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POPULAR WIRELESS WEEKLY.

HULLO!!

Mitchell’'s are Broadcastmg.

BROADCAST]NC the fact that they were established in the good old pre-war days for the manufacture and

sale of Wireless apparatus, and are not a post-war inspiration.

go to Peckham. The trade lost no time in
beginning to realise the importance of the *“ Mitchell

Our

Organisation

Caters

If you want reliable and efficient service,

lacing their orders with us, and the public are qunckly
ervice.’

for Everything Wireless

AND ALWAYS HAS DONE.

Some of our smaller manufactures: Accumulators, Grid Leaks, Anode Resistances, Condensers, Headphones,
Filament Resistances, Inter-valve Transformers. Instrument Wires, Millboard Formers Ebonite Parts Selectors
and other Switches, High-tension Transformers, Modulation Transformers High-tension Generators Rotary
Converlers Motor Converters, High-frequency Transformers, etc., etc.

*LOKAP " Winding Machines,Coils and Coil Stands, *
and other well-known wireless sets.
and registrations.

HULLO! HULLO!!

Telecepta
Many new and origtnal instruments protected by patents, patents pending,

HULLO!!!

“ Radiocert,” * Aethercepta,”” *“ Wirelocepta,”

Mitchell’s Now Closing Down.

Please Write TO-DAY.

MITCHELL'S Electrical & Wireless, Ltd.,

Postal and Warehouse — —-
Retail Branch (opened in 1911),

McDermott Road, Peckham, S.E.15.
188, Rye Lane, Peckham, S.E.I5.

Demonstration Room (opened in 1919), 182, Rye Lane, Peckham, S.E.15.

anmnwnGREAT BRITAIN'S GREATEST WIRELESS

STORE.

August 5th, 1922,
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‘001 mf.

HIGH QUALITY
CONDENSERS

Complete with “scales.

24/- ‘0005 mt. 18/- "0003 mf. 14/-

UNIT - COIL HOLDERS

Patent. Shows method of fixing.

To fit any standard coil. Made of ebonite and
brass throughout, with excellent gun n‘x‘elzal finish,
f

Fixed Unit ..

Moving Unit. . ' . 5/8
FILAMENT
RESISTANCES. All Post Free. Send your order to :—

ASHLEY RADIO,

69, Renshaw St., Liverpool.

'Grams

Tel. [ .
4628 Royal. "Rotary,”

Patent.

5/3 each,

Liverpool.

DELIVERY FROM STOCK.

HEAD'PHONES | CRYSTAL SETS

4,000 ohins total.
Double head receivers with
Double head straps

308. each.

For BROADCASTING, as
permitted by the Post Office

£3-15-0 each.

POSTAGE 1/ EXTRA. Valve Sets, prices on application.
THOUSANDS IN USE. SPECIAL TERMS TO TRADE.

CHEAPEST AND BEST.

SEND FOR LISTS TO

BRITISH CENTRAL ELECTRICAL Co., Ltd.,
6 and 8, ROSEBERY AVENUE, LONDON, E.C.1.
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Wireless Demonstration.

GRAND Garden Féte will be held on
Monday, August 7th, at ° Bewlay,”
High Road, East Finchley. One of

the features will bo -a wireless telephony

demonstration. The féte will open at 2 p.m.
* * *

Police Wireless.

IDDLESBROUGH Watch Committee
have instructed Chief Constable Riches
to instal a receiving set for wireless

telepliony, and he has been asked to report
upon the desirability of also having a trans-
mitting station.

% *® *
Long-Distance Rights.

R. PIKE PEASE informed General Sir
Hunter Weston, who is the Co-
Unionist member for Bute and

North Ayrshire, that the Empire had- reserved

for herself the right to the use of certainm wave-

lengths imperative for long-distance -wireless.
* L

No Longer an Anxious Wait.

HEN & sailor went to sea, his family
used to spend many an anxious moment
wondering whether he were in peril,

Now -this difficulty can be got over, and
Captain C. A. Smith, commanding the Cunard
liner Berengaria, is leading the way, for he
has had a wireless receiving apparatus erected
in his home at Kew, so that his wife can
listen-in cvery day at noon and hear the
great liner sending -out her daily weather
report.

S. 0. 8.

THE hon. secretary of the Wolverhampton
and District Wireless Society has sent
- the Editor an S. 0. S. to the effect that

the members of the society are thirsting for

lectures.

Will any gentleman, within reasonable dis-
tance of Wolverhampton, render assistance
and give a lecture or demonstration to the
members ?

The hon. secretary is Mr. G. W. Jones, and
his address is ‘8, Rosebery Street, Wolver-
hampton

I would oblige myself, only I s-s-s-tutter!

* * *

Manchester Amateurs’ U.S. Experiments.

THE Mauchester Wireless Society has just
received official permission to carry

out one transmission with America
between 1 p.m. and 8 p.m. each Sunday
(8 pm. Saturday and 3 a.m. Sunday in
America).

The society hope to have their station work-
ing by August, and would have had it going
before but for a delay in obtaining the final
permit. If this proves a success, the Man.
chester Amateurs hope to start a Wireless
Relay League, by which amateