the same valve to “terminal Y, the"
anode of this valve also being conhecbed to"
the positive _terminal of the high-tension |
batlery through 'a suitable radio-frequency ’
mlpodance—qugh, for_example, as an anode
resistance rod or a tuned 1e]ector clrcuxt..

The latter mrangementxs indicated in Fig. 2, '

in which _diagram’ the  positions of the “toi-
minals X afid Y are marked, the remammg
lettering corresponding with . that used on'
the original circuit diagram of the receiver.
Any ordmary form of low-frequency am-
plifier or note maghifier can.he added to, this”
instrument by couplmg on-to_ the telephone
terminals through an. ordmary low-frequency '
intervalve  transformer, the primary, winding
of this® ‘trafisforpier being jomed to_the tele.

'} _phone terthinals of this mstrumcnt and the
recondary winding to the grid circuit of thej'

first low- flequency amplifying valve.

In this way the eﬁ'ectxvencss of this single- Y

valve receiver can’ he extenided so as to enable

weaker signals to be picked ‘up with ‘the aid
of the extra ligh-frequency amplifying valve,

-and all sighals to bé rendered louder by megns

of the added low-freuency note-magnifying
valves.

(CONCLUSION.

)
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ACCESSORIES

FOR

PRIVATE WIRELESS

INSTALLATIONS,

TELEPHONE HEAD BETS.

AERIAL WIRE & INSULATORS.

PROFECTORS FOR
AERIAL & BATTERY.

EARTHING DEVICES.

m—

i
i

JACKS & PLUGS.
H.7. BATTERIES, Etc., Etc.

g—

D’cscriptive pamphlet and prices on’ap};licaﬂdn to
THE MANUFACTURERS:

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

Telephone :
CITY 6400

Telegrams @
SIEMENS, WOOQLWICH.
AND AT

Belfast, Birmingham, “Bristol; Cardiif, .
Glasgow, Leeils, Manchester, Newcastle,

! Sheflield, Sbothwmptom.

FOR CRYSTAL MOUNLING USE
“"SALUNITE ” FUSIBLE ALLOY,

Non-oxidizing and melts at, low{temperature (195 dégrees

Falirenheit—below femperatuyre of /boilling water). e

In loz. hars 1/6 each. post ffeed Trade cnquirjes invited.

H({ LONGTON, ; A.M.IzMech. E., J

Street, Page sq‘ee‘t, WESTMINSTER, S.W.1,
N L i

Johnson

ONE OF OUR SPECIALITIES, : i

[ e o

TRANSFORMERS.
Double-Grooved, = Highest Effigiency.

We also manufacture in-between sizes
1a, 2a, 3a at same: prices,
G R, MARSON, Ltd.,
. Electrical and Radio Engineers,
HALES ST., COVENTRY.

No. %gggjlggg i 6/_ oach Complete ;-

» e 2 B o
3..900/1500 ik

 4..1450/2600| Foppec Tive

s D..2400/2000 Extras Post Frec
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WIRELESS

CLUB REPORTS.

The Editor wili be pleased to_publish- concise reports of meetings of. wireless clubs and associations,

reserving the right to curtail the reports if necessary.
should be sent in as soon after a meeting as possible.
An asterisk denotes affiliation with the Wireless

in less than ten days after receipt of same.

Hon. secretarles are reminded that reports
Reports sent in cannot appear in this paper

Society of London.. -

The Durham City and Distriet Wireless Club.

The sixth meeting of the above was held on
Friday, September~ 1lst, at headquarters.
(Y.M.€.A,, Claypath). The Aecturer ‘for the
“evening, Mr. Ainsley, of the Henley Cable Co:,
was unable to be presenf owing to illness in the
family. His place; however, was most efficiently
filled by Mr. G: Barnard, who gave an enter-
taining and instructive lecture on ‘“Simple
Circuits.”

Potential, Ohm’s Law, closed ciceuits;, earth
return circuits, series and porallel circuits, and
simple receiving eircuits ‘were explained in a
simple manner.

After the lecture a Learty round of applause
was given, which was- endorsed by the.chair-
man, Mr. F. Sargent, F*R.A.8., in his’' remarks.
There was, as usunl, a great deal of debatmg,
during which-the Rev. Bottomley enlarged. upon
the lecturer’s description of Aipére’s Rule.. He

drew several sketches on the board and also ex- -

plained: Mawwell’s Corkserew Rule:

The chairman then exhibited an excellent
tapping key which had been presented to the
club by Devereux, Mordie and €o. This will
prove & great asset. to the Morse buzzer elass.
Appreciation of the gift was suitably shown.

The attendance was very large. Membership -

still increases ; however, there 1 still room for
more, both ladies and gentlemen.
E # *

West Green and- District Radio Experimental

Club,
The first meeting was held at la, Abbotsiord
Avenires West ‘(ireen, N.15, with Mr. J. Kaine
Fish in the chair.

- CORRESPONDENCE.

To the Editor of Porvrar WiRELESS WEEKLY.
PSYCHIC PHENOMENA AND WIRELESS.

Dear Sir.—In my article on this subject,
on page 238 near the end of the sccond column,
the word ¢ virility” oceurs. This is abviously
an error, the correct word being  vitality.”

Yours truly, .
P. J. Rispox.

The Editor, PorcLar WIRELESS.

_8ir,—The Royal National Hogspital for
Consumption, at Ventnor, Isle of Wight,
accommodates-160 patient® who, with the staff,
comprise a little community "of about two
hundred persons. They are, naturally, cut oft
from most of the usual forms of recreation and
pleasure, and your readers will appreeiate the
boon which wireless telephony is able to confer
upon them. A breath from the outside world
can be brought to bear upon the lives of
patients and staff alike, cheering and scothing
at times when the most carefully planned
routineé is irksome:

May 1, therefore, appeal very tarnestly

{ to all wireless clubs and assqdiations in Great

Britains-ag well as generously ‘disposed readers
of PoPurarR WIRELESS, for collections and
~smbseriptions towards the-installation of realty

1 |..maod receiving apparatus, which will carry a

loud speaker.*

Tt vow can assist in this matter I shall be
imost geatefal. Subscriptioms shonld be sent
to The Secretary. Ventnor Hospital Wircless
“Fuand; 18, Buckingham Stieet, Strand, London,
W.C.2.

I am, Sir, fajthfully yours,
(Sigired) P. B. BuraoyxE,
Chairman.

The Editor, PoPULAR WikELESS WEEKLY:
Sir,—I réad with_ great interest the letter
from €olonel C. L. Malone, M.P., in a recent

‘D.Sc., MLAFE., F.RGS., F.CS., et ;

- Blake;. of Richmond, as’oeur President,

The chairman read a letter from Professor
A. M. Low, A.C.CL, D.Sc., MLAE, F.RGS,
F.C.8., ete,, graciously aceepting an invitation
to-aet-as president of the elub, and promising to
forward the club’s interests in every way.

The- meeting proceeded to elect officers

-as follows :

President, Professor A. M. Low, A.C.C.L,
Vice-
Rresident, Mrv. H. Stanley Prince’; Chairman,
My. J. Kaine Fish; Viee.Chairman, Mr. R.
Gill; Secretary and Treasurer, Mr. A. E. Field.

A committee was then elected, and the busi-
ness incidental to a first meeting completed.

The chairman exg)réss'ed the objects of the
club, which in brief are: To instruct, experi-
ment, and exchange ideas.

Applications for membership -should be sent
to the Hon. Secretary, and an unqualified wel-

come is assured alt who are intorested in the

surtbject..
Hon. Seeretary : E. A.-Field, In, Abbotsford
Avenue, West Green, N.15.

® 3

Barnes, Mortlake and Richmond Wireless
Society.

The first meeting of the above society will
be hetd at Inglenook, Sheen Gate Gardens, East'
Sheen, onr Wednesday, the 20th inst.

We have been fortunate enough to get Mr.
All we
need now is full support from loeal enthusiasts,

issue of yonr valuable paper, in which he points
out the need of protecting the amateur
receiver from trusts and monopolies. - All who
desire to see the radio industy develop on
gound lines will he grateful to him for taking
the initintive in this important matter.

Fhere are severdl other directions in ‘whickr
am association of radio users eould be of service.
At the present time, amateurs have practicaily
no voice in deciding what kind of news; music,
ete., they may * listen-in ” to. A representa-
tive association would. be able to submit sug-
gestions for maintaining the material broad-
casted at a high literary and ‘educational level
and promoting the best-interests of the users.
For instance, radio may, and in my opinion
ghould, form part of the equipment of every
elementary .school as™a valuable aid in the
teaching. of certain subjects; The proposed
Radio Assoeiation would be the most suitable
body to investigate these suggestions and
submis recommendations to the Broadeasting
Company and the Postmaster-General.

Such an association could also be of great
service to the- small manufacturer either of
complete _instruments. or of parts: The
question of infringement of patents is, as I
have seen from my professional experience, n
very- involved and intricate matier in which
‘only the combined efforts of the trained legal
and technical minds can see clearly. The
Radio Association should be able to give its
niembers the best legal and technical advice
on guestions of patent rights and infringements.

Many other possibilities for doing good and:
uséful work will oceur readily to all thinking
readers, and I trust that Porurar WIRELEss
WEBKLY wilt give Colonel Malone's proposal
its fullest support.

Yours 6hediently,
© 8. Laxpyax.
59, hancery Lane, W.C.2
Haptember 14, 1922,
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ALL-BRITISH
HORTICULTURAL HALL, AND CONFERENCE SPECIAL TRADE DAY
VINCENT .SQ., WESTMINSTER, S.W.I Oct. 2nd. Admission 1/3 including tax)
: SPECIAL PUBLIC DAY
SEPT- 30th (1922) OGT. 7th ADMISSION mcluding tax.  Oct. 3rd. Admission” 5/- including tax.
(SATURDAY) (SATURDAY) (Public admitted both days after 6 p.m.

at the usual price.)
The CONVENTION will bs held under the auspices of THE WIRELESS SOCIETY OF LONDON.

SPECIAL ATTRACTIONS

THE WIRELESS SOCIETY OF LONDON
Have arranged for officers of the Society to be available each day, at the room put at their disposal, to meet officials and members of
Affiliated Societies from London and Provifices. A staff of experts will be in attendance to conduct visitors round the Exhibition.

The following are among the gentlemen who have kindly promised to give lectures, .which will take place. every afternoon and
evening as announced during the Exhibition.

Admu‘a.l of the Fleet Sn‘ HENRY JACKSON, G. P. MAIR, AMIC.E, etc. R. CLINKER
G.C.B., K.C.V.0., G. G. BLAKE, M.LE.E., A.Inst.P, JOHN SCOTT-TAGGART M C., AAmLEE, F.Inst.P.
A. A, CAMPBELL SW!NTOH, F.R.S,, ete, E. BLAKE, AM.LE.E. Lt. H . WALKER, A.M.I
_F. HOPE JONES, M.LLE.E PHILIP R, COURSEY, B.Sc., A.M.LLE.E., F.Inst.P, R. R. RIVERS- MOORE B Sc AMLEE,
MAURICE CHILD W. R. H. TINGEY P. D. TYERS

THE DEMONSTRATION STAND

will provide numerous concerts daily, including the reception of Broadcast music, song and speech.

THE EXHIBITS

will include many instruments of entircly new design and novel apparatuanever before shown to the Public. At each stand highly
experienced representatives will be on duty for the purpose of explaining the various exhibits. '

OFFICIAL CATALOGUE
Price 6d. Over 100 pages. Special article by F. Hope Jones, Esqr., M.I.LE.E., and a Complete List giving the name and address of
all affiliated Wireless Societies and Clubs in Great Britain,
ORGANISERS:

BERTRAM DAY & Co., Ltd., 9 and 10, Charing Cross, London, S.\W.1.
Wireless Publicity Specmhsts_ Gerrard 8063/4

A GREAT ADVERTISING OFFER

14 DAYS ONLY

The "0.K." CASKET CRYSTAL RECEIVING SET

(PROV, PATENT NO. 21032.)

IN order to popularise this wonderful new Wireless Receiving Set,

which quickly picks up Signals, Telephony, and Music within a
30 miles radlus, we w1| supply a complete Set, consisting of
the ““ O.K.” Casket in a beautifully polished Mahogany Cabinet (size
63 X 4% % 3inches), with One Pair of High Grade Head 'Phones, 100 ft.
Aerial Wire with two Insulators, packed and delivered to your
address, at the Specially Reduced Price of

£3-15-0

In fulfilment of every Order (accompanied by a Cash Payment) up to
the limit of 1,000 Sets, received by us not later than

SATURDAY, OCTOBER 7th, 1922.

This Set is absolutely the best, most compact and most effective
Crystal Set made. i/ -
Its usual Price is £4-15-0, to which it will.revert after this date. gyvip1 v cHAR NG — CHARM[NGLY SlMPLE

ORDER AT ONCE FROM--

THE BARLAW ENGINEERING CO., LTD. (Dept. P.W.),

47, Victoria Street, London, S.W. Vietorts 6969,
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All Editorial Conitmigicatiii: to be

addressed The Editor, POPULAR

WIRELESS, The F}eetway House, Farringdon Street, London, E.C.4.

IF¥ BROADCASTING COMES,

1 learn on very excellent authority that the proposed
regulation prohibiting amateurs from making their
own sets will not come into force. At a recent meeting
of the Post Office officials and the Broadecasting
Company this important question was fully dealt
with, The conference lasted four hours, and at the
end of that period every obstacle but one had been
overcome. The outstanding obstacle which deterred
a settlement I shall refer to later. ~ The amateur,
however, will be glad to hear that his liberty in the
matter of constructing his own apparatus will not
be interfered with.

I understand from a special correspondent, who is
in @ position t¢ supply me with news of the latest
developments, that it was decided at the conference
that amateurs should be allowed to -purchase com-
ponent parts, and that there would be no objection~
to their fitting up their own sets.

Since the rumour got about that amateurs were
to be restricted in this malter, there has been a good
deal of hysterical protest in the Press and elsewhere,
but from the very first ¢‘ Popular Wireless ** realised
that such a restriction would inevitably react omxthe
manufacturers to such a detrimental extent that
the wireless boom would be effectually damped,
and that trade would be bound to suffer in consequénce.

To the young amateur just taking up the hobby,
the joy of wireless is in the making of various pieces
of apparatus, putting the set together, and then experi-
encing the thrill of ** getting it to work.” However,
the amateur may rest assured that-his liberty in-this
respect will not be interfered with.

The obstacle I referred to above, and which cropped
up between the Broadcasting Company and the
representatives of the Post Office, relates to the
diificulty experienced by the manufscturer of wireless
apparatus in coming to an agreement withithe Marconi
Company with respect tothe use of theTlatter’s patents

However, it is quite possible that by the time these
words are read by readers of ¢ Popular Wireless
an agreement may bave been reached, in which ease,
it is clear water ahead, and, as far as I can see, there
is nothing to prevent the Broadcasting Company
from going ahead with the service they have so
long promised, and which amateurs have so long
waited for.

THE EDITOR.

Owing to the enormous number of queries
received daily from readers of POPULAR
WIRELESS, | have decided to reply individu-
ally by pest. A weekly selection of questions
will, however, be printed on this page, together
with the answers, for the benefit of readers of"
POPULAR WIRELESS in general. Ques-
tions should be ctearly and explicitly written,
and should be numbered and written on one
side of the paper only.

A1l questions to be addressed to : PCPULAR
WIRELESS, Queries Dept., Room 131, The
;I%etway House, Farringdon Street, London,

.C.4q.

Readers are requested to send necessary
postage for reply.

T, R. M. (Gosport).—Can I use hoth a pair
of high resistance telephone receivers and a
pair of low resistance with a transformer in the
same efrouit -

Yes, if the transformer is of correct ratio. The
primary qf this latter should be placed in series with
the high resistance telephones with a fixed condenser
across, while the low resistance receivers can b¢§
placed across the secondury of the transformer.

5 * ®

“ Sparks " (Huntingdon).——When charging
accumulators from a D.C. main of 110 volis,
is it necessary to make any provision for
the reduction of voltage ¥ =

No, it is a guestion of adjusting the flow of current
through the cells by means of a resistance or lamps
80 that 1t corresponds to the ¢harging rate.

* * *

F. A. R. (Twickenham).—My garden is about
30 feet long. and the highest aerial that I could
possibly erect would be only 10 feet high. If
I used three wires each 30 feet long, and a

erystal set, would it be possible for me to
obtain any results ?

It is quite possible that with sareful tuning you
will bring in Marconi House, but unfess you can obtain
greater height than 10 ff. results will. be very poor.

" % 5

T. B (Wrékham).-~London™ 15 appareutly
my nearest broadcasting station at present, su
what set would I pequire to hear it ?

Three valves.

Could I hear anything from €arnarvon en a
erystal set ?

No, because Carnarvon transmits on the Con~
tinuous Wave system.
s LS *

T. N. M. (Manchester).—What is a Corona
effect ?

A gilent electric glow discharge that will be produced
by the proximity of two conductors at high difference

of potemtial, under certain conditions.  Sometiines

Ited a ‘“brush discharge” it can frequently be
naticed round the aerial and lead in of high-poswered

“stations.

& : *

“ SpARKs " (Leith).—What is the resistance
of 1,000 feet of 36 S.W.G. copper wire ?

180 ohms.

What is the-resistance of gauge 36 = Bureka”
resistance wire ?

4.047 ohms, for 1,000 feet.

Would it not be possible to use ™ Eureka "
for rewinding tele es to.a high resistance,
thus requiring a Tuch smaller quantity than
would be necessary using copper wire ?

No. As has been pointed out many times in these
«columns.in connection with high resistance telephones
and certain other instruments, it is not the actual
resistance upon which the sensitiveness or efticiency

of these instrunents depend. but the number of turns
of wire that it hus been possible to obtain.

* ES *

““Carcurus ” (Leith).——What is the formula
for the capacity of condensers ?

See reply to “ Capacity * (Glasgow) in number 2.

How does one reduce square inches to square
eentimetres ?

Multipty by 6713.

It was stated in one of your articles that a
wireless wave once propagated would continue
to travel for ever, getting smaller and smaller,
but never completely ceasing to exist. If this
is truly the cave, might it not happen that,
with the progress of science, wireless-
detecting instruments will eventually reach
that stage of perfection so that they will be

(Continued on page 341.)
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WIRELESS R,/
POST FREE. @% g‘%

SPECIFICATION.

CORDS. Twin conductors, Tin-
sel, 3 ft. long between butt and
fork, 12 in. long from fork to each

on!q a screw driver wanted

THE home construction of a Valve Set is quite simple if
you purchase a set of Peto-Scott standardised Radio

; receiver. Instrument end fitted : o o &
| ith 2 plog type Metal Tags. Parts.  You will find that all the drilling and tdpping
| ' has been done for you and the various components
/' R ECEIVERS. Arranged in ready built—and all you need is a oy
| series and wound to 2,000 ohms, screwdriver to fit them together. Full o™ ™
4,000 ohms, or as required. Mag- mnstructions supplied with every set. { Qurnew :
nets of specially treated Tungsten : Booklel @
: r SETS OF PARTS. ] S | 3
steel mounted in Aluminium cases = i explains :
- fitted with adjustable steel Head- ]T\\Jo. 4 Detector Panel - 17/6 : thewhole
: 0.5 Low Freq.Panel 33/6 H E
bands of extremely light but No. 3 High Freq. Panel 13/6 ! system ]
) ‘ serviceable pattern. Mahogany Cabinets to é o 6",”_! %
2,000 ohms, 24/ fit - - - each 3f6 : 4
4,000 ohms, 25/- > -

Postage: 9d. per panel extra, but

i W
g, |
all orders over £2 sent post free. "

SPECIFICATION.

RESISTANCES. 120, 1,000,
2,000, 4,000, 8,000 ohms. Other
windings to order.

INSULATION. Highest possible.
MAGNETS. Selected Tungsten
steel, manufactured under our own

special process and guaranteed for
ten -ycars.

My, Y N, 5, vy . v vy, v
CORDS. Heavily insulated Tin- st g it A A i e
" wY

-1 . a - & T‘
sel conductors. k - | 2% &2
- 5 > } 5
Polished ~Alumini E 4 i HE GOODS"V =
FINISH. olishe uminium DE LUXE 'PHONES -, &

C d Tittin ith .Oxvdised 2,000 ohms, 34 - |
'F i ‘ g8 wi el 4,000 ohms, 35/- 48

licved C ed Headbands. e <
gi::;:a and czl;ll:):'table :é’ijusa:rlnents. Ebonite Ear Caps-fitted 2}; HAVL YOU A (JRAM UPHONE . ?}3

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

o}
3’:{ "A<
illls‘lsst:l};%'::‘ON E Head set full ted und % SBEN 'GET A )::
. very Head set carefully tested under actual ; 1 -~ )@:
reception conditions and guaranteed to specification. *?'.}; GRAMA PH!X LOU D SP‘:‘AKER o
> A e e
; % THE GRAMAPHIX multiplies sound! &
CRYSTAL 1 2 i HE GRAMAPHIX fits any gramopho.e! ig‘
2 HAVEYOU HEARD THE GRAM APH1X? s
SETS oo T produces full volume of sound without distortion Yeee
E ;}; and makes your gramophone a EE
) px e RAII,)IO LhOUD 1SPfEAKE¢:-]R. = )FE
P g . gt e Gramaphix is the result of considerable time o=
\’ A s e % and expense which has enabled us to offer a LOUD )r%
t Headphones) )@ SPEAKER with oxclusive features AT A PRICE ot
) WITHIN THE REACH OF ALL. S
i Py The Gramaphix utilizes the scientifically designed b
; < B tone amplifier of the gramophone to secure mellow- -
y c}~4_- ‘a 5 ¥ O g ness and BEAUTY OF TONE, therefore doing away \IE:
i .?ZJ'( with all that metallic sound, scratching and ¢ ring &
v B associated with other loud speakers. e
) 2 The Gramaphix is the talk of the wireless world. B
AERIALS. Complete with insulators.and % ADJUSTED IN A MINUTE by a child. e
== . POST FRE E B LATEST AND LOUDEST. ”?:{
instructions for erection, 6/- REE. ﬁi Why pay pounds when a better instrument can be secured for k
- 4 5 Immediate =
i 2 AR 10,6 ' 2
- > rade Terms. [ D livery. =
ThTe lNe‘l-f Sys‘t:em E:(ljvate %Av To hés:te'nu?: Stﬁﬂaflg nsndt47,hAﬂ_:5riti3htE:hil_}i‘io?! ‘)E;
ee one O. g‘ HH onc‘m‘ a,.epem?r —coe.l' b );:::
P . e % Lacand blectrical Manufacturing Agency (Tept. ). %=
212-214, Gt. Portland Street, London, W. || 3 6s GREAT QUEEN STREET, KINGSWAY, W.C.2. &

Tel. No.: MAYFAIR 3779, DRRLEARD sy 2
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< | [Prices of complete sets, including double head

APOLLO WIRELESS
RECEIVING SETS

are unequalled in design and workmanship.
They insure perfect reception of broadcasting.

"phones (4,000 ohms), aerial wire, and insulators.

Set 00.—Perikon detector and variometer tuner in
mahogany case. Very sensitive
instrument. Range 15 miles £4100

Set 1.—Double slide tuner, variable condenser, perikon

detector. Range 20 miles £6 00
Set 2.—Double slide tuner, variable eon-

denser, two detectors, potentio-

meter and - battery. Range

30 miles 4 =L 2V 12 6

Set 3.—Loose-coupled tuner, two variable
l condensers, two detectors, poten-
tiometer and Dbattery, etc.
i Range 30 miles £10 100
! Bet 4. —Tuning inductance, loose-coupled
‘ tuner, two variable condensers,
two detectors, potentiometer and
battery, testing buzzer, ete.’ £13 00

Full range of accessories and aerial material at very
reasonable prices. Ilustrated catalogue, with very clear
diagram and instructions, sent free on application by

l CRAIES & STAVRIDI,
Apollo House, 4, Bunhill Row, E.C.1.

T T T TS

N
N
5§

A TEST
IS BEST

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

WHTHHEEEnnm

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

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

BESIDES OUR. COMPLETE SETS WE HAVE A SPLEN-
DID SELECTION OF ALL WIRELESS ACCESSORIES.

NOTE.—We supply complete receiving sets for cash or deferred
payment. All orders despatehed in striet rotation.

Two Illustrated Booklets, No. 1 and P. Pest free, 6d.

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

=33
—

=

|

=i

BROWNS'’
‘ LOUD SPEAKERS, HEADPHONES,
’i MICROPHONE AMPLIFIERS
i

The “BROWN"” LOUD SPEAKERS

With new improvad curved horn

The requisites of a Loud Speaker are pure tone, clear artichlation,
and good volume of- sound. The * Brown Loud Speaker
possesses these qualities, and dliey are enhanced by the new
improved curved forn,
AMATEURS do'not always need the full-sized Loud Speakers (IL 1)
as used in Lecture Halls, and a small d4ype (H.2) has been
designed to meet their more modest hoine requirements both as to
volume of sound and price.
THE NEW HORN of dull blacked aluminium used with hoth H.1
and H.2 is constructed on ‘the logarithmic law of increasing
openings, and is acoustically perfect.

PRICES :

(Large) Low Revistance, 120
ohims. ifeight 21 in £6
(Small) Low Resistance, 120
ohms. Height 12 in. £3 0 0

H1. & H2. (High Resistances) 2/6 to 5/--extra.)
The strength and clearness of all music, speech
and Morse heard by one person wearing head-
phones is broadcasted to a whole room full of
veople when a Brown Amplifier and Loud
Speaker are used with your set.

The most popular and perfect Loud Speakers
ever offered to the public. Thousands already
in use in all parts of the World
Catalogue, post_free, gives you details of all our
Helght 21 inchea ireless Apparatus ‘

o. 1

5 0
I 2.

Visit Our Stand, No. 43, atthe ALL-BRITISH WIRELESS EXHIBITION,
HORTICULTURAL HALL - Seplember 30 to October 7

Head Oﬁ(;ﬁ.i? o ] T e London a

a OrNs— ROWETOONS =
VICTORIARd, (3 GER_Q‘_VN 87 19, MORTIMER
NORTH ACTON, DAL STREET,

LONDON

LONDON, W.3, LONDON, W.1.



Popular Wireless Weekly, September 23rd, 1922,

RADIQTORIAL
QUESTIONS AND ANSWERS.
(Continwed from page 338.)

¥
sufficiently sensitive to detect ether waves
propagated maity years previously ?
Ii ether is the wmedimn with the ebaracteristics

claimed for it by the aiurthoritive exponcnts of the.

electron theory there is no reason why it should not be
brought to rest from a state of motion by means of
some counteractive force like that of gravity; acting
upon it. I this be the case, an ether wave will
definitely cease to exist at a certain point, and will
not continue o intinity. Un the other hand, your
statement possesses the elements of reason, hut until
the present controversy regarding the snb{ect. of the
existeuce or non-exist of ether has heen more
detinitely decided one way or the ether, we prefer to
view the point with an open -mind, inclining to the
electron theory of cther as avcepted by the nuxjority
of the world’s scientists. :
#*

#* *
* AmpLIFEER © (Tooting).—ECan high fre-
quency transformers be wound-with resistance
wire to make them a periodic, and cover a
greater range of wave-lengthe, and if so, what
wire should be used ?
Yes; use 46 gauge * Bureka * resistance wire.

T have been earefully reading a certain hook,
the one you advised me to purchase {Bangay’s
*“ Elementary Principles of Wireless Tele-
graphy '), and one statement seems to be
contrary to a statement made in onc of your
articles. Alluding to the inductance in a
circuit, it states that when a cireuit in which a
current is flowing is broken a current is induced
in the opposite direction. 1Is this correct, or
did the mistake occur in your article ?

It iIs a slip. The-direction of the induced current
will be fn the sanic direction.

E3 * *

“ CoNDENSER.” (London).—What is the
area of overlap in square inches of one standard
condenser vane 2} inches in diameter ?

That depends as to whether the other "vane has
greater or less arer of-surfaee. MWe assnnie that the
ubove.fignre.refers to a moving vane, This being the
case, and a8 moving vanes are invariably the smatler,
its totai.of 2.45 syuare inches may. he taken as
overlap, ‘for the calcnlation of the-condensers anaxi-
wmum capacity. )

* B *® .

“AgriaL”  (Southampton)—I wish to
treat a pole that I intend to -utilise for nwy
aerial in a similar manner to. timt adopted for
telephone poles to preserve that part that
will be sunk into the ground. Can jyou
describe the method ?

There are several. Three of the best-known béing
“ Rueping,” “-Burnettizing,” .and * Boucherizing.”
These, however, consist of procesdes involving the
injection of various substances under considerable air
“pressure, and would be beyond the power of an

/7 amatenr to- carry out. We suggest that--a thick
couting of commaoil tar will answer the purpose,
: ® # *

W. G. P. (Portsmouth).—An aerial has been

likened to a condenser. Therefore, if it were
.composed of sheet copper two feet wide to
increase the capacity, would it not improve
" matters 7

Prohably it would for the reception of the very
long wave-lengths, but in order to be able to efliciently
hring in the shofter wave-lengths, it is not advisable
to have an aeria} with too-great capacity. Vor that
reason the slightly longer single wire-aerial is to be
preferredd to the shorter double,

e * '3

T. M. (Middleskrough).—What size baskct
coils de 1 require for a 300-500 metres range,
using 26 S.W.G. on a I} inch former wind to
20, 30, and 40 turns ?

Use 40005 mids. variable condenser for tuning
PUrpeses. . E B

“CrysTo "’ (Westcliff-on:Sea)—TF find that
when adjusting .my one-valve recoiver for the
reception of ‘C.W. .signals, I can ohtain prac-
tically thé same Tesults by either varying the
reaction or the filament resistance. Ts there
any theoretical advawtage invthe former case,
as it seems that the latter will he the more

‘¢ economical ¢

Unless the acciimulatars aré very constant filament

control is liahle, with the variatfons of battery voltage, |

to_give unsteady results, and. although the filument
hrightness method is- the simpler, the reaction
enupling adjustment is to be preferred becauvse or fts
flexibility, :

* * *

G. V. D. (Brockley).—Which of the followifig
crystals are red: Zincite, copper pyrites,
chaleopyrites, carburundum, galena, bornite ?

Zineite, copper pyrites.

Whiclhr two can be-used in combination °

Zincite with bornite, copper or chalcopyri tes.

* * *

“ Puzzpep”  (Colchester).—What is
difference between low frequency amplification,
audio-amplification and note magnification ?

None whatever, unless it is that in the case of the |

Jast named it is applied in those cases where a stage
of amplification is added to make a readable signal
very loud for the purpose of bringing it in on a loud
speaker. .

Are thermionic, electron, and various other
valves essentially the same ?

Generally speaking, ves.

You have stated that the main ecannet

satisfactorily be used for supplying the H. T. }
Why is this, and does that apply to trans-

mission or reception only ?
It can certainly be nsed for transinission,but arma-

“‘ture irregularities and commutation ripples render it .

tpo * moisy ” for*ruccption.
o &
W. W. 8. (Dorking).—What exactly is 7-22
wire ?
Seven sfrands of gauge 32 wire t\;'isted together.
* N

T. H. L. (Fonbridge).—Cin you give dimen-

the !
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THE OMNIPHONE
CRYSTAL RECEIVER,

Pricc £4: 10: 0 COMPLETE.

For broadcast wave-lengths. While
a complete, highly sensitive receiver in
itself, may form the nucleus of a most
claborate set, as provision is made for
the attachment of a walve amplifier.
Fully guaranteed. Call for demon-
stration, or write for full' particulars.

ALL WIRELESS ACCESSORIES.

LIST FREE.

We wundertakzs the Installation,
Alteration and Repair of Apparatus,

THE OMNIPHONE WIRELESS.CO.,

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

20 yards from Regent Street, between
Robinson & Cleaver’s and Maison Lewis.

| , “Phone : Regent 3335,

DAVIS & TIMMINS,
4a, York RoE‘;I,; Il)('i’ng's Cross, N1,

sions and windings of two high frequeh
transformers of the plug-in type to give
ranges froms 200-500 and 500-700 metres ?

Obtaln two chonite bobbins 24 inches overal
diameter ‘with } inch square peripheral grooves.
Using 42 8.W.G. 8.8.¢., wind similar number of twrns
for both primary and secondary in the same groove,
Fifty-Ave will be required for the smaller, and 100
for the larger. The bobbin can he fastencd to the

+legs at. the hase of an old valve, or screw-valve legs

‘ean be obtained from most dealers. The ebonite

can be drlled and taPmd and these serewed in.

A 0002 mfds. variable condenser aviill be required

across the primary.
* * *

“ EXPERIMEXTES ” (Oldham) asks various
questions as to the efficiency of a six-valee set,
employing four stages of low {requency
amplification, that he has designed, and asks
whether™ it would be practicable to add one
further stage of amplification, alse low
frequency.

1t would not be wise to do so. As a matter of fact,
three-stages-should be the limit. Due to microphanic
etfects with more than three a set is liable to be very
* noisy,”” with a great tendeney to “ howl ” or oscil-

. late atv audible frequency. Parasitic noises such as
are caused by the proximity of power mains —or
telephone wires, ** atmospherics,” etc., are generally
of low frequency, and for this reason also undue fow
frequency amplif&:a.tiou s?dd be a‘\joxded.

“ Besren ”  (Liverpool)—I am much
troubled lately with an interference that I
cannot locate. I can_ only describe it as a
terrible * growling,” and crackling. Tt abso-
lutely prevents reception. It is not due to
staties, as it is the same when neither the aerial
or earth are connected. It is not the set, as the
same trouble occurs when I try out any one
of my friend’s sets. There are no power mams
or telephane wires within some considerable
distance. The accumulators have recently
been charged. Can you suggest anything ?

Undoubtedly it is dug to a faulty cell or cells in
the H.T. hattery. These will have to be located and

—cut ont. It is a simple matter to discover if it is the
H.T. that is causing the tronble before proceeding to
cut onf the wax, and-that is by shorting the H.T.
termingls for & moment. If that causes a temporary
cessation of the noises, then it is certain that the H.T
is the root of the trouble. ;

* Ed

S, W. (Newcaétle.—-Wlmt is the easiest way
to adapt valve amplification to.a crystal set
witheut dismantling it or altering the wiring ?

Emplo§ a low frequency transformer, connecting
the: primary of this to the telephone terminals of
the crystal set; the secondary being introduced
into a simple valve circuit.

(Continued on next page.)
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SCREWS AND
TERMINALS

FOR

WIRELESS SETS
Write for Tlustrated. Lists.

L =)

SERVICE and SATISFACTION.
Qur expert service is at your dispesal, Wa guarantee
satisfaction. Anything from a multivalve set to a switch
arm supplied. Stamp for list, State requirements.
Trade supplied. K. E. WIRELESS SERVICE;
10, GLENVIEW ROAD, LEWISHAM, B.E. 13.

THE “ So Ro” SET

lete- with double slider Jph 100 f1. aerial,

insulators, and mountcd on superb mahogany base

Ready for use, &=4-0-Q. .

) . 8, Cavour St., and 19, Darcy Road,
Showraoms : ™ gennington = at  Norbury, S.W

STAPLETON & ROBBINS

r. W, lke S w.nELESS SUPPLY.
Acrial Insulators, Porcelain (special), eneh £0 0
Aerial pulleys, ex-Govt., aluminium, each., 0 1
Aerial Wire 7’/22 copper, per 100ft. .. .. 0 6
Lm.,suder Rods, 13 ins. long, bored; cach 0 0

acquered crystal detectors on ebonite bases 0 5
Murdock double head sets (2,000 ohm total) 1 10
Ebonite knobs, knurled and polished, each ¢ 0
Muliard Ora va’lves, limited:number only,-each 0 15

All orders sent by return on receipl of cash.
BOSQOMBE, EAST BOURNEMOUTH.

PRONIPT SERVICE.

Send two stamps for lists of
We can

wireless supplies:
and do deliver promptly.

- ELECTRICAL SUFPLY SHOKES,

5, Albert Terrace, King Cross, -
HALIFAX.
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Buy Your Own Home-Set To-day, to €nable yvou to
“listen-in "~ to Broadcasting of Concerts, Speeches,
News, Time-Signals, etc., cte. The entrancing World of
Wireless will be yours.

Fome Crystal Set No. 1 as illustrated. Complete
with Head "Phone, Detector, Tuning Coil with variable
adjustment, 100 ft. Aerial and Insulators.  No batleries
re_qllliﬂ’l?]._l Rl:ngc: z-gelc%raphic Signals—150 to 200
mi . elephony—, miles. =

Mo:xsn\ed n na Polished Price £3 18 6
Hardwood Box. Cash with order.
COMPLETE PARTS for Building a Crystal Set
in Your Own Home - « - Complete.

Post free,

Write to-day for full particulars of our
No. 2 Crystal Set —the °''EUREKA
VALVE-UNIT SYSTEM - enabling the
experimenter to ADD to his existing appar.
atus as desired. Thz ‘“Eureka’ Unit
System is by far the mest flexible methad
of reception in existence.

British M:de thrcugzhout by

The Electric Appliances Co., Ltd.
(Dept. W), 8, Fisher Street,
Southampton Row, London, W.C.1.

POLES FOR AERIAL MASTS.

Suitably selected straisht FIR POLES, Supplicd for
any length Mast,

Price:—4d. per foot, any length up to 20 feet.
Price:—5d. per foot, lengths over 20 feet sent in sections
for jolning (to comply with Rajlway rcgulations).
8hort lengihs (for spreaders) 2d. fer foot.

Add 1/- per lgngth. or section® if required “prepaved
{pceled and treated creosote preservative). 1
Carriage Paid England and Wales {(Scotland 10 per
cent, extra, Ircland, Chabnel Isles, and abroad, 25 per
cent extra).

Coleman & Sons, 7, Cranfield, BLETCHELEY.

ONANNNANNANNANNANNANNANANNANNN 8

WE ARE MANUFACTURINGS
-2 Large Quantities of LOW-FREQUENCY
INTERVALVE TRANSFORMERS of
sound design—moreover, our prices are right!

TRADE ENQUIRIES SOLICITED.

THERMAL ELECTRIC = WORKS, LTD:,
Hackbridge, Surrey. &
8 LV ANANANNANANANNNANANANNANNNNN S

T0 WIRELESS EXPERIMENTERS. PATENT YOUR
INVYENTIONS.

They may prove very valuable. Particulars and

consultations free BROWNE & CO., Patent Ag nts,

9. Warwick Court, Holborn, London, W.C. 1.

Established 1840. 'Telephone, Chancery 7547.

MAKE YOUR OwN

LOUD SPEAKER

21/-
SIMPLE—ECONOMICAL—EFFICIENT
18” Bell Horn —12” Stand—Highly Polished

finish.  With Instructions for fitting.
Cash. with Order-—postage 2/«

“AERSONG” Receivers 25/-
9" x 7 X 6" SUPERIOR FINISH,
MUSIC—ECONOMY— SATISFACTION
Cash with Order—postage /6
Wireless Dept.

44, ROMFORD ROAD, LONDON, E, I5.

I
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RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued from previous page.)

W. Y. (Blackheath)—Is a variable con-
denser essential for the primary as well as the
secondary of a loose coupler, becausc I under-
stood that the mutual inductance is varied by
the sliding in and out of the secondary and
thus giving fine inductance tuning to the
primary ? -

The variable condenser, if used—although certainly
not essential—will give a greater flexibility of tuning
with a maximum degree of selectivity, as the couplihg
between the two circuits can he varied without
reference to the frequency tuning; this latter being
adjusted by the variable condenser.

* * «

““ Rorartor ”’ (Halifax).—How does one han-
dle the Armstrong circuit having' more or less
satisfactorily eonstructed it ?

First loosen the coupling of the second reaction
(for the purposes of clear explanation the two circuits
will be alluded to as one and two; the first being
the nearer to the A.T.L) so that it does not oscillate,
and then tune thc aerial and secondary cireuits in
the usual manner.  The first reaction is adjusted
until signals are at their loudest without distortion.
The second reaction is then tightened “nntil that
circuit; oscillates the commencement of this” will be
clearly heard in the phones), and, lastly, the first
reaction coupling is = tightened and the variable
condensers are adjusted until undistorted signals
come in, . .

L. *

S. H. L. (Ipswich).—What ratio exists be-
tween the primary and secondary winding of
a loose coupler ?

No direet ratio. The secondary, in conjunction
with a suitable variable condenser, must be construct-
ed so that it will give a wave-lengtl: variation coin-
ciding as near as possible with that of the open
circuit, which consists of not only the primary
winding of the coupler but also the aerial and earth

systems. Therefore, the secondary will, generally
speaking, require to have a areater value than the
primary.

* #* *
“ Ervav ”’ (Middlesbrough).—Why is it that
I can hear certain stations, mostly C.W., on all
sorts of condenser and inductance adjust-
ments ?

Because those adjustments represent what are
known as harmonic tunings. An oscillatory circuit

.with fairly evenly distributed capacity and inductance

will resonate to multiples of its fundamental fre-
quency. To put it into simple language this is what
happens. A circuit i3 tuned to pick up a station on a
certain wave-length and therefore the inductance and
capacity are so arranged that when a wave induces a
current, this current will take just that time to over-
come inductance and fill up capacity, as it were, to
20 to the one end of the circuit and back just as the
next wave cuts the aerial and induees further current.
A popular analogy is that of a swing. Therefore it can
be scen that such a tuning could be arranged whereby
the current completes two or even scveral complete
oscillations before the next wave comes in. Further
it will be seen that this harmonic tuning will not
give the strength of signal that would the true
tuning, if once again the swing analogy is remembered,
the troc tuning being represented by a well-timed
push as the swing rcturns after each * oscillation.”

L] #* *

W. H. 8. (Barnsbury).—Is there any way
that atmospherics can be cut out ¢

Not entirely. = By introducing a tuncd, closed
circuit such as the loose coupler, they can-be decreased
to a great extent. Therc arc various methods such
as placing a “static leak '’ between the earth and
aerial offering a path for -parasitic currents to leak to
earth, balanced crystals, etc. This latter involves the
use of two carborundum crystal detectors each with a
potentiometer. They are arranged in parallel so that
they tend to reetify in opposite directions. Each
detector is adjusted separately to give the loudest
signals. They are both then brought into the circuit.
The result is that no signal is heard at all, as each
detector provides its casiest path to the current in
opposite directions.  Each detector is adjusted
separately to give the loudest signals. They are both
then brought into the circuit. The result is that no
signal is heard at all, as eaeh detector provides its
easiest path to the current in opposite directions.
One potentiometer slide is then moved towards
{)otential zero until the signals resume their strength.

t will be found that the stronger the atmospheric the
weaker the resuitant efiect in the telephones. Using
valves one stage of high frequency amplification at
least will tend to reduce these disturbanees, while
uudue low irequency amplification will increase their
strength because as has been cxplained before in

Popular Wirveless Weekly, September 23rd, 1922.

these columns such distarbances are usually of
low freguency.

Many involved circuits have been arranged with
more or less suceessful results to eliminate ** atmos-
pheries,” but up to the present no 8imple and really
successful device has been evolved. Here at lcast is a
fleld for amateur research,

* * *

8. G. (Portsmouth).—Is there any limit to
which the wave-length of a fixed multi layer
coil’s wave-length could be increased by means
of the addition of capacity. If not, why cannot
but one coil be used with suitable variable con-
densers to cover all wave-lengths ?

Yes, there iz a limit ; and three times the natural
wave-fength of such a coll in a closed circuit is as
far as it can be taken by the addition of eapacity
without reduction in efficicncy. A coil wound to give
gor(x)ninimum of 300 metres should not be taken beyond

* * &

“Cap”. (Leeds).——What is a compound
condenser, and how does it work ?

A compound cond is a ‘vond r with an
arrangement whereby fixed condensers can be
placed in parallel, thus giving an extensive range of
capacity, If a .001 mfds. variable condenser has a
switch that will bring a small fixed condenser in
parallel of .001 mfds. when required, a variable range
of zero to .002 mfds. will be obtained. Further fixed
condensers could be likewise arranged to the values
of .002 and .004 to give a range to .008 mfds., if such
a range was required. The idea can be easily adapted

-to amateur sets. A small two-plate sliding variable

condenser can have several small fixed condensers
paralleled by switches to give a similar range of
capacity to the more expensive multl-vane type.

* * *
“CeLLs " (Wellington).—What- is the con-
struction of the Edison accumulator ?

Iron kathode and nlckel peroxide anode
persed In a potash electrolyte.

im-

How does it compare with the ordinary
type ?

The E.M.F. per cell i$ but 1.3 volts or so, but in
weight 14 watt-hours per pound to 12 for the lighter
Icﬂ plate cells is quoted.

* »* ki

“ CoNTROL™” (Glasgow).—I am very in-
terested in Major Phillips’s articles, and have
o scheme for the useful adaption of the
principles. What I want to know is whether
it is possible to arrange a wireless control so
that it will not respond to any but the.ons
transmitter. Is this possible ?

Within limits, and for purely local n'prlicdtion, At
may be, but such immunity from * jambing " would
probably not hold good if such a system as the one
you have in mind became general,

* * *

T. N. B. (London, S.E.).—I notice that
static interruptions are becoming very intense
of late. This is my first few months of wireless
and I was wondering if this trouble will
increase as the weather becomes cold and wet
cte., finally making it not worth listening in ?&

No, it will not do that. As a matter Ot fac
atmospherics, mostly due to the proximity or effects

of electrical and magnetic storms, are more intense in
the very hot weather or in the troples.

* * *
“ DerECTOR ” (Blackburn).—What crystal.
should be used in combination with tellurium ?
Zincite.

Will the carborundum as used for grinding
wheels, etc., be suitable for a detector ?

No ; because that form is generally powdered car-
borundum solidified under great pressure. The
crystal as taken from the furn ace is required for
wireless work, and that, too, must be a special part
of the melting. Generally speaking, the portions
taken from the upper edges of the crucible are the
most sensitive and suitable for the purpose,

What are (several patent crystals) formed of ?

Most of these patent crystals are fusions of galeha
and silicon, Galena, at any rate, figures in the-
composition of the majority.

Is anything to be gained by placing two
detectors in parallel ?

Generally speaking, no; but the balanced crystal
working, mentioned elsewhere in these columns for
the elimination of parasitic signals, is an example of
the useful employment of paralleled detectors.

(Continued on page 344.)
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| A compliment has been paid to Messrs.

| Radio Instruments, [td., by a new |
Wireless Company, who have practically |
copied our designs in their entirety, and
are now placing on the market instru- |
ments almost exactly similar to our own |
in external appearance.  Intending pur-
chasers of our instruments should, there-
fore, exercise the greatest caution when
purchasing same.

RADIO INSTRUMENTS, LTD.
Managing Director : J. Joseph, M.LLE.E., late
Manager to Mr. H. W. Sullivan.

Chief Designer: W. A. Appleton, M.B.E,
MIRE, late Admira-]ty Technical Research
icer.
ONLY ADDRESS—Works, Offices, Showrooms,
12a, HYDE STREET, NEW OXFORD
STREET, LONDON, W.C.1.

'Phone : Regent 1908. 'Grams : Instradio, London

—
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Visit our Stand, No. 37, AH-British Wireless Exhibition,
Hortigultural Hal, Sept. 30 to Oct. 7.
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WE TEACH
BY POST.

e e o
| ADVIOE FRES .
; Most moderate !
H churgas—payable |
I monthty, i

LEARN A TRADE

Can I help you?d OR PROFESSION

I WIEL GIVE YOU £50
it I failto produce over 7,000 testimgnliais
from others I have helped
T0 A SUCCEBSFUL CAREER. Y
ours to success,

ARE YOU "QUALIFIED

FOR THE JOB YOU SEEK

Write for one of our FREF, BOOKLETS on WIRELESS TELEGRAPHY,
or on any Of the following subjecty—
Arohiteotupal Drawing }

Mathematigs
Matriculation
Metallurgy
Mining

Building Construction
Clerk of Works’ Duties
Aviation .
Boiler Enﬁineerinﬂ
Botler Making
Chemistry

Civil Bogineering
QOoncrete and Steel
Draughtsmanship
Lleotricity _ ¥

Foundry Worlk

Mine Surveying
Motor Engineoring
Naval Arohitecture
Pattern Making
Salesmaaship
Sanitation
Shipbuilding
Structural En lneerinf
Survoying and_ Levelling

Internal Comb Engines Telegraphy and Telephony
Marine BEngineering Special Course for Apprentices
What proof do you oarry? Your word to an employer s nat proot that,
‘ou are efficlent, but a College Qualifying Diploma or COertificate, . signed
y the Professional Staff, is a proof of efficlency, and a valuable .asset in
seeking a remunerative position.
We speoialise in ali exams. conmected with Wireless anad other
techuioal subjeots. If you are preparing for any ezam. ask our advice.
All particulars FREE OF CHARGE. Parents should ses% our advice for
thelr song. you are interested ip Wireleas or ny ©of the subjects
mentioned  ahove, write,
paming the subject, and
we ‘will send you our
FRFE BOOKLET. Please
state your age.

L >

TOURSES SPECIALLY
COMBINED TO MEET :
ALL REQUIREMENTS. ‘ :

SHEFFIELD

Department 106,

The Bolgs

WIRELESS VALVES
SIMPLY EXPLAINED

By

JOHN SCOTT-TAGGART,
F.Inst.P.,

Author of * Elementary Text-Book |
on Wireless Vacuum Tubes.”

SOME OF THE CONTENTS.—Fieming
Valves—The Three-Electrode Valve
and its Application—Cascade Valve
Amplifiers—Reaction _Amplification
and Self-Oscillation—Reaction Re-
ception of Wireless Signals—Cou-
tinuous Wave Reeceiving Cireunits—
Valve Transmitters—Wireless Tele-
phone Transwitters Using Valves—
Notes on Wireless Broadcast Reeeivers.

PEICES). resss 206 227,
(P.-\P'F.B) ’

THE CONSTRUCTION OF WIRELESS

RECEIVING APPARATUS.
By PAUL D. TYERS.

THE ONLY BOOK that tells you HOW TO MAKE

ALL THE PARTS of a Valve or Crystal Sct.

PRICE 1 /6 NET. POST 1d

Ask your Dealer at once for both these books, or they will be
sent by return of past from

Kavic Press, Limited,

Publishers of Authoritative Wireless Literature.
NEW ADDRESS (Oppésite Law Caurts) :

DEVEREUX BUILDINGS, DEVEREUX COURT, STRAND,

LONDON, W.C.2.

YOU Want! |

Nram HE DEEREEmD SEN AN MEN mE w

---CQ Std bi

for ERICSSON PHONES

WHEN you instal your wireless set
~—crystal . or walve—you'll get

maximum results if you fit ERICSSON

PHONES—clarity, sensitivity, strength

of signals and absence of *chck.”

Specially suited to telephony.

ERICSSON PHONES embody the accumu-

lated experience of telephone -manufacture for @
generation.
Th(

Easy o the head, light and ecomfortuble.
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.2.

Telephones
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RADIOTORIAL
QUESTIONS AND ANSWERS.

{Continued from page 342.)

C.T. N. (Burnham-on- -Crouch). —Wlth a view
to hearing telepliony from London and the
Hague I propose to add a valve to my crystal
set.

You must not expect to brmg in the Hngue on one
valve.” “Although possible, it is only accomplished

_with n reaction circuit under ldeal local and other
conditiohs,

* *

W. Y. O. (Eastbourne).—I propose to erect
an indoor aerial inder the galvanised roofing
of our bungalow. There will be ample space
for a 50 ft. twin with plenty of clearance.
What results may I expect on a crystal set ?

Very poor, if any.” Apart from the fact that a
crystal set is not likely, in any elrcuinstances, to give
good results, to say the least of it, on an indoor
aerial, the effect of screening and. absorption by the
iron roof, will diminish what little chances there might
have been! Cantiot you ercct the acrinl above the
roof ? )

* X *

* IevoraMUs " (Ilford).—This™ ether your
contributors are so actively discussing. I can-
not see, hear, feel, or smell it, It tickles not -
one of my five senses, or even my sixth, if I
have one. It cannot be weighed as even a
planet many millions of miles away can, and as
a matter of fact, there seems to be no physical,
psychological or even logical reason to suppose
that there is such a thing.

As Mr, Hill aptly puts it: “ The sclentists have
conceived a gap, and have filled it with ether. They
have heen logically compelted to bridge *empty
space ’ witha niedium altogether different in kind and
in degree from anything coming within human
experience. -—(PO!’[:LAR \\ IRELESS, September 9th.)

R. L. N. (Hull).—Whut is the simplest
wireless receiving apparatus possible ?

Signals have been received from a powerful station
very close ot hand with merely a small length of bell
wire as an-aerial, connected In series with a detector
consisting of a small plece of coal, and an ordinary
needle and an ordinary house telephone receiver.
_Slightly greater range has been secured with just the
aerial in series with an ordinary erystal detector, and
the orthodox high resistance telephone receivers.
That is known as receiving on plain aeriai, and is
good only for short ranges, giving no tuning or.selec—
tivity. The most simple and practical crystal de-
tector receiving set, allowmg of falr tuning and eflis
clency, consists-of a variable inductance in series
with the aerial and earth, with a crystal detector
and high-resistance telephones pl'\ced in parallet

across the coil.
* *

*
What is the difference between C.W.
spark signals, and why cannot, the former be
received on crystal sets ?

Wireless Sets Erected

YOUR SET WILL NOT WORK
UNLESS PROPERLY ERECTED.

Wireless sets are now ° foolproof,”” but they
must_be properly assemibled aud the AERIAL
properly ‘erected. We have a staff of experts
who will do_this for you, and, from thence on,
your troubles will be at any end. Remember
- thiat- the - -proximity - of -electric cables and tele:
phone wires wili .mect your set if not properly
erected.

For fuller pamculars of our service,
reasonable scale of charges, write:

THE THOMAS-NOWLAN WIRELESS
SERVICE CO.,
18, BEER LANE, LONDON, E.C.3.
AR A SIS PSS PSP

Wireless Headphones.
y 4,000 ohms, 24/6, Post Free,
[Son t confuse these wnh the cheap foreign-made ‘phones
now on the market. © These are BEST French Make.
Satisfaction_guaranteed or cash returned.”  List Free.
~.. LIBERAL D[SCOUNT “TO TRADE.
W. JOANES (P255,3%°
42, JENNER BD., Stole -Neéwlngten; London, N.16.

and -

and -
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This has been dealt with by more than one article
that has appeared in * P.W.” Bneﬂy continuous wave
signals are those that come in in uninterrupted wave
trains, while in the case of spark signals, each dot or
dash will consist of groups of waves. Represen'ted in
rectified current after having passed the detector, “A”
(dot dash) would come in on C.W, as - — belng two
continuous streams of current capable of attracting
and releasing the diaphragm of the telephones twice
only, while on spark it would comein as..¢.: ...
but with many more groups than that for each sign
the number varying with the note of the signat, and
would ¢hus atttact and release the diaphrigm many
times, producing a.n nudib}e sound wave.

*

W. P. V. (York).—The “catswhisker” in
connection with crystal detectors does nof,
as you suggest, refer to the hirsute adorament
of the domestic feline, but to a fine metal wire
of similar gauge.

H. K. G. (Falmouth) submits for criticism a
scheme for the automatic - transmission .of -
wireless messages by a phototele - vision
method.

In common with any other progressive journal we
do not dismiss anything as impossible that holds
even the barest-elements of reason.” At the ssme
time, to put it colloquially, *
invention to prove of utility must be able to accom-
plish the desired object by either & more direct and
efficient or less expensive manner than other devices
of a similar nature, By the way, your theory is a
little weak. Wireless waves canmot be considered as
being currents of electrieity ; they are mere etherest
disturbances crcnted by nrtlﬂcul electrical means,

(See reply to & Curlous P (6tocl\port) in this issue.)

¢ Cugtovs ” (Stockport) —I am not quite
clear as to how wireless waves are formed by
a transmitting station. Can you explain in
simple words 3

As the transmitter of a tranamitting statlofi ener-
gises the.aerial with an oscillatory current, o field of
strain is establlshed in the ether The strain com-
niences as the current flows in the one direction,
charging the aerlal to a certaim-polarity, -rising to
maximum with this current, and collapses when the.
current falls to zero on olmnglng its- direction, This’
causes a ripple or wave to be propagated quickly;:
being followed by eothers as the above process is
repeated,

J. L. B. (I'oxest Gate) —I. lmve been unable
to hear 2 LO on my crystal set, and was won-
dering whether it is the aerial that is the
trouble. It is fastened to a staple in the wall -
above the highest window at the back of the

house, and runs down to a 12-f0ot pole at the |
It is.a |

bottom of the garden 30 feet dway.
double aerial, and well insulated, . and .the
down lead end points away from 2 LO as I have
been told it should do.

That is wrong. For best results the down lead end
should point towards the direction from which it ig
desired to receive the strongest signals. In the.cir-
cumstances the directional effect of your perial may:
?re\ent you receiving this station, unless you can

ncrease the height of the aerial at 'both ends. The '
screening effect of house will not affect you, so
that it would appear more important to-add a few
feet to the lower and free end.
* . *

“ AMATEUR ” (Brondesbury).—I have been
told that my condenser is of too great a capa;
city to use for short wave-lengths: It has 21
moving vanes and 22 fixed, both abouit 4 ‘inches
in diameter. My coilis 200 turns of 24- -gauge -

wire on a cardboard tube 4 inches in dmmeter

with a slide.

is It worth it ?" - An

ELECTRADIX RADIOS.

Immediate Delivery
from our Huge Stocks.

Everything from a Recorder to an
rth Clip.

i The best-equipped City depot.

COME AND SEE US.

9, Golonial Avenue is first opening on left
in the ‘Minories, near Aldgate Station,
Metropolitan Railway.

LESLIE DIXON & CO. 4,7 6.

9,-Colonial Avenue, London, E.1. \

TO THE TRADE.
The firm 6f ASTON & MANDER was estab-
lished 1789 and has been making Scientific’

Instruments for over 133 years.
We are now making all form of Wireless Acces-
sories and Parts, Can we quote you for your

Deslgns and Apparatus m Metal, Wood,
onite, ete.

ASTON & MANDER (1917) LID.. ALBANY ‘WORKS,
ESDEN, N W

AGCCUMULATORS, etc. New & Guaranteed
. 4-Volt, 25-Amp. Celluloid 11/3d. Postage 1/-.

4-Volt, 40-Amp, 17/8d. 6-Volt 40-Amp, ?5/6d.

4 5 60 /3d., |- ” 60 ” 1/~

4. 8a 27/- ) " 36/-
Packmﬂ x/6d extra. i’ackxng 2[- extra,

9{22 Aerlal 6/- 100 ft.; Mullard Ora Valves, 15/=¢
15-V. Slemens, H.T. Battenes, 4/.; Marconi
Valves, 26/6d.; Accumulator Charging Board, 37/6d. ;
Voltmeters Watch pattern, of12 Volts, 6/-.
Cash with order. Goods despatched per return,
LOWKE & SONS, Ltd.. Northampton.

STEVENS COUNTERPOISE BARTH BOX & CABLE
QUTFIT, S8end cash §/6 (includes postage in U.K.),
ENSURES BEST RESULTS WHEN INSTALLED.

“Instructionssupplied: Lengthof cable 30 ft, Addi--

tional 10 ft. lengths, 1/- each.—A. H. STEVENS,
12, Shrubbery Rd., London, 5,W.16. 'Phone Streatham 1sw

A WIRELESS BROADCAST.

3%-in. Centre Bench Lathe, 12 im: between centres,
3-in.* mandrel (hollow), 5-in. whit. nose, No. 1
Morse centres, tool-rest. A really heavy and sub-
stantially built tool. Price £4 5 0. With compound
Swivelling Sude Rest, £7 0 0. Foot Motor, 3-speed,
heavy, £27 6
. ~For all tools required write to us.

“ECHO"” Tool Specialists, A]bert

Westow Hill. Upper Norwood, S.E.

VALVE PANELS 15/-.
Ready wired panels with Fllament Rheostat, Valve
holder, Reactance and Grid Condensers, Grid Leak and
‘allinecessary terminals. Splendid 8ignals. 15/6 post
free. Speclal terms to trade.

‘| A. W, PARKES, I, Dale Street; SMETHWICK.

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

. W
pl\Vorks.'

Wireless Supplies. Prompt Delivery.

.Cables & Efectrical Supplies, Mica House, Offord St.,
Caledonian Rd., London, N.1. Telephone : North Bos

this is the case, can
I reduce the capa-
city of the conden-
ser by taking off
some of the'plates ?

HERE'S R

AERBRIAL WIRE, 7/22,
REEL INSULATORS
Wound 12 by 4 in. coil,

| SLIDERS (best turned
Yes, that is the
trouble, no doubt. |
You ean overcome that
difficulty by removing
at least half ot even |
more of the vanes. -The
best method of doing
this is to remove alter-
nate vanes on each set, {
filling up the washer
space with washers the
thickness of the metal
used for the vanes. This {
will have the same
effect as of taking them
all from the one end,
and allow the instrue
ment to retaln much
of-its appearance,

CONDENSER VANES,
SPACING WASHERS:

I\ORINE TABS ‘Ear
“*Reactan

VALVE HOLDERS,
-IIOLDERS, bc
UDS

VALVE LEGS, set of

ENAMEL WIRE. 2¢
DOUBLE HEADPHON

TRADE SUPPLIED.

OUR AIM—IMMEDEATE DELIVERY.

3 in. sq. .BRASS RODS, 13 in. length ..
CRYSTAL DETECTORS, mouhted on Ebonlte ‘bas

EBONITE KNOBS, best turned Ebonite
IVORINE SCALES, 0-180

BLOOKING CONDEI\SERS

Large Stocks of Enamel, Cotton, and Sitk-covered Wires,
For further enquiries and prices, give us a ring, or write,
TO SAVE DELAY WHEN ORDERING, PLEASE ENCLOSE POSTAGE.

[

[

~ 1

WaterlooElectric Co., 1055 5sun o nless Eacinoers, :

AP AP A ) ¢
EAL RADIO SERVICE'! l

QUALXTY ﬂlﬂﬂ PRICES LOW.

stranded copper .. 3,6 per 100 (¢.
2d. each

with 24 Enamelled ere 6
6d. each i

[

[

s

[

{

Ebonite) ... 8d. |, ‘

4/6 ..

‘Aluminium, cut true to noaom 8d. per doz. [

Small, 3d. per doz.; ngo 8d. ., [
. 8d. each I

9d. 4

4

(

[

4

”

W4
th,- Aerlal Phoncs. H.

1o0d. .,
1/6,1/9,2/3each

8d. per doz. I

2/6 perlb.
28 /- per palr

tter types

fo‘u.r, with nuts .-
gauge ... - 2]
ES. 4.000 ohms ..

Telephone : Hop 5649,

[ o o o o0 o o o o o o o o o o o o o
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| The “PARLIPHONE ”
LOUD SPEAKER .. o

ECONOMICAL : NO METAL USED IN ITS
CONSTRUCTION : EQUAL IN EFFICIENCY TO
THOSE THREE TIMES THE PRICE.

This Loud Speaker comprises horn and stand moulded in one solid piece of Ebonite.
It contains no receiver, but the interior is screwed and made to receive a Brown’s
Patent Standard Receiver. In this way, by simply unscrewing one ear-piece from 8 2 ’

the existing Headphones and insesting it in the ‘ Parliphone,” an efficient Loud
Speaker is obtained at a small cost. The remaining ear-piece can still be utilised
for tuning in the ordinary way.
As no metal is used in its construction, the objectionable metallic * ring™ so
common to most Loud Speakers is entirely obviated, the result being a rich, mellow  (Packing andPostage
note without the slightest distortion. 1/3 extra.)

ORDER IMMEDIATELY IF EARLY DELIVERY IS DESIRED.
BROWN’S STANDARD PATTERN RECEIVERS, 60 ohms, 15/-; 4,000 ohms, £1.

THE CITY ACCUMULATOR CO..

'Pt‘l\ogneer:‘tsA-venue 91 (3 lines). 799 Mark Lane9 LOﬂdOn, E.C.3. "TVCHETe':gErI::“sL:ONDoN "

London: A. W. GAMAGE, L1D., Holborn, E.C. SELFRIDGE & Co., LTp., Oxford Street, W. RICHFORD & Co., 153, Fleet Street, E.C.3.
Yorks: BARNSLEY BRITISII CO-OPERATIVE SOCIETY, Ltb., Barnsley. 1 .
Glos: BRISTOL WIRELESS Co., 52, Cotham Ilill, Bristol.
S. Wales: SOUTH WALES WIRELESS INSTALLATIONS Co., LTp., 18, West Bute Street, Cardifl.
N. wales, Lancs., Ches., & 1.0.M.: THE ** ALL BRITISH " WIRELESS MANUFACTURES (o., Ltp.,

70, Central Bldgs., 41, N. John 8treet, Liverpool.

USE For they are jolly good Fellows.
THE “FELLOCRYST?”

THREE STAR | WIRELESS
ACCUMULATORS . e s

and haveT H E EST

WE SPECIALISE IN ACCUMULATORS FOR WIRELESS SETS.

COMPLETE (As Illustrated) £3 : 7 : 6

with one pair of double headphones—postage 1/6

NO BATTERIES REQUIRED. .
The set comprises tuning coil with a wave-length of approx. 300
to 1,500 metres; Silicon Crystal Detector; 4,000 ohms double head-
phones; 100 ft. coil of 7/22 stranded copper wire; 2 shell insulators,
terminals, etc.
Each set tested and guaranteed to receive broadcasting within a

WRITE FOR OUR LATEST PRICE LIST.

LIBERAL TERMS TO THE TRADE. range of 15 to 20 miles, and Morse signals from a much longer range.
TH REE STAR ACCUMULATORS Extra headphones, complete, 30/ per pair. Postage, 1/-.
’ FELLOWS MAGNETO CO., LTD.
LTD. 1o LONDCN, N.W.10.  Zetegrams:
CROWLAND ROAD’ [ 3;5715:;::51560-1, Q:iign'x?lz,sPhane, London,
) . Visit‘our Stand, No. 10, All British Wireless Exhibition,
Tottelx,xlﬁ:l:: . SOUTH TOTTENHAM’ LONDON, N.15. Horticultural Hall, September 3oth to October 7th. PR




iv POPULAR WIRELESS WEEKLY.

September 23ra. 1922,

STERLING
No. 1 CRYSTAL W/T
RECEIVING SET.

The Sterling No. 1 Crystal Receiver
has been specially designed for use
in connection with the Wireless Tele-
phony Broadcasting Scheme, and is
suitable for a range of about 25 miles.
The set comprises :—
I. TUNER.—This consists of an inductance which
can be varied by means of tappings taken to stud
switches. Two of these are fitted, one for coarse and
the other for fine adjustment. A separate coil is
provided which can be plugged into a fitting at the
back of the instrument (as illustrated) for reception
of time signals, etc., from Eiffel Tower.
2. DETECTOR.—This is of the crystal type, requiring
no battery, and is designed to give universal adjust-
ment over all parts of the crystal.
The apparatus is mounted on ebonite panel and fitted
in polished walnut case.
The equipment includes one pair of No. R1258
DOUBLE HEAD TELEPHONES wound to a total
resistance of 2,000 ohms the pair.

PRICE £7-12-6
IMMEDIATE DELIVERY.

Sterling Telephone & Electric

TELEPHONE HOUSE, Co., Lid,,

210/212, Tottenham Court Road, London, W.1.
Telephone No.: 4144 Museum (7 lines). T;iegrrams: ‘Cucumis, Wesdo,London’
Works: DAGENHAM, ESSEX.
BRANCHES : NEWCASTLE-ON-TYNE: 9, Clavering Place.

= CARDIFF: 8, Park Place.

{ Visit our Stand, No. 34, All-British Wireless
: Exhibition, Horticultural Hall, Westminster,
i S.W.1, September 30th to October 7th.

(i

PyIStOP
INSULATORS

(PROV. PATENT)
(o]
1007,

0
PROTECTION
AGAINST SURFACE LEAKAGE
)

e D
i AERIAL :
. INSULATORS
. Price 1/9 each '

Crystor Cow! Insulators are
absolutely essential to every wireless
aerial. and by providing complete pro-
tection against sarface l:akage due to
rain, hail, snow or fog, will immediately
increase the efficiency of YOUR set.

s = st B ey et o

Horizontal Wall | | Vertical Root

LEADIIN ; iLEAD-IN
%PRICE 6/'

" PRICE 6/6 } _____

IT IS TO YOUR INTEREST
AND FUTURE SATISFACTION
TO INSIST ON CRYSTOR
COWL INSULATORS BEING

- — - e -

{ e
Type 20 T,T,

e - me e e r e ceme e e mee .. o

Prices ranging
from £2.10.0 to 85 gns.

Catalogue and full particulars

on application to :—

RS ———— e,

- -
THE WIRELESS SUPPLIES CO.,
64, Mortimer Street, London, W.1.

'Phone : Museum 2672. ’'Grams: “ Adragonax, Wesdo, London. "’

Printed and published every Friday by the proprietors, The Amalgamated Press (1922), Ltd., The Fleetway House, Farringdon Street, London, E.C.4.
Advertisement Offices: Messrs. J. H. Lile, Ltd., 4, Ludgate Circus, London, E.C.4. Registered as a newspaper and for transmission by Canadian Magazine
Post. Subscription rates: Inland and Abroad, 17/4 per annum, 8/8 for six months. Sole agents for South Africa: The Central News Agency, Ltd. Sole agents for
Australia and New Zealand: Messrs. Gordon & Gotch, Ltd.; and for Canada: The Imperial News Co., Ltd. Saturday, September 23,1922, Y/Y

10806 Central.

‘EC4 Phone:

London,

Al Applications for Advertisement Space in POPULAR WIRELESS to te made to JOHN H. LILE. Ltd (Sole Agents). 4. Ludgate Cireus.
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Amateurs at the
Stirchley Wireless
¥ Class Enjoying a
Concert.
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SPECIAL SUPPLEMENT AND USUAL FEATURES.
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and remain at twenty - one

from Sept 30™ until Ocr.7™

The All British Wireless Exhibition gives you the opportunity of
making our personal acquaintance. Fully Qualified Assistants will
be in charge of our exhibits, and information will be given with
pleasure.

H
3
Z
%
g
N
]
»
5
%
2
4
N
N
»
]
/

Z
%
J

q

E
N
N
N
Pl

%
N

N
)
-
H
H
2

S

=2y b
\\\\.,,,,IA\‘\\.,M‘

AMONG OUR EXHIBITS YOU WILL SEE

¢ “TELECEPTA” (Regd) RECEIVING SETS.

THESE HAVE BEEN DESIGNED EXPRESSLY FOR BROADCASTING RECEPTION.

THEY ARE CRYSTAL SETS MADE IN TWO SIZES, No. | with single earpiece Receiver, and No. 2 with
. Mggg%ﬁ}ﬁ?lr_}e " double headgear receivers. ALL APPARATUS ENCLOSED IN POLISHED MAHOGANY
HUMAVOX (Regd.) 2 AND 3 VALVE BROADCASTING RECEIVERS IN CABINETS.

THE WORLD FAMOUS No. | HOME WIRELESS CRYSTAL SET.

THE “LOKAP " COIL WINDING MACHINE and complete system of coil mountings. (Several patents pending.)

HIGH TENSION GENERATORS—MOTOR CONVERTERS AND TRANSFORMERS, Etc., Etc.

Valve Panels. The No. 16 Valve Detector, . -
Panel is our standard, and at 37/6 post free Rzg%FNo. 'ggé‘&‘; GREAT

represents the finest REDUCTIONS
(|
‘“ \l\D
\ﬂ//

=T}

Patents Pending.
Make a point of in- MITCHELL

specting this. Valve
Panel No. 17 is our
low frequency ampli-
fier for attach-
ing to the No.
with four
brass
straps.

Pl i (S LBt LATTICE COIL WINDER in price of

PHONES
Standard Model
4,000 ohms.
OLD PRICE
35/-

NEW PRICE
25]-

Post 1/- Extra.

Variable Condensers

Of a quality that has made \ik\ﬂ‘-’fk. o This is
them famous amongst every k. T —— b Priced

o —

wireless e x perimenter
throughout the country.
No. V1.W.2,

at 56/~

Capacity to .00036 mfds. SIMPLE—WONDERFUL—EFFICIENT—STURDY
S ot - BY MAKING YOUR OWN
ot_ex illustrati :
MW Sa Capacity o 0005 COILS YOU SAVE MONEY
mid. Each 22 6 post free. The only machine of its kind in the world which effectively epables
an Amateur to wind a genuine ‘' LOKAP ” Coil in a few seconds.

s 0 lakes a l: W f various diameters and thicknesses. S8pecial
FREE EA paix;‘ gft Lﬁtcmll&: f}l:lt]!OL;s" Teleplllones will bie SR e e F;,,,Egh?:f up%n pe(;h;lest. ’ e
varded to the writer of the following let .
o ComERICh G wimgletgruoniiig Temporary City Showroom : 68, BAsmGHAxl.lé sgggmé. -
Southfields, 8.W.8, BIRMINGHAM: M. LAWRENCE & CO., 25, Bright Bldgs.,
September 9, 1922. 110, John Bright St.
Mitchell’s Eleotrical & Wireless, Ltd., Peckham, 8.E.15. CARDIFF: R. W. ROBINS & CO., Park Place.
Dear Sirs,—H.a»;:ing gumhus:d a pair of yo;xr Wirel?sst Headi
hones, I am writing to you to express my entire satisfaction.
ﬁave L;ied some of the best makes, including - 8,000 ohms, MI I CHELL,S ELEC I RICAL
and find that Mi'tghele-Phones ure‘feiqu.ai in zvery way,t if not l;ettel;:i N RE E S L' . d
I have recommended you to my frien who are _not very please
with their present phones; ubumldl da'rﬁ[) fiuret'g;heyt.w‘i‘lll f)%hwit,h A D WI L S Y lmlte 9
Mitchell’s. T am sure no' one cou o better than trade with you tail St d i
to get the best value for their money.—Yours faithfully, Re a"m&?ﬁ.—i’& Office : 188, Rye Lane, London, S.E.ls.

R. H. C——.
z Wholesale and Export : McDERMOTT ROAD, PECKHAM,
ANOTHE_R PRESENTATION NEXT WEEK CLES nd Lxp LONDON, S.E.15.
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SEE SPECIAL ' SUP-
PLEMENT FOR ' DE-
TAILS OF EXHIBITS,

An Invaluable Guide
for Amategrs.

Soviet Wireless.
MOSCOW message says that the
Central Radio Telephone Station at
Moscow has succeeded in communi-
cating quite distinctly with Obdorsk, a town
in the arctic region of Western Siberia, a
distance of aver 1,250 miles.

TOPICA

A compact receiver mounted by Mr. C. Linant,
73, Church St. Lane, near Charlton.

Broadeasting Company Chairman.
T HEAR, on very good authority,- that
a Lord Gainford has °been asked to
accept the chairmanship of the Broad-
_ casting Company. Lord Gainford was for
gome ycars Postmaster-General.

* *® i

Another Giant.

A ARCOND'S - local representative at
Capetown informs Reuter’s corre-
spondent that the Government has

entered into an agreement with the Marconi’s
Wireless Telegraph Company for the

erection of a high-power station capable of

direct communication with the

as is consistent with the efficient working of
the _station, to communications. with other
stations of the Imperial wireless system.

* * *

New Zealand Wireless.

R. J. G. COATES, the Postmaster-
General (New Zealand), has informed
Parliament that the Government is

. considering the establishment of a high-

power wireless station.

1t has not yet been decided whether New
Zealand will have a system directly commu-
nicating with Great Britain, or whether it
will be a link in the Empire wireless chain.
* * *

The “ Daily Mail ” Concerts.

HE “ Daily Mail » concerts are liable to |
be changed from time to time at short -

notice, and it is not always possible
to give particulars in PorvLAR WIRELESS.
Amateurs are advised to watch the notices
appearing in the * Daily Mail,” in casc of
sudden changes in wave-length and times
of transmission.
* 5 * *

Co:almin‘e Wireless.

XPERIMENTS in a South Staffordshire

_coalmine, - 700 yards decep, have

j demonstrated that wireless communi-
eation in a mine.is definitely possible.

‘This is of immense importance in the
event of disaster cutting off large sections of
a pit, as entombed men would be able to -
communieate their exact, position to
rescuers, thus saving valuable time and
minimising loss of life.

L NEWS AND NOTES. )|

FEATURES IN
THIS ISSUE:
"TWO CONSTRUC-

TIONAL ARTICLES.

A SHORT HISTORY
OF WIRELESS,

"|' GLOSSARY OF RADIO

| TERMS.

CONTROLLING MO-
'DELS BY WIRELESS,

Sainte Assise.

FROM the new. high-power station af
Sainte Assise, near Paris, which was
opened recently, five. or six messages

can be. despatched simultaneously, at an

average rate of 100 words per minute per
message.

-Thus it is computed that Sainte-Assise
can send 36,000 words an hour, or approach-
ing 1,000,000 words per day.

This station, which will in future carry
on wireless communication between France
and America, is worked from Paris by
means of six receiving centres in the suburbs.

In addition, direct communication has
already been established with the Argentine
and China.

* * *

Hard on Amateurs.

R. KELLAWAY will have to face some
sharp criticism on the arrangements
for wireless telephony. He has just

received a protest from the Wireless and
Experimental Association on behalf of
amateurs against the prohibition which it is
agserted the Post Office intends to issue
against amateur constructed receiving ap-
paratus. Quite a large number ‘of small
manufacturers in London are also at work
on receiving sets, and they are greatly
alarmed by the prospects of a monopoly
by the Broadeasting Combine being set up.
Captain Wedgwood Benn’s appeal on these
lines before the adjournment had no effect
upon Mr. Kellaway. Feeling is now grow-
ing so strong that there is certain.to be a
big movement for Parliamentary action
when [the House of Commons resumes in

November.

United Kingdom. It will be
approximately twice the power
of'the new_Sainte-Assise sta-
tion near Paris. The agreement
is based on the terms an-
nounced by General Smuts in
.the Union House of Assembly
on July 19th last, which pro-
vided for the formation of a
South African company with a
capital of £500,000; of which
the Marconi Company is pre-
pared to subscribe four-fifths,
the remainder to be subscribed
in South Africa. ‘The Union
Government will nominatc one
director, and have the right to
cxpropriate the company .or
renew its licenee cvery ten
years, The. company under-
takes that the station.shall ke
used as an’integral part of the
Imperial wireless system,
priority being given, as far

g e

T i

“Mr. C, Miller (2 M G), of Arndene, Beavesden. uear Glaszow, at bis t:ansmitting set.
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NEWS AND NOTES.

S (C’ontiflmed.);

Memberslnp Rights.

HEAR. ~that membership of the Broid~
casting Company will not, of itsel,
entitle a member to use the patents of

other - members . in  the . manufacture of
receiving apparatus.

In particular the Mareoni Company claim
to hold patents which are necessary for the
construction and use of valve receiving sets.

% * *
F L Experiments.

XPERTMENTS inade -at the FEitiel
Tower station arc reported to -have

™ shown, the ¢ Engineer” states, that
the efficiency of the musical spark trans-
mission is 47 per cent. and that of the
- Poulsen arc system 29 per cent. If, however,
the Poulsen arc is emploved with no com-
pensating wave, its efficiency rises to
45 per cent. At the station of La Doua, near
Lyons, experiments were made. in order to
establish the cost of transmission with the

Mha L

Mr, C. H. Johnson’s set at 14, Benyon Road,
London, N
Poulsen arc and with the high-frequency
alternator. The latter appavatus appears to
be much more economical than’ the former,
the alternator requiring only about 54 per
cent. of the energy required by the arc.
‘The care required by both types of appara-
tus, the accidents in their working, and the
sundry expenses have been minutely
analysed, and the result appears to be
favourable to the use.of the high-frequency
alternator.

* %
Amateur Licenees.

HE Postmaster-General has decided
temporarily, to “Suspend the ifsue of
licences for the reception of wireless

telegraphy ‘ard " telephony " except for
e'(pemﬂe_ntal work

This suspension, 1t is stated, is only untll
the m‘gotm.tnons now procéeding .between
the broadeasting _companies and the Post-
‘master-General are completed. Those whe
atready hold such Hicences. will continue to
hold them, and -afty bona fide e‘cpenment.er
from a scientific, as distinct from a mere
entertainment, point of view can still have
a licence issued_ to him.

It is pomted out that the reeeiving
licences are issued with certain conditions
attached, and it would be rather futile to
issue licences at ‘present when those con-
ditions may require modification or altera-
tion almost immediately as a result of an
agreement between the companies. Such
at'memcnt is expected forthwith, as at the
most, recent. conference it was only some
minor difference of opinion that at’the Jait
moment led to Tuither delay..

“ARIEL.

Populir Wircless Weekly, Seplember 30th, 1922,

THE RADIO ASSOCIATION.

YOUR INTERESTS TO BE PROTECTED:

WE have often emphasised the need of
an association to protect the interests
of users of wireless sets, as well as
manufacturers. Judging by the number of
letters which have reached us on the subject,
this need is keenly felt on all sides. We are,
therefore, delighted to welcome the forma-
tion of the Radio Assocna(:lon, which took
place recently.

The initiative was taken by a mumber of
prominent persons interested in radio
science in general, and wireless telephony
broadcasting in particular.

The provigional committee represents all
branches of the science. A full list of names
will be published in our next issue, as space
does not permit including it here.

The Inaugural Meeting of the Association
was held at the Hotel Cecil on September
27th, and a:Jarge number of people attended,
including many amateursand manufacturers.
Full details will shortly be given. The aims
of the Radio Association are as follows :

1. To further the development of radio.

telephony and other forms of radio science.

2 (a). To protect the interests of licence-
holders from onerous or restrictive legisla-
tion, and to make recommendations to tke
competent authorities whenever -necessary
for this purpose.

2 (b). To_co-operate with the authorities
to secure the utiligation of the "facilities
afforded in conformity with the needs of
the licence-holders.

3. ,__To protect the interests. of licence-
holders and manufacturers of radio instru-
ments and component parts.

4. To provide expert technical advice for
members.

5. To establish a Fellowship of the Radio
Association and to elect as Fellows duly
qualitied members of the Association.

6. To proteet members by the provision
of expert legal and technical advice on
questions of patents,” infringements, and
licences.

7. To establish relations and to eco-
operate- with kindred associations in this
and other countries.

8. To disseminate by means of lectures
and publications information regarding all
forms of radio science.

9. To act as a bureau and central source
of information, and to establish a library
dealing with all aspects of radio science.

These aims are wisely framed and very
comprehensive,- and augur -well for the
practical utility 'of the Association.

Readers who desire further particulars
and membership forms should write to
the Hon. Sec. (pro tem.), Mr. S. Landman,
M.A,, solicitor, at 9, Southampton Buildings,

- London, W.C.

We are informed that one.of the Associa-
tion's first tasks will be to protéet the

“amateur from being imposed upon by

4 quacks.” Mr. Landman will be pleased to
‘give advice on the hest way of obtaining
redress in this question.

The Radio Association. should be able
to render manifold services to the new
British industry, and so far as we, are con-
cerned we shall give it our warmest support.
Poryrar WirELEss will be the ofﬁcla.l organ
of this new Association. Full details “for
application for membership will be given
in our next number. In the meantime, we
earncstly enjoin all amateurs and manu-
facturers to apply to My. Landman for full
details. " No amateur and no manufacturer
who feels the need of some relnable protection

ik Saewse o Ilos . 22, should fail

a-\ e

to join the Association.

ot de

+ Station. Call Letters.
Croydon 5 GED
Marcom Housc, London 2LO

Nore.—F L may sometimes be heard at
4 pm., G.M.T;, on usual wave-length, trans-
mtttmg musie.“~ Also, sometimes at 7.45 p.m.
GM.T. " v

W‘ll all a.ma,teurs who send musie, etc.,
3 renularly, kmdly supply details in order that

What you can hear

every evening of the week on your set.
TELEPHONY TRAMSMISSIONS,

Wave-length.
900 metres .,
360 metres ..

Writtle, England 2MT . 400 metres Tuesdays, 8 p.m. (B S.T.).
Paris .. .. IFE “« 2,600 metres Daily, 5 p.m. (B.S.T.
Komgswusterhauscn .. LP 2,500 and 4, 100

metres . Daily, 7 and 10.30 a.m. (G.M.T.).
The Hague* .. .. PCGG .. 1,085 meires ... Sundays, 2.30,5.30andSto9p.m.;

- Thursdays, 8 to 9 pm
Messrs. hBurlllx)lmun (Black- 2FQ .. 400 metres ., About9 o’clock any evening.
eat’

/1o

Remarls. )
Throughout day-to aeroplanes.
Between 3 p.m. and 9 p.m. (not

regular).

this - list may be kept comprehensive ?
* Listeners-in > are advised that many
amateurs transmit every evening between
8 and 10 p.m. on 400 metres. In fact, music
and telephony may be heard on 400 metres
at all times during the evening.

1- -~ * Time of .evening transmissions liable. to alteration.
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A SHORT HISTORY OF WIRELESS.

BELOW are given a few milestones ine
the wonderful story of the progress
of wireless. There will be no prize
offered to the reader who guesses the

greatest event for 1922.

1883—Thomas A. Edison discovered what is
now called the *° Edison effect,” _a
phenomenon occurring in a burning:
incandescent electric bulb, showing
that an electric current can be made
to pass through space from the burn-
ing filament to an adjacent cold
metallic plate. While not applied to
wireless at this early date, the dis.
covery wag later used in developing
the thermionic valve, now the very
core of wireless communication.

1885—Electrie signalling through the air
without connecting wires was accom-
plished when an English experi-
menter stretched two lengths of wire
one-quarter of a mile apart and by
charging one with a Jlocal electric
current was able to induce a current
in the distant wire.

1887— Professor Heinrich Hertz, a German
scientist, proved experimentally that
electric waves arc sent through space
with the speed of light by the electric
discharge that takes place when a
epark is made by an induction coil.
These waves [have smce heen cailed
‘ Hertzian waves.”

1800— Professor E. Branly, of Paris, de-
veloped the coherer, which con-

- siderably improved reception.

1894—British cxperimenters bridged a dis-
tance of one and one-quarter miles
by means of improvenments on the
original system of 1885.

1885 —Guglielmo Marconi demonstrated
that eleetric waves can be transmitted
through the earth, air or water by
means of sparks producing high
frequeney oscillations.

180¢ —Marconi demonstrated that telegraph
gignals can be sent and reccived by
means of Hertzian waves up to a

. distance of three miles.

1900—A. F. Collins spanned distances up to
cight miles by means of his so-called
electro-static system of wircless
signalling.

1901—--Marconi. spurred by his early success,
finally succeeded in bridging the
Atlantic Ocean, from Poldhu, Corn-
wall, England, to St. Johns, New-
foundland, by sending the historical
serics of the letter “ S,” the distance
being 1,800 miles.

1502—Profeseor E. Ruhmier’s photephore

system of wireless spanned a distance
of twenty miles at Kicl; Germany.

-Wireless telegraphy. adoptcd on
large Transatlantic passenger vesscls,
the test heing on the Amcrican s:s.
Phdndelphm

Professor J. A. Fleming, of L.ondon,
Tngland, invented the two clement
thermionic valve detcctor for wire-
less reception.

1906—Professor R. A. Fessenden, an
American experimenter, developed a
high frequency alternator systen,
having a range of twenty miles.

The Telefunken arc system of
wireless telegraphy developed and

covers a distance of twenty-five
miles.

Dr. Lee de Forest, an American
radio expert, improved the Fleming
original vacuum valve by inserting
the third or control clement, known
as the grid.

1908 —Professor Poulsen perfected another
arc transmitting system which
covered more than 150 miles on first
test.

Marconi Transatlantic wireless
stations opencd to the general public
for the transmission and reception of
radiograms bhetween Great Britain
and Canada.

Professor Marjorana perfected an
arc oscillating generator and liquid
microphone system and bridged
Rome with Sicily, a distance of 300
miles. . )

1911—The wireless telephone covered a
range of 350 miles between Nauen,
Germany, and Vienna, Austria.

1912—The International Radio Telegraphic
Conference approved regulations to
secure uniformity of practice in wire-
less services.

E. H. Armstrong, .an American,
invented the regenerative vacuum
tube circuit while.cxperimenting at
Columbia University.

1913—The powerful radio station at Nauen,
(Germany, successfully spanned a
practical telegraphing distance of
1,550 mites.

1914—Laws formulated by foremost mari-
time nations requiring that. vesscls
of certain sizes and grades carry
wireless equipment and operators.

The Marconi Wireless Telegraph
Company of America inaugurated a
new American trans-occan wireless
servioe by opening its California-
Honolulu circuit.

19156—The American Telephone and Tele-
graph Company, working in conjunc-
tion with the Western Electric Com-

consulting engineer of the General
Electric Company, perfected a 200.
kilowatt high-frequency alternator,
now used almost exclusively in trans-
oceanic radio communication.

1918—Both zadio telegraph and radio tele-
phone conclusively proved their tre
mendous importance in warfare in
the World War.

1919—Canada and England linked by
wireless telephone for the first time,
valve transmitters being used.

The Radio Corporation of America
formed, taking over the interests of
the Marconi Wireless Telegraph Com-
pany of America and the radio
activities of the General Electric
Company in plans for a world-wide
wircless system.

1920-—The Lafayette station ncar Bordeaux
completed. General wircless progress
all over the world.

1921—Popular wireless broadcasting hegins
in America.

Twenty-seven amateur wireless
men transmit across the Atlantic
from the United States to Ardiossan;
Scotland. The power used in the
varions stations averaged from 50 to
1,000 watts.

1922—E. H. Armstrong- produced his
super-regenerative .vacuum tube eir-
cuit. )

Rr. Irving Langmuir of the General
Electric Company produced a 20-
kilowatt vacuum tube, the most
powerful ever made.

Marconi demonstrates to the world
of wircless his radio scarchlight, a
means of directing radio waves.

Ste. ' Assise station opencd near
Paris.

Broadeasting for this country, but
long delay.

Porurar WIRELESS suppliesa long-
felt want.

pany, suc-
cceded in tele-
phoning by
wireless  from
Washington to
Paris, a dis-
tance of 3,700
miles, and from
Washington to
Hawaii, a dis-
“tance of 5,000
miles.

1916—P resident
Wilson and
Mikado of
Japan ex-
changed wire-
less  messages
at opening of
newly estab-
lishext trans-
Pacific radio
service be-

‘tween the
United States
and Japan.

1917—Dr. E. F. W.

Alexanderson,

Mr. T. McCallum’s set, 11, Avenue Manslons, N, Side, Clapham Common,
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The automatic wave-len.gtb

changing switch, and part of {he Inductance at the Lafayette Station..

Tke photograph in
the circle shows the

method of taking the’
Jead in wireg of the .

aerial into the main
station bailding.

Above is seen a view
of the eight steel masts
and the station build-
ings, The main en-
trance is seen at the
far end of the road.
Above .t is the lead in
tower showing the
position of the lead in
wires from the aerlal,

ONE of the most powerful:stations in the.
world—the most powerful until the

advent of Sainte-Assise—and one
which regularly uses the longest wave-
length, 23,000 meters, or approximately
14 miles is near Bordeaux, France.

It is the Lafayettc Station, built by the
United States navy to facilitate America’s
part in the world war, and since sold to
France.

This station, which until recently was un-
challenged as the world’s-most pewerful
station, sends its messages with ease—and
practically instantaneous, of courze—over
the 4,000' miles of water and land that
separate Bordeaux from Washington: and
it has been heard occasionally in French
Indo-China, 6,000 miles to the East.

Lafayette’s title to first place is now

challenged by the station recently opened

at Sainte-Assise.

The call sign of the Bordeaux station is
LY, and amateurs possessing long wave
receivers will hear the station working at
all times of the day.

The ¢ Lead In.”

The station was built in record time by
American labour soon after the States de-
clared war on Germany.

The huge alternators were supplied by
the G.E.C. company of America, and were
shipped across the-Atlantic, mounted at the
station, and enjoyed preliminary tests in a
minimum space of time.

The eight steel masts are over 800 feet
high. A bricf glance at-their positions, as
shown in the accompanying .photographs, .
will give some idea of the aerial sysfem
employed, and the acres of ground taken
up by the station buildings, ete.

One of the difficulties experienced at
Bordeaux was in designing an efficient
*“ lead in.”

The ordinary tube insulator—however
thick—was found unsuitable because, when
the station commenced transmission, the-
lecakage on the aerial was excéssive, and
much energy “ trickled ” away at the lead
in.

In the end a special lead in tower was
built, as shown in the photograph. The
lead in wires were then brought in and so’
to the automatic aerial switch without
having a chance of causing a leakage hy
coming in contact with a lead in insulator

_of the ordinary type.

The eight steel masts are also insulated
at the base in order to prevent leakage. No
matter how big the insulators holding the
acrial system to the masts, energy is always
lost when transmission takes place, via the
steel girders, ete., of the masts.

The Lafayette Station is certainly one of
the “ giants ’ of its kind. But the illustra-
tions to this short article will make this
point clearer than any printed word,

The Earth System,

One or two readers of Popular Wireless
have written in asking if * water pipe
earths > are used at high-power wireless
stations. The answer is—certainly not.
At the Lafayette Station the earth system
consists of miles of copper wire—and
probably tons of copper plates—and formed
a most expensive item in the initial cost of
the station., L. Y.is a C. W. station and
amateurs with crystal sets.will not hear her
weorking,
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The photp on the rfg_ht gives.some idea of the inductancelemployed al a
tigh-power wireless stalion. Note the size of the ¢abl: used, ani the heavy
cbeaite insulators.

Below is a photo of one of the 250-kw. alternators, smpplied by tha
G.E.C. Company ,oi America.

A comparison of the two photlos at the bottom of the page will giv®
realers of POPULAR WIRELESS some idea o! the size of the masls at the
Lafayette Station. The *“leg *’ of the masts are heavily insulated from the
carth support, which usually consists of a massive concrete platiorm. The
rower developed is 250 kw. by each of the larger machines. Valve trans-
mitters are employed-—the days of the spark discharge arc nnmbered as far
as the high-power stations of the Lafayette type are concerned.

The station is sitvated at Croix A’Hins, near Bordeauy, and was built by
tke American Forces in 1918.

L Y—the call sign of the siation—iransmi!s on 23,45 'metres (C.V.). Ths
station may sometimes be heard working HZ H_(Brazzzmlle) at 7 am.,

L Y also sends Press in English for Turkestan (W.G.G.) at 1.30 p.m. (G.M.T.),
and Press in French at 8.30.

Amateurs with valve sets and a long wave range tuner will hear L ¥ with
ease ; crystal users will hear nothing, as the station only transmits oa the
continuous wave system.

Before the American station, Radio Central, was built, the Lafayette station
used the longest wave-fength in the world.

319

A clese up view of one of the lég supporis of one of the gigantic steel masts at the Lafayette Station.

The leads from this massive inductance go to
the automatic wave charger.

‘\

One of the 800-foot masts,
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DESPITE my previous resolution not
to introduce into this series any de-
tailed consideration. of = jnductance
and capacity, the numerous questions
received relating to' these extremely im-
portant quantitiés, show that ‘it will be
worth while to try to explain in simple
Janguage what is meant by these terms.

Inductances:

Inductance is not a coil or spiral or wire ;
it is not wire or material of any kind what-
ever, but a property possessed by an elec-
trical cirenit. Given a unit—and one has
been adopted—it is possible to measure the
“ amount > of this property possessed by
a circuit, or, in other words, to measure the

~———AERIAL

VARIABLE INDUCTANCE
IN SERIES WITH AERIAL

——

EARTH ~—a

FG1I =

Do)

intensity of extent of its effect. Now, when
a wire is coiled, its inductance increases
considerably, and so, when referring to
coils of wire, we often loosely speak of
them as * inductances.” But please note
that a straight wire also has the property of
* inductance.”

So much for a superficial statement.
Now to lpok at the matter a little closer.

Inertia.

A forty-gallon barrel has 'a capacity of
forty gallons, whether it is full or empty ; its
property of being able to contain some-
thing depends upon itself only. Bat a so-
called red flower is only red in the light; it
has no colour in the dark. In fact, colour
depends on wave-length, and, secondarily,
upon our having eyes which are affected in
different ways.by different wave-lengths,
thus producing the various sensations to
which we give the names of colours.

It now you grasp the difference between
a property of a thing which belongs to that
thing unconditionally, and a property of a
thing which is manifested only by the ac-
tion of something else, you will understand
what I mean by the statement that an
electrical circuit has inductance only when
an electric current; is associated with it. Or,

to put it broadly, the inductance lies really .

in the current ; that is, it may be considered
as essentially a property of the electron.
But when it is considered as such it is
known by another name, relating it more
to the electron than to the circuit. That
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NEW SERIES FOR BEGINNERS.

By E. BLAKE, A M.LEE,

PART 11.

name is -*“ inertia,” which is 6ne of the-pro-

_perties of madss.

An Everyday Experience:

Inertia is that property of a body which
tends to oppose the start of its—the body’s—
movement, and when the body is moving
tends to oppose its stoppage, and also any
increase or decrease in the velocity at
which the body is moving. Common ex-
perience bears witness to the fact that when
we begin to move a heavy truck from a
position of rest we have to exert a con-
siderable amount -of force, and the truck
attains only gradually its steady speed.

After the inertia has been overcome
much less force is required to keep the
truck moving, provided, of course, the
resistance of the road does no't even matters
up. Finally, we know also that if while the
truck is moving steadily we wish to stop it
fairly suddenly, we again have to exert con-
siderable forcc—in a backward direction—
because the truck’s inertia tends to keep it
moving.

" While the truck is moving steadily, too,
we find that any attempt to decrease or
increase its speed is opposed by inertia.

Very similar statements may be made ot
the inductance of an electric circuit, for
inductance tends to oppose the starting,
stopping, or acceleration of an electric cur-
rent. Compare the following with what
appears above relating to the truck. When
an electro-motive force is applied to an in-
ductive circuit, the current grows gradually
to its full strength.

Effeet on' Wave-Length.

When the electro-motive force is removed,
the current graduwally dies away’; it con-
tinves to flow for a certain time after the
EM.F. is withdrawn. These cffects may
he regarded as produced by the inertia of a
crowd of electrons, which, before they will
move must be energised, and, before they
will stop, enmergy must be taken from
them.

When you study the matter in detail,
you will learn of the machinery by which
the opposition to the changes of the current
in an induective circuit is set up; the cur-
rent which is induced in the turns of the
inductance coil by the current flowing in
the others, tends to oppose the durrent
which produces it.

In a straight wire, such as an aerial, the
inductance is distributed evenly-—one reason
why an open circuit aerial radiates well—
but has not nearly so high a value 4s when

‘a part of the wire is wound in a spiral. De-

pending upon its length, the. straight wire
has a * fundamental "’ or * natural > wave-
length, a description which is applied to
that wave-length to which it best responds
or with which it is in syntony.

But an aerial which will tunc to one

wave-length only, would not be ‘a” prac-’

tical or economical factor in a wireless
equipment, and so, by joining to it “in

“¢ wave-length ” of the aerial,

series ™ a spifal of wire, associated with a
device which enables us to switch in as
many tunes of the spiral as we please, we
can vary artificially, so to speak, the
Fig. 1 shows
an aerial eircuit with an inductance coil
connected “in series ™ with it.

If an inductance coil is connected “in
pavallel ” with that shown in Fig. 1, the
inductance iz lowered. Sce Fig. 2. This
method is not commonly employed, and L
mention it chiefly to illustrate the *“ series
and ‘‘ parallel ” connections.

Inductance is one of the two properties
an oscillatory circuit which governs the
frequency—or, of course, the length—of the
waves that circuit will radiate. Capacity,
the other property, will be the subject of
the next article. The greater the inductance,
or the greater the capacity of the circuit, the
greater the wave-length and the lower the
frequency ; or, to speak of the matter pre-

‘cisely, the wave-length of a circuit is

directly proportional to the product of tho
square root of the inductance and the
square root of the capacity. These are
fundamental facts which vou should thor-
oughly grasp.

The Henry:

It is natural that you should inquire,
after reading “ the square rov* of the in-
ductance,’”” how we can extract tue root of a
“ property of an electrical circuit.” I
mentioned earlier in this article that a unit
of inductance has been adopted, so that we
can examine the properties of an inductive
circuit in a quantitative way. The unit of in-
ductance is the Henry, named after a famous
electrician, and as this unit refers to a very
large quantity of inductance, a sub-unit,
the micro-henry, or millionth of one henry,
13 also used.

As an explanation .of the, derivation of
the henry would be out of keeping with a
non-technical article I do not propose to
give it here, though I hope many readers will

INDUCTANCES
//V‘ PARALLEL
L

7

e FIC 2.

have been stimulated to commence the
gerious study of electricity as applied to
wireless work, and will, therefore, be dis-
satisfied with these outline articles, and
begin to dig at the roots of the wonderful
art which forms their subject, for this series
is intended to be merely hors d’@uvre.
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THE FIRST ELECTRICAL EXHIBITION.

By SIR J. KENNETH D. MACKENZIE, Bart.

O far as I remember, electric bells of every
conceivable kind and design formed the
majority of thesmaller exhibits; but in the

telegraph section there was a brave show of
instruments as well as submarine cables and
all kinds of electric leads and wires.

The Thompson Syphon Recorder was shown
in operation, and samples of cvery kind of
electric testing and measuring instrument
‘then known, but no meters, as they did not
come into use till about a couple of years later,
when the boom in electric light and power
supply companies that followed the exhibition
necessitated their invention.

Mr. T. A. Edison had some exhibits of
electrical * ideas” of various kinds, none of
which came to anything, so far as I know. One
was an exceedingly delicate ** electric-thermo-
scope,” said to be capable of measuring the
"*“heat given out by a star,” but whether one
of the celestial or theatrical order was meant
was not stated ! "Its principle depended on
the expansion of a special compound on which
the rays were to be focused, acting on a
Thompson mirror galvanometer.

The First Transformer.

But amongst all the cxhibits there was
perhaps none possessing greater interest, had
we known it then, than that of a M. Lucien
Gaulard, which contained thé germ of all the
alternating current transformer systems now
in use throughout the world. My subsequent
connection with him probably enables me
better than anyone now living to deseribe what
it was, for he has been dead many years,

It was quite a small exhibit shown on a
table on the ground floor of the building, and
consisted of three. or four Rhumkorf coils of a
special construction worked in series off a
primary battery, the secondary circuit of each
coil actuating one or two Geissler tubes, the
object being to show that a primary current
could work a number of coils wn series off each
of which a sccondary or induced current could
be obtained for lighting purposes.

In thosc days, minute electric glow lamps
had not been made, otherwise M. Gaulard
would probably have arranged his exhibit to
show them lighted off the secondary circuits
instead of using Geissler tubes. He, however,
showed diagrams of how he proposed to trans-
mit a high potential alternating current through
a number of compound coils in series, which he
called * générateurs secondaires,” the second-
ary circuits of which would be wound .to

roduce a current of lower voltage capable of
{)ighting a number of glow lamps in parallel.

This was the * germ idea > of a transformer,
and it struek me so forcibly as * having some-
thing in it,” that when he showed the principle
modified and improved at the Electrical
Exhibition held at the old Aquarium in West-
minster—I think in the winter .of 1883—I
joined forces with him and his colleague, Mr.
J. Dixon Gibbs, and helped them form *‘The
National Company for the Distribution of
Electricity by Secondary Gencrators, Ltd.,”
a company which was the pioneer of all trans-
former systems, though not one of them now
follows the principles Gaulard enunciated as
being correct. ;

Perhaps my old friend Colonel R. E. B.
Crompton may remember telling me at the
time I was several times of an adjective fool
for wasting my time with alternating currents,
and I fear he had some rcason then, for poor
Gaulard’s system of running lamps in parallel
off transformers connected in series never
succeeded, for réusons which are obvious now ;

(CONCLUSION)

and his ‘“‘secondary generators” would
probably have died a natural death had it not
been for Mr. S. de Ferranti’s * brain wave ” in
1886, when he suggested that they should be
connected ¢z parallel and not in series, and
designed some on that principle, which were
first used at the old Grosvenor Gallery electric
light supply station in Bond Street the follow-
ing year.

But the things that we did in those days,
and the mistakes that we made, and the
money that was wasted thereby—are they
not written in' the books of the scribes who
have recorded all electrical work and progress ?
" Yes, they were gay and happy days at tha€
old long-forgotten exhibitien, when we
youngsters made merry over our work, and
took our pleasures with both hands as and
how we found them ; though my recollection is
that our * grave and reverend seniors’’ were
not far bebind us when after closing time at
gleven each night we foregathered for supper
at various cafés, of which the old ‘ Café
Sylvain ” was our principal haunt, and enjoyed
ourselves till the early hours before turning in.
I fear the *Breetisch ~ section proved rather a
trial to some of the exhibition officials, for one
knows how the French gendarme loves to
exhibit his authority, and on two occasions
I was taken to ““le poste,” or lock-up, inside
the building for failing to respond to the order
“1l faut aller au queue, monsieur!” when
ordered to do so.by the man in charge of
la salle des téléphones, who failed to recog-
niso me as one of the équipage, or staff. An
appeal at once to M. Cochéry, the kindly old
minister before mentioned, caused iny immedi-
ate release on each occasion ; though had he
known our nickname for him was * Monsieur
Cochonerie,” I fear he would have hardly been
so prompt in ordering my rclease !

Gay Days.

I remember also on one occasion a too-
zealous sous-officier, trying to stop me at the
head of the main staircase, had rather a nasty
tumble, for I * dueked ”’ when he tried to seize
me, and, missing his grasp, his impctus caused
him to fall forward and roll down to the first
landing, much to the amusement of the
onlookers !

It was the closing night, however, of the
exhibition that put a climax to our mischicf

and foolery, though I seem to remember having
heard that the last nights of all exhibitions
whieh have run for some months are not noted
for being either gloomy or specially sedate.
But I do not think that any have excelled in
that respect the closing of this one shortly
before Christmas, 1881.

Finis. !

Some days previously we, a few of the
* Breetisch section,” secretly made our plans
and arranged that at eleven o’clock precisely
on the last night onc of the Robey portable
engines should give the signal by blowing a
blast on its whistle, whereupon immediately
afterwards every engine in the building should
follow suit, every gas-engine should * back-
fire ”’ if possible, every electric bell, hooter or
syren should start ringing, that every exhibitor
of all nationalities should blow whistles, horns,
or anything that would make a noise, and
shout at the top of their voices the cry which
the French attendants used nightly when the
exhibition was closing: *“On ferme! On
ferme!” to emphasise the fact that it was
doing so for the last time.

And they did, for it was simply pandemo-
nium let loose that last night in the Palais de
PIndustrie ! Though forty years have passed,
I can still recall the awful row there was, and
the look of utter consternation we saw in the
faces of the poor French officials, who, never
expecting such a tumult, werc completely
taken by surprise,

I heard afterwards that the row was heard
all over the Place de la Concorde, and that the
policemen on duty within hearing had rushed
to the exhibition fearing a revolution had
broken out.

After the exhibition closed, a trial on a
practical scale of incandescent lighting was
made for three months at the Grand Opera
House ; the great chandelier in the auditorium
of 650 lights being allotted to the Swan
Company, the foyer to the Edison Company,
and the stage to the Maxim Company.

But all this is “ another story,” and ha3.
nothing to do directly with the electrical
exhibition of 1881, an account of which I have
tricd to put on record, for from it the commerice-
ment of publie lighting, wircless, and the
electrical industry generally may be dated.

The musical typewriter—a new device for vlaying the niano hy wireless,



"T"HE chief part of a loud speaker is the
telephone, for, whatever its —name
might imply, the ordinary loud speaker

is only a single receiver ear-piece, with a horn

of some sort mounted om it. It ‘requires
two valves at least to obtain a reasomable
volume of sound unless-the amateur enjoys
the questionable good, fortune of being ip-

i —
/) base of Shetr

Brass lvbe
soldered to

close proximity to a transmitting station. A
single 4,000-ohm receiver would do admirably,
but if 1,000 ohms or less is used it would
be advisable to have a telephone transformer.
Very good single l0w-resistance receivers can
be obtained without difficulty. The receiver
gshown in the photograph is 2 Western Electric
150-ohm in ebonite case: It was minus the
diaphragm, and ‘the writer obtained it for
4s. 6d.

The base is made.of mahogany and a shallow
hole turned in the middle to keep the body
of the receiver in place. The horn, as will be
seen from the photograph, is a large sea
shell, which answers admirably. A piecc of
sy-inch brass strip, 1} inches wide, is bent
to the shape given in the sketch... It just clears
the car-piece, and a rubber ring is clamped
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HOW TO MAKE A LOUD SPEAKER.

Home-made lond speaker with sea shell for horn.

round the centre hole. A piece of 1}-inch
outside diameter brass tubing is soldered on
top of the strip,

The horn was cemented in place with bees-
wax. It was propped up in the right position
and -the hole at the bottom stopped up to
prevent the wax entering. It was warmed
up and molten wax poured round it and left
to cool.

. A tin or zinc horn would answer very well.
This could be made conical with the top
slanting-downwards at ahout 50 degrees, and
could be soldered straight on to the brass
bridge-piece. No dimensions hayve been
given in the drawings, as these will depend upon
the size of the telepbone receiver. used.

good size of horn would. be about 10 inches
high and 4 inches diameter. :

TO READERS.

Readers of “Popular Wireless > are
invited to send concise details of a
“ constructional nature to the Editor.

If published in “ Popular Wireless,”

. articles will be paid for at our usual
- rates.

T—

USEFUL TOOLS TO MAKE.

VERY amateur soon gets a collection of
odds and ends of metal that can be made
into quite useful articles in the spare time.

Apart from being useful, it enables the
amateur to become expert]in working ‘up
metals, and adds to his stock of useful tools.

One often finds screws that are very difficult
to getat in the ordinary way with -a stfaight
screwdriver, and with a little trouble a couple of
handy tools can very easily be made.

Fig. 1 shows a serewdriver that will hold on
to the screw until it has entered its thread. It
is made out of a piece of -inch steel rod.
Soften the rod by making it red hot and allow-
ing it to cool off stowly ; shape it as in A,

Then cut with a hacksaw two euts, as at B,
then bend the two outer pieces away from the
centre very slightly, and the centre piece just
a little the other way, when it will then look
like C.

The next process is to harden the end so that
it becomes springy : to do this get it pretty hot
—say a good * red "—and quickly immerse it
in oil. This will make it very ha.rc{ 80 you will
have to again heat it to reduce the temper.

The best results are obtained by cleaning it"

with emery-cloth, then heat it gently in a clean
gas flame and wait till the steel turns a straw

I:—/- = 7\
1 G
1 c
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colour, when yéu thould at ence dip-it in oil
again.

If this is carefully done the three pieces will
spring open, if closed by pinching with the
fingers. Should it feel too hard, slightly warm
it again and cool off in oil till you get quite a
springy feeling. The opposite end is so shaped
to keep it from turning in its handle.

Fig. 2 shows a screwdriver that will reach
most awkward serews. This one is also made
out of 4-inch steel rod. Soften in the same
way and shape like A ; next, shape the end like
B, and then crank up like C. To harden this
tool is a simpler matter; get it to a good
“red” heat and immerse it in cold water.
This will make it very hard ; too hard for use.
Clean up with emery-cloth and then hold it in
a clean gas flame till the steel tums blue—that
will be quite hard enough. Put it in.a handle,
and it will soon pay for the trouble it has cost
you.

Small cold chisels may be easily made from
small pieces of steel rod. Silver steel is, of
course, the hest for this purpose, and it will be’
found that old steel ramrods may be pur-
chased from the marine store dealers for a few
pence which are just the thing. When temper-
ing cold chisels, harden off first and then
reduce the temper to blue.

%
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Fig. 2.
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It will be to your own
interest and future l
satisfaction to visit our m e
stand before deciding
on your wireless outfit

THERE IS A
CRYSTOPHONE
FOR EVERY PURSE
AND PURPOSE

WIRELESS SUPPLIES CO.,
¢4, MORTIMER STREET, LONDON, W.I.

7 istraiehr%
i curved i

........................................ i"de“s.(.rgd'
i CALL AND INSPECT @é\g
OUR COMPLETE OUTFITS :
OUTFIT No, 1, Crystophone Receiver,  OUTFIT No. 2, Crystophone Receiver, :

Type 20 T.T., Crystor Aerial Outfit, a  Type 21 T.T., Crystor Aeria! Outfit, a 3
! pair of Sterling Headphones, 4,000 pair of Sterling .Headphones, 4,000

1 hm: . k d i . . h . i . .
Doutable box BT :12: 6 SRR £6:16:6 i

- OUTFIT No, 8. Crystophone “Scout” Receiver, Crystor
e Aerial Outfit, a pair of British Headphones, ¢ . . 6
e 4,000 ohms., packed in suitable box i.5 . 12 o

Gbwue mawer -e
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i Horticultural Hall, W.1.

~ GRYSTAL REGEIVING SET

Designed to meet the requirements of the Post-
master-General with regard to wave.length. The
tuning coil is wound with best quality wire, and
is tapped in four places. This, when used in
conjunction with the Variable Condenser, which
is of the best possible workmanship, gives a good
variation of tuning. 'The erystal detector, de-
eigred to prevent dust from deteriorating the
sensitivity of the crystal, contains our  famous
“ Permanite” Crystal, which has given such
excellent results. The task of finding a sensitive
epot .on the crystul s minimised by means of a
buzzer, Will receive Telephony for 30 miles, and

WIRELESS

etc., up to 100 miles.

signals from Spark stations using a wave-length
of 300-500 wmetres for 150 to 200 miles. Complete
in polished maliogany cabinet, with
mounted on polislied Ebonite;
*Phones, Aerial Wire, and Insu-
lators ready for use.

plicated Circuits.

X123

instruments

£5 :5s.

PRICE

U
APPARA
DESIGN AND GUARANTEED QUALITY

VALVE RECEPTION

Migbly sensitive and selective instruments, so de-
signed that extra valves may be added from time to
time for amplitication purposes.
YLoose Coupled Tuner, Valve Panel complete 60 v.
IL.T. battery, 4 x 40 amp. Accumulator. y
Condenser, 100 ft. Aerial Wire, Aerial Insuiators
capable of receiving.lordinary telegraphy over a
ista f 1,000 miles
e 0 100" An ideal set for the Valve
beginner, as all parts can be used in more com-

12: O
GAMAGES, HOLBORN, LONDON, E.C.1 rormesroas!
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TUS OF ADVANGED

: should have a copy
: of our

. WIRELESS
. CATALOGUE

: A copy will be sent
: post free on request.
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f¢SONUS” MODEL A. GOMBINATION

With this set it is possible to obtain really ex-
cellent results. The condbination employed is,
perhaps, the best known of any, namely, 1 High
frequency Amplifying, 1 Detecting, and 1 Low
frequency Amplifying Valve. Long-distance wark
becomes a pleasure when this combination i3
employed, for in the construction of the paneis
the greatest care has been exercised in the selec-
tion of Transformers, etc., so that the familiar
* howls ” frequently met with may be eliminated
as far as possible. The design of these panels is
such that either a plain detector, 1 H.F., 1 De-
tecling—1 Detecting, 1 L.F¥., or all three together,
may be used simply by strapping the panels
together by means of brass stripa. This set,
when complete with M.f. battery, L.T. battery,

‘phones, aerial -wire,
£22:15s.

Consists of a
Variable

and telephony, Music,

ivsulators, ete.,
PRICE

---CQ Std bi
for ERICSSON PHONES

WHEN you instal your wireless set
—crystal or valve—you'll get

maximum results if you fit ERICSSON

PHONES—clarity, sensitivity, strength

of signals and absence of !‘dlick.”

Specially suited to telephony.

ERICSSON PHONES embody the accumus

lated experience of telecphone manufacture for a
gcneration,

Easy to the head, light and com(ar!ab!e. The
magnets never lose their strength and * shorts
efc non-existent.

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

Telephones

R Bl EF =X NG ONB I RAR p o= L ]
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THE LARGEST SHIP IN THE WORL
—the White Star Liner * Majestic "—uses Exide
batteries for her wireless installation.

No finer testimony to the general reliability of
Exides, and their particular suitability for wireless
work, could be given.

ELECTRICAL STORAGE

& @hﬁl‘lﬁk COMPANY LIMITED,

CLIFTON JUNCTION, 219/229, SHAFTESBURY AVE.,
Nr. MANCHESTER. LONDON, W.C.2,

PRICES AND PARTICULARS ON APPLICATION:
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INTROD UCTION.

TEW recent occurrences have aroused more
universal interest than the progress
and diffusion of wireless telegraphy.

Improvement,s ‘have followed. in such. rapid
succession that astonishment is ‘no loxger
expressed at the wonderful records achieved
‘inrlong-distance transmission of messages.
More marvellous- still is fhe advent of
broadcasting, by which music, song, and
-entertainment ‘is carried into the home
from broadcast centres many miles distant.
This recent development, because of its
popular ‘appeal, has created a widespread
demand for authentic information on the
subject of wireless.

No more fitting or practical means
could be found of dealing with this desire
for reliable knowledge than the welcome
All-British Wireless Exhibition and Con-
vention to be held at the Horticultural
Hall, Vincent Square, Westminster, S.W. 1,
from Saturday, September.30th, to Satur-
iay, October 7th, inclusive, from 10 a.m. to
10 p.m. daily. The organisers, Messrs.
Bertram Day & Co., Ltd., of 9-10, Charing
Cross, S.W. 1, have secured the whole-
hearted support of the trade, and this
exhibition will undoubtedly be the most
representative gathering of wireless interests
ever held in this country.

From the public point of- view, this
exhibition will provide: a unique oppor-
tunity of obtaining a useful insight into
the possibilities of wireless as a mesns
of instruction ‘and recréation. The mobt
recent advances in the - transmission of
music, song,” anid speech will' be demon-
strated, and the exhibitz will include a
display—in many cases for the first time—
of wireless instruments and  accessories
by over -fifty well-known British manu-
facturers apd suppliers. ‘Apart from other
considerations, purchasers of wireless ap-
paratys through the post will have an
opportunity of direct ‘pérsonal contact
with the firms with whom they have been
dealing.

In "connection ~ with this exlubmon a
convention is bemg held under- the auspices
of the Wireless Society. of. London.~ The
latter is the official society for the promotion

of wireless among amateurs, and has over [

eighty London .and provincial "affiliated
societies and clp.bs This society has
arranged a serics of dmly lectures, with
the object of rendering the public all
possible assistance in selecting the type
of apparatus most suited to their require-
ments. In addition, information will be
given regarding societies and clubs enabling
prospective members to get in touch with
clubs nearest their own homes.

A special feature of the exhibition will
be a demonstration stand erected close t,o
the lounge, where the public can “listenin ™
to various wireless transmissions, and ex-
perience at first hand the pleasure to be
derived from . the forthcoming official
broadcasted programmes:

An excellent orchestra is to be provided,

_senl tn at my invilation.

and the catering will be in the hands of a
well-known firm.

It is worthy of note that, with the
exception of one or two stands devoted
to technical publications, the exhibits
will be confined exclusively lo u2reless
apparatus or machinery, including- such
items as coil-winders, et¢.

In all respects, arrangements are being
made - to cater thomugh]y for 'n record
number of visitors, and there is every
indication that this All-British Wireless
Exhibition and Convention will he one of
the most interesting, instruetive, and
popular events of the year.

The following reports by exhibitors have been
THE EDITOR.

AUTOMATIC TELEPHONE MANUFAC
TURING CO., LTD.
Automatic Telephone Manufacturing

- Company, Limited, of Liverpool and London,

are exhibiting a full range of thoroughly
pra.ctlcal and exceptionally well-made
agcessories on Stand No. 52. ~ Among these

are’ AT.M. Head Telephones which have.
been designed to meet broadcasting require-
ments, and therefore will be found unusunally
efficient on speech reception.

A-handsome catinet set by Radio Instruments, Ltd.

fish ExHBITION

The A.T.M. Co. js also showing their pre-
cision made \armb]e and Vernier Con-
densers, Fixed Condensers, Inter\advel
Valve to ’Phone _and . High-Frequency
Transformers, Wavemeters, Buzzers, Coil
Holders, Due-late ral{‘onls, ete., ete,, each of
which cannot faii to- unp;’ees prospectlve
purchasers who wisely prefer gnality  and
workmanship to inferior- grade articlés at
cheaper prices.

They also . display  a wide range of
“ Radiak ” “‘products manufactured by
Ashley Wireless Telephone Co., Ltd., of
Liverpool, including highly efficient and
extremely - handsome wireless receiving
apparatus. The * Radiak” 1 to 5-valve
unit system will make a.great appeal to the
digeriminating enthusiast on aecount of its
simplicity and the cagy avay in' which it is

. possible to add a unit at a timessimilar in

the way one would add to a sectional book-
case. The * Radiak” 5-valve complete
unit will be found attractive because of its
easy method of operation and adjustment.

S. G. BROWN, LTD.

The exhibits of Messrs. 8. G. Brown, Ltd.
(Stand No. 43),.consist of Radxo Te!ephones,
Loud Speakers, and Microphone Amplifiers.

There are three- types of telephones.
First, the Type *“ A,” which, as is well
known, is the most sensitive wireless ’phoné
in the world, and which has the novelty of
adjustable magnets. Secondly, the
“D,” a flat dise type of ’phone which is
excellent for all-round work and gives
remarkably clear articulation. Lastly, the
newly devised Type ° F ”” Telephone, which
instrument is a cheaper forin, and has some
novel features in that the case and straps
are constructed.of aluminium and durala-
min, highly polished and with a fine finish,
and it has a special form of magnet which
gives great efficiency.

The Microphone Amplifier, for which there
is at present a very great demand, is of
areat value when used in conjunction with
a Loud Speaker to give inereased volume of |
sound to fill a room.

Two types of Loud Speaker are exhibited,
the large Type H.1 and_the small H.2.

‘The excellent qualities of these I.oud

Speakers with the improved curved horns
are now well known. Their acoustical
qualities are perfect, and their price is
moderate.

A special Loud-Speaking Telephone Set
is also being exhibited, consisting of a
Loud Speaker with a trumpet.7 ft. in length
and a special improved Transmitter. These
instruments will allow a person to project
his voice, to a considerable distance, and
would énable an orator to address a huge
audience in the open air under conditions
where his own voice would be almost in-
audible. It is considered that this Loud-
Speaking Set is the cleanest and loudest yet
made. The Loud Speaker is approximately
cight times more . powerful than the
* Brown ¥ Type H.1 Loud Speaker.



356

EXHIBITION SUPPLEMENT

(Continued)

CHAMBERS & ELLIS.

The “ Esi-Fix” Complete Earthing Set -

provides a complete outfit designed to
protect the user of wireless receiving sets
from shocks or damage caused by lightning
-or static disturbances generally, and at the
game time providing the necessary return
path to earth in the most efficient manner
possible for maximum reception. Its pro-
tective capacity is equally effective; whether
the set is in use or not.

The outfit comprises a special combined
Aerial to Earth change-over Switch, and
Lightning Arrester safety spark gap, incor-
porated in one complete unit mounted on a
glazed white porcelain base and coriectly
-wired ready for immediate fixing to window
frame or other snitable location.

This unit is well designed, sturdily con--

structed, and quitc effective in operation ;
compact, neat and unobtrusive in appear-
anee, and easily fixed'in a few moments by
two small screwa. 1

Set, complete as above, packed in neat
cardboard box, with full instructions . for
usihg, 10s. each. Carriage paid in the
British Isles. Full details supplied at our
stand at the exhibition.

HOWARD S. COOKE & €O.

Tt may interest amateurs. who have
heard Mr. H. H. Whitfield (call No. 2 L GG},
of Hall Green, Birmingham, to know that
ke is commencing business with a new
coinpany just formed under the name of
Cooke & Whitfield Wircless, Ltd., 24, St.
Paul’s Buildings, St. Paul’s Square, Bir-
mingham. They will deal in complete sets
“including Marconiphonce Instruments, ercct
Poles and Aerials, Accumulator Charging,
and will also manufacture all component
parts in connection with wircless apparatus.

Mr. Whitfield, it will bec remembered,
was one of the ainateurs’ who successfully
rceeived the Trans-Atlantic signals with a
set constructed -by. himself. The technical
side of thc. business will be entrusted to
Mr. Whitfield.

Mr. H.- 8. Cooke, of Mcssrs, Howard K.

f

‘The Gambrell Patent Coils

7
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Cooke & Co., has peen tor years manu-

facturing component parts for wireless
_instruments, so that the firm will have two

practical directors who are fully convercant
with all branches of wireless.

J. A. COOMES & CO., LTD.

An interesting feature at the exhibition
of wireless apparatus at the Horticuliural
Hall will be a new Broadeasting Receiver
called *“ The IONOPHONE.”

The IONOPHONE is designed and manu-
factured by Messrs. J.” A. Coomes & Co.,
Litd., Manor Park, E. 12, who have recently
orened a wircless department at their
works, and have added to their directorate
scveral gentlemen well known in wireless

- circles, who have been engaged in radio -

research work for many years and who
possess unvivalled experience in the design

. and’ production of wircless apparatus.

Tho sct contains "two Radio-frequency
amplifying valves and one Rectifying
valve, low resistance ’phones, H.T. and
L.T.: Batteries, Aerial Wire, ete., all com-
pleté and ready for erection, valves alone

‘excepted.

" Foi the ainpliﬁcat_ion of very weak signals

-and where specially loud effects are required,

s for dances, concerts, ete., a Second Stage
Two-Valve Audio-frequency Amplifier +is
supplied for attachment to the above sct.

The range of the instrument enables_ the
user to get The Hague concerts, the Eiffel
Tower meteorological reports and Time Sig-
nals as well ag all the ordinary broadcasting.

Messrs. Coomes also manufacture Radio-
frequency.. Audio-frequency and Telephone
Transformers, Varicmeter and a Loud
Speaking Telephone Adaptor.

THE EVER-READY COMPANY (GREAT
BRITAIN) LTD.

Having specialised in the manufacture of
Dry Cells and Batteries for over twenty
years, the Ever Ready Company can claim
to be the pioncers of this industry. The
Ever Ready Company were the originators
of all types of High Tension Dry Batteries

+ for wireless apparatus, and supplied them

to the various Government departments
during the war.

A complete range of Ever Ready Dry
Cells and Batteries for high and low tension
~urrent, and also accumulators for valve
Zlament supply and general purposes, can
be seen at Stand No. 11, and a list of the
standard sizes can be procured on. applica-
tion. J

Attention is invited to the Unit Cell
method of building up High Tension
Batteries, which cnables any desired voltage
to be obtained on the 1} volt units, and
once a battery has been installed, further
cells ecan be added to increase the voltage,
without interfering with the. existing
battery.

They are of compact proportions, and
slightly larger than those generally ured in
High Tension Batteries, have relatively

larger capacity and longer life, and are, in-

<he long run, exceedingly economical, re-
tailing as they do at 7s. 6d. per dozen.

The unlimited flexibility of this method
is at once apparcnt and apprecialed by
wireless users. The * Unit™ cell method
possesses the further advantage over high
voltage sets, that the condition of individual
cells can be ascertained at any time and
replacements made only where necessary.

_The Stanley Prince * Wireless Wizard ** Set,
GENERAL RADIO €O,

"The General Radio Company. will exhibit
a completo line of radio receiving apparatus
of every description, from the small portable
crystal sct to the multi-valve installations.

An interesting exhibit is a model of their
Drawing Room Receiver, which is com-
pletely cnclosed in a beautifully finished
cabinet of period design. It includes a
loud " speaker and requires no exterior con-
nections whatever. Tuning is accomplished
by rotating a single calibrated dial. To
operate the ‘apparatus, it is only necessary
to press a button which operates automati-
cally control of all five valves, loud speaker,
batteries and accumulators.

General Radio Company equipment is
of advanced design, and combines cfficiency
with simplicity of operation. All parts are
cenclosed and mounted in cabinets. Adjust-
ments are casily made by simply rotating
graduated dials, which are clearly marked
to indicate their purpose. The entire
assembly of each set is secured to the
ebonite panel,so that, if desired, it can easily
be removed from the cabinet.

MESSRS. ALFRED GRAHAM & CO.

At our stand, . No. 44, arc exhibited
seyeral new products of this firm, including
various forms of the * Amplion” Loud
Speaker, which has been designed to give
loud, and at the same time .harnionious
sound reproduction.

Owing to its-clear and non-metallic tone,
this instrument is° espceially suitable for
musical and vocal effects.

By arrangcment with the Marconi Com-
pany, two wireless cabinets are shown
embodying wireless receiving sets of Marconi
manufacture, and also * Algraphone ”
mechanisms constructed by Mesgrs, Graham.
These arc so arranged that the horns on
sound amplifiers arc employed alternatively
either for. the reproduction of gramophone
records, or for the loud emission of radio-
phone reception, several interesting {eatures
being present in these machines.

Inter-valve and Step-down Transformers
are in evidence on this stand, as also are the
* Graham ” improved headgears, which are
capable of fine adjustment and arc extremely
sensitive. Each earpiece in these instru-
ments is adapted to be readily removed
from the headband and to be used inde-
pendently. ’
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EXHIBITION SUPPLEMENT

(Continued.)

THE BRITiISH WIRELESS. SUPPLY COM-
PANY, LTD,

In addition to our usual range of acces-
sories, Britwire Coils, Balanced Condensers,
&c., we are exhibiting our new one, two,
three, and four-valve receivers; working in
conjunction with a tuner using detachable
-coils.

Also one, two and threc-valve note-
magnifiers.

Also one, two, three and four-valve
broadcasting receivers.

Also a magnificent five-valve receiver
with a Chippendale cabinet, the receiving
panel being mounted on one side of the
cabinet, while the other side consists of a
loud speaker built integral with the case.

The panel is of Mahoganite Radion, and
the receiver is the last word in a luxurious
wireless receiving outfits.

All the above valve apparatus is manu-
factured under Marconi licence.

HART ACCUMULATOR CO., LTD.

The following * Hart > exhibits will be
shown on stand No. 17, at the above
exhibition.

“Hart” 50-volt “ P.L.” Typc Batteries.
Capacity 1.2 ampere-hours.

Special 24-volt *“ D.P.L.” 3-platec Bat-
teries, fitted in specially insulated glass
boxes of latest design.  Capacity, 2.5
ampere-hours.

Set of 17 Cells (32 volts) for slup type
wireless work, as supplied for transmission
work. _Please ask at our stand to sec list
of ‘ships so fitted with * Hart " Cells.

Portable batteries in sealed glass boxes of
various voltages and capacities, with wood
crates and carrying handles. This is a type
now greatly in demand.
* splash-protected ” accumulators. These
are specially used for portable wireless out-
fits, voltage 2, 4, or 6. Capacities 10-100
ampere hpurs. ~ 6-volt portable accumu-
lators in sealed glass boxes, fitted in wood
crate, with leather strap handle.

6 and 12-volt *“ Hart ”* Motor Starter and
Lighting Batteries, as used for replacement
on all makes of cars. Capacities 45-123
ampere-hours. 2-volt “ AP. 77 Cells in
ebonite boxes, as largely used by the
Admiralty. Capacity 11 ampere-hours.
Portable Hand-lamps, in cascs, fitted with

tumbler switeh and 4-volt accumulator. ..

Capacity 45 hours light on one charge.
2-volt Inspection Lamp Outfits, fitted with
accumulator. In great demand for meter
reading work, inspectors, railway officials,
electricity, and gas undertakings, etc.

HARWELL, LTD.

An interesting exhibit of Messrs. Hamell
Ltd., of 28, John Street, W.C, 1, at Stand
No. 5, is a new Replaceable Dry Bat-tery for
Wireless Receiving Sets, made by Sema-
phore, Ltd., whose sales managers they are,

Each Cell has about five times the life of.

the Standard Battery, and they are made up
in units of two cells, 7.e., 3 volts nominally.
Each two-cell unit is connected together
with a special Brass Coupling (with holes
*for tapping at any voltage) so no soldering
is. reqmred Either six or twelve units are
fitted in a neat-box, and any quantity’ of

“M.E.U.” type.

such boxes can be put together where moro
than 36 volts are 1equ|red
. Any two-cell unit can be replaced at a very
low cost, if one gives out, which avoids
serapping the whole battery.

A fine range of Volt and Ammeters for

‘Wireless Work is displayed, also many

useful terminals, etc.

This firm are showmg a Radio-Gramo-
phone which is a combined valve Receiving
Sect and Gramophone ; in a neat cabinet, and
is well worth inspection.

IGRANIC ELECTRIC CO., LTD.

As might be expected, the Igranic Electric
Company’s exhibit is concerned mainly with
Coils and Coil Winding. They not only
have a very mterestmor collection of their
well-khiown Duo-Lateral or Honeycomb
Inductance Coils, manufactured under the
De Forest patent, for which the Jgranic
Company has the sole manufacturing rights,
but they also show Slab Inductance Coils
wound by the self-forming cross-wind
method. and Inter-valve Transformer Coils.

Various types of Coil Holders or Tuners
are shown. The one called the Micro-
Adjusta is designed for exceptionally fine
tuning, and the Triplug, which is lower in
price, - is suitable for table usé or panel
mounting.

A new departure is exhibited, called the
Gimbal Mounting, in which, in addmon to
the usual radial movement, the coil is pro-
vided with pivots at right angles to its axis,
so that it can be rotated about its own
pivot.- This gives what might he described
as & Vernier Adjustment, and has a number
of other advantages.

A new design of Honeycomb-wound
Variometer is shown as well as onc or two
types of Inter-valve Transforiners.

GAMBRELL BROS., LTD.

The Gambrell Patent * Efficiency ” Induc-
tances, illustrated hefe, have been specially
desigried with a view to reducing - self-
capacity. It will be seen from the illustra-
tion that the construction is extremely
novel. The insulating side plates are held
at the correct distance from each other by
keyed insulating slips which also serve to
separate the layers of the coil.
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Gambrell’s also make a special coilholder
for these and other coils in- which the
coupling can be reduced to an absolute zero,
and even to a slight negative value when
required.

THE “K.B.” RADIO EQUIPMENT CO.

. Visitors to the exhibition should not fail
to make a call at Stand No. 8, wherc the
“K.B.” Radio Equipment Company are
showing some very interesting Valve Sets
and Components Chief amongst these is
the “ K.B.” unit system, by means of which
it is possible to build up a set containing
any number of valves from a nucleus
single valve set, merely by the addition of
extra panels as required.

». In addition to every amateur requirement
this firm will also be exbibiting a broadcast
Receiving Set .which has been specially de-
signed for the reception of Broadcast
concerts, ete., in Great Britain.

This will be interchangeable with the
nucleus set of the unit system, so that any
number of valves can be added to give the
required signal strength. At the time of
going to press, however, detailed particulars
are not available. but we have no doubt it
will be equal in every way to the present
well-known ““ K.B.” Sets and Accessories.

MARCONI'S”WIRELESS .TELEGRAPH CO.,
LTD.

Marconi’s Wireless Telegraph Company,
Ltd., will be exhibiting a number of pieces
of historical apparatus used in-pioneer work
during the 25 years of the firm’s existencs.

As examples of their recent products
they will display their latest pattern’ Wire-
less Direction Finder as installed at the
London Air Port for the Air Ministiy, also
used by the British—Post Office, and in
various foreign aerodromes. This instru-
ment provides a means for determining
accurately the plane of received signals and
the absolute direction of reception.

-The Marconi Company will also show
their Aircraft Wireless Telephone ¢ombined
Transmitter and Receiver, Type A.D.2, as
fitted to every regular British commereial
aeroplane, -and to numerous machines
operating in Japan Siam, China, Nowfound-

The new Marconi Direction Finder at thé Croydon Station.
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Stand No. 24, Al-British Wireless Exhibition.

All Models of British Manufacture, complying with

Government Regulations. Ranges Guaranteed.
TWO-VALVE MODEL. CRYSTAL MODELS.

Fitted with fine tuning device, Only sets on the market supplied
giving easy and stable adjustment. with two alternative crystals.
Extraordinary magnification. Neat, compact and inexpensive.

CRYSTAL JUNIOR‘ .. %£5-15 -0

CRYSTAL TYPE “A” £9-10-0

V. 2 MODEL .. ... £25-6-0

Simplicity with Efficiency
MARCONI'S WIRELESS, TELEGRAPH CO., LTD.

'MARCONIPHONE DEPARTMENT,
MARCONI HOUSE, STRAND, LONDON, W.C. 2

|
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Contractors to the Post Office Wireless Dept. and other Govérriment Depts.

Laboratories and Factories: Registered Office:
KING’S RD., ST. PANCRAS ) 265, STRAND, W.C.2
STAND NO.

[ BE SURE
AND VISIT

ALL-BRITISH WIRELESS EXHIBITION

Vincent Square, Westminster, S.W.1

SEPT. 30w T0 OCT. 7w

AT THE

We have 18,000 sq. ft. floor Radio Receiving Sets
space entirely devoted to manu- to suit all pockets.
facture of Wireless Instruments Trade enquiries invited

= ] [ = N 4 ——— S wu w0 ¢ @ L — ¢ BT SN @R e O @ [ ] ® o = ¢ U S M eEeE @9

o EEEI  WEGD @

o o mxin (EWR TEN TEHEH



yr . 43 $

Popular Wireless Weekly, September 30th, 1922,

EXHIBITION SUPPLEMENT

(Continued.)

land, Mexico, Brazil, Argentina, South
Africa, Chili, Spain, Switzerland, Holland,
Belgium, Jugo-Slavia, Greece, Norway,
Denmark, Sweden and Italy.

Particular interest will naturally be
centred around the Marconiphones, the
special instruments designed by the Mar-
coni Company for the reeeption in the home
of broadcast telephony. The popular
models include the V.2 (2-valve) Receiver
and two Crystal Receivers known as the
Crystal A and Crystal Junior.

The V.2 two-valve Marconiphone has
been constructed to meet the new Post
Office requirements which specify that the
recciver must not be capable of radiation.
Reaction is not employed, but a throw-back
circuit is utilised by means of which addi-
tional low {requency masgnification is
obtained. The set has been so designed that
“R” or “Dull Emitter” valves can be
fitted, the latter permitting of the operation
of the set from dry cells instead of accumu-
lators. The receiver has a guaranteed range
of 50 miles from a broadcasting centre on
the broadcasting wave-lengths. The price
is £25, aerial and fittings being £1 ls. extra.

The Marconi Crystal *“ A” is fitted with
two types of crystals and has provision for
{wo pairs of phones. It employs the novel
tuning of the V.2 model where the induct-
ance of a fixed coil is varied by means of a
copper spade. The price of this model, com-
plete with aerial and fittings, is £9 10s.

The Marconi Crystal Junior has two
interchangeablo crystals and a single circuit
tuning system, but provision for one single
car piecc head 'phone. The price, complete
with aserial and fittings, is £5 15s., or with
the double headpicce ear *phones, £6.

L. McMICHAEL, LTD.

We are exhibiting at the All-British
Wireless Exhibition, where we shall be
showing our M. H. 3 products, our 1 valve,
2 valve, 3 valve and 4 valve sets, all being
of high class finish and design. = A 2 valve
amplifier is similarly attractive, and all
these are obtainable at comnpetitive prices.

In addition we are showing large stocks
of accessories of all- kinds, and as we claim
to hold the largest stock of ex-governmont
wireless goods in the country, we shall
naturally be exhibiting samples of these.
We particularly mention the Mark 3 short
wave crystal receivers, whioh are absolutely
in brand necw and un-issued - condition.
The wireless experimenter does not need to
be told what a beautifully finished and
exceedingly efficient crystal-receiver this is.
We also have the Mark 3 C. W. receiver,
the C. Mark 2 2 valve detestor amplifier,
which is to be the subject of a special com-
petition for our customers, where prizes
will be issued for the best conversion of this
particular piecc of apparatus.

In addition to those pieces of ex-govern-
ment apparatus cnumecrated, we have large
stocks of other pieces which arc readily
convertible into efficient receiving and
transmitting gear, the.prices ranging in
most cases from 3 or % of the ordinary
present-day prices of wireless apparatus.

We shall be showing samples of a special
plug unit system whereby sets may be
built up from one valve to any number, and
we claim that the method of coupling these

together and the various refinements con-

nected therewith place these units far ahead

of anything else at present on the market.

We have various types of loud speakers,.

including Messrs. Brown, Federal, Magno-
box, and our own make.

Last, but not least, it is common know-
ledge that we have purchased a very large
consignment of Messrs. S. G. Brown’s
reconditioned ex-government head tele-
phones, the makers having specially over-
hauled these head telephoncs for,us. We
sell them with the greatest confidence to
the publicc. We have also’ cheaper ex-
government Brown’s telephones, which have
not been reconditioned by the makers, for
those. who are not prepared to pay the
extra price for a definitely guaranteed
article.

' Sp;c-i-a-l 'Phoue Exhibit b;r Messrs‘:'Aiired
Graham & Co.

FELLOWS MAGNETO CO., LTD,

We are cxhibiting :

1. “THE FELLOCRYST.” A simple
and reliable Crystal Receiver for all wave-
lengths from 300 to 1,500 metres. Com-
plete with one pair of 4,000 ohms.” double

" Headphones, 100 ft. 7-22 stranded copper

Aerial, and two Insulators.

2. “ FELLOCRYST SUPER.” Thisisa
reliable Crystal Recciver with wave-lengths
from 300 to 500 metres, with six stud tuning
inductance and variable condenser for fine
‘tuning. Mounted in oak cabinet, and
highly finished with one pair of 4,000 ohms.
double Headphones, 10) ft. 7-22 stranded
copper acrial, and two Insulators. = (£4 7s.

6d.)

3. “THE FELLOPHONE 2 VALVE
RECEIVING CABINET.” F¥or all broad-
casting,wave-lengths from 300 to 500 metres,
in solid oak cabinet, complete with H. T.
Battery, 6 volt Accumulator, 4,000 ohms:
double Headphones, 100 ft. 7-22 stranded
copper Aerial, and two Insulators, but
without.Valves. (£9.)

4. “THE FELLOPHONE SUPER-FIVE
RECEIVING SET.” Complete with H. T.
Batteries, 6 volt Accumulator, full set of
Coils from 250 metres to 3,000 metres, two
pairs of Headphones, 100 ft. 7-22 stranded
copper Aerial, two Insulators. This set is
mounted in a highly finished solid oak
cabinet, and the whole is superbly finished.

. (£50.)

5. “THE FELLOWS HEADPHONE.”
Standard resistance 4,000 ohms., but also
manufactured to order in 120 ohms., and
8,000 ohms. (£1 10s. 0d.) .

6. “ THE FELLOWS HANDPHONE.”
This is a single ear-picce with ebonite
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handle, admirably suitable for ladies.
(£1 Js. 0d.)

7. “THE FELLOWS 2-NOTE MAGNI-
FIER.” For use in conjunction with the
¢ Fellophone ” 2 Valve Receiving Cabinet,
mounted in oak cabinet, making a complete
4 Valve Receiving Set, complete without
Valves. (£5)

MESSRS. T. H. ISTED.

For a considerable time past, there has
been an urgent need for a simple 1 instru-
ment 3 Valve Receiving Station. Messrs.
T. H. Isted, Wireless Instrument Manu-
facturers of Terling, Essex, will have onc of
these on view at the All-British Exhibition,
which they claim to be so simple that a
mere child can operate it. The type of
instrument is called *° The Simplex,” and is
designed to put on a table in the room
round which a number of persons can sit,
and listen-in by means of ’phones. It has
1 valve rectifying and 2 L. F. amplifying
vith filament resistance and .09J5 Conden-
8CT.

The simplicity claimed for this instrument
is, that once it has been calibrated to its
Broadcast Station or other stations within
its receiving area and a note made of the
position of each station on the card supplied .
with this instrument, all that is needed is to.
set the Condeneer in one action and switch
on by another, both actions taking less
than five seconds. The instrument is then
rcady to receive the music, ete., from the
particular stations required. By means of
the switch with which it is fitted, the whole
is switched off by onc movement of the
switch which cuts off the filament current
and aerial, and renders the station safe from
lightning, etc. The only parts of the station
outside this instrument are the Aerial
Unit and L. T. Batteries. This station,
with all in, is listed at £17 17s. 0d.

Messrs. Isted have also a similar instru-
ment of a largertype consisting of five valves
which will work a loud speaker in a room,
by means of which a room full of persons
can hear the broadcasting at their casc
without the aid of ’phones. This is listed
with all in at £50.

METROPOLITAN-VICKERS ELECTRICAL
CO., LTD.

The Metropolitan-Vickers Eleetiical Co.,
of A Trafford Park, Manchester,- exhibit
an extremely interesting range of Recciving
Sets, which have been specially. designed

- for 'broadeasting, together with ‘a large
. model of their research laboratories

and
wireless station. The term “ Cosnios,”
applied to thesc instruments, is already
familiar to the public in connection with
the company’'s clectrieal appliances. The
sets are extremely attractive in appearance,

: contain high-class worlmanship, and have

‘heen” designed to give a minimum of
difficulty in working.  They arc sell-
contained and casily portable. The Crystal
Set is listed at £4 10s, including high
registance telephones and the neceessary
material* for the aerial and ecarth sys-
tews.  The tuner contains no ,sliding
contacts, and two ranges of wavelength
arc provided. The detector has a specially
sclected crystal. The range is conser-
vatively estimated at 10 to 15 miles,
but reception has been recorded at much
longer distances. ’

The Valve Set is contained in a box
similar to the Crystal Set.
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To rénder the valve set suitable for loud
speaking, or to increase the range, a note
amplifier has been developed and perfected.
This consists essentially of two' valves for
low-frequency amplification, together with
the necessary inter-valve transformers and
loud-speaking horn.

. Cosmos - receiving sets have bheen
proved by the Postmaster-General.

The company is -also showing an “in-
genious mains attachment, by which those
having a D:C. supply to their houses
can dispensc with the use of batteries.

ap-

MITCHELL’S ELECTRICAL AND WIRELESS
LTD,

We are- specialising in  broadeasting
receiving sets, and attention is heing
paid to the fact that they must be
very simple to operate and impossible to get
out of order, provided that ordinary care
is used. In addition, we designed them so
that all the apparatus is enclogsed in a
polished mahogany cabinet when not in
use, thus making a tidy piece.of furniture
for the drawing-room. The first of these
sets, the “ Telecepta,”’ is a crystal set, and
two sizes are made, the smaller with a single
receiver and tlie larger with double head-
phones.

For greater signal strength or for receiv-
ing from leng distances, the * Humavox ”
Valve Sets have been designed on similar
lines. At present we stock a standard twe-
valve sct and a standard three-valve set.
The only terminals in the sets are the aerial
and earth, and those for the high and low

Nessrs. Elwell’s Aristophone Calinet.
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tension batteries, which are contained in a
separate cabinet.

The controls have all been made as sim-
ple as possible, so that no skill or technical
knowledge is needed to operate the sets.

PETO SCOTT AND CO.

“Learn to walk before attempting to
run,” is an excellent motto applicable to
wireless enthusiasts. It is safe to say that
the man who, commencing with a single-
valve.set, thoroughly explores. its possxblh-
ties, gets “far more pleasure out of radio than

he. who commences with a ready built-

multi-valve set. )

To get the best out of a big set requires
some considerable experience and patience
—an apprenticeship best served on a simple
detector circuit. But, you might say,
why go to the expense of building or pur-
chasing a single-valve set only to discard
some portion of it later ?

An effective solution to this problen: m
found in the standardised unit system.
Just as the expandable book-case is ‘ always
complete yet never finished,” so this idea
carried into radio enables the one-valve set
capable of expansion to the required sengi-
tiveness and power.

In the Peto Scott Unit System, for
instance, the sizc of the panels and the
cabinets has been standardised throughout.
The man with no experience whatever can
begin with the detector and tuner units;
and when le has gained confidence and
knowledge, can progress by easy stages into
the 2, 3, or 4 valve class—according to the
length of his purse. At the same time he
can be sure that his receiving apparatus is
maintained at the utmost efficiency.

These units, we understand, are supplied
in complete sets of parts, ready for the
amateur to assemble, packed in strong,
partitioned boxes, with each component
packed in a separate partition. Full
instructions are supplied for assembling.

An attractive booklet - describing the
whole system of home constructed sets has
been issued for the exhibition, and a copy
will be sent post free to any of our readers
on receipt of six penny stamps,.

PETTIGREW & MERBIMAN, LTD.

At the All-British Wireless Exhibition
and Convention at the Horticultural Hall,
Westminster, S.W.1, we are exhibiting the
following apparatus: 1, 2, 3 and 4 Valve
Receiving Sets; Crystal Sets with Am-
plificy; Loud Speakers; Low Frequency
Intervalve Transformers; Anti-capacity
Switches ; Filament' Rheostats ; ; also a
complete range of ebonite parts for Wireless,

The following particulars regarding the
Federal Transformer may be of interest :

No. 226-W. Transformer is:of the shell
core type with a 1 to 3 ration of turns. The
D.C. resistance of the primary is approsi-
mately 2,200 ohms, secondary approxi-
mately 9,150. The impedance at 500 cycles
is the same as the internal impedance of the
standard receiwing tubes. Thiz provides
maximum efficiency of operation.

The Flux leakage in the Federal Trans.
former is at a minimum, censequently the
tendency to oscillate at audio frequencies,
due tostray fields between circuits incascade
amplification, is reduced to a minimuni.

RADIO COMMUNICATION COMPANY, LTD.

Some very interesting apparatus is being
exhibited by the above company. Sets

range trom the simplest erystal receiver to
the most elaborate outfit, designed to har-
monise with furniture of any period. Con-
trasted with this there is the Junior Crystal
Set, a complete qutfit ready for immediate
installation.

A double circuiti tuner is of very novel
construction. A number of replaceable
inductance coils are provided, each fitted
with a direct reading wave scale, which
cnables the wave-length to which the
circuit is tuned to_be seen at 2 glance, and
accurate measurements of any incoming
waves to be taken.  The secondary cireuit
can be used ‘as a standard wave-meter. The
coils are tuned by the Polar -square law
condenser which has just heen placed on
the market. The condenser gives a reading
such that each graduation produces the
same proportional . change in the wave- -
length, an advantage of great value in
heterodyne reception when working near
the zcro point.

.A complete unit system is provided; the
woodwork of which is covered with the best
camera cloth. There are both low-fre-
quency and high-frequency amplifiers: The
transformers in the latter type are tuned by
square law condensers, and the wave-length
indicatov is provided as before: .

In addition & newly designed half K.W.
ship set is shown, which illustrates the pro-
gress of the company in the commercial
field of wireless. A variety of gomponents
complete the exhibit.

RADIO COMMUNICATION C€O., LTD:, AND
C. F. ELWELL, LTD.

Cabinet aristophones for drawing-room
use, having specially designed -cabinets
which are aceurate period reproductions and
contain the whole of the wireless apparatus,
including batteries and ‘‘ loud-speakers.”

The loud speaker has several novel,
important features, being hand-moulded of a
special wood fibre compound to proportions
which have been scientifically ascertained
for the greatest purity of tone, resulting in a
shape resembling that of the human ecar.
The wireless receiver is characterised by
extreme simplieity, great care having been
taken to give sufficient working with an

- almost entire absence of adjustments.

One particularly interesting exhibit is a
lacquer-work china cupboard and bureau
of 1722 into which wireless apparatus
characteristic of 1922 has been built.

Standard aristophone cabinets are shown
in Cromwellian, Sheraton, lacquer, and
Adams styles. (Stand 23).

Various types of special “ Polar” re-
ceivers and amplifiers for long ranges and
various wavelengths arc also shown.

* % *

At Stand 45, exhibits which hint at
activities outside ‘‘ broadeasting, ” are
shown on this stand. A complete ship’s
equipment as fitted by The Radio Com-
munication Co. to a large proportion of the
world’s mercantile marine can be examined,

-and an idea may be gained of the dimensions

of Elwell land stations by a comparison of
some large insulators with those used on
aerials for receiving broadcasting. These
large masses of porcelain are subjected in
use to electrical stresses suffieient. to reduce
them to a cinderif they are in any way
imperfect. Tnsulators to which this has
bappened in use are shewn,
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For receiving vocal and instrumenta!l
items you must have

MULLARD ORA Valves

to get the best results. . _f"» R = "‘.l:“_ ] ...H.Q y

Oscillates— Rectifies —Amplifies

Specially recommended where good
amplification is required,

'l 5,- each
IMPORTANT NOTICE

The great demand for Mullard ORA Valves and

other ies has I us to open much

larger works. A greatly increased output will he
available shortly.

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

Claybrook Road, Hemmersmith, W6.
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Contractors fo H.M.Adnxii-alfy
War Office Rqyel Air Force & PostOffice,

Telephone: Codes: Telegrams:
Hammersmith312 ABC(S F.d) Radiovalve Hammer Lond®
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| wireLESS “K . B.” EQUIPMENT

| e

A Few of the Articles which we shall be exhibiting at the All-British Wireless

“K.B.” Units

redtie

Exhibition, Horticultural Hall, Sept, 30th—Oct. 7th, on Stand No. 8.

No. 1. Condenser ..
Panel g
Price £1.14-0 : _"K.B." GRIDLEAKS.
No. 2. Detector Panel Silent {Actun! &ize.) Constant.
Price £1-14-6 Price 2s, 6d. each.
No. 3. L.F. Ampl- = i
fying panf] Items for the Amateur. ’
Pri £2.3.6 l Skeleton Condensers. . Condenser Spindles—cont. |
g ~2-9 1" 00010005 mfd.  1/- ea. ; Fixed *00005— .
No.4. HF. Amphi- - 0006—001 ,, 13,," ;0015 mid. 3d.—2/-setof 3
fying Panel | ¢\ 002 0 Pangs.  1'C7  Switch Stops > - - 1/6dor
- 0 a w ops » ¢ - 3
Price £1-13-6 || Rotary - - =« 1/3doz.i ,, Studs- - - 1/6 ,,
= 3 cF:;ced r; . :“es‘ 16 ,, }/alwle‘Legs vl - . i/; ~5
ense an . ulator. Je3 = B ol . Ede
Parts and Cabinets olliot:ry .00805__ = b shell- - 1/9 ,,
also Suppiied. ‘0015 mid. 4d.—2/ ea, :Leadin Tubes -2/9—8/-ea. |

’ Trade Supplied.

Hlustrated Catalogue, Post Free, 4d.

" 99
THE K.B.
Head Offices and Showrooms :

Bus Services—8, 16, 28, and 51 pass door.

RADIO EQUIPMENT COMPANY,
109, High Road, Kilburn,

N.W.6.

3 minutes Kilbura Park ‘Station (Bakerloo Rly}.

USE

THREE STAR

ACCUMULATORS

and hav.eTH E BEST

WE SPECIALISE IN ACCUMULATORS FOR WIRELESS SETS,

WRITE FOR 'OUR LATEST PRICE LIST.
LIBERAL TERMS' TO THE TRADE.

THREE STAR ACCUMULATORS,

CROWLAND ROAD, ‘™
o202 SOUTH TOTTENHAM, LONDON, N,15.

ﬁnlmnl* Hl“llwll—llm
""THE “POPULAR® | The cheapest and best 2-VALVE
c RYSTAL SETS.: SET on the market,
C-ov L]
£ 5 7 6 ])‘2"'{],]2};%:3 'pl‘l‘o;lfa:]~
Range—l5 to 20 mllw

Sy mians s sansnnne s

OUR
PRICES

‘PHONES
4,000 ohms total.

\ 50/_ each Com-

plete.

BEST
BRITISH
MAKE.

COIL
HOLDER. |

2-VALVE SETS

Complete in solid oak cabinet.
£9 0 O.

With double-head

‘phones. Valves extra.

INTERVALVE HONEYCOMB COILS

TRANSFORMERS FROM 5/6 EACH.

20/" EACH. According to Wave-Length,
SEND FOR LIST (P.W.) TO

BRITISH CENTRAL ELECTRIC Co., Ltd.,

6 and 8, ROSEBERY AVENUE, LONDON, EC.1.
Telephone — Holborn 5848,

¢« PROMPT DELIVERIES FOR EVERYTHING WIRELESS.”?

N ) X [ ) B 5 e 0 N a7 6 N Sy B T ety N R Gl B B
W W U O f o O ¢ SR (3 5 T SLIN B 5 R W 2 eI T O (ngaITR
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A type of receiver which is becoming
very popular is the panel-type aristophone,
in which all the advantages-of the aristo-

phone arc obtained without costly. cabinet.

work, and which may, moreover, pur-
chased in several units as required. The first
unit being a complete crystal receiver and
subsequent panels adding valve ampli-
tication. These panels arc of high grade
design and finish and are not a mass produc-
tion. Panels for a large number of purposes
are standardised.

The aristophone loud speaker is shown in
a separate mahogany case for drawing-room
use with aristophone panels.

To those who prefer greater scope for
trying alternative methods of connection,
and who wish to construct their own sets
without going into an unnecessary amount
of bench work, the ““ Radiocraft  exhibits
will appeal.

Particularly deserving of attention are
the Elwell amplifying unit, bull-dog grip
fittings for telephone cords ; plugs and jacks
specially designed for wireless purposes ;
an adaptor for making use of a gramophone
as a loud-speaker; an air-space coil, and a
beautifully moulded ball for variablo
couplings.

RADIO PRESS LTD.

Radio Press, Limited, has as its aim and
‘object the production of reliable litcrature
both for the beginner and the expert, on
the subject of wireless in all its many
branches.

It is felt that with the ever-widening
interest which is being taken in the subject
‘the public is demanding an authoritative

‘standard of literaturc on which it can

depend and which is kept up to date as new
aspects of the subject are demonstrated.

That such a need is recognised is proved
by -the large sales of the books already
published by the Radio Pross, Limited.

For example, * Elementary Text-book on
Wireless Vacuum Tubes,”. by John Scott-
Taggart, F.Inst.P., is now regarded as the
standard book on valves,- and is about to
appear in the form of a revised edition.

Then, * Wireless Valves Simply Ex-
plained,” by the same’ author, is in its
second edition, and bids fair to rival its
predecessor in- popularity.. ¢ Wireless for

- All” and “ Simplified Wireless”” arc two

‘xery cheap and excellent hooks for the
beginner, also by the same author, who is
Chief Technical Adviser to this journal.
The latter book gives full instructions for
making broadcast receivers. The Radio
Press Call Book gives a complete list of
all commercial and amateur wireless stations
and fills a long-felt want. The third edition
of Pauyl-D. Tyers’ “The Construction of
Wircless - Receiving. Apparatus,” is selling
so rapidly that the proofs of the fourth
edition are already being revised.

ROGERS, FOSTER & HOWELL, LTD.
(R.F.H.)

We areshowing the féllowing ‘compact and
highly efficient Radio Sets of their stand No.

29, at the All-British Wireless Exhibition,

Horticultural Hall, Westmirster, SW. 1.

Two complete all-on, 2-valve Receiving.

Sets.
°" Two 2-valve, all-on Knapsack Type Re-

ceiving Sets for scout companies, clubs,
tounsts, ete.
Three standard 2-valve Receivers.
One 2-valve Amplifier.
One 3-valve Amplifier.
Three 3-valve Receiving Instruments.
Two 4-valve Receiving Instruments.
Three Crystal Sets.
An assortment of Head ’Phones.
Magnavox and other Loud Speakers,
[ An assortment of parts.

SIEMENS BROTHERS & CO., LTD.

The company’s exhibit will include the
following :

Broadecasting Wireless Receiver, Type
C.V. A receiver which has been specially
designed to meet the demand for an
apparatus which, whilst being less elaborate
and expensive than the multi-valve type,
is at the same time much superior to the
crystal type receiver, giving a signal
strength very nearly equal to that of a
two-valve set. It can be operated with
case and certainty, even by a novice.

One and Two-Valve Amplifiers which
greatly increase the capacity of the receiver

Telephone Head Sets. Specially = de-
signed for wireless work, the terminals
are enclosed to prevent the receiving
circuit -being interfered with. The ear-
pieces are provided with a grocve on the
surface to minimise the condensation of
moisture.

Aeria! Protection. Vacuum protectors
which possess a number of advantages
over the carbon block type, the opposing
conductors being enclosed in a partial
vacuum causes them to break down
reliably at abouf 300 volts. ~ An insulation
resistance of ‘ about 3,000 megohms is
maintained right up to the point of break-
down. A damaged arrester can hc im-
mediately replaced. Being contained in
an hermetically-sealed vacuum chamber,
the protector, besides being higbly scnsitive,
is also dust, damp, and insect proof.

Jacks. Enabling a number of head sets
to be used simultaneously, and when used
with multi-valve sets, thc number. of
valves in circuit at any one time can be
varied, the_ connections being established
automatically.

- STERLING TELEPHONE & ELECTRIC CO.,

LTD.

One of the most interesting features of
the exhibition is the stand of the Sterling
Telephone & Electric Company; Limited.
Amongst a varied array of apparatus, all of
whicli” upholds the reputation of this well-
known firm of the highest quality goods,
the most attractive item is perhaps the
Magnavox Loud Speaker, an instrument
which reproduces radio -speech and music
with delightful clarity and distinctness.

There are, of course many types of Loud-,
speaking apparatus on the market at differ-
ent prices, but the
Sterling Company
claims for the Mag-
navox instrument
that its unique de-
sign, protected by
master patents en-
titles it to be de-
scribed as the classic
example of radio
reproduction devices.
A demonstration of
the instrument goes
far to substantiate
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their claims,~inasmuch as one is -imme-
diately struck by the absence of distortion
and the metallic noises which are generally
inherent in most forms of horned Instru-
ments. Every point in its design appears
to have been conceded only after a most
searching investigation into the causes
which lead to distortion, and the result is no
doubt adequate réward for the years of re-
search and experiment that have been
expended on the instrument.

It is not claimed for the Magnavox that
it is, per se, an amplifying arrangement, or
that it will give perfect reproduction when
distorted matter is being picked up on the
receiving set to which it is connected ;
neither is it in any way even a distant
relation to that popular fallacy—perpetual
motion—which, to the intelligent reader, is
another way of saying that the instrument
does not and will not produce large volumes
of sound unless sufficient energy in the form
of fairly strong signals is applied to it. For
this reason the manufacturers invariably
recommend the use of a power amplifier
in conjunction with the Magnavox, models
of which are shown on the stand.

1

H. STANLEY, PRINCE & CO. '

As announced in advertisements appear-
ing from time to time in this and oL r

_journals, Messrs. Stanley Prince manufacture

extremely efficient 1, 2, 3, and 4 Valve Sets,
known respectively as the ‘ Prince,” “ King
Radio,” *“ Wireless Wonder,” and “ Wireless
Wizard ” sets. This, in addition to a very
compact Crystal Set, known as the
‘ Popular.”

Although this firm manufacture and stock
a very large complete range of component
parts, their speciality is complete sets.
These complete sets were advertised as far
back as April last, but, since then, additions
have been made from time to time and
these sets now represcnt the last word
radio equipment. No extras are recom-
mended or-desirable.

All these sets will be exhibited at the
forthcoming All-British Wireless Exhibition
at the Horticultural Hall, and prespective
purchasers will be well advised to visit
Stand No. 54, before finally choosing their
cquipment.

Particular attention should be given to

the “ King Radio”’ 2-valve set, as it pro-
vides many items of vital interest to those
anxious to acquire an efficient receiving
outfit, but who does not possess a very deep
kno wledge of the subject.
Al these sets are supplied by this enter-
prising firm complete with aerial equipment,
’Phones, Batteries, Accumulators, etc.
etc., and_we are given to understand that,
as’an advertisement, an extra pair of Head-
phones will be included free in every:set
ordered at their stand during the run of the
exhibition. '

The H.P.R. Universal Tuoer,

.
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FULLY GUARANTEED.
Type A.—Wave-length range 300 to 500

metres for Broadeasts. Complete .. £4 100
Type A1l.—For Broadcasts and Paris

time signals. Complete .. ..

Type B1.—A receiver de luxe for all’
Wave-lengths from 300 to 2,600 metres,
inclusive. Complete .. .. .. .. £7 00

Supplied with all nacessary accessories,  These are real wireless instru-
ments of the highest efficiency, and whilst complete in themselves, may
form the nucleus of a more elaborate set, as special provision is made for
the attachment at any time of a high frequency valve amplifier in the
most efficient manner. Call for demonstration or send for full particulars,

ALL WIRELESS ACCESSORIES. LIST FREE,

THE OMNIPHONE WIRELESS CO.,
24, Warwick St, Regent St, London, W.I1.

£5 00

'Phone: Regent 3335. 20 yards from Regent St., between
Robinson & Cleaver's and Maison Lewis:
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WE DO NOT EXHIBIT

IS THAT IN PRICE AND

QUALITY OUR GOODS
SELL THEMSELVES.

THE REASON WHY

WE

QIVE YOU AN EXAMPLE BELOW:

Aerial -Wire, 7/22 ... 100 ft. §/- Switch Arms . .. €ach 1/6
Batteries, H.T. each 3/3 Filament Switch . 3/9
Condenser Grid - 2/6 Terminals o . doz. 2/-
comli)enser V‘llanl‘?s ... per pair 2:: Ebonite, 1 in. ... .. b, af-
0 ashers, lge. doz. 6d.
= Do 4 enitii, oWk Etc. Etc. Etc.
Contact studsh - E 1/6
Knobs, 5d. eac wi Brass
Bush ... .. each 6d. Gy Wi, Ll Clig
Head-Phones, Best French GOODS BY RETURN.
Dhi. BReceivers, complete CARRIAGE PALD, £2 and over.
2,000 e s TN TR
4000 . 25f-
8000 30/- TRADE SUPPLIED.

ANGELL’S WIRELESS SUPPLY STORES,

95, HIGHBURY NEW PARK, LONDON, N.5.

TealealachnabBaclaalantinalaclcalealaalcalaalaalaz]

WIRELESS

Gentlemen of good address and superior education
required in every large town in the British Isles, as

"SOLE REPRESENTATIVES,

to call on booksellers with latest books on Wireless,
on commission basis.

Excellent spare-time occupa-
tion for keen, energetic men.

Write fullest details and references to— _
Box 767, Sells Advertising Offices, Fleet
Street London, E.C.4.

TP T T T T LR ELT O I TR T T
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PATENT RADIO
INSULATORS

(GOVERNMENT TESTI‘D

ABSOLUTELY WATER
and WEATHER PROOF

NO SOLDERING OF AERIAL JOINTS ‘REQUIRED

ATMOSPHERICS AND
STATICS ELIMINATED

Universally adopted by the British, Amencan, French
‘and [talian Naval, Mihtary and Aernial Services.

Provisional Patent..

GUARANTEE.

We guarantee these insulators
to have a higher consistent in-
sulation capacity than any other
form of insulation at present
adopted for Radio Transmission
and Reception.

Generous Terms to the Trade. .
ECON MANUFACTURING
CO., LTD,,

6, Holborn Viaduct, London, E.C.1.

Factory : Paris Garden, Blaekfnars S.E.1.
Phone: Hop 2000,

ALL-BRITISH
WIRELESS EXHIBITION

Stand No. 50 (Annexe).

Phone : City 4148,
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EXHIBITION SUPPLEMENT

(Continued.)

W. R. H. TINGEY

.
1. We are exhibiting entirely self-contained
wireless receivers to cover all ranges of
wave-length, intended to be inserted in a
Gramophone Cabinet. 5 Valves.
2. Ditto. 4 Valves, Broadcasting only.
3. Valve Unit System.

THE ZENITH MANUFACTURING CO.

At the AH-British Wireless Exhibition
we shall be showing a complete range of
regulating resistances suitable for the
adjustment of current and voltage in all
wireless and similar circuits. These resis-
tances will incorperate many small but
important improvements which we feel
sure will render them of interest to wireless
workers.

In particular, we shall show a potentio-
meter resistance arranged to permit an
amateur to effect a very approximate
measure of the voltage amplification factor
of any given value in accordance with the
methods deseribed by Mr. P. R. Coursey
in the “ Wireless World  of February 4th,
and again in a current issue of that journal.
As this potentiometer resistance is .a very
moderately priced article it should be of
particular interest to experimental workers
desirous of seeking the highest efficiency in
their apparatus.

We shall also be showing a considerable
range of our new ‘* Zenite "’ resistance units.
This particular unit comprises a fire-resist-
ing tube on which is supplied a suitable
winding of resistance wire ultimately em-
bedded at high temperature in a vitreous
cnamel. As these resistances are then im-
pervious to moisture or oxidisation the value
remains constant, and they are in consider-
able demand for various wireless circuits,
especially as grid leaks for large transmitting
valves.

Visitors to the Exhibition will also find
on our stand examples of high tension trans-
formers, together with <hoke ooils and
smoothing condensers, sach & areused for
obtaining high temsion rectified current for
feeding the plate civowit of mederate power
transmitting sets. These transformers,
choking coils, and condemsers are made in

Intervalve Transiormer exhibited by the Igranic
Electric.Co., Ltd.

a very large variety of ways to fulfil all
requirements and to minimise ‘“humming.”

The CHLORIDE ELECTRICAL STORAGE
Co., Ltd.

. The Chloride Company are the manu-
facturers of the well-known Exide Batteries.
These batteries have played an important
part in wireless almost since its inception.
It was an Exide Battery that enabled the
operator on the s.s. ““ Republic” to send
out the first famous S O S call for help.

On Stand 30 will be found a range of the
very latest types of batteries for every wire-
less purpose. A large series of low voltage
Exide Batteries in celluloid
boxes are on view. -Of greater
interest to many wireless ex-
perts and amateurs are the
various high wvoltage sets of
Exide Batteries. These com-

prise complete 24, 30, 50, and 60 volt
sets in strong and neat wooden trays.
Examples of individaal H.T: cells are
shown in ebonite, glass, and celluloid
containers.
Other exhibits of special interest include

6 volt 40 ampere hour and 2 volt 40 ampere

hour celluloid cells as supplied to Messrs.
Marconi’s for the operation of Marconiphone
sets—unspillable type accumulators—ships’
wireless batteries type PW. as supplied to
Messrs. Marconi’s. An interesting Battery
is the special XR. type Exide Battery
supplied to the Colonies for use with a new
automatic wireless ’phone. In this new
invention the caller, on lifting his receiver,
automatically rings his neighbour’s call-bell
(perhaps some 30 miles distant) through the
medium of this battery.

Wireless enthusiasts should also make a
point of seeing the special H.T. battery, the

- long, thin plates of which are contained in’

a number of glass test-tubes mounted on

' a wooden framework. This is a particularly

neat and ingenious battery of a type that
promises to become popular in the near
future.

Everyone interested in wireless should
obtain the booklet giving particulars of the
large range of Exide Batteries for wireless
telephony, .the cover of which contains a
striking illustration of an,Exide Battery

¢ and Wireless Masts.

THE TELEPHONE MANUFACTURING- Co.,
Ltd.

Our De Luxe Cabinet Receiver, has

- h, been specially designed to meet the re-
e quirements of those who desire a wire-

Jess receiving apparatus of maximum
efficiency, simplicity -of eontrol, and the
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whole seli-contamed 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 per-
manent crystal detector—which cntirely
eliminates the usual
troublesome settimg—
is fitted in duplicate
as standard.

Also mounted wupon
the highly polished-
ebonite panel are the
necessary controls,
carefully arranged for -
convenience of mani-
vulation.

The loud speaker

and  requisite bat-
teries are mounted in
the cabinet the front
of which is jsovided
with- adjustable
louvres.
Two head-sets are included in
the :equipment, for use on such
occasions as when the loud
speaker may not be required.

We can supply the cabinet in.
any finish to order, fhe overall
sizes being 3 ft. high byl ft. 8 in.
square. Price 100 guineas.

Two-Valve Receiver and Loud Speaker set combined, -exbsbited by Metropolitan-Vickers, Litd.

THE M.O0. VALVE Co., Ltd.

The M.O. Vaive Co., Ltd. are exhibiting
a comprehensive series of all types of Trans-
mitting, Receiving, Rectifying, and Ampli-
fying Valves, ranging from the well-known
V.24 Type Receiving Valve to the latest
type of high-power Transmitter.

The amateur is well catered for in small
and medium power Transmitting Valves, and
the well-known R., R.4¢ B, and V.24 Type
Receiving Valves are also a feature of this
Company’s exhibits.

In conjunction with this firm, the
General Electric Co., Ltd., of Magnet
House, Kingsway, are showing on the same
stand their latest and most efficient wireless
receiving apparatus. The apparatus embodies
two types of crystal receiving sets for the
reception of Broadcasting programmes, with
an approximate range of 15 miles respective-
ly, and anexceedingly high-class and well de-
signed 2-Valve Set for the reception of signals
within a range of approximately 100 miles.

This set is fitted with sockets for the
addition of a coil for any other wave-
lengths for which Broadcasting may ulti-
mately be allowed.

The whole set issupplied complete with
the necessary batteries -and ’phones.

‘A series of panels, aerial fittings, and
sundries will also be shown by the same firm.

Included on this stand is a Marconi 3-

Kilowatt Continuous Wave Transmitter for

telegraph “or telephony—a simple and
reliable installation of medium power,
suitable for ship-or land stations. This is'a
standard equipment designed for trans-
mission on wave-lengths for 2,000 to 3,000
mretres.

The M.Q. Valve Co., Ltd., have recently
moved with their new works, and they take
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! (Continued.)

this opportunity of informing the public
that, as a direct consequence, their output
will be enormously inereased. They will be
able to meet practically any demand.

THE DUBILIER CONDENSER Co. (1921) LTD,

The feature of particular interest on the
stand of the Dubilier Condenser Co. (1921)
Ltd., is the device for enabling the ordinary
house clectric lighting wires to be used as
1adio receiving aerials.

In the ordinary way, it is not possible to
ntilise the house wiring as a receiving acrial
without first switching off the current at

“ The Cosmos ! Two-valve KReceiver,

the main switch, where it enters the bnilding,
a8 otherwise a short circuit of the supply
circuit would result, and the receiver would
ke damaged. The inconvenience of this
arrangement can be obviated by using tho
“Ducon-” attachment, which 18 designed
:0 that it can be plugged into any standard
clectric lampholder, and connected directly
to the aerial terminal of the radio receiving
sct.

Kvery “ Ducon * is tested to withstand

a voltage of 2,000 volts, so that perfect
safety is assured with no possible risk of
shocks when handling the apparatus with
the current switched on.

The “ Ducon” consumes no ecurrent from
the mains, and interferes in no way with the
ordinary use of the electric light, while at
the same time radio signals can be picked
up practically in the same way as when an
outside aerial is cmployed. In places
where the erection of an ordinary aerial is
difficult, the device should prove very useful
not onfy for picking up * broadcasting.”
but other radio signals as well. No diffi-
culty is experienced in tuning the receiving
apparatus when this device is employed,
and the tuning is generally quite as sharp as
with an ordinary type of aerial.

Many forms of condensers suitable for
wireless transmitters and receivers are also
exhibited by this firm, who make a speciality
of highly efficient condensers for all types
of radio service,
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H.P.R.” WIRELESS, LTD.

Particular interest will be aroused by
two eof the instruments exhibited by
H.P.R. Wireless, Ltd., of Carlton House,
CGreat Qucen Street, Kingsway, W.C.
(Stand 35).

The first of these is a receiving set which
will pick up not only British Breadcasting,
telephony from Croydon aerodrome and
Keoenigswusterhausen, music from The
Hegue and Eiffel Tower, but also signals
from ships at sea and such distant places as
New Brunswick in the United States, Mos-
cow, Ceiro, Rome, Bucharest, Stavanger, ete.

This set is the H.P.R. Universal Tuner
used in  conjunction with the H.P.R.
Universal 3-Valve Amplifier. The notablo
featurcs of the set are that the high frequency
circuit of the Amplifier is tuned throughout
tke whole range of wave-lengths from 150 to
20,000, and that the Tuner is fitted with the
H. P. R. Patent Automatic Wave-length
Indicator whick allows the amateur with no
Lnowledge of wireless to tune in to the desired
ware-length at sight.

All H. P. R. instruments are British
made, and are tested on a Post Office aerial
before leaving the works. Tho company
Iiolds the interesting records of having
designed the first amateur valve receiving
fets ever gold in this country, and on their
instruments the first wireless message ever
received and printed in a Loncdon news-
paper.

H. P. R. instruments have an enviable
name for reliability in operation, and the
perfection of their design and finish has
carned for them the nickname of “ The Rolls-
Royee” of the Wireless trafle, albcit the
price of some of their instruments is as
low as £5 5s.

WIRELESS SUPPLIES Co:

On Stand No. 1 we have the most pleasing
evidence of the virile enterprise of the
Crystophone Manufacturing Company. As
is well known, this company specialises in
Crystal Receivers, or rather, we should say,
in Crystal Circuits, and have certainly
carried the crystal to an extraordinary
degree of development.

Perhaps the most popular exhibit will
Le the Crystophone Scout, a handsome
Crystal Receiver in a polished mahogany
cabinet, which most certainly looks well
worth twice its modest price of £3 10s,

No less interesting is the Crystophone
E'egante, a truly fine piece of furniture of
dark mahogany, in Queen Annc style,
containing a 3-valve Receiver, with the
inevitable crystal, here used as a rectifier.
A loud speaker is fitted into the cabinet.
This model is priced at 50 guineas.

Between these extremes we have a wide
selection to choosc from, and it would appear
that there is a Crystophone to suit every
purse.

The Crystophone Loud Speaker of some-
what novel design makes its debut at this
exhibition, and a high degree of efficiency,
cntirely free from voice distortion. is claimed
for it.

The Crystor Cowl Insulators are also
exhibited on this stand, and arec now too well
known to need lengthy description.

This stand will prove to be of considerable
interest to the expert as it will to the general
public, and we regret that lack of space

prevents us dealing more lengthily with the
many interesting features to be scen here.
Crystophone Receivers :

Type No. 16 M.T. £210 0
The Scout .. .. 310 0
® Type No. 21 T.T. 415 0
- ,» 20T.T. 510 0

Crystophone Low Frequency Amplifiers,
1, 2, and 3 valves, prices £5 5s., £10 10s.,
and £14 14s.

Crystophone Broadcaster Junior, 10
guineas. Crystophone Broadcaster Major,
25 guineas. Crystophonc Elegante, 50
guincas. Crystophone Loud Speaker, 3
guineas. Crystor Cowl Aerial Insulators
and Lead In.

THE BRITISH THOMSON-HOUSTON
COMPANY, LIMITED.

The central feature of this stand will be,
of cource, the famnous B. T. H. Portable
Wireless Receiver—the up-to-date receiving
station complete in onc small cabinet. This
will be accompanied by a large new and
cxtremely interesting range of other B.T.H.
Wireless equipments, cach of which, like
the Portable Receiver, is supplied complete
in every detail for immediate operation.

For those who require to listenan to
broadcasting only, this company has de-
signed a cheaper receiver of the Crystal type.
The set will be supplied complete with
acrial, earth wire, switches, telephones, and
everything ready for immediate operation
on receipt.

The rest of the B. T. H. equipment to be
shown will include several types of loud
spcakers and a concertphone of extra-
ordinary amplification, of which there will
probably ke two models. two and three
stage respectively.

The * Amplion 2 Loud Speaker,
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JUST PUBLISHED

SIMPLIFIED WIRELESS

. By John Scott-Tagg.art, F.Inst.P.

Author of “ Wireless For All” “ Wiveless Valves Simply Explained,”. efc.; elc:
Chief Technical Adviser to “ Popular Wireless.”

An Entirely

New Book for the Beginner

Why Not Make Your Own Set ?
This Book Tells You How !

Detailed particulars of actual sets which have
reccived all the broadcast music, etc. It is” an
ideal book for the man who is keén to know the
subject sufficiently to make and work his own set
intelligently, Those who have read *' Wireless
For All" (the first of this series, 6d. net) will not
fail to buy this brand-new book. We have sold
nearly 80,000 copies, of ‘* Wireless For AllL” and
this new book will, it is anticipated, achieve an
even greater success, It is beautifully produced;
and contains

Over Sixty Drawings!:

Complete working drawings and full instructions for
making and working broadcast receivers are in-

_cluded, and the price ™ merely a shilling ! The price

is in the nature of a publishers’ cxperiment to see
whether it is profitable to issue a valuable work of
this kind at such a low figure. It may be nccessary
to increase the price on future editions.

iIT TELLS YOU

_(1) AlIl about elementary electricity.

(2) What the different parts of wireless circuits are
. for.

(3) How to erect your aerial,

(4) How to make inductances, variable condensers,
fixed condensers, crystal detgctors, ete.

(5) How to make several types of complete receivers
out of the simplest of materials. )

SOME OF THE CONTENTS

Some !General Remarks Rega ding Wireless—
Sources of Electricity—Meaning of Positive and
Negative—Electrical  Units—Connecting Cells " in
Series—Electro-Magnetism—The Telephone Re-
ceiver—Transformers—Inductances—Condensers—
Oscillating Circuits—Frequency and Wave-Length
—The Aerial Circuit—The Use of a Varlable Con-
denser—The Crystal Detector—The Erection of
Aerials — The Earth — Frame Aerials —— Loud
Speakers—How to "Make Broadcast Receivers—
How to Work Wircless Receivers—The Use ol
Lightning Arresters.

Provisional Price 1/- Net. Post 1id.

Obtainable from all wireless dealers, booksellers bookstalls, eic., or direct from us.

2

20,000 Copies to be Sold
Within a Week

This number was sold the first day in the case of
* Wireless For Al Don’t get left bchind. Seize
your opportunity af oncé, and-buy'yéur copy, or
_order it to-day.

Backed by the Radio Press

whose reputation and business stands or falls by
their wireless literature. _All our bdoks are guaran-
tecd. We do not run wireless books as a side line,
and you can feel the confidence resulting from the
knowledge that.'wc are wireless experts first,- then
publishers, : . i

THIS BOOK HAS BEEN
ESSENTIALLY WRITTEN

for readers 5f Poryrar WIRELESS, the Editor of
which has’said (August 12th, 1922):
. " Mr, Scott-Taggart's experience of technical
literary work is unrivalled, and his total * writings
greatly exceed those of any other writer on wireless
subjects. The. exiraordinarily large sales of his
books i3 a proof of-their popularity, which is evi-
denced, moreover, by the universal recommendation
of the technical press and those best able to judge.
His ability to explain difficult problems in a simple
lu¢id, and interesting manner, withont sacrificing
accuraoy is, no doubt, one reason why everything
he writes is eagerly read by tens of thousands.”

JUST PUBLISHED'!

CUT OUT AND POST TO-DAY

RADIO PRESS |
'WIRELESS DIRECTORY

RADIO PRESS, LIMITED,

Déevereux Court, Strand, London,

W.C.2.

Please forward

An absolutely up-to-date -list of wireless eall signs of all kinds of station.

throughout the World :—

High-power Stations——Coastlal Stations—Ship Stations—an'd, last but not least,
British Amateur and Experimental Wireless Stations.

If You Had a Telephone

could you do w"thout a telephone dircctory ? No, of course rot. Nor can you do without
this Wireless Difectory, which is the first of its kind, is published ata reasonable price, .

and is a complele

speech, and messages come from ?
have bought this book, -

guide—brought absolutely up to date—of all the commercial and
amateur stations of the World. Can you afford to be ignorant of where your musicy
¥ Your hobby will be twice as interesting when you

. PRICE 2/6 NET. Post 2d.

WE ARE EXHIBITING AT STAND No. 27
AT THE ALL-BRITISH WIRELESS EXHIBITION

1 enclose remittance of

Post
free.
. copies of * Simplified Wireless ™ 1/1%
" ,» ‘“ Radio Press Wireless Directory * 2/8

B o Wireless for AN (by J. Scott-
Taggart) . Tid.

5 ;s ‘f Construction of Wireless Receiv-
ing Apparatus '* (P. D. Tyers) 1/6}

o . 'Y Wireless Vvalves Simply Ex-
plained *’ e . 28

» “ Gontinuous Wave Wireless Tele-
graphy ** (Mittell) - .. 2B

o 5, . ¢ Directive Wireless Telegraphy '
(Waiters) .. 2[8

Name..

Address..




Z

368 Popular Wireless Weekly; September 30th, 1922,

2000

Dealers Wanted
IN

WIRELESS -APPARATUS,
ELECTRICAL INSTRUMENTS,
PHOTOGRAPHIC INSTRU-
MENTS, & GRAMOPHONES.

Tho:e tradesmen who wish to
particjpate in the approaching
boom of wireless and participate
in the profit realisable from a

big trade should immediately
get in touch with the R.F.H.

Company. The Trade matk,

R.F.H., denotes high quality,
latest ‘designs, high efficiency,

and splendid service

SEE OUR EXHIBIT AT THE

ALL-BRITISH WIRELESS EXHIBITION

Horticultural Hall, Westminster, S.W.1.
From September 30th to October 7th.

PRIZE COMPETITION.

Prizes of £5 5s., £2 2s, and £1 1s. are offered during the All-
British Wireless Exhibition for a name which shall be accepted-as a
trade mark for R.F:H. Radio Sets.

ROGERS, FOSTER & HOWELL, LTD.,
Edward Rd., Balsall Heath, Birmingham.

‘R.F.H——
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WIRELESS CLUB REPORTS.

The Editor will be pleased to pubiish concise reports of meetings of wireless clubs and associations,

reserving the right to curtail the reports if necessary.
should be sent in as soon after a meeting as possible.

in less than ten days after receipt of same.

Hon. secretaries are reminded that reports
Reports sent in cannot appear in this paper

An asterisk denotes affiliation with the Wireless

Society of London.

Fulham and Chelsesa Amateur Radio and
“*Social Society.

A meeting was held on Scptember 13th at the
society’s temporary headquarters. . ' The minutes
of the previous meeting being read and accepted,
it was proposed by Mr. Saunders and seconded
by Mr. Patterson that the society should become
affiliated with the Wireless Society of London.

his being generally accepted, the necessary
steps will be taken.

During a discussion on reception Mr. Whitts,
a inember, kindly gave a short but exceedingly
interésting lecture on the ether, which was much
apEercciatal.

Secretary : Mr. R. 8. V. Wood, 48, Hamble
Street, Fulham, S.W. 6. -

South Shields Y.M.C.A. & District Amateur

Wireless Society.

A meeting of the above society was held on
Septeniber 12th. in the Y.M.C.A. Rooms, the
chair being taken by Mr. G. Busbridge.

The proceedings opened with buzzer practice,
and the members showed a marked improve-
ment in their recaptive abilities.

A very neatly arranged and compact German
single valve set was exhibited by Mr. M. Twohy,
which aroused gregt interest, excellont signals
being received with the club’s aerial, which
had been recently extended.

The objects of this society are to assist and
bring together local amateurs; the furtherance
of all matters and studies connected with wire-
less telegraphy and telephony and allied sub-
jeets; and the promotion of: intercourse and
exchange of ideas between experimenters in
wireless telegrephy and telephony. .

‘Whilst the society is open.to all. scientific
members, no technical qualifications are -re-
quired to gain admission to meimbership, the
main qualification being interest iri-the.subject.

A series of lectures has been .arranged by. Mr.
G, Busbridge on elementary theory of wireless
telegraphy. - o ]

";I‘he hon. s2c. will be pleased to hear from.
any gentleman desirous of hetoming ‘a member,
the subscription. being 7s. 6d._per anpum:

Meotings arc held every Tuesday and Friday
et 7.30 p.n., and new members may enrol on
these evernings.

Hon ase. : J. Teasdale, 38, Readhead Avenue,
South Shields.

Stoke-on-Trent-  Wireless and Experimental
* Society.™ i

At & meeting of the Stoke-on-Trent Wireless
and Experimental Society at the Y.M.C.A.,
Hanley, on Thursday, Septeinber 14th, Mr. A.
Hackney (member) continued with his series of
lectures on the construction of wireless appara-
tus. Hc demonstrated o new method of wind-
ing inductance coils for tuners, to receive the
transmissions sent out on short-wave lengths
by the broadcasting stations and wireless
amateurs holding transmitting licences. A
simple coil'was constructed and exhibited.

Members who have wireless receiving sets that
are not giving the expected results are invited
to bring them along to the clubroom on Thurs-
day night, when they can be tested and faults
cleared.

The Fulham and Pufney Radio Society.

At a meeting which was held on Friday, Sep-
tember 15th, and which™ was well attended,
several new members were made, and as some
of the members, notably Messrs. Hart-Smith,
Winnett, H. A. Gardiner and Calver, had offered:
tho society a collection of technical books, it
was proposed a librarian be elected. Mr. 8. W.
Martin was elected to this post, and he will in
due course notifv the members as to the books
available.

The Morse buzzer class started on the 22nd
inst., in charge of Messrs. Winnett and Calver.
The sociéty is to be congratulated on obtaining
the services of two such highly technical in-
structors, who have very kindly placed their
services at the disposal of the members.

Alter the close of the business Mr. Calver
introduced- Mr, Adams, of Wandsworth, the
winner of Messrs. Selfridge’s wireless competi-
tion. Mr. Adams_bad brought with him the
apparatus which had won the prize. This con-
sisted of a very.small and compact three-valve
‘set ~'with specially wound transformers -and
‘coils, the whole being well made and finely
finished. The time being limited, Mr. Adams
could” not go into much detail of construction
but with the .ssistance of Mr. Barker with
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batteries and accumulator the members present
heard. some signals’ which were rendertd very
loud and: clear ‘due to'the special. winding_.and
wiring of the set. Mr. Adams has very kindly
promiscd to explam the set in every dotail-at.a
future meeting. A very hearty vote of thanks
was accorded to Mr. Adams for his very inter-
esting hour, and offer. Mr. N. A. Brown had
with a him a two valve set, also very noat and
compact, which was also tried with very good
results.  After more promises from members
of sets and perts for trial at the meetings, the
meeting closed. \

Judging by the liveliness of the proceedirigs
and the interest displayed, the future of the
socicty is well ussum-s.

Hon. Sec.: J. W. Dewhurst.

Neweastle and Distriet Amateur Wirelcss

Association.*

A moeting of the above association was held
at headquarters on Monday, August 2€th, at
which.a demonstration was given by the repre-
sentative of Messrs. The Sterling Telephone Co.,
Ltd., of the lurge 18-in. Magnavox loud speaker
with an amplifier. Tremendously loud signals
were received.

At the following weekly meeting on Monday,
September 4th, seven now members, were pro-
Eoscd and approved of by the comimittee,

ringing the membership up to 81.

In view of the now rapidly increasing number
of memnbers it has beooime necessary to find.a
larger clubroom, and all' members were requested
to ondenvour to find a suitable clubroom ‘for
the future use of tho association.

Letters from the P.M.G. to members applying
for experimental licences were then roand, and
after a short discussion NMr. Burdis recommended
all new members to apply for a simple non-
radiating circuit at first; then, after having
gained experience, to ‘apply for permission to
use a more complete installation.

Hon. Sec. : Colin Bain, 51, Grainger Street,:
Newecastle-on-Tyne. s

Fortsmouth and District Wireless Association.

At the last monthly meeting, held at the Pile
Memorial Rooms, Fratton Road, a large number
wore prosent, and four new members were elocted.
In view of an anticipated large increase in niem-
bership in the near future, a vice-president wos
also proposed, Mr. Stevenson being unanimously
olected to fill the post.

In future it has been decided to hold two
bugin~ss mdetinzs each month, the first and third
Wednesdays suiting tho majority of the mem-
bera.

Sec., R. G. H. Colc, 34, Bradford Road.
Southsea.

“RADIO EYE)”
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STEP BY STEP IN WIRELESS.

Popular Wireless Weekly, Stptember'ii(ilh, 1922.

THE ' CALIBRATION OF THE TUNED CIRCUITS OF
A WIRELESS RECEIVER.

’\INaprevious article a method of calibra-
ting each circuit direct in wavelengths
was explained, but this method neces-
sitated the use of a wavemeter, an expen-
sive piece of apparatus, and, morcover, left
the owner still in ignorance of the individual
capacities of tlie condensers, and the in-
ductances of the coils.
" It will be, therefore, of interest to the
beginner to read of a method of determining
the capacity of any condenser, the extra
apparatus for which can be hoth easily and
cheaply made. It is really measurement by
comparison, and is called the “ method of
mixtures,” originated by Lord Kelvin.

Avoiding Capacity Effects

The only moderately expensive * extra ’
that must be procured is a fixed capacity
condenser, the exact capacity of which is
accurately known. This condenser could, of
course, subsequently be used in the receiv-
ing set. The circuit is given for Fig. 1,
where either C, or C. is the known con-
denser and the other the condenser to be
“calibrated.

The Resistance, marked R, R, may bhe
a length of high resistance *“ Eureka ” wire,
of uniform cross section,-stretched taut he-
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+ Note—Measurement of capacity by the

method of miztures.

The doited line indicales the manner in which
additional condenser should be connected, if
necessary. '
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tween two terminals, when its resistance
may be taken as proportional to its length.
If a tape measure is stretched, and pinned
down directly beneath this wire, and parallel
to it, the length of wire on each side of the
variable tapping T may be read off at a
glanee.

This variable tapping should be made by
means of a spring slider, but if the switch
keys, K, and K. are not available, the
two connections may be made, when neces-
%ary, by hand, by two separate people. Two
persons are necessary to_avoid capacity
effects, and the required result can be ob-
tained without a great loss of accuracy if
the wires are verv firmly pressed together.
This is, however, difficult to ensure, as care
should be taken not to touch the bare part
‘of the wires in either case.

The action is as follows. If the battery
key, K,, is first closed, the condensers will
he “ oppositely ” charged, and on closing
K. there will generally be a.flow of current

PART 1II.

through the telephones.producing a loud
click. The slider, however, can be adjusted
to such a position that no click is heard,
when K, is first closed and K, afterwards.
For that particular position G R =C. R,
that is the ratio C, R L.
- = Ratio — = ratio —

y L,

3 Rl

but remember that L.and L, must both be
measured in the same units, ¢.e., both in
inches, or both in centimetres; this, of
course, is ensured by & tape measure reading;
and whatever C, is measured in, farads,
micro-farads, micro-micro-farads, etc., C.
will be in.the same units and vice versa,

Increasing Known Capacity

I, therefore, we decide hefore the experi-
ment that C, is the known condenser, and
express its capacity in micro-farads, we can
write down for the final result, when no click
18 heard, * Capacity of C: in micro -farads

1
=— X capacity of C, in micro-farads,
L2

provided that L, and L. are each measured
in the same units of length.

The builder of a home-made set can thus
check the actual capacities of each of his fixed
condensers, before incorporating them in the
set. A variable condenser could also be
calibrated, within the limits of the length
of Eureka wire used, by taking a series of
readings with a number of different known
condensers inserted as C,.

If it is necessary to still further increage
the available known capacity, these con-
densers should be connected in parallel, as
shown dotted in Fig. 1. TUse should be
made of condensers previously calibrated
by this method, only if more accurately
calibrated ones are not obtainable,

Tuning The Circuit

Now, the wavelength to which a cireuit is
* tuned ”’ depends directly upon the capa-
city and inductance of the circuit. The
formula is A=1885 JLxC
where A iz the wavelength in metres, and
I the inductanee in micro-henries, and C the
capacity in micro-farads (the suffix micro-

1
standing, in each case, for or10—6
1,000,000
of the unit named).

In an efficient wircless receiving set the
inductance of the closed eireuit may be con-
sidered as concentrated in its coil or coils,
and if the connecting leads are properly
arranged, and the coils ‘efficiently wound,
the capacity, for practical purposes, may be

- taken as that of the condenser or condensers

of the circuit. Where, however, there is a
Jong length of straight wire, or several wires
close together, such as the aerial which
forms part of the aerial eircuit. a small part
of the capacity and of the inductance of the
circuit will be what is called * distributed ™
along the length of wire. There will then
be not a single wavelength, but a small band
of wavelengths over which the circuit will be
in tune,

With this limitation only, the capacity of
the condensers having been found by the
method shown in Fig. 1, the wavelength of
the circuit can then be calculated for each
setting of the condenser, provided that the
inductance of the whole tuning coil, if of the
* plug in * type, or of each tapping if wound
on a cylindrical former, is known.

Hints to Beginners

Unfortunately, however, it is only possi-
ble to find the inductance of a coil by mathe-_
matical calculations, from its shape, gauge
of wire, number of turns, etc, very approxi-
mately. Even then the possible error
would be very great if the value so formed

BuLT 1B cmcwr\’ cRSTA
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The Measurement of an Unknown Inductunce
Note.—The wavemeter (when * buzzing )
15 @ small ransmitler luned io a known wave-
length. T'he busli-up circuit 13 fized, and wave-
meter tuning-is varted until meximum sound is
heard in the telephones. Its reading ts then’
the wavelength in melres of the busli-up circus :
In the formula A=1885 /L X C we know X
and C, hence we can find L, the induclance of
the coil, by substituting these values in that
formula, re-written :
L (induclance of coil in microhenries) = Wave-
lenglh)®

R

Capucity of condenser
C in micro-farads } X (1885)3

were used in the wavelength calculation.
Morcover, the simplest practical method >f
measuring an inductance requires the use
of a wavemeter, as well as a known capacity
condenser, as may be reen {from Fig. 2.

The beginner is therefore advised to scnd
his tuning coils, if of the plug-in type, and
therefore easily removable, to a wireless
dealer who possesses a standard wavemeter.
If, however, he decides to have his set cali-
brated direct, as it stands, in wavelengths,
the other method given will form a usefuil
check, and should he subsequently wish to
extend the available range of wavelengths,
a'knowledge ©f the actual capacities and in-
dactances will be invaluable.

The Editor welcomes contribu- '
tions to this page from amateurs '
who wish to publish resulis. of
bona fide experiments of a
nature interesting to all, or who
wish 1o discuss the more ad-
vanced aspects of Radio Science.
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To Good News for all Wireless Enthusiasts.

Here is a book that contains the experience and
knowledge of over fifty highly-specialised expert
craftsmen. They tell you, in simplé everyday lan-
guage, how to do over 4,000 money-saving home jobs.
Jobs that you will be proud of, will take a pleasure in
doing. There are many special chapters devoted to

wireless. They deal with the subject from A to Z.
You can achieve something definite with this great
help. The novice and the practised operator will
find the Amateur Mechanic a guide and mentor that
will carry him through the various stages of whatever
job he is doing to a very successful conclusion,

The
Amateur Mechanic

THIS IS A LIST OF THE CHAPTERS ON WIRELESS CONTAINED IN THE WORK :

CONDUCTION AND INDUCTION SYSTEMS—RADIA.
TION SYSTEMS—TUNING AND RESONANCE-—OSCIL-
LATORY CIRCUITS—THE MARCONI COHERER—A
SIMPLE ANALOGY —TRANSMITTING — RECEIVING —
THE CRYSTAL DETECTOR—FOUR TYPES OF TRANS-
MITTING APPARATUS—THE THERMIONIC VALVE—
RECEIVING CONTINUOUS WAVES—LOGICAL SE-
QUENCE OF THE INFORMATION—AERIALS—THE
SINGLE-WIRE AERIAL—THE T TYPE AERIAL—THE
TWIN-WIRE AERIAL—THE EARTH CONNECTION—
WAVE-LENGTH OF AERIAL—MAKING A LONG-DIS-

HERE ARE A FEW OF THE 400 MONEY-SAVING HOME JOBS IT TEACHES:

How to Build Your Own Sheds, Outhouses, Poultry Houses,
etc.—How to Cure Damp Walls, Leaky Roofs, and Smoky
Chimneys—How to Make Garden Frames, Garden Furniture,
and Garden Paths—How to Mend Windows, and to Make,
Mend, and Strengthen Locks and Bolts—To Clean, Overhaul,
and Repair Motors and Motor-Cycles—To Instal Wireless
Telegraphy, Electric Light, etc.—To work in every kind of
Metal—To etch on Brass—To write on Glass—To Make
Hectographs—To Build a Boat, a Canoe, a Canvas Canoe, etc.
—To paint and paper a room—To sole and heel and patch
boots and shoes—To make a pair of hand-sewn boots—To
restore colour to old brown shoes—to make household fur-
niture—To re-seat chairs—To uphoister sofas, etc.—To instal
a speaking-tube—To clean a stove—To repair bicycles—To
work in metal—To colour metals—To repair water taps—To
varnish a violin—To remedy damp walls—To repair the piano

A handsome 16-page booklet, which tells you more
about the AMATEUR MECHANIC than is possible
here. It shows you specimen pages from the four
handsome volumes, with many of the 6,000 instructive

S

FREE

TANCE CRYSTAL RECEIVING APPARATUS—CENERAL
DESCRIPTION—CAPABILITIES OF THE APPARATUS—
SPECIFICATION—THE TUBULAR CONDENSER—THE
VARIABLE CONDENSER—THE CRYSTAL DETECTOR
—CONNECTING UP COMPLETE SET—WORKING TIHE
SET—MAKING A COMPLETE VALVE PANEL—GRID
CONDENSER — FILAMENT RHEOSTAT —RESERVOIR
CONDENSER—WIRELESS TELEPHONY—THE TRANS-
MITTING STATION —THE RECEIVING STATION —
GENERAL ADVICE—LIST OF CHIEF STATIONS.

—To make a padded chair from an old cask—To stuff animals
—To dress furs—To stuff and mount birds—wood inlaying—
To prepare working drawings—To renovate a grandfather
clock—To make garden arbours, arches, scats, summer-
houses, etc.—To use metal drilling tools—7To renovate mir-
rors—To mend china—To do‘fretwork—To limewhite poultry
houses—To do gold-plating and silver-plating—To clesn a
watch—To mend keyless watches and ordinary watches—To
distemper ceilings and walls—To make picture {frames and
frame pictures—Curtain “fitting—Metal castings—71o - clean
paint off glass—To clean boilers—To fix an anthracite
stove—To re-gild and restorc picture framés—How to use
spanners—To make doors and windows draughtproof—To
paint walls—To do nickel-plating—To cure noises in hot-water
pipes—India and glue varnishes—7To make plaster casts, etc.
etc.
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illustrations, and will also tell you how you can get
this great work by paying a nominal first payment
and the balance by a few small monthly payments.
It is quite free and incurs no obligation whatever.

== __

Send this form in unsealed envelope, with half-penny stamp,

>
SEND THIS
COUPON OFF

= To THE WAVERLEY BOOK CO. LTD.

(P.Wir.H. Dept.), 96, Farringdon Street, London, E.C 4.

Please send me, without charga or obligation to order, your Free descriptivo
Booklet, explaining contents, ete., of “ THE AMATEUR MECHANIC,” with
specimen pages and pictures, and particulars as to your terms for small monthly
payments beginning thirty days after delivery.

TO'DAY. NAME S 0000 #0000 000580500 0008 000 ¢
. ADDRESS 1o eeoee e e et e e e e
»——_i >’i paido. SRR T 0 B SR
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IN this and subsequent articles I am
going to furnish cconstructional details
of various wireless-controlled models.

As wireless enthusiasts sometimes ask
qquestions which - clearly
anany, apparently, still imagine it is
possible to wirelessly transmit electrical
energy to function electric motors and
other mechanism, I shall first describe a
simple method of wirelessly controlling a
model electric train, so that such readers
as may not have understood my previous
articles will now readily understand that
at present it is only pessiblec to contrdl a
** source ' of electrical-energy.

A model electric train can .be wirelessly
controlled by either controlting a source
of electrical energy actually carried on
the train, or that connected with the
rails upon which the train runs. In the
former case it would be necessary for
the train to be provided with an electric
battery such as an accumulator.

l
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The train would thus be * self-contained,”

2 -

and would need no connection with a
conductor rail conveying an electric
current.

My well-known wireless-controlled airship
—which, at the time of its introduction,
was’ the' first airship in the world to Be
wirelessly controlled before an audience
in a theatre or music-hall—had to be
self-contained, in that it carried in_ a
receptacle at the rear of theship its own
source of power in the shape of an clectric
accumulator.

Types of Motors.

Model -electric -trains are generally
‘arranged so that the source of electrical
energy is connected to a conducter or
third rail, and also to the rails upon which
the train runs. As the latter type of model
can be purchased in a standard form,
generally complete with rails, at prices
varying from 30s. to £5—except accumu-
lators, which are generally extra to the
price quoted—and as the wireless control
of the source of power involved with such
models presents no difficulties, I should
advise a beginner who desires to make a
wireless-controlled model eleetric railway
to purchase an electric train with rails
complete, and confine his energies to
making the wireless transmitting and
receiving apparatus suitable for controlling
the model in question.

_It will be well, when purchasing a model

Telectric locomotive, to ascertain that the
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CONTROLLING MODELS BY WIRELESS.

By MAJOR RAYMOND PHILLIPS, Late Member of the. Intet-Allied Com—t'nission of Contrc;l

PART 2 (NEW SERIES).

field magnet of the electric motor fitted
to same is of ° permanent magnet ” type.

I had, perhaps, better explain that the
term “ permanent magnet™ rvefers to one
which retains its magnetism similar to the
“ horse-shoe ” or “ har” permanent mag-
nets generally so well known to amateurs.
An electric motor with a permanent field
magnet simplifies matters considerably, as a
reversal of the motor can be effected by
simply reversing the polarity of a circuit
connected with same. ,

For instance, if the positive terminal of
a battery was connected to the conductor
or third mwail, and #the negative terminal of
wuch battery.to the outer rails of a model
electric railway, the. model locomotive
would run in one direction ; but by connect-
ing the positive terminal to the ouber
rails and the negative terminal to the
conductor or third rail, the locomotive
would run in a reverse direction (due to a
reversal of polarity in the armature of
the motor). Thus the model could be
made to run backwards -or forward,. as
desired.

Power Supply.

A wound field magnet would inwvolve
complications, and for small, inexpensive
models is really not necessary.

Figs. 1 and 2 show respectively model
electric motors with, a permanent and
wound field magnet. The latter motor is
shown ‘series™ wound, which means
that the field magnet winding is in series
with the armature—or, in other words,
electric current passed through the field
magnet winding is also compelled to pass
through the armature windings. This
type of motor is suitable for traction
purposes, .on account of its high starting
torque.

Perbaps 1 had better explsin that the
term ‘““torque” refers to a force which
tends to produce torsion around an axis.

Another point to be considered when
purchasing a model electric locomotive
18 to ascertain that the electric motor
fitted to same is suitable for working with
an EMF. of four veolts- This means
economy.

An accumulator with two cells coupled
in series and made up as -a complete unit
will provide the necessary voltege, or
pressure ; but it will be advisable for the
accumulator to have a capacity sufficiently
large to enable the medel train to be
worked without having recourse to continual
re-charging of the accumulator.

I would, therefore, recommend .amateurs
to purchase an accumulator with an
ignition capaoity of not less than 40 amperc
hours or 20 actual ampere hours.

Now the term “.ampere hour”™ is a
unit of quantity equal to the amount of
electricity transmitted by. one ampere
flowing during a period of one hour, so
that 40 ampere hours’ ignition capacity
generally means that an accumulator
should "be capable, of maintdining an
intermittent, -discharge of one ampere dor
40 hours, or the same current continuously

for a period of 20 hours. The latter is
referred to as the ““ actual >’ capacity.

Some accumulators are capable of main-
taining a very heavy discharge for onc
hour, but such are specially made for
that purpose.

Such an accumulator as described will
cost about 25s., and full instructions fer
charging will be found attached to the
celluloid box containing the plates.

Small Cost of Parts.

A local garage will generally undertake
to re-charge .such an accumulator at a
«ost 1of one shilling, and the periods for
re-gharging will depend upon the, number
of digcharges taken from it. =~

In any case, even if not used, an accunm-
lator should be re-charged ence a month,
otherwise sulphate of lead, a white substance,

‘{oalled sulphating), is liable to form on the

plates which, if neglected, will eventuallty
ruin the accumulator. )

; -
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Having now described the electric train
and its component parts, the next apparatus
to be considered is the wireless equipment
for controlling the model.

For transmitting purposes the modified
form of Hertz oscillator, as shown in Fig. 1,
page 211, No. 12 of PoroLarR WIRELESS,
can be used. But for those who find a
one-inch spark ocoil too expensive #to
purchase, a small ignition coil (as fitted
to motor-cars) will do. These can generally
be purchased at a very reasonable rate.
A second-hand one in working order can
sometimes he - obtained for as small a
sum as 5s. .

A suitable ‘manipulating key should net
cost more than 5s. 6d,, and the remaining

"materials to complete the transmitter,

i.e. balls, rods, supports for rods, and baso
board, for, say. 7s.

An amateur should be able to make ‘the
base hoard and assemble the various parts.
An accumulator similar to the one de-
seribed in this article should be used for
supplying e€lectric current to the trams-
mitter.

Those who possess a valve receiver for
listening in ¢an use their accumulator
which provides electric current for the
filaments of the valves.

In my next article T .shall furnish con-
structional details of a suitable receiver
for controlling a model electric train.

TAddress all queries regarding these articles tp the
Editor,]

(To be continued.)
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The Crystal That Needs NO Adjustment

Stand

No.

20

CRYSTAL DETECTORS.

THERE is o wide field of usefulness for the crystal detector type-of receiver for
wireless broadeasting.
The Crystal Receiver has-three big advantages as compared with the single or multi-
valve type.

In the first place it is very inexpensive ; secondly, it is exceedingly simple in construc-
tion ; and, finally, most observers are agreed that the received speech or music is purer
and freer from extraneous noises such as are found even in the best valve sets available.

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

The Telephone Manufacturing Co. have produced and patented such a detector. The
principle of this new detector is, roughly, that instead of depending on means to find one
sensitive point on the erystal, a number of points of contact are always available, con-
sequently this particular detector is automatic in its adjustrnent as one of the points of
contact can be relied upon always to provide the necessary rectifying action.

The operation of crystal receivers fitted with the Telephone Manufacturing Co.’s patent
crystal detector is exceedingly simple as there is only one operation to be made, namely,
the tuning adjustment and, furthermoro, the operator is never worried by the fact that
his crysta% may not be rectifying.

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

Thepﬂ]ustration shows the small space occupicd by this new detector, and in view of
the interest which is bound to be aroused in this novel feature, the Telephone Manufacturing
Co. have arranged for demonstrations to be given to all interested at their Stand, No. 20,
at the Wireless Exhibition at the Horticultural Hall.

Stand

No.

20

The TELEPHONE MANUFACTURING CQ-.LT0.

Hollingsworth Works

Telephone: Sydenham 2460-1.

Dulwich, S.E.21

Telegrams: *“Bubastis Dulcrox,” London.
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Practic.a.l Lessons in Metal Turning. 14
Percival Marshall, G.I.Mech. E. The best iustruc-
tion book on the lathe for young engimeers and

amateur mechanics; with 220 original {llustrations;
210 pages. Proee 3s.: post frec 3s. 3
The A C. of Dynamé Design,

y A. H
Clearly explains the prineiples of
a dynamo and how to caleulate sizes and wind'ngs
of machines; w:th numecrous designs aud 30 illustra-
tions, Price 3s.; post, free 3s. 3d.
Electric Clocks and Chimes. Gives complcte
instructions for the making »f successful electrical
tifilepieces, syncbronised clock systems and chim'ng

Rlcchanism, 159 pages, over 150 illustratious. DPrice
3s. G6d.; post free 3s. O9d.
Electrical Apparatus Making. By A. V.

Ballhatchet. A splendid book for the home or school
workshop, showing how to construct a useful set of
apparatus for experimental and educational purposcs;
fully fllustrated with drawings and photographs,

Price 3s.: post free 3s.4d. .

More Electrical Apparatus Making. By A,
V. Ballhatchet. A companion volume to * Electricai
Apparatus Making.” Further cxamples of experi-
mental apparatus, some of a slightly advanced nature.
Fully illustrated. Price 3s.; post free 3s. 4d.

Maintenance and Repair of Electrical
Measuring Instruments. By H. G. Yarrell.
Explains the principles of operation of all Types of
In.truments, Well illustrated. Price 28. 6d.; post

free 2s. .

Engineering Mathematics Simply Ex-
plained. By H. . Harrison, A splendid text-
Dbook for apprentices, students, and cnginecra. Price
©3. 6d.; post free 2d. 9d.

The Beginner’s Guide to the Microscope.

By Chaz. E. Heath, F.R.M.S. A well illustrated
and useful gulde to all taklng up microscopical work.
Price 1s. 6d.; post free Is. od.

Practical Motor Car Repairing. By E W,
Walford. A handbook for motor car owners and
dr.vers; illustrated. Price 1s. 6d.; post free 1s. 9d,

From all

Petrol Motors Simnply Explained. By T, H.
Hawley. (lBevlsed by E. W. Walford.) Describea
the principles on which petrol motors work, and
the-uses to which they are applied; illustrated. Price
1s. 6d.; post freo ls. 9d.

Practical Engraving on Metal. A well
illustrated book which also deals with Saw Piercing,
Car\!;i]ng and Inlaying. Price 1s. 6d.; post free

1s.
Modesl i‘Jailing Yachts; How to Build, Rig
a

and Them. A practical handbook for
;m:udell yac:l:tsmen; illustrated. Price 1s. 6d.; post
reo 1s, B

Practical Dynamo and Motor Construction.
By A. W. Marshall,- A.M.LE.E. A handbook of
constructive details and workshop methods used in
{:u‘:l%}gg smail machines. Price 1ls. 6d.; post free
8. .

Private House Eleetric Lighting. By F. .
Taylor, A.M.I.LE.E. Describes modern methods in
w.ting and fitting, including a chapter on  small
generat:ng plants. Price 1s. 6d.; post free 1s, 9d.

Workshop Wrinkles and Reoipes. A collec-
tlon of useful workshop hints In Mechanics and
Flectr.city. Practieal, and many illustrations, Price
1s. 6d.; post frec 1s. 8d

Useful Engineer’s Constants for the Slide
Rule. By J. . Burns, All who have to make
rapid calculations will find this a most helpful book.
Many worked examples are given and methods of
oalculation. Price 2s.; post free 2s. 3d.

A Guide to Standard Screw Threads and
Twist Drills (Small Sizes). By George Gentry.
Explains all the recognised screw threads and gives
sizes of twist drills for clearing and tapping. Price
9d.; post free 10id.

Gas and 0il Engines Simply Explained. By
W. O. Runciman. An el ary instruction book
for amateurs and cngine attendants; fully illustrated.
Price 9d.; post free 10id

“LISTEN IN” TO THESE BOOKS.

They will tell you many things
|

worth knowing.

Soldering, Brazing, and the Joining of
Metals. By Thomas Bolas, F.C.8., F.I.C.
of soft solderlng and general methods; wiping
Jolnts;hli)mzing, ete. A useful book. Price 9d.; post

free 104

The Beginner’s Guide to the Lathe. By
Percival Marshall, ©.1.Mcch.E. An elementary
instruction book on turning in wood and metal.
Price 9d.; post frec 10id. )

Electrical Apparatus Simply Explained.
By A. W. Marshall, A.M.I.LE.E. An introductory
handbook on the principles and working of electrical
appliances in general use; fully illustrated. Price 9d.;
post free 104d.

The Locomotive Simply Explained. By C.
8. Lake. A first introduction to the study of the
locomotive engine. Price 9d.; post free 10id. =

Engineering as a Career. A book of practical
advice for parents and boys, describing the nature,
training and prospects of the varlous branches of
engineering. Price 9d.; post free

Wireless Telegraphy Simply Explained. By
H. T. Davidge. Deals with the apparatus required
and explains the working; well illustrated. Price 9d.;
post free 10)d.

Wireless Circuits. Contains 90 useful Diagrams
of Circu‘ts and Oonncctions, with Explanatory Notes.
Price 6d.; post free 7id :

Wireless at Home. Explains how to fit up and
get the best use out of your station; with helpful
hints for the receiving of broadcast Wireless News,
?t:inoerts, etc. Iliustrated. Pricc 6d.; post free

Small Accumulators: How Made and Used.
Contains a2 Chapter on Charging from Alternating
Currents. 41 illustratlons. Price 9d.; post free 10id.

Electric Batteries: How to Make and Use
Them, Describes in a simple fashion the principal
forms of primary electric batterles. Fuliy illustrated.
Price 9d.; post free 104d.

Booksellers or post free as above from

PERGIVAL MARSHALL & CO., 66P, FARRINGDON ST., LONDON, E.C.4.
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READ—

The Wireless
- AND

Radio

Price 6d. Weekly.
THE ORIGINAL RADIO

Review

World

\%

o
S

Post Free 7d. N

JOURNAL. |

7

v/
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It tells you HOW TO MAKE AND USE YOUR SET and in |
addm_on to the Constructional and Instructional articles, every issue |
contains specialised contributions of importance and value to

experimenting cmateurs.

READERS' QUESTIONS ANSWERED FREE OF CHARGE BY
EXPERTS THROUGH THE PAGES OF THE “W. W. & R.R.”

Dr. J. A. FLEMING, M.A, F.R.S, etc,,

the well-known Inventor, Author and Popular Lecturer on Wirele:s

WILL CONTRIBUTE A SERIES OF

The Wireless World and Radic Review

COMMENCING IN OCTOBER

DO NOT FORGET TO ORDER

Visitour STAND No. 40, al the All-British Wireless Exhibition,
Horticultural Hall, Westinster, September 30th to October gth.

ARTICLES TO

payment.
7th ISSUE.

YOUR COPY,

12-13 Henrietta Street, London, W.C. 2.

AT

2l

THE PROOF OF THE
COMPLETE SETS IS IN THE HEARING THEREOT.

Two Illusirated Booklets, No. 1 and P.

TR T T

A TEST

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

our apparatus.
EFFICIENCY OF OUR

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

BESIDES OUR COMPLETE SETS WE HAVE A SPLEN-
DID SELECTION OF ALL WIRELESS ACCESSORTES.

NOTE.—We supply complete. receiving sets for cash or deferred

All orders despatched in striet rotation.

£6 EG/= down secures our 3-valve Set.

Post free, 6d.

STUART WIRELESS TELEPHONE CO.,
109, HKingsway, London, W.C.2.
IHHNH TR
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A GLOSSARY or RADIO & ELECTRICALT ERMS.

DIELECTRIC.—A substance which will allow
practically no eleetric eurrent to flow through
it; d.e.. a nearly perfect insulator. The term
is usually applied to the insulating material
in & condenser.

DIELECTRIC CONSTANT.— Sce Specific
Inductive Capacity.

DIRECT CURRENT (D.C.)—See Continuous
Current. '

DISCHARGE, ELECTRIC.—The passage of
electricity through a gas or liquid in the
form of a spark, arc, or brush discharge. .

DISCHARGER.—That part of a wircless
transmitting set at which the spark occurs:

EARTH.—In a wireless sct the carth acts a8

one plate of a vondenser, of which the aerial’

is the other plate. Connection is made to
carth by means of a water-pipe, or a large
metal plate, buried in the ground.

ELECTRO-MOTIVE FORCE (E.M.F:).—The
force which is necessary to produce an clectric
current, and upon the valuc of which depentls
the amount of current nreasured in amperes
in any particular circuit. . Electro-motive
force is measured in volts.

ELECTRON.—The ultimate particle -of
matter, congisting of an indivisible “negative
electric charge. A stream of negative elec-
trons constitutes an electric curreat.

FARAD.—The wunit of electrical capacity,
being the capacity of a eondenser which will
store 1 coulomb of clectricity at a pressure
of 1 velt, or which will take 1 second to bhe
charged to a pressure of 1 volt by 'a’ current
of 1 ampere.

FILAMENT.—In a therniionioc wvalve, a
thread of tungsten which, when rendered in-
candescent by the current from the filament
battery, gives off a stream of clectrons.

FILAMENT BATTERY.—The battery, usu-
ally 4 or 6 wolts, which sends current through
the filament of & valve and renders it incan-
descent. _

FRAME AERIAL.—A portable aerial consist-
ing of a number of turnsof wire wound on a,
wooden frame. Reception is most effective
when the incoming waves strike the coil
edgeways, so that the direction of the trans-
mitting station can be determined by adjust-
ing -the position ‘of the frame until the maxi-
mum signal strength is obtained.

FREQUENCY.—The number of times .per
second that an alternating current or-voltage
attains its maximaum value in one direction s
“the number of complete wireless waves ae-
ceived per second.

GRID.—A zigzag piece of wire, or perforated
metal sheet, placed between the filamient andl
plate of a thermionic valve. High-frequency
nnpulscs on the grid produce varations in the
current flowing from plate to filament.

GRID CIRCUIT.—The -circuit which ex-
ternally connects the filament and grid of a
valve, and is completed internally by the clec-
tron stream betsween them:

GRID CONDENSER.—A smail condenser
placed in the grid cireuit to assist the grid in
rendering the wvariations produced in the
anode current unidirectional.’

GRID LEAK.—A high resistance placed in
the grid cirenit, shunting the grid condenser, by
means of which electrons which have scttled
on the grid on their way from filament to
‘plate are enabled to drain away.

GROUP FREQUENCY—The number of
‘groups of damped oscillations per second sent
out by a spark station.

HARD VALVE.—A valve which is as'near
a perfect vacuum as possible. Nearly all
modern receiving valves are hard valves.

HENRY.—The unit of sélf-inductance, he-
ing that inductapce which will so retard any
change in the value of a current that it takes
1 second for 1 volt to raise the current in a
circuit by 1 ampere : '

HETERODYNE.—A system for the reception
of continuous wave signals. The receiving
circuit is supglied with oscillations at a fre-
quency slightly different from -that of the
incoming waves. The two series of oscilla-
tions alternately add and subtract as they come
into, or go out of, step with one another.
This produces pulsations of amplitude at an
audible frequency, known as ‘‘beate” A
similar effect can sometimes be ebserved if
two adjacent notes on .a piano are struck
sinmltaneously.

HIGH FREQUENCY (H.F.).—A term applied
to alternations or waves which occur at fre-
guencies too high for audibility ; sometimes
called “ Radio Frequency.” ][‘}i'gh‘ frequency
may be taken to include all frequencies above
20,000.

HIGH - FREQUENCY RESISTANCE.—The
resistance which a conducting path .offers to
high-frequency currents. Skin effect (g.v.)
renders this higher than the resistance that
would be offcred by the same path to a cou-
Ainuous or low-frequency carrent.

HIGH-TENSION (H.T.) BATTERY.— The
battery. which supplies the current flowing
from the plate to the filament in a thermionic
valve. Tappings off the same battery may.be
used to heat the filament if the battery is of
ample current capacity. d

IMPEDANCE.—The total opposition offered
by a circuit, or piece of apparatus, to a varying
or alternating current, being made up of the
combined effects of resistance ‘and reactance.

INDUCTANCE—The property of a circuit
which opposes and retards any change in the
value of the current flowing. Inductance hds
the samec effect upon an electric current as
inertia, or momentum has upon a moving
body.

INDUCTION.—The production of -an électro-
motive force in an electric circuit through tho
agency of another cireuit, without any direet
electrical connection hetween the two. In-
duction. may be brought about by lines of
electric force (electro-static induction), or by
lines of . efic force (clectro-magnetic
induction). Upon the latter depends the

working of the transformer and the loose
coupler.

INDUCTION COIL.—A piece ‘of apparatus
dor producing high-voltage unidirectional
currents from a low voltage .direct current
supply. It is largely used for producing tho
spark discharge on ships’ * emergency”
transmitting scts and small land spark
stations.

INSULATOR.—A :substance -used ‘to pre-
vent the flow of .an electric current. The
most common insulating materials are Air,
Ebhonite, India-rubber, Mica, Glass, .Porcelain,
Paraffin Wax, Paper, Cotton, and Oil.

IONISATION.—The liberation of charged
particles of a gas, known as ions, which travel
through the gas if the applied voltage is high
enough, and so produce an elcctric current.
The anode cwrent in a soft valve is carried
partly by ionised gas, as well as’by the electron
stream from the filament.

JAMMING.—Interference in tho reccption
of .signals caused by oscillations from other
stations, or electrical disturbances in the
atmosphere.

KATHODE.—Sco Cathode.

KILOWATT (K.W.).—The unit used for
measuring large amounts of electric power,
being equal to 1,000 watts, or 1% thorse power.

LINES OF FORCE.—The :paths along which
acts the force due to a magnet or electrically
charged body.

.MAGNETIC FIELD.—The space surrounding
a magnet, extending as far as .its .magnetic
influence is appreciable. Any space pervaded
by lines of magnetic foree.is a magnetic field.

MAGNETIC FLUX.—An imaginary * mag-
netic current” which is assumed to flow
round any magnetic cirenit, the waluc of
which is given by the number of lines of foree,
and 'depends .upon the value ‘of 4he applied
maguetomotive force {g.v.).

‘MAGNETIC FLUX .DENSITY.—The number
of lines of magnetic force per sqguare centi-
metre, or per square inch of sectional area of
a magnetic path, -

{(T'obe continued.)

—

A’ mobile wireless set, with sectional mast.
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HOW TO MAKE A SIMPLE GALVANOMETER.

BY GEORGE SUTTON, AMIEE.

NE of the earlicst ngeds of the elestrical
experiménter, and especially the wireless
amateur, is some ‘‘electrical sense.”

The amateui wireless man has i his equip-
ment already a detector much more sensitive

than any galvanometer he conld hope to con--

struct, in the shape of his lheadgear tele-
phones ; but this very sensitiveness, in spite
of the telephones being comparatively robust,
is the means of its indications often being
misleading. '

Magnetising a Needle
You might easily, testing for continuity of
cireuit with a telephone, get such indications

‘ E
Magrelisea 3

N Sewing Neealé : / s
- - -
’\/ Wire carnying
e
‘6 .
Direction of w F'_ /
19 i

Turrent
Deflection.
as would lead you to conclude that the eircuit
was continuous when it was not. The indica-
‘tions might be the result_ of a condenser so
connected as to give the loud cliek in the tele-
phones which is the usual concomitant of a
continuous" circuit containing a battery.

Now, with a few yards of fine silk or cotton
.covered or even enamelled wire, a magnetised
sewing-needle, a single fibre of untwisted silk,
and a small cork, it is easily possible to cori-
struct a galvanometer, or perhaps, more
strictly speaking, a gaivanoscope, which will
render the experimenter good ‘service.

To magnetise the needle, stick it in a piece of
paper as one sees pins stuck in rows on paper
when you buy a packet.

Then stroke it from end to end with oue
limb of a horseshoe magnet, or one end of a
bar magnet. Say you start at the eye end of
the needle and finish at the point; then lift
the magnet in the air, carry it along clear of
the needle, bring it down at the eyc end again,

- end stroke along towards the point again. Do
this a few times with the same pole of the
magnet, and your needle will be fully magne-
tised. If you would like the point to point
north,, perform the operation with the S end
of the permanent magnet.

One of the continually recurring puzzles of
electricity is to know in which direction, ac-
cording to the usual convention, the current
is flowing, and our little galvanometer is pecu-
liarly suited to that service, though its indica:
tions with regard to the amount of current arc
not to be too strictly relied upon.

flowing in a wire croates a magnetic ficld-in its
vicinity, and it is also quite as well’ known
that a magnetic steel needle, if hung freely,
will attempt to point north and south.

The force which acts on the needle to.make
it point north and south is’ the magnetic foree
of the earth itself, and is, fairly constant in
amount and direction. The north-pointing end
of the-needle points towards a spot up north
of Canada, where the Earth’s North Magnetic
Pole is situated. _

It we pass o current along a wire in the
vicinity of the magnetised north-pointing
steel needle, we modify the effect of the earth’s
magnetic field there, and we 'can no longer
expect the magnetised needle to remain true
to its first allegiance.

We therefore take a straight wire and fix it
£0 that it is parallel to the needle as it is point-
ing north; and ahove it in position, and send

It is &
matter of common knowledge that the current .

a current along it. The needle will be de-
flected right or left off its original course.

If we know the direction of the current, the
direction of the deflection of the needle can be
predicted ; or, noticing the movement of the
needle, the direction of the current flowing
can he ascertained with certainty.

| Fig 1. ~

If the current in a wire running parallel to
a‘needle pointing to the north, and suspended
above it, is passing from south to north, the
needle will be deflected towards the west. To
repeat in summary. Current flowing south te
north over the needle will be deflected towards
the West. :

It will need a considerable amount of current
if it only flows once past the needle to do the
work ; but if we make the current double
back on its track, this time under the needle,
it will bave twice the effect, and a little reflec-
tion will show that as you have now reversed

“the direction of the current you have also

reversed its position again with regard to the
needle by taking it underneath, and the double
reversal puts things straight again, so to speak.

Our galvanometer, then, consists simply 'in
the means of taking a weak current. many
times round in the neighbourhood of a mag-

_netic needle which we have made to point to

the north, and now a very feeble_current will

A2 Sk Fibre.
' -Siﬁaw-S(‘m'p.
Magnetised Fummed
Sewtng ¥ Paper
. Needle. Strip.
N

have considerable effect. because it gets its
work in so many times in passing
Constructiol

Now to construct our galvanometer. Take
a few yards of any odd insulated wire which
you have handy, and wind it upon a match-
hox cover, 8o as to get a rectangular coil of

‘wire. Dip it in hot melted paraffin-wax if

you have it handy ; if not, tie up the coil at
several places with silk thread to keep it in
shape, and then bring out the ends for fas-
tening. to terminals. Fine wire will be better
than coarse, because you can get more turns
in the space at disposal. It will be better, if
you-can, to wind half of the wire on cach side
of the box, and keep the box as a “ former*’
to maintain the coils in shape. (Fig 3.)

If you would like a pointer outside to move
over-a card and give indications of the move-
ments of the needle, a strip of light straw will

- be. necded also. (Fig 2.)

Now put your magnetised needle into a
stirrup or loop of gummed-paper, so that
while it is swinging inside the matchbox, the
straw is outside attached to the same strip of
paper, and well clear of the coils. Every-
thing must be as light and delicate as possible.
(Fig. 2.) .

Resting upon the top of the coils of wire
may be a card marked with degrees. (Fig. 4.)

Take a piece of stiff wire, preferably not
iron, and bend it round as indicated ‘‘ wire
frame ” in (Fig. 4) making eyes in the ends

so that a round-headed-screw-can fasten the

1. - Fig 4. |

wirc frame securely down to the wooden base
board as indicated. Before bending up the
second side slip on a medicine-bottle cork, a3
one end of the silk fibre has to be attached to
this cork, forming a roller by means of which
you can make the suspension longer or shorter
till the needle swings clear of all obstruction.

Connecting Up

A hole must be made in the card dial, so that
the magnetised-ncedle can be inserted through
the slit in the top of the matchbox, and swing

Wires. -
—

T B == WL
! Matchbox. .

T = Ix Hires.

Mabchbox Cover

Fig 3.

ki

free inside. Now fix the matchbox carrying
the wire under the card, bring the ends of
the wire to the terminals, and your galvann-
meter is complete.

To use it, remove your telephone receivers,
and all other permanent magnets well away,
and turn the base round on the table till the
needle swings freely backwards and forwards
over a point which you will call your zero.

Get an old run-down dry cell, and conneet
the carbon terminal to .one of the terminals
of your galvanometer, and the zinc terminatl
to the other, and notice which way the needle
deflects. As the conventional way of con-
sidering a current is that it leaves the positive
or carbon pole, travels round the circuit, and
returns by the zinc, it will be useful if you so
arrange the wires from the matchbox to the
galvanometer terminals that the deflection is
away from the carbon terminal. In other words,

.make it appear as if the current were driving

the magnetised needle in the direction it was
going itself, and then it will be an easy in-
dicator of direction of current.

A couple of pins stuck into the card to pre-
vent the pointer swinging too far would be
advisable. If one wire of the circnit you are
testing is clamped into the binding screw;

;and you touch the other terminal with the

free wire’ of the other end of the circuit in
time with the oscillations of the needle, ‘a3
you would push a child’s swing, you can get
very much magnified effects with a compara-
tively small current.

L

' Wire
Cork \ Sik ¢ frame.
'! ‘{ Fébre .
Magnetised| Straw + Gunmed
Q/Yeed/e. Fibre ! (papen
EN L el Card
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ALL-BRITISH

WIRELESS

1/3

INCLUDING TAX :
SATURDAY

DT T T T T T YT T T I T IIT I

EXHIBITION

AND N e

CONFERENCE

Sept. 30 (19220 Oct. 7

ADMISSION

1/3

INCLUDING TaX

Praseianeans

Ahsogiesgonanersase

[

SATURDAY

TPTORIRR s ecsatele. 5. 5 S

HORTICULTURAL HALL,

Vincent Square, Westminster, S.W.1.

Special Public Day, October 3rd

ADMISSION B /= Including Tax

Special Trade Day, October 2nd

ADMISSION /3 Including Tax

(Public admatted both days after 6 p.m. at the usual price.)

At this Exhibition visitors are assured of several hours’ pleasure, as the exhibits
include the finest and most efficient instruments ever manufactfireds as well as
many of historical interest.

At this Exhibition: there are 52. Wireless Manyfacturers and Suppliers, who -n
every case will show nothing but Wireless goods.

At this Exhibition many Exhibitors will be showing for the first time Wireless
apparatus and accessories of new and novel design.

At this Exhibition two prominent Wireless Publishing Companies are placing
before the Public the finest selection of technical hooks on Wirelesa ever offered.

At this Exhibition there is one Stand occupied by the Organisers, who have made
every preparation to assure the plwsure and comfort of thousands of visitors.

At this Exhibition there will be * Broadcast ’’ Wireless Concerts and Demon-
strations thronghout the day.

At this Exhibition there \ull be an orchestra to entertain you during the periods
when Wireless demonstrations are not taking place.

i Organisers :

4 At dthis Exhibition you will ind a comfortable Lounge opposite the Demonstration
1141
At this Exhibition the Wireless Society of London have made every arrangement
for o Convention, having the full support of all the Affiliated Societies and Clubs.
At this Exhibition Lectures ou Wireless will be given by mauy of the hest-known
Lecturers in Great Britain.
At this. Exhibition you will find courteous and competent representatives of the
Exhibitors ready and willing to give you advice and assistance at all times.
At this Exhibition you will at all times be able to securc light refreshments at
popular prices, as well as lunches, teag, and suppers.
At this Exhibition there will be an official catalogue containing over 144 pages.
At Stand No. 55 the Organisers will be displaying notices of times of Broadeast
_\Jir:ﬂess Concerts and Demonstrations as well as information regarding the Wireless
ectures,

BERTRAM DAY & CO., LTD, 9-10, Charing Cross, LONDON, S.W.1.

02000000000000 0000000000000000000000000006000000000°8
COMPLETE AND EFFICIENT ONE-VALVE

RECEIVING SET

1§\\\\\\\\\\

|§-

1 Valve Panel, in mnhog.my box, \\ith cireular £ s, d.
fllament resistanco ... 14 O
t Variable Condenser 1 0o O
Complete set of stab coils tor ‘al .w.uelengths wre 15 O
1 Valve (Ex-Government, if in stock) 5 o 12 1]
1 Battery, 72 Volts, tapped off every 1 Voits 15 ©0
1 4.Volt Accumulator . 1 o 0
100 ft. Aerial Wire, best’ enamelled st.r:mded Copper 7 6
2 Insulators ... 2 0
1 pair Head Telephones 1 10 ©
60 ft. 19/30 Tinned and Hubher-covered cable, for
earth connection and wiring el "es 1™ 6
£6 17 O

VISIT OUR STAND, No. 43,
All-British Wireless Exhibition, Horticultyral Hall,
Sept. 30—0ct. 7.,

Tiustrated Catalogue (B/W) 16 Pages. . 100 Illustrations, €d.
When writing please mention this. publicalion.

LESLIE McMICHAEL, Ltd.,

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

(Bus Services 1, 8, 16, 28, 31 all pass West End Lane)
Telephone: HAMPSTEAD 1261. Nearest Tube Station.KILBURN PARK (Bakerloo).
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A Recelvmg Set without Phones |

is like a ship without a rudder,
The “Brown" Super-Sensitive Telephones

These  Telephones are unquestionably the  clearest and most
seusitive made, and, consequently, increase the distance over.
whieh wireless oan be heard.

BROWN'S. are recognised a3 the most comfortable to wear, due
to théir extreme lightness in weight and adaptable adjustment.
Tivere is ng wireless head 'phones in the warld to compure with
BRIOWN’S,

WIRELESS
INSTRUMENTS

and parts manufactured
by and bearing the

nama * BROWN' ™ cun
still be hought with
abaolute conlidence in
their quality, value, and
efficiency, because
throughont this period

AN TYR
Low Resistance

58/-

High Resistance

/ of increasing wireléss
62 - to 66/- i activity S. G. BREAWN,

‘“D’” TYPZ @Y, Lid.,, have wizely re-
Low Resistance fused lo. lower their
- high standard of quality

High Resistance =
; ILLUSTRATED.
CATALOGUES
POST FREE

(Adove prices,

include cords.)

IMPCRTANT NOTICE.—Wlen pur(lusmg BROWN?’S, yon

should see.that the name BROWN is stamped on the Dak af
each ear-piece.

IN UNIVERSAL USE. A§ SUPPLIED T0O BRITIRI, ALLIED, AXD FOREIGN

GOVERNMENTS.
Stand. No. 48, ALL-BRITISH WIRELESS EXBIBITION,
%l(s)’ltlT(I)g{JLT%RAL HALL September 30 to October 7
Head Office

and Works—

VICTORIA Rd,  [RCR-Libahibld
NORTH ACTON, ﬁvmcn 3rn
LONDON, W.3.

London
Showredins—

15, MORTIMER
} STREET,
LONDON, W..
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NOTE :
theory given in this article,

T has been constantly said that all man’s
inventions ™ havé - been anticipated by
Nature, and the more extraordinary a

discovery appears to be the more likely, ap-
parently, are we to find that the law under-
Iving it has been in constant operation before
0ar eyes.

It 18 highly probable that this is so in the
case of wireless telegraphy. There are many
phenomena, which lead us to believe that all
animals, and perhaps even plants, are endowed
with the capacity of communicating with each
other by means which, if not 1dentmal wi:h
wireless telegraphy, are certainly akin to it.

One of the most striking discoveries of the

POFULAR WIRELESS expresses no opinion on the
Readers” comments are invited.

Head and antepnze of male gnat.

past few years in support of this is the fact
that it has been shown that the migrations of
birds are definitely affected by the electrical
waves given out by a wireless transmitter.
Birds within an electrical ** field ” seem to lose
all sense of direction and are unable to find
their way, and homing pigeons crossing the
path of wircless waves have been unable to
find their homes.

‘The “Antennz.”

Telepathy between certain persons of a
peculiarly sensitive type has been definitely
established by the researches of the Psychical
Researéh Society, and the most probable
explmmtxon of such phenomena is that tley
are électrical in origin and allied to those we
are now able to produce and control by means
of our complicated system of electrical appar-
atus.

‘But it is among the inseets that the most
startling examples of natural * wireless ™ are
found. In this family of living crcatures
gpecial organs have been evolved by means of
which messages are capable of being sent over
considerable distances from one insect to
another, and it is a very cutious fact that one
of the chief parts of a wireless telegraphic
plant showldd derive its name of * antennz
from those curious organs of insects in which,
apparently, their power of distant communica-
tion is located

The * antennm,” or *‘feelers,” arc situate
in the ease of most insects in the frontal part

Antennce of plumed gnat.

of the head. In some cases they may certainly
be used by the insects as feelers pure and
simple; but in the large majority of cases
they are used for a very difierent purpose,
undonbtedly for distant communication be-
tween themselves and others of their species.

A striking example of insect wireless is that
exhibited between the different sexes of certain
spccies, the most remarkable case being that
of the Emperor moth, the male being able to
detect the presence of the female by means of
its antennz even though a mile away, as has
been shown by constantly repeated experi-
ments. When the male insect has had its
antennae removed it is quite unable to detect
the female’s presence.

Generally spcaking, the antennz of the
male insect arc much larger and more highly
organised than those of the female.” In some
instances, as in that of the cockchafer, they
consist of a series of extremely delicate plates,
or “Jamelle,” whilst in others, as in that of
the gnat, they are built up of a large number
of joints forming a highly flexible central stem
having innumerable thread-like branches which
in all probability “pick up” the wireless waves
given out by others of the same species.

The antenne of the male gnat’forms one of
the most beautiful microscopic exhibits, whilst
that of the phimed gnat, an allied species, is
almost equally beautiful.

Antennze of m'ale cockebafer.

TO AMATEUR TRANSM[TTERS

In order to make the POPULAR WIRELLESS
List of Amateur X'ransmitting Stations as complete
as possible, will amateurs: please send . details on a
posteard to the Editer as soon as possible.

e \ON

DPopular Wireless, Weekly, September 30th, 1922,

WIRELESS
SUPPL'IES

ACCESSORIES & PARTS

FOR - MAKING
SINGLE, TWO, THREE, & FOUR VALVE

RECEIVING SETS,
CRYSTAL SETS,
VALVE PANELS,

| TUNING PANELS,

ETC. ETC.
. Made in agreement with the Patent Holders.

TRADE ONLY
CATALOGUE A/23
Free on 1equest - 1

Goldsforiey

) =G QMANCHESTER [2°

AGGUMULATORS etc. New & Guarantesd
- 4-Volt, 25:Amp.’ Ceﬁuloxd 11/3d. Postage 1/-.
4-Volt, 40- Amp. 17/6d 6-Volt, s0-Amp. 25/6d;
4 % 60 5, 21/3d. {.6 , 60 » 3L~
4 5 8o 27/~ \ » 36/~
Packing x/6d extra. i’ackmg 2/- extra.

2122 Aenal 6/- 100 ft.; Mullard Ora Valves, 15/«¢
15-V, Slemens H,T. Battenes 4/-; Marconi R;
Valves, 26/6d. ; Accumulator Chargmg Board, 37/64d. ;
- Voltmeter: Watch pattern, o/12 Voits, 6/
Cash thh order. .~ Goods despatched per return,
OWEKE & SONS, Ltd., Northampton.

-séEARs and COMPANY

FOR

SCREWS, NUTS, WASHERS, PLUGS and
SOCKETS, CONTACT STUDS, BUSHES,
VALVE " LEGS, CONDENSER PLATES.
E nnd TURNED and PRESSED PARTS OF
it ::  EVERY DESCRIPTION. :: - ::

Actual l‘lanufaclurers to Trade Only.
We regret we cannot supply small lots to amateurs.

i Se}ul Jor Iustrated List,
APSTAN REPETITION WORKS
PARK RD., HOCKLEY, BIRMINGHAM.

,'Phone: 3265 Central. 'Grams: ‘* Firettes,” Bham.
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N G. R.' C. 25

Wireles A | Et i)
without wogzy AMPLIPHONE

== OSINOS |} St
—j Radiophonel§ A
"= L Rl PATENT
j “ . ] 23,204
4| shown in illustratien is a \__'____/,_,_,,,,
neatand compact two-valve T} : )
set capable of receiving
Broadcast Concerts,. etc., .-
perfectly over a range of
50 milés under ' normal
conditions. It is delight-
fully easy to understand
and to manipulate. No
radio knowledge 1is re-
quired, and worrying ad-
justments are unnecessary. b - LOUD SPEAKER.
- = ’ j Just slip your headphones on- the ““ Ampl-
\@ / phone " and you have a perfect Loud Speaker.
Nothlino furt{wr required. l1\/[(§)st Lo}\‘xd Speakers are
merely a single receiver attached to a horn. "With the
COSMOS RADIOPHONES comprise Crystal *“ Ampliphone " the volume is doubled because two
Types, Valve Sets, Amplifiers, and Loud Speakers, |- headphones are blended into one powerful tone—and
and are beirig demonstrated at the ALL BRITISH you save half the usual cost when . you buy the

WIRELESS EXHIBITION AND CONVENTION,
Horticultural Hall, Westminster, London, S.W.1.
SEPTEMBER 30th to O_ctober 7th.

* Ampliphone.”

Polished cast Aluminium body w1th mckel-platrd
base’and horn—a fine addition to-any receiver.

" The ;:iCosmo;; ’t’ Cry:;clal Typ;e Rdd"])p}::“e ; PRICE £2:2:0
is so complete wi aeria ms 18,
v leadmggmp” tubes, earthmg m:tzrlals £4_10_0 When you forward your order, request a copy of our
and one get of double head ‘te]ephones for Catalogue: It will interest you.

Factors and Dealers. — We protect you with

The “° Cosmos ’ Two-valve Radlophone is 32 Rl
alihimpletennaations (ahd.in ddition £23_10_0 reasonable discounts and prompt deliveries.

the ; neceasary batteriés are included) for Manufactured by

. ! GENERAL RADIO COMPANY
......... W - - Affiliated with The
COX-CAVENDISH ELECTRICAL Co., Ltd., ]

If you: canno? see us atsthe Exhibition you are

tnvited to call at our SHO WROOMS Twylord Abbey Works,
i . 2323, HIGH HOLBORN, FONDON, W.C.l. i HARLESDEN, N.W. 10.
r ‘_ Demonsivations gtven continnally while broadcasting SHOWROOMS : . AGENTS :
is In progress. ;I " 105, Great Portland St., WIRELESS SUPPLY CO.,
g ! : LONDON, W.1; High Street,
L LR RN ... R - s BIRMINGHAM.'
ranches :

Danefield, Church Steeet, MOTTERSHEAD & CO.,

OPOL BRADFORD., 7, Exchange Street,
15, Hanover Streef, MAN_CHESTER~
EDINBURGH. And all Principal Countrles.

I ments of every deserlption at the All-British ereless ¥
ELECTRICAL CO., LTD | Exhibition, Horticultural Hall, Sept. 30 to Oct. 7. I

)DO NOT_MISS OUR STAND—No. 26 J J

- Works ¢ TRAFF@RD FARK, MANCHESTER. W ARl T 7 T 7 il e
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ELECTRADIX RADIOS..

Immediate Delivery
from our Huge Stocks.

Everything from a Recorder to ‘an
Earth Clip.
The best-equipped City depot.
COME AND SEE US.

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

LESLIE DIXON & CO. 4,.rci1cs.

9, Colonial Avenue, London, E.1.

§ Notice—We beg to inform all Wireless Enthuslasts

LOUQ SPEAKERS
£2 (120 w); £2 25, (2,000 w); £2 58, (4,000 w) ;
Carr. Extra. Sullivan’s Head 'Phonecs,
120 |w, Sec. Hand, 10/6 pair. . Single
Receivers, 150 w, 3/-, 8/6 each. Fitted
Canvas Band, Strap, and "Cord, 5/-.
Fitted Steel Band, 5/6. Post: Free.
A. ROBERTS, 2, Midmoor Rd. London,S.W.12f

e “S. R, ser

Complete with double slider "phones, 100 ft. zerial,

insulators, and mounted on superb mahogany base.
Ready for use, £4-0-0.

8, Cavour St, and 19, Darey Road,
Kennington at  Norbury, S.W.

STAPLETON & ROBBINS

LET US REWIND AND ADJUST
YOUR RECEIVERS.
Complete Set (4,000 ohms) 15/-,
Return postage. 6d. extra. . .
KENIGHT & WEBB, 32a, Oak Grove,
H .- . London N.WwW.2,
=
WRIGHT BROS., Electrical & Radio Engineers,
38, CROSS STREET, SALE, MANCHESTER.

SPECIAL WIRELESS NOTE.

Showrooms :

our New Wireless-Catalogne is now ready.

Filament Resistances. Complete with best Ebonite
knob, pointer, heavy stop pin, 8 to 10 ohms
resistance o Each 3s. 6d.
Combined Ebonite dial and knob. Engraved and
Polished. 3in. dia. .. .. Each 2s. 9d.

refunded.
TRADE -SUPPLIED.

Wireless Airoraft 'Phones; 120ohms, complete with
head-band and cords, 15/-. 'Phopes, 4060ohms complete
with head-band and’ cords 27/0 Variable Condensers,
59 Plate, 17[6 "25 plate, 10/6. Orystal detectors, 4/-
Everything in stock at maoufacturers” pricu!* Condenser
‘plates 9d, doz. Robert Lassman, 8, Leadale Rd.,
Stamford Hill, N.16.

TO THE TRADE.
Ebonite—Copper Wire, Bare &

Qovened—_A erials-Sleevings, &c..

Wireless Supplies. Prompt Delivery. -
Cables & Elecirical Supplies, Mica House, Offord St.,
Cgledenian Rd., London, N. |,

¢

: Condenger Vanes . co e doz. 1/9

{ Ivorine' Scales™ .. ..

, -w Labelsm ~0- ,, doz 1/9 8 3
{ H.T. Batteries, 15v. .. .. .. 3/6

43
T
1] . 12-
Telephones, 4000 ohmJ '.'. .. 25/-
]
!
!

Tilament Resistance .. .. -..
Condenser, panel type,” 001

Telephone Transformcrs, = -8 s
t for 120-150 ohm ‘phones .. 15/-
Intérvalve’ Transformers, L.F. " 18/6

Postajé Extra, '

[‘S' 'E PARKES & CQ?) Ltd., ‘

46, Camberwell Green, London, S E.5.

Calalogues' 2d‘ post free.” Satisfaction or’ mioney|

Telephone » Nortls8g+_ -

% PARTSf_-
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RADIOTORIAL

Ail Editeri; Communications to be addressed The Editor, POPULAR
WIRELESS, The Fleetway House, Farring’doﬁ'.Street, London, E.C4.

Duoring the week smateurs will be flocking to th
All-British Wireless Exhibition, there to feast thei
eyes and drain their purses on the many fascinating
and novel exhibits, This number of POPULAR
WIRELESS should prove rather more useful than
ever to the amateur, because it contains a thoroughty
comprehensive account of the exhibitors at the
Horticultural Hall. The special snpplement has been
compiled with a view to enabling advertisers fo
acqnaint readers of the paper with the particular
novelty and special features they are desirous of calling
attention to.

I feel sure it will be fonnd extremely useful.

EDITOR.

Owing to the enormous number of querios
received daily from readers of POPULAR
WIRELESS, 1 have decided to reply’individu-

ally by post. A weekly selection of questions
will, however, be printed on this page, together
w-th the answers, for the benefit of readers of
POPULAR WIRELESS in general.
tions should be clearly and explicitly written,
and should be numbered and written on one
side of the papor only.

All questions to be addrossed to : POPULAR
‘WIRELESS, Queries Dept., Room 131, The
Eltéeaway House, Fnrringdon Stroet, London,

Readers are requested to send necessary
postago for reply.

F. B. (Leyton).—What exactly is this polar-
ised light mentioned by your American Corre-
spondent and exactly how is it produced ?

Polarisation is a_particular modification of the rays

of light by the action of certain media or surfaces so
that they cannot be refiected or refracted again in

- certain directionsb thus being in a state of having
}

polarity. The subject is altogether too vast to deal
.adequately with in these eolumns,.and-you should
endeavour to obtain access at a public library to the
Encyclopedia Britannica and read the long article
that it contains on polarisation.

* * *

Do wireless waves conform to the spee-
trum? If so, could they not be expressed as a
colour ?

The frequency of wireless waves is ¢omparatively
slow compared to lght, and would be far below the
lower cnd of the spectrum.

- - * . * *

“ Curiovs ”* (Norwich).—L have been given
to understand that waves, whether wireless or
sound- waves,~have tho; varying values of
amplitude and length only. In the casc of
.sound.waves or frequencies superimposed on’

C.Wz for “tke purppce, of transmitting: tele-

,phony, I take it that the . lehgth of the wave will -
“determine the pitch of the signdl ‘and ‘the
amplitide the strength. So far so good, but
‘that gives merely a musical scalé.  What I
mean isthat if that is all there is to it I cannot
-understand * how voiccs ‘are reproduced or
“seversl instruments hoard! simultaneously any
mofe thati'I can sce how youicould. make- a

“tin whistle talk. Can you explain the missing

lmk 7 $ B
All sounds have three characteristics and not two.
"Thise are Bitch, Amplitude 4nd

‘This-latter 1s very fjcult to deﬂne, ‘but.it is that

_subtle characteristic which fenpbles ohe’to distinguish =

between sounds of th¢ saine amplitude- and, pitch

L~ transmittetl by say: two differént musical instruments

I

‘or” tiyo" differcnt: woieos.s Thi ‘exact nature of~this
will depend upon the harmonics that :\écomp:m
main vibratién. - Therefore alsound wave is not-the
_simple crest ghd_trough thds it 1s.u5|§ ally represented
to be for the purpose of theoretical sinplicity, but in
the case of the human voice, for instarce, it is of an

Ques-~_

rextremely complex nature. To givean example of
simple quality differentiation take two similar notes
cmitted by two different instruments. The strings
will vibrate.as a whole, causing the main pitch or
frequency, but they will zlso vibrate in sections, and
thus cause the main vibration to be accompanied by
harmonics at exact multiples of the main frequency
which will differ in each case in accordance with the
particular tone characteristic of the instrument.
* *° *

“Onm SweeT Onm ™ (Sunderland).—How
much and what kind of wire is required for a
filament resistance to be of the circular type ?

iEight to ten feet of No. 25 “ Bureka " resistance
wire.
* * *

J.:R. B. (Yardley).—Is it ‘necessary to have
the windows open when using a frame aerial ¢

No; wireless waves are not air waves,

k * * *

“ Broapncast ”’ (London).—I am within a
few "hundred ya.rds of Marconi House, and it
is always necessary to turle them out{. Stherwise
I  cannot keep my crystal adjusted" “Is there
any - detector. that. would lef me tune this
station in to its full. strength, without using
valves, 80 that I could use a loud speaker ?

A ‘carborundum and steel without a battery and
potentiometer. These latter would be cssential for
the less powerful signals. i "

kil - * - &

*“ ProNeTIC ” (Caterham).—How can I dis-
cover the polarity of H. R. phones that are
not marked so that I shall lmo“ how to connect
them up on a three valve set ?

By checking the winding if visible and the polarity
with a compass necedle, usmg Ampére’s rule a3 ex-
plained in the *“ New Series.” Another_and- simplec
test is to carefully remove the diaphragm and sus-
pend as much weight by the magnets as-they wili
carry, switching on a small current., The direction ot
a current that makes the weight fa.ll is the wrong

direction.
* * ®

M. F. G. (Southend-on-Sea).—What length
of slate peneil will be required to make a grid
leak, and is there any particular objection aa
to its use ? =

The resistance is about 1 megohm per centimetra
- and thereforesome 2 cms. oran-inch .will be required.
T'he resistance of slate is lable to some considerabla
variation owing to dampness, and it is advisable to
enclose such a grid leak in a g tube.

* * *

“ BURNTOUT ” (Peebles).——Are valves that
have accidentally had the .H. T. put, across
them of any further use, and is there a firm
that could undertake to repair same ?

These could not be repaired for a sum Icss than
the initial cost of a new valve. It is always advisabls
to keep old valves by, as the basecs are very useful In-

. the construction of plug.in apparatus such as plug ia
high irequency _transformers, etc.
¥ * *

T J, D. (Farnham) —What is the cause of
an.‘awful screaming ‘in the telephones whils
n,d)ustmg the reaction coil of my one valve
set ?

-~ Your circuit is oscnlhtmg at audio-frequency due to

stray fields in your eircui Loosen the coupling of
the ‘reaction and sé¢ that all leads, cté., are well
sepamtcd

* *
W. T. O. (Leicester).—What is the shortest
wavelength praeéticable ?
We are sorry to say that many amateurs are finding

Tiinbtfe or quality. . -50280 metres quite practicable for illicit conversation.
. While listening-in_on such wavelengths recently we

heard several stations (no call letters given) indulginz
’ in a conversation the main topic of which scemed to
* bé the improbability of other stations (more espe-
cially official stations) tuning down on them, Expcn-

the —ments have been conducted at Carnarvon using 3

metres and even lowcr wavelengths than that with
considerable success for dlrectlonal transmission.

(G’ontznued on page 383.)
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Established 1900,

WE  TEACH
BY POST

) ADVICE PBEZ

Most moderats -
| clmrgel—panble
1 monlhl

LEARN A TRADE

can I help you? OR PROFESSION

I WILL GIVE YOU £50
it 1 fatl to produce over 7,000 testimonlals
from others I have belped

T0 A SUCCESBPUL CAREER.

Yours to success,

ARE YOU QUALIFIED 4 ?
FOR THE JOB YOU SEEK -

Wnte for one of our FREE BOOKLETS on WHRELESS TELEGRAPHY,
. or on any of the following subjects—
Arcthtnral Drawinl} Mathematics

Matriculation

Building Construction
ﬁftdllurﬂy

Clerk of Works' Duties
Aviation ng

EnElnoorlnl Mine Survoying

Motor nng\neurint

Naval Architecture
Pattern Making
Salesmaship
Sanitation
Shipbuilding
8tructural En glneerlnt
Surveying and Levelling
nternal Comb Engines Telegraphy and Telephony
Marine Englneering 8pecial Course for Apprentices
What proof do you carry? Your word to an employer is noz proof that
ou are efficient, but a_ College Qualllylng Diplcma or Certificate, signed
‘y the Professlonal Staff, 18 a proof ‘of efficlency, and a -valuable asset in
seeking a remuberative polmon
We specialise in all exams. connected with Wireless and other
tochn?csl subjeots. 1l you are preparing for any ezam. ask our adyice.
All particulars FREE OF CHARGE. Parents should seex our advice for
their sons. 1t you are interested in Wireless, or any of the subjects
mentioned above, writ e
naming the subject,
we will send you
FREE BOOKLBT Please
Stale your age.

Uhnl I:ngmaerlnl
Concrete and Steel
Praughtsmanship
ilectricity
Engineering
Poundry Work

COURSIS SPECIALLY
COMBINED TO MEEY
ALL REQUIREMENTS,

WIRELESS SUPPLIES
PERRYPHONES

From Stock. Immediate Delivery.

>)|-

Per Pair

Specially designed for Wireless Telephony, Receivers' arranged in
series, Moagnets Mounted in Aluminium Cases and fited with
extremely light and Efficient Head B.andg, and Twin connecting cords

THE JEARY ELECTRICAL Co., L’d.
8, Lambeth Hill, and 97, Queen Victoria Street, LONDCN, E.C.
Unicn Char;\hcr's, Temple Row, BIRMINGHAM ; 95, Waterloo Street, GLASGOV.

ONDON: Bank 5075 (Private Exchange to all Departments)

Telephones GLAS OW : Central 5239, BIRMINGHAM: Central 2379

Have this for
FREE TRIAL

in Your Own Home

THE PERFECT RADIO RECEIVER

ALL BRITISH Gives Perfect Reception of :-

Music and speech from
‘broadcasting stations,
within the usual radius,
spark signals from ships’
stations, etc.
SPECIFICATION.

This is a thoroughly
well:made and - finished
Receiver, consisting of
Two-slide Tuning Induct-
ance Coil 6 in. by 3} in.,
Palll and Socket De-
tector, Teleplione Con-
denser, Terminals for
Aerial, . Earth and
’Phones, mounted on
s0dd Maliogany . Base.
Guaranteed to give
splendld results.

THE LEFCO DE-LUXE CRYSTAL SET

A larger and more expensively fitted instrument

Price X£2-2.0.

Designed by Wireless experts after exhaustive
experiments, and All-British made

YOU CAN RECEIVE PERFECTLY WITH
THIS SET

Music and speech from broadcasting stationz within the usual radins
and many amateur stations, spark ilgnals, weather reports and
{orecasts from aireraft and ahl.ps stations, 1ime signals from Paris

By reason of its special design and scientific construction, this Radio
Set gives perfect efliciency on all wave-lengths from 200 to 2,600 metres.

SPECIFICATION.

2-Slide Tuning Inductance
Coll, of special design
12 in by 3} in., ebonite
panel, 12 by 5, correctly
engraved, batl and socket
detector, high-class test-
ing buzzer and key, tele-
phone condenser, terminals
for aerial, earth and
'phones. The whole en-
closed in solid -Mahogany
Cabinet, with drop front,
as illustrated.

Slider Rods, mounted on
ebonite brackets, emsuring
perfect insulation. |

No expense hasz been
spared in making this a
thoroughiy practical and
easily operated instru-
ment. No accumulators.
Complies with P.0. regu-
lations.

Price £4-4-0.
Full instructions for setling up and operating included with cach set.

SEND NOW FOR YOUR FREE TRIAL

Our RADIO RECEIVERS are sent on free trial, so that you may
test them in your own home, on. the distinct understanding that if
not exactly as described ahove, and capable of giving the resulls

promised, we will
RETURN YOUR K MONEY IN FULL

You may see and demonstrate either set at our Shdwrooms, or send
your order, with cheque or money qrder payable~to-us; wilen the
Perfect Radio Receiver will te forwarded post free without delay.
Fuller particulars sent post free.

Doupte Head-phone, 4,000-ohm, 32/6. 100 ft. Aerial and 3 Insulators, 12/6.

THE

London Electrical Equipment Co.,

27, FINSBURY STREET, LONDON, E.C.2.
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@ THE GOODS!!!

- HAVEYOU A GRAMOPHONE? -
3 THEN GET A ¥
© GRAMAPHIX LOUD SPEAKER .

THE GRAMAPHIX multiplies sound! 7
THE GRAMAPHIX fits any gramophone! &
HAVE YOUHEARD THE GRAMAPHIX? &

TSI T

T produces full volume of sound without distortion ’i«i

and makes your gramophone a X

RADIO LOUD SPEAKER. X

% The Gramaphix is the result of eonsjderable time )ﬁ
2 and expense which has enabled us to offer a LOUD g
,,#’ SPEAKER with exclusive features AT A PRICE ;fi{
3;‘* WITHIN THE REACH OF ALL. &
2 The Gramaphix utilizes the scientifically designed -~
= tone amplifier, of the gramophone to secure mellow- e
> ness and BEAUTY OF TONE, thereforé domg away b
B with all that metallic sound, scratching and * ring ” Inet
2 associated with other loud speakers. o
el The Gramaphix is the talk of the wireless world. y:ff
) ADJUSTED IN A MINUTE by a child. i
- LATEST AND LOUDEST. Y
?;3; Why pay pounds when a better instrument ean be secured for ff{:
20 Apply for Immediate i
% Trade Terms. 1 O/ 6 Delivery. ;%
et See it demonstrated at the All-British Exhibit: on, ;{:
<) Horticultural Hall, Séptember 30—Octoher 7, 22. );Si
S Lacland Electrical Manufacturing Agency (Dept. §.), %
% 68, GREAT QUEEN STREET, KINGSWAY, W.C.2. &
e GERRARD 5341, HOLBORN END, {8ee also onr advert. oq page 388.) ;§<
il P T ICE I e e R I I WO L K

O R TR

Arg Catalogue of St%!‘mard Sizes and Voltages and list of Aoc‘ljx‘mulators for Valve

THE EVER-READY WORKS, Hercules Place, Holloway, N.7
Visit our Stand, No.1l, for Ali-British Wireless Exhibition, Horticultural Hall,

Popular Wireless Wecekly, Seplember 30th, 1922,

The Standard of Quahty

FIRST AND
‘FOREMOST

it RS - g

HIGH
"TENSION
BATTERIES

As supplied to H.M. Government.. The highest electiical efficiency maintained.

Any slze or voltage with any tappings or sockets at 3 or 6 “volt
inte rvals for use with Wander Plugs can be supplied to order.
With 13 sockets as illustrated.
No. W.19. 36 volts, 24 cells, 8/6 each.
Size 6§ x 2§ x 34, Weight 2 1b. 8 ozs.
With 2 Spring Contacts,
No. W.11. 15 volts. 11 cells, 3/6 each.
Size 9] x § x 2§. Weight 11b. 2 ozs.

lament Supply sent on request. Dept

September 30tk to October 7th.

SELF CONTAINED OR UNIT SYSTEMS
Marconiphones,
‘Marconi Scientific Units,
Waveora Units, Etc.

3-VALVE DRAWING ROOM BROADCASTiNG
OUTFIT, complete, and including Brown Loud
Speaker; 20 gns.

CABINETS from £30 to £300,
Special quolations for Technical Colleges,
Schools .and Educational Institutions.
The Radio Waveora Co. (Dept. P.),
168, Regent Sireet, 'London, W.1.

Tcl:phones : Gerrard 3039; Western 847,
Telegrains ; Wychwood, "Phone, London.

P D g - P

PR W e e e
atal ol e g oo o ot e o

WIRES ror WIRELESS

TRENT

MILLS

NCORDI

ELECTRIC WIRE /

coLre

¢%’ 7
NEW SAWLEY “<ZZZZZ7 DERBYSHIRE:

Silk. Cotton.  Enamel. Resista;lce. Aerials

i T I T P TP SRR s SR T R

Fadh o o o o o o

e ol oo ol e e ol o

Qualnty -
5,2 RIGHT |
and see you get the address

Complete sets of Metal Parts with Xnob and Engraved
Scale for makmg Variable; Condensers, with Ebomte

001 S : : - - 104-
0005, SmeptimEN DD L e
0003 - - - - - - - 6

Postage 9d. extra. .

Qak cases for above, 8/- and 3/6 each. Postage 9d.
HEAD °’PHONES, 4,000 OHMS.
The greatest bargain ever offered, one quality only, THE
BEST. 25/~ per pair. Complete with Cords and ends.
Call and see these at our Showroom. Postage 1/- extra.

BUILD YOUR OWN CRYSTAL SET.
12-inch Coil, Base and Ends in Teak, Rod and Slider.
Crystal Detector and Termmals. TFirst-class finish
throughout - . - - - 167- Postage 1/8.
Set made up complete - - - - 276
100-ft. Aerial, 4 Insulators, 10 yds Leadmg -in Wire, 7 /6,
Postage 1/6.

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

S0/~ each complete. Wall Pattern. |

‘f Hertzite Crystals, the best yet, 2/6 each. ‘
Mounted in Brass Cup with f:ctew, 3/= each. '

YOU CANNOT BEAT US FOR PRICE AND QUALITY.
Every Accessory for Wireless in stock al Lowest Prices,
consistent with Best Quality. =~ CATALOGQUE FREE.

WILL DAY, L1D., }

. 19, Lisle St.,Leicester Sq., London, W.C.2, !

-

"Phone : Regent 4577.  Telegrams : Titles, Westrand, London,
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RADIOTORIAL
QUESTIONS AND ANSWERS.

E. V. D. (Wanstead).—Will low resistance
telephone receivers with a suitable trans-
former be as good for a crystal set as 8000 ohm
receivers ?

No; the high resistance ’phones are preferable.
* * *

“Pevsig” (Halifax).—For what useful
reason i3 a potentiometer control -included in
the circuit of my four valve set with two
stages of high frequency amplification ? I
do not use it, and it seems to make little or no
difference whether I do or not.

You have not required to use the potentiometer
evidently because you have mnot experienced an
trouble due to re-generative' action taking ‘p{ace be-
tween the two tuned efrcuits. 'When both the grid
and plate circuits are tuned tq approximately the
same wavelength self-oscillation usually occurs, and
it is then that potentiometer control operating on
the grid potential of the high frequency valves is
uscful.

* * *

C. S. D. (Reigate).—How can I make a mag-

netic detector ?

For small amateur aerials it would not he worth
while constructing such a detector. A cartorundpm
and steel with battery and potentiometer will give
you better results. 8

* * *

W. B. B. (Newcastle).—Is there any differ-
ence between an amplifier and a magnifier ?

Yes; these terms are npglicd to radio-frequency
and audio-frequancy apparatus respectively.

* * *

“LAIREA ” (Bradford).-—What will be the
better, a 70 ft. single aerial 40 ft. high at both
ends or a 50 ft. double 35 ft. at one end and
45 at the other ?

The longer single aerial will prove thie most efficient.
* * *

T. R. (Reading).—What are the relative
advantages of a grid leak and a grid potentio-
meter ?

That is impossible to say as the functions are en-
tirely different; they cannot be regarded as alter-
native pieces of apparatus. Using a grid condenser
a potentiometer is useless and theoretically a leak is
essential, but in practice this is not always the case
owing to the presence of acecidental leaks. If a grid
condenser is not used a grid is useless and a potentio-
meter control very useful. See alsoreply to * Pensie
(Halifax). o :

* * *

“OrLp SorLpier” (Bristol).—I experience
considerable “ fading *’ on my single valve set
and always at the most critical and interesting
moment. If I disconnect the H. T. I can
start all over again, but the same thing
happens once more just a few moments after I
have settled down comfortably. Can you
advise as to the cause and remedy ?

It is hard to give a definite opinion, more especially
as you do not send a diagram of your sct, but it is
probably due to a broken grid circuit, which causes
the grid to become negatively charged, thus causing
the signals to “ fade ” until sufficient potential has
accumulated for the grid to discharge itself. An
easy test. is to remove the top of the panel carefully
while the set is in operation and at the moment of
fading touch the grid leak or connection at.the grid
valve leg terminal with a damp finger. If signals
imincdiately resume their original strength then the
fault is as above or a grid leak of too high resistance.
If this latter is of the usual commereial compouud
type a light lead pencil tine can be run along and the
cffect of that noted.

* * *

Z. M. N. (Caister)—What is the actual
difference between V24, Q and R valves, and
on what anode voltage do they work ?

Practically the only differences are the disposition
and size of electrodes and slight variations in degree
of vacuum. The Q requires 200 volts, the R 75, and

the V24 24 volts.
; * * *

T. I. P. (Exeter).—Would it be a good plan
to shorten the unused portion of an inductance
coil to cut out the dead end effects ?

No ; it would be better to leave it opon, as the
currents induced in it would increas the effective
resistance.

* D1scUSTED " (London).—Is it usual to sit
for hours without hearing anything? I can
see Marconi House aerial from my window,
but have not yet heard a sound.

That question has.been asked before, but in-
variably because there was something wrong with
either the set or its manipulation. In the first case
we have no details of your particular installation,
but we must mention that, judging by some of the
correspondence received, it is imagined by not a few
that once a sect is made or purchased all that is
necessary is to connect it to the earth and aerial, and
then wait for signals to be heard. In this respect
patience is sometimes rewarded by sheer luck. In
others it i3 not. Apart from the searching round
with variable inductance and condenser with the so-
called * simple * crystal set it must be remembered
that a crystal detector requires delicate and careful
adjustment. To merely arrange it so that the elements
are in contact i3 not setting the detector so that it is
certain that it will function. Unless it can be adjusted
to a buzzer signal it is necessary to constantly vary
the pressure, which should not be heavy, and the
position of the contact until first the signal and then
-the loudest signal is obtained, It i8 necessary to do

- thig while searching round with the inductance and

condénser in the neighbourhood of the wavelength
of the station from which it is desired to receive.
Others again invest in a complicated multi-wave set
without having the slightest idea as to the “ whys
and wherefores ”* of even the fundamental principles
of tuning, etc. It would seem to us that this might
be compared to a man who has purchased a motor
bike without having previous experience with an
ordinary push-bike, forgetting that it is necessary
to understand * balance ” before undertaking the
adjustments and control of the mechanism. 1t is to
provide just that understanding that * Step by Step ”’
and other articles appear in P.W., and you should
turn up back numbers and thoroughly re-read them,
paying particular attention to those that deal with
*“ tuning.”
* * *

W. T. L. (Hunstanton).—For discovering
the gauge of fine wires I have been told that
a volume test will answer. What is this ?

Measuring the volume of a-certain length of wire by
its displacement of water in a small glass vessel
graduated in cubic centimetres, and dividing by
that length to ascertain the cross-sectional area of the
wire. Needless to say, the greater length of wire
employved for the test the less will be the subsequent
error in the calculation.

* * *

N. M. L. (Brighton).—I wish to construct a
set with fixgd inductances so that I can tune
with condensers only. I wish it to be a two
circuit set and to have a range of 360-1,000
metres.

The tuned circuit condenser ean be .0005 mfds. with
an induetance having a value of 1,000 microhenries.
It is impossible to give definite figures for the open
circuit, as the question of aerial ‘and earth must be
considered. You should experiment with an indue-
tance not above 2,000 microhenries and a variable
condenser of .005 mfds.

* * *

“AMATEUR ”  (Croydon).—Which is the
more efficient, low or high frequency amplifi-
cation ?

For weak signals H. F., but for stronger signals
there is little to choose. H. F. requires more

 wangling,” but it reduces low frequency intcrrup-
tions, as explained eclsewhere in these columns.

Ed * *

G. F. B. (King’s Cross).—Are basket coils as
efficient as single layer coils, if not, what is
their advantage ?

Not quite, and more ditficult to wind, but save
space and are better for dealing with comprehensive
wavelength ranges.

* * *

S. Y. T. (Durham)—How can one recognise
C.W. signals ?

C. W. gives a clear musical note varying in pitch
with variation of tuning.

(Continued on page . )
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Buy Your Own Fome-Set To-day, to enable you to
“listen-in " to Broadcasting of Concerts, Speeches,

ews, Time-Signals, etc., etc. The entrancing World of
Wireless will be yours, ~

Foxe Crystal Set No. 1 as illustrated. Complete
with Head "Phone, Detector, Tuning Coil with variable
adjustment, 100 f1. Aerial and Insulators.  No batteries

re'qluire(!l.‘l R}:nge: z'gele%raphic Signals—150 to .200
miles. e — ~ 6
Moeusnte K 'i’nonny Péli":heeti Price £3 18 6

Hardwood Box. Cash with order,
_COMPLETE PARTS for Baildiny a Crystal Set
in Your Own Home - - -« Coa plete.

Post free.

Write to-day for full particu’ars of our
No. 2 Crystal Set— the “"EUREKA"
VALVE-UNIT SYSTEM — enabling the
exp:rimenter to ADD to his ex’'sting appar.
atus as desired. Th: ‘‘Eureka” Unit
System is by fa: the most flexible msthod
cf reception in existencs.

Eritish M:de tkrcughoutty

The Electric Appliances Co., Ltd.

{Dept. W), 8, Fisher Street,
Southampton Row, London, W.C.1.

= == — .= _ —=_"3
[ AVAV A VAV, VA VAVAVAVAVAVAVAVATAVAVA VA VAVAYY )
USE STEVENS’ COUNTERPOISE EARTH
. BOX AND CABLE OUTFIT
Obviates connection to water main, ensures
best results when installed to any receiving
set,  Send cash, §/6 includes postage U.K.
instructions supplied. Length  of  cable,
30 {t., additional 10 ft, lengths 1/- each.
A. H. STEVENS,
12, Shrubbery Road, London, S.W.16.
Phone, Streatham- 1816, Trad> Supplied.
ONANNANNNNNANANNNANNANNANANAN &
LOW RES. RECEIVERS.

150 w new 3/6 each, Post Free.
Stout Bamboo Poles, 2 ins. diametey, suitable
Wireless Masts, in bundles of 4 poles, 3/- per bundle,

Carriage forward.
HYAMS, Southville, South Lambeth, S, W.8,
AL s

WIRELESS MASTS

45 tt., 39s. 6d. 29 1t.. 293. €d.
Complete with necessary Iron Fittings, Stay
Lugs, ete., for IMMEDIATE ERECTION

Will save you endless trouble. Don’t buy odd,

’ unfinished or inferior thin steel poles.
Bamboo Spreaders. @Galvanized Guy Wirea.
Actuall List, particulars, post free 3d.
Manufacturers: [Trade Enquiries Inviled.

THE AMATEUE WIRELESS SERVICE,

. pept.2 P.W, 83 Elms Road Aldershot

RUBBISH
Is easy obtainable. Buy right and so insure customn
LARGE STOCKS OF

Ebonite, Sheets, Rods and Tubing kept. Moulded
Impmved Dials and Knobs, etc.  Panels cut to size.

DON'T HESITATE.—Wrile for Pric: List Now.
RADOITE-—41, BERNERS STREET, LONDON, W.1

8 ft.

'FOR TOOL BARGAINS

CALL or WRITE
TO-DAY to:

Before buying elsewhere compare ouz prices.
in London.

We guarantee you satisiaction, so yon can safely Shop Wy Post.

Remember, we have the Largest Stock of Tools to select from

Bargain List sent Post Free.

GEORGE ADAMS (%), 2556 HIGH HOLEORN,




IF IT'S ABOUT WIRELESS
{ —ASK US—

We . hold a complete stock of
everything wireless .and can usu-
ally supply by return post.

Send to-day for complete lists.
ELECTRICAL SUPPLY STORES

5, Albert Terrace, King Cross,
HALIFAX, ENG.

That book you want

On Wireless, or any Technical subject.
Foyles haveit, or will quickly obtain it.
1,000,000 vols. (Second-hand and New)
on every conceivable subject in stock.
Write for Catalogue_ 120 (free) mentioning
requirements.

FOYLES, 121, Charing Cross Rd., London.

TO WIRELESS EXPERIMENTERS. PATENT YOUR
IN ENTIONS.

Thoy may prove very valuable

sonsultations free BROWNE & CO., Patent Ag nts,

# Warwick Court, Holborn, London, W.C, 1.

Bstablished 1840, Telephone, Chancery 7547,

——R.E.W.8.——

Migh-class instruments, efliciency guaranteed. l
Buy from the muakers and save money. Vulve
Bets on Unit system, complete with best
accessories, from £10 10s. Crystal sets (25
miles range broadcasting), complete with
‘phones and aerial, from- £3 188,  Aff acces-
sories, cheapest and best. Trade enquiries
inv:ted, List stamp.—K. E. WIRELESS
SERVICE, 10, Glenview Rd., Lewisham, S.E.13 |

AP AP PP T T
INDUCTANCE COILS-COILS-COILS

Cut out those *‘ dead-cnd ' effects of the now obsolete
- **Slider” Coils by usiug the improved *“ Honey-Comb "
Coils—Tuning easier—Signal strength increased.
et of 3 Coils complete with holder, mounted ebonite,
in mahogany cabinet, interchangeable, for 25/-, or
-coils alone, unmounted, 3/6 each, any wave length,
VARIABLE CONDENSERS —Best possible, with
seale "0003,12/6; 0005, 1676 ; *001, 21/6, in mahogany
cabinet. Post extra these and coils above.

TRADE SUPPLIED.

:KENWARD Bnos.’ Wireless Manufacturers.

RYDE, I.W.
RADIO MASTS.—Before buying your mast, let ns
quote you_ for best quatity steel maust, complete with
guys, anchor plates, ctc., ready for hoisting aerial.
Des'gned on scientific prinelples for strength, lightness,
and portability. Height to 50 feet, Conpetitive prices.—
Trade enquiries invited. —H. LONGTON, A.M.I,
Mech,E., 43, Johnson St,, Westminster, S. W.1.

NEW CELLULOID CASE

CONDENSERS
241
000>
17/6

0003

15/-
00005
12/6

QUALITY TELLS ",
2%.Gross sold in
- six days
Every descrip-
tion of Wireless
oods

I have lavge quantities of good and cheap Wireless
Accessories, .
SPECIAL TERMS TO THE TRADE.
B. L. HOUSTOUN,
65, Endell Street, London, W.(.2,
FPhone : Regent 4911,

Particulars and |
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RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued from page 383.)

T. R. (Birmingham) has trouble with his two
valve set. The chief trouble appears to be
“howling ” when handling the series:parallel
switch.

This trouble may be very greatly reduced by placing

the series parallel condenser in the earth-lead and not -

the aerial, as you have it at .present. Judging by
your diagram, yvou have your leads- all over the
place. Separate thesc and cut out the plug arrange-
meut for the second valve, This will have a good
effect. The condenser that vom have across the
reaction is far teo great in capacity if the .003 mids. Is
correct. 0002 or .0003 woild be more suitable.
Try the clrcuit O‘l‘lt with 20 rmcti?kn condenser.

“ WorrieD ” (Leyton).—Is an aerial 40 ft.
long, twin, of 7-22 stranded wire O.K. ?

Quite, provided that you have it at a fair height.

Is cloth and rubber-covered wire suitable
for a lead-in.

Not without further insulation at the point where
It touches the wall or angthingc An ebonite or a glass
or even a thick rubber-tube should be used.

I have bought a crystal detector. How
.am I to know whether it is carborundum, and
therefore requires a battery or not ?

In the first case, if it is not steely black, but
green. blue, white, or some such distinctive colour,
it will not be carborundum. Carborundum is in-
variably used with a sipall round steel or copper plate,
or rather-heavy Steel needle, and will not be in com-
bination with another crysﬁal, or have a fine wire

‘* feeler.”
* * *

T. P. (Watford).—I wish to wind a basket
coil suitable for Marconi House, Writtle, and
amateur stations.

Wind with 24 8.W.G on a 2 in. ‘hole 32 turns. for
which a .0005 mfds. variable condenser will be required.
This will give a range of some 200-420 metres on an
average amateur aerial, and will cover the stations

that you mention.
* *

“ ENTERTAINER ” (Doncaster).—Can I re-
ceive concerts on a 5-valve set,-and transmit
this 'on aland line telephone to v&rious friends ?

Yes, you can do that by placing the telephone trans-
mitter just in front of the loud speaker. Owing to
the noises invariably accompanying land .line tele-
phonic transmission, your listeners will not credit
wireless with that clarity of reception which is the
remarkable poim;( of a “vli-h:\nmed*mt. 3

J. K. (Plymouth).—Will rain, snow, or wind
affect wireless waves ?

Not directly. Rain or snow will cause aerinl
leakage and loss of energy unless great attentiom is
paid to insulation. That is in point of the aectual

. reception, but ‘unless undue electrical disturbances

accompany inclemencies of the weather, it will not
affect the wireless waves one way o: the other, g
* *

B. G. W. (Stockport).—If I had a very small
erystal set very close to the Marconi Station
at Carnarvon, would I hear what they were
transmitting ?

Neo, because:'that station transmits on C.W. All
that_it would be possible for you to hear would he a
series of clicks.

Would I'obtain a good range with a one-valve
set and a frame aerial 6 by 8 feet ?

No, you would have but a very limited range with
one-valve on a frame aerial.
* * *

C. 8. M. (Manchester).—What wave-length
would I obtain with an inductance 6 by 6 in.,

"wound with 26 S.W.Gr?

450-4,000 meters approx. You mention that your
-filament battery is a single cell of 2 volts. You will
require two such cells in series, giving 4 volts, undess
you are usinq some special kind of valve.

* * *

0. J. B. deamington)~—~What \is a step-
down transformer ?

A, transformer the windings of which are such‘that
the pressuré of voltage induced in the secondary will
be less_thnn the pressure applied to the primary.

Can you tell me what to do when as often
seems to happen, the acid from the accumu.-
lator creeps or spills on anything ?

Apply.strong ammonia solution to clothing -(keep
the ammonla well away Jfrom the cells), or for burns
apply -dilute ammonia, washing soda, whitening, .or
limewatar,

THE MARK OF RELIABILITY

1to 12 volts, J 1035 amps.

VOLT & AMMETER

Combined Dead Beat Pocket Type. New and not
German. Splendid Instrument in Nickel Plated
Case. Ideal for Testing Cells and Filament Current.

POST 5 l NUMBER
-PAID LIMITED
OTHER EXCEPTIONAL VALUES.

Aerial Wire. Enamelled Hard Drawn, 7/2's
Copper, 5/- per 100 reet. 3
Agnal Wire. Bright Hard 7/82's
Copper, 4/- per 100 fect.
Aerial Insulators. Shell type, 2 in, by 2} in.,
grveen, 1/2 each.
Aerial Insulators. Reel type, 2 in. diameter,
brown, 3d_ each, [216 cach.
Filament Resistances, For panel mounting,
H.F. Transformers, plug in type, 300 and 700
metres, 4/- each. -
H. Transformers, plug in tvpe, 1000 m.,
4/6; 2,600 1n,, 5/6 cach. Lpins, 3/~ each,
H.F. Transiormers, Formers only, with
Tangent H.F. Transformers, Al rapges,
6/6 cach.

Switch Arms. Complete fitted witk knob, 1f-
and 2/6 each.

Dewar Switches, D.P. Change over,
t¥pe, 2{- each, 5 feach.

Lightning Arresters. Carbon block type, -1/6

Valve Holders. Flanged * A°" type, 1/,
Ebonite, with 8 nws, 1/5 eagh.

Ebonite Panel, fitted® with 3 Valve Holders,
complete 4f-, %

Ebonite Panel, fitted with 2
complete 2/3.

Valve Sockets, per set of 4, with 8 nuts, 7d.

Transformer Holder. With 4 terminals and
wired, 3{6 each,
High Note Buzzer
treble, 26 each.
Telephone Transformers (Army type), 9/-ea.
Wireless Jacks, Asillustrated, page 733, 1/-ca.
Brown’s Type * A " Headphomnes, Guaran-
teed new and unused. 8.000 ohms, 49/6; 120
ohms, 42/6; with cords, 51/6 and 44/6,

Ever Ready Batteries (all sizes). 16 -voit,
3/6 each,

Mica. Clear Ruby, °092 in. thick, 3 in. "by 2 in., §
1} dozem pleces,

Inductance Slider Rod, }-n. square, 13 in.
long, drilled, 6d. cach.

Elider, complete with phunger, }-in. rod, 6d. ea,
Contact Studs, Fitted with nut and washer,

1/3 dozen.
Condenser Vanes, Best Aluwminium, 31 in,,
3d.;

Drawn,

Valve Holders,

(Army .type), worth

1/6 dozen pairs.
Condenser Spacing Washers,
large, 6d. dozen,
Condenser Screwed Rod, Brass, 12 in, long,
1/8 in.. 4d.; 3/16 in., 64, per yard,
Insulating Tubing. Assorted colours, 6d.
Sheet Ebonite, 3 to 3 in. thiok, 4/8 per b,
Terminals. Mark 3 N. Plated, 4B.A., .2/6 doz.
Terminals. Small pattern. 9d., dozen. E
Dubilier Condensers. All capacities at prices
advertised.
Grid Leaks. All resistances, 2/- and 5/- each,
Vernier Condenser. Panel type 03005, 5/~
Radio Instrument L.P., Transformers,
25/- each, "
Tangent L.F. Transformers, 22/6 each.
Ivorine Scales, 0.180, good quality, 8d. cach,
Ivorine Tablets. Bet of seven, 1/-,
Skinderviken Microphone Buttons, 5/- ea.
Burndept and De Forest. Coils in stock.
Advertized Prices. [type, 1j- set.
Small Plug and Sockets. Coill mounting

Complele Ilustrated Catalogue, post free 4d.,
allowed for off first order. Orders under 5/8
add 6d. for postage.

J. H. TAYLOR & CO,,
ELECTRICAL AND RADIO ENGINEERS,

Macaulay St., HUDDERSFIELD.
Telephone, 3i1. Telegrams: *’ Thorough,”’ Huddersfield

Small,

PATENTS,

TRADE MARKS and DESIGNS,
QEE, Patent Agent, 51/562, Chancery Lane,
London, W.C.2. Tclephone,” Holborn 1525.

THE BEST BOOK ON

WIRELESS FOR AMATEURS

How to make and use 2 Wireless Valve Receiver Set, By
E. K. Spiegelhaler. This book has been specially written
for Amateurs in Wireless. Clear Oonstructional details
accompanied by 24 very practical INlustrations are given,
which will enable the operator to build his own set
economically and to work it successfully when made.
Price 2/- net. Send P.O. for a copy.
E.&F. N, SPON, Ltd,, 57, Haymarket, London, S, W.1,
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PRICE LIST OF UNITS (in sets of parts). ?
17s. 6d. :.
: No. 5. Low Frequency Amplifying Unit 33s. 6d. :

fyrees {yinggUnit 13s. 6d. :

: No. 4. Valve Detector Unit

i No. 3. High Frequency Ampli
i Mahogany Cabinets to fit each 3s.6d
3 All nemly packed with full instructions.
Postage '9d. extra per unit, but frec

on all orders of £2 and over

........................................................................

willd your ounCalve Set
—this 24 page Booklet shows you how

It is no longer necessary for you: to buy an expensive ready-made
Valve Set if you possess a screw-driver and a pair of pliers.

This little Book explains in non-technical language the principle of
the Peto-Scott Unit system of Standardised Radio parts, and shows
how you can build, stage by stage, a wonderfully efficient Valve Set,
which will always be a source of satisfaction to you.

Further, it will afford you the satisfaction of knowing that by home
construction you have effected a considerable saving.

All sets of parts are standardised, and the difficult jobs, such as drill-
ing, tapping, transformer winding, etc., have been done for you—yoqu
need only to assemble them and wire up according to instructions.

Send for this Booklet to-day—it will save yow pounds.
Visit our Stand, No. 16, at the All-British Wireless Exhibition,

; : D GREIEN, N.1.
i Qur big 32 pp. Cat. sentfree with Radio Booklet. : ZAEIID (el NI
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Horticultural Hall, Sept. 30th—Oet. 7th,

Show-rcoms and Offices ;
FEATHERSTONE
HOUSE

64, HIGH HOLPORN,
LONDON,

| AGENTS WANTED

Sole -agencies for the

radio productions of

FELLOWS MAG-

STAND
10

HORTICULTURAL] NETO CO., LTD.
HALL, . .
September 30th Agenmes will be ‘granted
to

October 7th. to one firm in each of

the principal towns.

Address applicalions to
WIRELESS MANAGER—

FELLOWS MAGNETO Co., L.

CUMBERLAND AVENUE,
PARK ROYAL, N.W.10.

" Phone: _ ’Grams :
“ WILLESDEN,”’ 1560-1561, “QUIXMAG,”’ ’PHONE, LONDON,
EDS. 1.

A Valve Accumulator
of Exceptional Merit

6 Volts, 50 Amps:,
35s. the set,
carriage 3s-

4 Voits, 50 Amps.,
24s. the set,
carriage 2s.

Wiite for [Hlus-
trated Catylogus,
3 stamps, or list of
H.T. Batteries and
Accumulators, free

Visit our
Stand, No. 15,

at the
Wireless

Exhibition,
Horticultural
Hall,
Sept. 36-0ct. 7

Fitled in
Wooden Case with
Leather Strap Handle,”

WATES BROS., \incswiv, Lonbon, w.os.
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UBILIED |

(CONDENSERS )

DO NOT FAIL TO VISIT OUR STAND No. 36 AT THE |

i All British Wireless Exhibition

and Convention

and inspect ocur new Fixed and VARIABLE Condensers. We are
alsg exhibiting the o6 DUCON ”

our New Attachment for Radio Reception from any "iElectric
Lamp-holder.

The DUBILIER CONDENSER Co. (1921), Ltd.,

DUCON WORKS, Goldhawk Rd:, Shepherd’s Bush, London, W.12

Telephone—Hammersmith 1084 Telegrams—Hivoltcon, Phone, London Code—Marconi International

WIRELESS BROADCASTING

“PALMER-FONES”

These ** Super-Sensitive ” Head Phones are the result of many years’ expe-
rience, and over 30,000 of these have been purchased during the last four
months, and repeat orders are being given which prove their excellent vaiue.

DELIVERY FROM STOCK.

Bvery Set is thoroughly tested, and all are guaranteed in perfect condition,
readily adjusted to any position. Very light and comfortable. Standard
resistance 4,000 ohms.” lach conaplete with Double Head gear with con-
necting cord.
293, 0d. price over Counter. 29s. 6d. price by Post.
We“also supply 120 ohm, 2,000, 6,000, and 8,000 Head Phoncs.

FELLOCRYST

A simple and rcliable
crystal receiver for all
wavelengths from

¥ ARCONIPHONES, From Condenser pacer 300—1,500 * metres.
LEach £4 13 6 \Washers, large and " L
KETROPOLITAN- . small, por doz. pairs .. 13 x3 : 7 : 6
VICKLRS, Compltte Condensers, complete .. 4 6 ¥
Cets - - From 4 10 0| Contact Studs, with nuts \ # {Poitage 16 extra,
Prown's Loud-Speakers .. 5 10 O and washer, per doz. 8 | B E
Magnavox Loud Speaker, i Orystal Cups (small and 3
“Jurfor-“type” .. .. 10 10 0 largo) .. .. ..Each 24. & 64,
Magnavox Loud Speaker, O:r.vs\al Detector .. .. 5 6 2
- e B T X G LR & \Y
-valve " power’ Amplifier, - ,  6-im, 4 \ -
goltnp:cte bw'l:h_ \E‘nl(v!t‘an, 1\"]:[“\-?“”1(:3 frub:u;l..nm.. 50 FEI.I.OGRYST SUPER \\
u ess atteries or s, v 8 H ' - \
Mugnavox) BT 50 10 0 and wagher | Enchisst 3 lfor"talll br?adcastmg wave
3-valve -power Amplifier, Yalve pin o - 2 cogths rom 300500 <
:om[;lete bwtl'thl Talves, Te;mm Lt pl”,e' metres. {
ut less batterles (For edimm, per 3
Mazna vox) we .. 85 0o doz. . 0 0, 8 X4 :7 : 67405,
cr‘"“:ld ’runerl,t auito- “u';f':‘i;'é“'“‘pel %gznéx"plcte, o
coupled, complete with . 'ge, i . =
condense}' and :B-yn{:ln 118 0 | s"f‘é?'°c§£32.’.s¢$°““° rods X FELLOPHUN[
v sta Tuner P oo oo A ol 7
c'éfld‘e‘. nuto-cou‘l))llleu? 23,,@ Brass Screwed Rods, 2 Valve Receiving Cabinct
rompiete with condenser 12-in, lengths s B, 5 for all broadcasting wave-
and crystal .. . .. 213 e Brass nuts, 2BA. (BA, lengths from  300-—500
Ehonite "Valva holders, 4 and SBA, per doz .. 4 . metres.
legsl. with nDuts and T\;g&ng‘faﬁ.’Squ]:;z‘gms: ? £9 K D 0 (Carr
washers 5 s - 10 - -in. 8 ., Y "
Ebonite  Valve holders, Insulators, poreelain, . S 2/ extra)
complete, Bbe:t quality. . 19 '“'1]}3 shell type - B 2 Mullard ““ ORA-’ valves for
:rl:ﬂnue Slider  and Ini?!‘:ll'?ltlors'cg ﬂuo;gelahl, A Fellophone 30 /- extra.
nger .. .. .. all, 4 a - Ao z . .
}:hanﬂeglfnobs. -t - 81 Insulators. o= 2in "> Reel Lvery instrument is complete with double headphone, acrial, and cvery necessacy
knurled edges, tapped, Siynay BUN N R - 4 except valves. Extra headphones complete @ G/~ per pair.
2B - = . e | Ivoring Seales e - & 6 @
Ebonite sheets. various Aerial, Earth, and ‘Phona : 3
th'cknesses (cut to,any Labels .. .. Eac 3 .
size) se  e. per i 4 | Aerial Wire, 100 ft., 3 25 a/ie Fe d
Switch arms, complete .. 26 TI22{B R aneuitons oG 1 ﬁ
C(:ndcnser, ﬂxed‘nm{ mov. Wireless M:\s!s.l in_ four g
ng vanes, atumintum, scetions, totalling 11 ft. 49
wh ot U 2 ol rifhdlaliat B 58 4 FELLOWS MAGNETO CO., LTD
l, ®

POSTAGE EXTRA. WHOLESALE TRADE SUPPLIED,

GEORGE PALMER Wireless and Sound‘

9 Transmission Specialist,

47, Gerrard Street, LLondon, W.1.

Telephone LONDON, N.W.i0. Telegrams :

Willesden 1560-1. . Quixmag, Phons, Londan,
Visit our Stand, No. 10, All British Wireless Exhibition,
Horticultural Hall, September 3oth to October 7th.

(E.P.S) s
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d. B. BOWER & Co., Ltd,

Manufacturing Electricians and Wireless Experts,

15, Kingston Rd:, Wimbledon, London, S.W.19

TELEPHONE : Wimbledon 1030 WORKS : Merton

We are offering, while the stock rasts—'-—
5,000 Complete Wireless Sets made in
our own works, each set consisting of—

COMPLETE CRYSTAL RECEIVING SET,

With a wave length of 2,700 meters maximum,
and 300 meters minimum:

1 PAIR OF 4,000 ohms HEAD PHONES
1 HANK 7/22 AERIAL WIRE. (100 ft.)
2 REEL INSULATORS

The whole Set for the sum £ 3 1 5 O

Cash with order. Packed and despatched Carriage Paid.

This is the cheapest and most efficient Receiving
Set on the market, and is guaranteed by us. You have
no further expense. Just crect your .rial, and you
are ready to listen in.

Send for our Complete Illustrated List of Wireless Parts.
WE ARE EXHIBITING AT THE ALL BRITISH
WIRELESS |[EXHIBITION AT THE HORTI-
CULTURAL HALL. COME AND SEE US.

The Best Book About Wireless Telephony

JUST PUBLISHED

RADIO FOR EVERYBODY

BY A. C. LESCARBOURA, MANAGING EDITOR OF
THE '"SCIENTIFIC AMERICAN."”

‘ EDITED BY R. L. SMITH ROSE, M.SC., D.1.C,

| With 170 Hlustrations. Crown Svo. 7s. 6d. met. |

Methuen & Co.,, Ltd., 36, Essex Street,
b London, W.C. 2.

STAND No. 37

ALL BRITISH WIRELESS EXHIBITION

Horticuliural Hall, Westminster, Sept. 30-Oct. 7.
WE ARE EXHIBITING
Crystal Sets. Valve Sets.
High Resistance Telephones.  Loud Speakers.

Precision Air Condensers. Fixed Condensers.
Series Parallel Switches.

Our 7-valve self-contained cabinet sct without external
aerial or wires of any description will be on show.

RADIO INSTRUMENTS, LTD.

Only Address: 12a, Hyde St.,New Oxford St.,W.C.1.

Telephane: REGENT 1908. Telegran s: ' INSTRADIO, LONDON.”

SHOW ROOMS :
BARRAS BRIDGE,
NEWCASTLE.

" CHASE

TELEGRAMS :
CHASE, NEWCASTLE.
'PHONE {after Oct. 1
3 CENT.

RADIO

MANUFACTURERS OF WIRELESS
APPARATUS.

CHASE RADIO VARIABLE

?

CONDENSER.

COMPLETE CRYSTAL AND VALVE SETS IN STOCK.

Valves and ’Phones, H.F. Transformers, L.F. Transformers, Inductance Coils, Switches,

TO prove that the CHASE RADIO s
absolutely of the best, we are offering some
products at SPECIAL PRICES:

200 only of ‘0007 Variable Condensers, with special
brass scale and knob, at 22/6.

200 only Intervalve Transformers at 18/-.

200 only Telephone Transformers at 22/-.

Magnavox Loud Speakers, Brown's Telephones and
Loud Speakers, Sterling Telephones.

List Price 28/6.

List Price 22/6.

List Price 27/6.

CHASE RADIO INTERVALVE |
TRANSFORMER. }

Accumulators and H.T. Batteries, Etc.

‘Write at once for our List of Apparatus.

Everything in Stock. We do not keep you waiting.

BEST TRADE TERMS ON APPLICATION.

THE CHASE MOTORS Co., Ltd.,

Sandyford Square,
NEWCASTLE-ON-TYNE, |
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DON'T BE CAUGHT !!11 |
FROM FACTORY TO YOU

. e are really actual manufacturers,
! Deal direct
And don't waste money. Why pay
I middlemen’s prefits 7
‘ Reap the benefit yourse!f: {

Artlcularly note our sets
are guaranteed absolutely complete. Don’t

Rush and buy a supposed cheap set and find
your extras exceed your original cost,
Take our advice, buy from Factory.

ure saving of money.

Our Sets guaranteed by experts who are
holders of degrezs. We Guarantee all parts new.

| NO WAR STOCK USED.

e WE SELL COMPLETE SETS.
i { ¢ LACLAND” 1 Valve Set

£12 0 0
| 2, . £16 10 O :
- 3 . . £19 10 O :
| " 4 £22 5 0:

Carrlage Paid Immediate Delivery

Agents Wanted for (parts of) following Cozmtw's—-
} Kent, Surrey, ILssex, erls, Bucks and Middlesex,

| Lacland Electrical Manufacturing Agency (Dept .),
68, GREAT QUEEN STREET, KINGSWAY, W.C.2.
‘ (HOLBORN I:ND)

GERRARD 5341, (Sce also our advert. on page 382.)
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PROMPT DELIVERY.

© TURNOCKS TELEPHONE WORKS,
2 41, HIGH STREET, ASTON, BIRMINGHAM

HERE’S

REAL RADIO SERVIGE.

OUR AIM—IMMEDIATE DELIVERY. QUALITY HIGH, PRICES LOW.
Don’t watch our Advert. only, Watch our Windows and com-
pare our Prices and Quality.

Aerial Wire, 7/22 stranded copper ... per 100 ft. 3/6

Reel insulators . each 2d,
Inductance Coil, wound with 24 Enpamel wire ... . »  3/6
Brass Rods, 1 in. &q., 13-in. lengths . o 6d.
sliders, ;best turned Ebonite ... e 9d.
Crystal Detectors, mounted on Ebomte l:m:e a/é
s Cups 5 each 2d. Jlld 3d.
Condenser Vanes, cut true to lloooth ... each 9d.
Spacing Washers Small, ‘3d. per doz ] large, per doz. &d.
Ehonite Knobs, threaded with 2B.A. nut ... each 6d.
Ivorine Scales, 0-180 o g ey 9d.
Ebonite Condenser Dials, '0-180 £ 1/6
Ivorine Tabs, Earth Aerial, Phenes, Reactance, H.T.,. L.T. » 2d.
Blocking Condensers . - @0 2/6 -
Valve Hoiders, Type A .. . 5 10d.
™ better -type: I— TR %00 cach 1/6, 1/9, 2/3

contact Studs o A - per doz. 8d.
Valve Legs, set of four, with’ nuts - ... 6d.
Ename! Wire, 24 S.W, per 1b. 26

Double Headphones, 4000 obms excellent quﬂlty per pair 25/-
Our No. 1 GRYSTAL SET, 12 in., x 4 in., Cylinder wound with 21 $.W.G.

Enamel Wire, mounted on po"shed wood base, double shiders. Crystal De-

tector, mounted on Ebonite base, with Hertzite Crystal. Terminals marked

with Iverine tabs. 1 Coil 7/22 Aerial wire, 6-reel Insulators, 1 Lead-in tubke,

9 in. x % in. Ehoni;‘e 1 pr. Double Steel Headband,

Telepiones, 4,000 ohms (Guaranteed tested). Pos'age

free in United Kingdom £3“‘2°6
LARGE STOCKS OF ENAMEL, COTTON, AND SILK.-COVERED WIRES.

FOR FURTHER ENQUIRIES AND PRICES, GIVE US A RING, OR WRITE.

CATALOGUES FREE.
WATERLOO ELECTRIC CO.,
ELECTRICAL AND WIRELESS ENGINEERS,

129, Waterloo Road, London, S.E.1.
TRADE SUPPLIED, (1 min, Waterloo Station). Telephone, HOP 5(5-19.
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FILAMENT
RESISTANCES
: We have now reduced .the :
: price of our Filament
: Resistance to

VARIABLE
CONDENSERS

: If you are wanting parts or com- |
: plete condensers come and see :
: our .stock; we have many types :
g to select from :

ViSIT STAND No. 12 AT THE ALL-BRITISH
EXHIBITION, HORTICULTURAL HALL,
SEPTEMBER 30—OCTOBER 7.

Showrooms and Gerrard :

fices : 110 STRAND. 8806.
IIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIII!IIIIIIIIIIIIIIIII!IIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIlIIIII

El

PREPARE for
BROADCASTING.

BUILD YOUR SET

Amateurs’
Accessories,

Condenser Vanes (Alum,)
1.6 per doz. pairs—Post, 3d,

DUNCAN FRASER,

Sentinel House, Scuthampton Row, Lo. don.
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THE
'POPULAR /
WIRELESS
PERFECT & COMPLETE SETS

All Ready Wired to Fix to Aerial. No Blue Prinis to Confuse.

DON'T BUY INFERIOR AND INCOMPLETE SETS.
CALL AND COMPARE OURS BEFORE PURCHASING.

339

ALL BRITISH
THROUGHOUT

HIGHEST
POSSIBLE

The “POPULAR”
CRYSTAL SET.

OF THE .. Finest instrument made, including : . i
Double Slide Tuning induetanee. Detector with Micro-adjust-
B E S T ment. Telephone Condenser. Terminals for Aerial, Larth

EVERYTHING

INSULATION
THROUGHOUT.

and Telephone. All' Brasswork burnished. and -lacquered.

The whole mounted on a highly-polished base. Four Insulators

(reel type).  Capaclty ior 7 *Phones. ‘ Aerial 150 ft. 7,22 wire.

Inside & Cut. : Perfect
? PRICE, complete L -la 2 ST EAANT

Wworkmanship

The “POPULAR”
TWO-VALVE SET.

Polished Mahogany Cabinet, Sloping Front,
combed corners:

Ebonite Panel (Matt ﬁnish{.

Terminals highly laequercc

engraved. E . a

Filament Resistance, very silent in operation,
and fine contact.

Grid-Leak and Condenser.

Telephone Condenser,

Variable Condenser, for Tuning.

Intervalve Tramsformer, first quality, wound
with double silk, giving a very high insula-
tion.

- Variomweter in separate Mahogany Cabinet,
combed corners, I

Hich-Tension Battery, 4:15 volt units.

Accummulator, 4v.60A. (actual), Block type.

Pair of dowble Hend "Phones, 1,000 ohms.

Two Valves, ** Mullard's Gra.”

Aerial Wire, 130 ft. 7/22 copper.

Four Insulators (reel type).

PRICE, complete £14-1 4.0

The “POPULAR”
THREE-VALVE SET.

Polished Mahogany €abinet, Sloping Pront,
combed corners.

Ebonite Panel (Matt finish).

Terminals highly laequered and. suitably
engraved.

Two Filament Resistances, very silent in
operation, and fine contact.

Grid-Leak and Condenser.

Telephone Condenser.

Variable Condenser for Tuning

Two Intervalve Transformers, -first quality,
wound with double silk, giving a very high
insulation.

Variometer in separatc Mahogany Cabinet,
combfed corners.

High-Tension Battery, 413 volt units.

Accumulator; 6 volt. 60 amps. (actual) Block

The “POPULAR”
SINGLE-VALVE SET.

Polished Mahogany Cabinet, combed corners.

¢ Ehonite Panel (Matt finish).

Terminals, highly lacquered and suitably
engraved. h p p

Filament Resistance, very silent in operation,
and fine eontact.

. Grid-Leak and Condenser.

| 'FPelephone Condenser. |

Variable Condenser for Tuning.

Variometer in separate Mahogany Cabinct,

. combed corners.

High-Tensgion Battery, 4'15 volt units.

Accumulator, 4v. 30A. (actoal), Block type.

Pair of Double Head ’Phones, 4,000 ohins.

Valve, “ Mullard’s.Ora.”

Aecrial Wire, 150 ft. 7/22 copper.

Four Insulators (reel type).

PRICE, complete X£10-10.0

and soitably

type.
Pair -of double Head 'Phones, 4,000 ohms.
Three Valves, ** Mullard’s Ora.”
Acrial Wire, 159 ft. 7/22 coppor.
Four Insulators, reel type.

E, complete £24.10

ALLL. MAHOGANY CABINETS beautifully finished, combed corners. Terminals highly lacquered
and suitably engraved.—CALL AND INSPECT AT OUR SHOWROOMS.
EXTRA = Single Ear Pieces and Attachment, 2,000 Ohms., 14s. 6d. each.

DELIVERY IN ROTATION. - CARRIAGE  PAID

GUARANTEE.

AtovevSezs are guaranteed thoroughly efficient and perfectly finished, if not approved return to us
undamaged within Seven Days and we will refund the full amount paid, immediately.

To BRIGG GORTLEY & Co., 39, St. Andrew’s Hill, London, E.C. 4, Telephone—GENTRAL 2340
Please forward,' Carriage Puaid:

for which | enclose crossed Cheque or Money Order on conditions of above guarantee named. Date........ ... .
J i i g e e O beooe O et o By, Address....................... L T
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GRIFFIN

FOR
UALITY EFFIGIENGY DESPATGH

COMPLETE SET OF PARTS TO BUILD

A SUPER VALVE PANEL FOR 17/-

CONTAINS :—Ebonite Panel,

.in., drilled, Filament Resistance,

Grid Leak and Condenser, Te! ephone Condenser, Valve Holder,

necessary Terminals and Insulated Wire.
Super Crystal Set (300/2 000 metrcs),

* Griffin'’
wonderful value 96

Postage 6d. extra.

38/-

o Price

Cabinets and Panels made to your own requirements.

Headphones, 4,000 chm:, 30/-
T/ze best and cheapest for the price.

They have passed our fest.

QUALITY PRICES,

Accumutators, ‘' Three Star "
4 volt, capacity 10 amp. hrs., 19/3

4, » 20 w 25/9
6 " 10, » 2811
6 30 ., w49/

Balterles, IIT (Siemens)

15 volt, af-; 30 volt, 9/-; 60 volt,18/-

Aerial Wire,
Bare Copper, 7/22, 100 tt. ... 3/6
Enamelled, 7/22, 100 fb. a6

Silicon Bronze, 18G., 100 ft. 313
Ehonite,

Condensers, special quality for

pane!

001, 25/-; 0003, 15/-; °0005, 20/-
Crystal Detectors, 4/6 and 9/6
Filament Resistances, supe:ior, 4/6
Headphones, 4,000 oims, 25/-
Brown’s, Stirling, 52;-
Coil-holders, 3 colls, 21/-; 2 coils,

Inductance Coils, wound. 12 in. by

“ A" quality, sheet, per lb. 4a/6 4 in., 4/3; unwound, 6d.
do. tube (}), per It. 3d. | Transformers (Federal), 35/

Send us your orders for all other accessories in steck at market prices.
Terms—Cash with order -+ postage. Delivery free, £2 0 0 and over.

GRIFFIN WIRELESS SUPPLIES,
80, Newington Causeway, London, S.E.1

‘(2 minutes from Elephant and Castie Tube Station). 'Phone: Hop 1506.
COMPLETE LIST, POST FREE, 3d.

¥
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OSCILLATION

The POSTMASTER-GENERAL has prohibited direct coupled reaction.
Loose coupling with high frequency amplification using Honeycomb Coils

the simplest alternative.
WARNING

Letters Patent No. 141344,

¥

INDUCTANCE COILS having a cellular
structure and generally known as Honeycomb
Coily are protected by Letters Patent as above.
We.are the sole Licensees in this country
under the Patent, and the Trade and Public
should be careful to see that Coils of this type
sold or purchased by them are of our manufacture,
since there are on the market certain infringe- |
ments of the Patent, and all dealers in
or users of infringing coils are liable to action.

LOWEST SELF CAPACITY—SILENT WORKING-—POWERFUL SIGNALS
Sée these and other coils being actually woumd at our Stand No. 4 by
* Leesona ’’ Patented Winding Machines,
Also, our latest patented GIMBAL MOUNTING for Induetances and
“ MICRO ADJUSTA" and ‘‘ TRIPLUG " patented Coil Holders.

Igranic FILAM ¢ The Mr:sterpxece

RHEOSTATS (Patd ). of
built

Specialist.”?
Rheostat Manuiacturers

COIL HOLDER. COIL HOLDER.

FILAMENT RHEOSTAT
with Vernier,
ASK FOR LIST “P”
AND PRICES.

« TRIPLUG "’
(Patd.)
A)l British Wireless
Exhibition.
BIRMINGHAM

NEWCASTLE.
CARDIFF.

WORKS—
BEDFORD.

3 MICRO ADJUSTA 4

STAND NO. 4

saoel  [GRANIC

BRADFORD.

149, Que
Vletoma St.. LONDON.

ELECTRIC Co.Ltd

Head Office: 10, Fitzroy Square,
London w1

Ecomomc

ELEGTRE

| IMumitep |27 |
THE “POLYGLOT"
WIRELESS TELEPHONE RECEIVER

Specially designed for intevcepting the broadcast Telephony
and Morse signals. A really wonderfully efficient instrument
that exactly meets the demand of the moment. Inductance
is fitted with two sliding contacts for fine tuning. Specxal Pall

n joint “ Rectarite’’ detector,
also fixed capacity mica
and variable capacity mov-
ing vane air condenser, with
Acrial, Earth, and Telephone
tcrmmals Mounted in a
grooved and tongued pollshed
mahogany cabmet with lid and
drop front. sze6 in. x 6%
m. X 54 in. hxgh Weight

2} 1bs.  Price, 59/€6.
‘Phones extra. Ay’

Works :
Twickenham

Telephone :
Museum 1055

Weits
To-day fcr
36 page W!RE-
LES3 LIST
Post Free
ad.

Crystal Receiving Sets

SINGLE SLIDER INDUCTANCE TYPE ‘
Wave Length 1,500 metres

Urasszmbled, £0-18-6 Ass:mbled, £1-13-6 |
| TAPPED INDUCTANCE TYPE Wave Length 900 metres
- Unassembled, £1-1-0  Assembled, £1-15-0 |
| LOOSE COUPLER TYPE Wave Length 900 metres ’
|
|

Assembled, £4-15-0
Send for your Ilustrated Catalogne, printed on art paper, giving

ull particulars of Receiving Sets and all components.
Price 3d., returnable on first order of 5s.

P. H. BOYS & COMPANY,

! Phone Clerkenwell 4454

~Electrical and Wu'eless
Engineers,

187, Goswell Road, Loadoa, E.C.1.

"Showrooms :
303,Euston Rd.,N.W.<

s

EVERYTHING WIRELESS!

Double Head Sets, 4,000 w.. 35/- ‘001 Variable Condensers ., 19/8

Brown-Sterling Do. . 52/— . G0D5 13/6

‘ORA Valves .. . “each 15/= . (These. are. speeial pnces that

“R"”Valves .. .. w 17/8 will not be repez\ted)

Ebonite Knobs ., 0 8d. Lead-in Wire . r yard  10d.

Reel Insulators . 6d. Earth elips e'w 6d, 8d., and 1/-
12/22 Luamelle Aerial erc Coil Plugs, 1", 2" centres 2/9

100 ft.,,9/6 ; 140-G¢. 13/ No. 25 Lnumened Resistance
(This g]n cs best,’ results ow! lng perlb, 5/4
arge surface area.) Velvet Filament Rheostats

3 Coil Holder on base. = . .. 20/- cach 4/6

Set 8 8lab Coils .., .. .. 1¢/- 'L.F.Panels .. . 75/-

Set 7 Basket Coils 7/=- Valve and Cry. stal Panels  f45/-

H.T. Panel (Tuned Anode) 42/6 with Variable Condenser 42/6
WRITE FOR ILL USTRATE'D CATALOGUE. 4d. Post Free.
Enclose 1s. for Radio Chart No. 1.
MAIL ORDERS ONLY, AND YET HUNDREDS
OF SATISFIED CUSTOMERS.

G D. HINKS, (*';Er£5%) Hardington, Yeovil.
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‘B.T.H. Port-
‘able Wireless
Receiver with
‘Additional
Valve Ampli-
fier and two
— Head —
Telephones.

Wu‘eles&

Equipments.

DRI

B.T.H. Portable Receivers, Crystal Receivers, A mplxﬁers,

High'é Low Frequency. Heaa’ Télepliones. Loud Speakers.
Gonceriphones. = Morse Inkers. . Motor Geneyator:Sets for
Wireless. Time Flashers. Aevial Eqmpments szmg
Condensers. Morsc Buzzer Sets Valves. Tungar Rectifiers

Jor Charging Accumulators,

Ty L

B.T.H. Electrical Plant of

- See Stand No: every description—from the
7 at A British smallest electrical lamp to
'}.— Wireless — the largest turbine-. driven
‘Exhlbition, alternator — is = universally
’ characterised by the highest i}
standards of design and
workmanship. These qualities are equally
eyident

in the large range of Wireless
Equipment manufactured by this Company, }
the combination of scientific accuracy
and simple comstruction ensuring- perfect
operatlon

Electrical Engineers

Head Office and Works :

The Brltlsh Themson-Houston Co., lelted

and Manufacturers.

RUGBY, ENGLAND.

=

WIRELESS
for the Million.

BREOADCASTING
SETS A SPECIALITY

E cater for everybody—for the amateur, the
professional, and the trade.

All materials used in our-_factory are specially
selected, and all- finished articles are tested before
issue, and GUARANTEED.

We stock every form of Wireless apparatus, and
.make a speciality of component parts.

SPECIAL OFFER FOR THIS WEEK—
Component parts for our No. 1 CRYSTAL SET,
only £2:0:0 ! !}
4,000-ohm Phones, as used-by the Freneh Army,
immediate dellvery, post free, and GUARANTEED,
£1:10:0.

Catalogue, price 4d. (including 4-page list of Wireless Stations,
their call signs, system, and times of working):

DEPT. D

RADIO APPLIANCES LTD.

185, High Reoad, Streatham, S.W. 16.

“SUPREME *

RADIO INSTRUMENTS AND COMPONENT PARTS
Below will be féund a few of the ‘many lmes in which
we specialise and for -which IMMEDIATE deliveries

ARE GUARANTEED

“ SUPREME ” CRYSTAL SET.—Double B8lider Inductance, Ball

Socket Crystal Detector, Blocking Condenser, Termimals ready” 1o

connect. Complete with 4,000 obm H.R. ’Phones .

Aerial Wire, Insulators, Lead- in, ete. each,
“SUPREME L S|NG|.E VALVE PANEL -<C‘emplete with Fil, Resis.,

Valve Holder, Grid Condenser,, Leak and Phone Condenser, Reactance

Terminils, mounted in Potlished Mahogany Oasbmet 33/
\Vonder!ully eflteient; a o0 each.
CONDENSERS.
GCabinet. Skeleton.
.0003 o N o~ et = -15/- each. 13/- each
0005 R - 24f- ,, 200-
.001 . e Sa 5] 33/. 28/6 ,,

L0015 B o asf- ., a6,
EBONITE COIL STANDS.
“ounted on Matt Ebouite Bases, complete for Two Coils ... 12/- each.
” » ” s ”» »» ‘Thtee o' .. ,161'- &
SLAE TUNING COIL8. - -
No. ¥, "Range 300,2500 Metres: Setof Seven = & 13- set.
*No. 2. s 300/3000- » Three e

SUNDRY PARTS.

Poz. | Condenser I’la%es, %.o:.g p':;rs 12;—
Filament Reslstange . ag/- | Polished Ehaiiite Knobs, doz.
Switch Arms A on B8 Er)’ufai lt)epiozm ,, 51/5
. f Crystal Cuy i
Ehbouite Coil Sovkets Ly ¥ Induetame Stiders, complete ,, . 7/6
Spider Formers s 18/- HGin o,merg‘ i edeh 20/
Engraved Condenser Scalee 12{ " F ym Tvpe, Range 300/550 ,~ .8
“ A’ Type Valve Holdere.. 12,- weptes .each “ 63 |
Moulded Valve Holders, Nuts n r Pm Type, Range 500/9(10
and Washers 15/ eugh 7
Mica Sheets, .002, 2in. x Sin, 2/3 § 11 F Pm T)pe' Range 700 1660 ..
Miillard “ Ora ” Valves ... 180/- metre cac.h 8-

SHENTON & CO., LTD,,

CARDIFF: LONDON : i
11 MOIRA TERRACE. 68/9 S€HOE LANE, E C.4.
Telephone CARDIFF §913. Telephone: HOLBORN 696.

ILLUSTRATED LIST INCLUDING OOMPI..ETE RANGE,
NOW READY—WRITE TO-DAY
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“POLAR" “POLAR"™

RADIOPHONES RADIOPHONES

ALL-BRITISH WIRELESS EXHIBITION
Horticultural . Hall, Westminster, September 30th.

All those interested in Wireless, should make a point of seeing our standard *“ Polar ” Radiophones and Wireless Accessories
on Stands 23 & 45. :

We have established a world-wide reputation as manufacturers of the best Wireless Installations obtainable—these sets
are now standardised by most leading Shipowners and Government departments. )

In order to meet the demand for our receivers we have concentrated the efforts of our extensive laboratories, technical
departments and works on the design and construction of special models for Broadcasting. )

They will be shown for the first time at this Exhibition. Manufacturers and Amateurs who are building their own
sets should inspect the new * Polar ”* Variable Condenser—revolutionary in design and a-marked improvement over all
forms of vane condensers.

If you are unable to visit the Exhibition, call at any of our branches, or write for particulars of our sets.

RADIO COMMUNICATION CO., LTD,,
34-35, Norfolk Street, Strand, London, W.C.2.

LIVERPOOL.: 67, Da'e Strect: GLASGOW : 10, Blythwood Square.
CARDIFF : Atlas Chambers, James Street: NEWCASTLE-ON-TYNE: 17, Sandhill:
SOUTHAMPTON : 19, Queen's Terrace:

= \ INEXPENSIVE LOUD-SPEAKERS.
i SINGLE RECEIVERS FOR WIRELESS.

Speclal Purchase of 400 first-class Aluminium Watch
et b et ba s .t et e e | Type LOUD-SPEAKING Receivers, -Western Electrio
”—' Co's. make (Trade Mark), quite pmew, brass terminala

aud clip for head-band on back, highly sensitive thin

“
_——\ . 4 3 :
6 éﬁ . 7 £ P diaphragms_ accurately adjusted, splendid _magnets.
W L . Never-dgaln occurring bargains at 6s, 6d, ea., 150 ohms;
. 9s. 6d_ ea., 4,000hms; casily worth double;” all
d tested om our Aerial.
& The above ‘Rececivers form Powerful, yet Incxpensive

LOUD-SPEAKERS, when altached to our new
*' Acoustica " stout compressed Papler Machd Trumpets
a3 fllustrated. (NOTE:—Papier Mach® is the material
of which the best and most expensive Gramophone horns
and Loud-Speaker trumpets are made., Perfect matural
Amplificatlon of all Sound without metallic resonance, of
any , kind.) .
“ Acoustica * stout compressed Papier Maché
Amplifying Trumpet as fllustrated, 15 inches long,
smogthly varnished inside and out, narrow end provided
with a solid flanche and telescope-thread for
, joining or . detaching the trumpet and loud-speaking
receiver in a moment:—14s, 6d. Post free.
* Acoustica " .Trumpet, as described above, -
] mounted on round polished basc between upright p.voted =
£3 l 5 o stands as fliustrated, trumpet and receiver adjustable to any position from vertical
OJ — o o to horizontal; base can also be fixed to a wall;—£1 2s_ 0d. complete as shown,
o3t frce. OL v
(Pastaga 7 i AD PH TAYLFORTH &

. co.,
’ s - Works: Leverington St., Clerkenwell, London, E.C.1,
COMPLETE WITH 100-tt. AERIAL, INSU- '
. LATORS & 2,000-ohm DOUBLE HEADPHONES
. Delivery from .Stock.
SUMNER, .VAUGHAN & CO., IAD. &
. . .!8, Victoria Street, London,"S. W,

HE *“8V.” is the cheapest reliable leng-
range crystal set yet produced,

Tt 'has an effective listening-in range for

telephony up to 50 miles and for telegraphy

5 up to 300 miles. . .-

Supplied complete in every detail, it ‘is only
necessary to erect the- seven-strand Aerial to
enjoy immediately the pleasures and fascina-
tions of wircless.
< ) ‘Tho 2,000-ohm nickel-plated- double head-
phones give perfect reproduction.

€600 8 o 588 6o b i ¢

.- Tcl;yhane— '
., Fictoria 1703

v Rl | . SKDLEY v EFFIQENCY

SPECIALITIES

HIGH FREQUENCY | "COIL HOLDERS

TRANSFORMERS Designed and built with a minimum
Double grooved. Highest efficiency. of metal.

| 300;530 b 6/ Perfect insulation, - Low capacity.
. 2— 520/920 i eaghy FOR 2 COILS = cach
by 900/1500 postage 3d. extra. 9/ i
. 4‘—,!450,;2600 Complete set of Postage 4d. extra,

N . 5—2400/4000] five, post free.

; { We also manufacture in-between | FOR 3 COILS 13/’ cach.

¢ sizes(1a, 2a, and 3a) at same prices. Postage 6d. extra.
. Trade terms on application,

G. R. MARSON, LTD., ri5icEnaisenss

| ! HALES ST., COVENTRY. Works: Burges, Coventry,
— LXRKX" OOOHE.LLO' |

=

A
[werce 000 e oo
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When selecting your Wireless Set, INSIST ON A

FULLER "BLOCK  TYPE ACCUMULATOR

The only Accumulator which will hold its charge from 12 to 18 months when not in use.

NON-SULPHATING UNAFFECTED BY SHORT CIRCUITS

A Summary of the Principal Advantages of Block Accumulators.

September 30th, 1922,

(1). They are “fool-proof.”

(2). There are no plates to buckle.

(3). It is impossible for the cells to be spoilt through accidental short circuiting, and even if the
terminals are joined by a metal bar, the cells will not be spoiled or seriously injured.

(4). They will retain their charge for many months.

(5). Sulphating cannot occur to any serious extent, as this is mostly caused through cells standing in
a discharged state or being discharged through accidental short-circuits.

{6). The Blocks are so constructed that they cannot swell or grow, and this prevents the external
box or container being cracked or broken.

(7). If the cells are neglected, or left in charge of inexperienced hands, no serious harm can be done,
as even when discharged down to 1.5 volts, they recover their voltage and maintain their
recovery, thereby preventing sulphate forming.

(8). They are lighter and have a higher capacity per pound weight than ordinary plate accumulators,

Type 640, £2 8s. 9d. and can be re-charged an indefinite number of times.

Whv we can sell below the makers’ prices.

Some time ago we purchased an exceedingly large stock of *“ Block "’ Type Accumulators from the Government on terms which permitted
our re-selling them at a much reduced price. During the last two years, we have disposed of several thousands in all parts of the world and
most of the largest and best known electrical firms are numbered amongst our customers.

During this period we have built up, on sound business lines. probably the largest Accumulator business in existence. We buy only on
the largest scale and no opportunity escapes us so long as the quality of the stock is right. We have recently purchased outright a parcel of
“ Block ”” Accumulators, direct from the manufacturer’s works, to the value of several thousand pounds and being content with a small margin
of profit on a large turnover, we are able to offer these world-famous cells for re-sale at a considerable saving to the customer.

It is our inevitable rule to share any bargains with our customers, and our system of business will be to put money into the pockets of
those who deal with us. It is on these principles that our business has reached its present magnitude.

A perusal of the following prices and ‘comparison with the cost of the identical article if bought in the ordinary way, will show the
considerable saving which can be effected by dealing through us.

Intermittent intermittent
TYPE. VOLTS. capacity at Makers’ Price. Our Price. TYPE VOLTS. capacity at Makers’ Price. Our Price.
20-hours rate * 20-hours rate *
£ s. d. £ s d £ s d. £ s .d.
2 B K 2 16 9 6 7 0 B L 2556 2 110 2 0 6 1 786
4 B K 4 16 19 6 14 © B L 455 4 110 4 1 0 215 0
6B K 6 16 1 8 6 110 B L 655 6 110 6 1 6 4 2 8
240 2 40 1 7 8 16 3 B J 2120 2 120 2 4 0 1 1}
440 4 40 215 0 112 6 B J 4120 4 120 4 8 0 216 0
640 [ 40 4 2 6 2 8 9 B J 6120 6 120 612 0 4 0
BL 12a 4 50 212 6 116 0 B L 280 2 160 2 4 6 112 ¢
BL 13a 6 50 318 0 218 0 B L 480 4 160 4 9 0 3 4 0
B L 680 6 160 613 6 416 0
2 A D9 2 64 1 2 6 18 0 - !
4 AD9Ys 4 64 2 5 0 116 0 B L 2110 2 220 3 0 6 2 0 0
6 AD9s (] 64 3 7 6 214 0 B L 4110 4 220 6 1 0 4 0 0
2 A DR = o 1 é = 1 = B L 6110 6 220 8 9 0 6 0 0
c (1] g

For those who require a cheaper Accumulator of the plate type, we can offer

% i B 8//2 g ;3 % %g g g 8 8 FULLER’S STANDARD PLATE TYPE BATTERIES as under.
8 L 230 2 30 14 6 y 0
B L 240 2 80 115 0 1 4 0 8 L 430 4 30 1 9 0 18 0
B L 440 4 80 310 O 2 8 0 S L 630 6 30 2 3 6 1 70

B L 640 6 80 5 5 0 312 0 - =3 ————a

== .1 S L 280 2 80 1 3 0 14 0
B L2l 4 94 3 8 0 212 0 8 L 480 4 80 2 6 0 1 8 0
S L 680 6 80 3 9 0 2 2 0

* Note : The Ignition Capacity is double the Actual Capacity taken at the 20-hour rate.

The name “° FULLER *’ is behind every one of these batteries, a certain guarainttie of qu%lityt, for nothing but the best and purest materials are used in the manufacture
of their products.

The

Prices for Teak Carrying Crates or Cases on application.

79, Mark Lane, E.C.3.

Telegrams : * TYCHE, FEN, LONDON,”’

'Phone : AVENUE 91 (3 Lines).

Agents :

GLos. : BRISTOL WIRELESS Co., 52, Cotham Hill, Bristol. X
8. WaLgs: SOUTH WALES WIRELESS INSTALLATION Co., Ltp. 18, West Bute Street, Cardiff.
N. WALES, LANCS., CHFS. & 1.0.M.: THE “ ALL-BRITISH ” WIRELESS MANUFACTUR

ALL OUR GOODS WILL BE ON VIEW ON Messrs. A. W. GAMAGE'S STAND,
No. 31, AT THE WIRELESS EXHIBITION.

LONDON : A. W. GAMAGE, LTD., Holborn, E.C. SELFRIDGE & Co., LTD., Oxford Street, W.
YorxS: BARNSLEY BRITISH CO-OPERATIVE SOCIETY, LTD., Barnsley.

City Accumulator Co.,

RICHFORD & Co., 153, Fleet Street, E.C.3.

.S Co., LD, 70, Central Bldgs., 41, N. John Strect, Liverpool.
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Derive the maximum amount of pleasure and
the greatest possible satisfaction from your
2  receiving outfit by equipping it with a ::

“MAGNAVOX LOUD SPEAKER |

| STERLING No. 1 CRYSTAL
RECEIVING SET.

Specially designed for use in connec-
tion with the Wireless Telephony . (] .
Broadcasting Scheme, and Is sultable Rad 10 br' ngs It
for a range of about 25 miles. MAGNAVOX

tells it.

IMMEDIATE
DELIVERY.

The MAGNAVOX Loud
Speaker is based upon
the electro -dynamic
principle. This form of
construction accounts
for the fact that the
MAGNAVOX is not only
THE MOST SENSITIVE
but also THE NMOST
POWERFUL OF LOUD _
SPEAKERS. =

I The set comprises :- :

l 1. TUNER.—This consists of an inductance which can be | To enjoy and obtain

| varied by mnieans of tappings taken to stud switches. l o the greatest p

| Two of these are fitted, one for coarse and the other for
fine adjustment. A separate coil is provided which can

I be plugged into a fitting at the back of the instrument

] (as illustrated) for reception of time signals, etc., from
Eiffel Tower.

' 2. DETECTOR.—This is of the crystal type, requiring |

No. R1282 (18” Horn).
y Lt ossible 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 Magnavox is established as |

The World’s Finest Loud Speaker. '

| no battery, and is designed to give universal adjustment
over all parts of the crystal.

I The apparatus is mounted on ebonite panel and fitted in

1 polished walnut case. |
The equipment includes one pair of No. R1258 DOUBLE |

I HEAD TELEPHONES wound to a total resistance of

The introduction of the Magnavox Loud Speaker for use

with Radio Receiving Sets marks a most importani:I
development, and will be the means of making Broad- |
casting extremely popular. I

To obtain the utmost strength of which the MAGNAVOX I

1 2,000 ohms the pair. is capable, usea MAGNAVOX AMPLIFIER. |
: PRICE £7 -12 -6 | FULL PARTICULARS & PRICES ON APPLICATION. |

SOLE MANUFACTURERS AND LICENCEES:

STERLING TELEPHONE & ELECTRIC CO., LTD,,

Telephone House,
210-212, TOTTENHAM COURT ROAD, LONDON, W.1.

Telephone: Museum 4144 (7 lines), Telegrams: *Cucumis, Wesdo, London.”
NEWCASTLE-ON-TYNE: CARDIFF:
9, Clavering Place. 8, Park Place.

STAND
No. 34,
WIRELESS

EXHIBITION

_ WORKS:
Dagenham, Essex.

Printed and published every Friday by the proprietors, The Amalgamated Press (1922), Ltd., The Fleetway House, Farri
Advertisement Offices: Messrs. J. H. Lil } 5 g 5 I pA o el e T Ty T

nt ¢ ile, Ltd., 4, Ludgate Circus, London, E.C.4. Registered as a newspaper and for transmission by Canadian M i
Post. Subseription rates: Inland and Abroad, 17/4 per annum, 8/8 for six months. Sole agents for South Africa: The Central News Agency}: Ltd. Sole ag:ngt,ﬂsz-}gxe-
Australia and New Zealand: Messrs. Gordon & Gotch, Ltd.; and for Canada: The Imperial News Co., Ltd. Saturday, September 30, 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.



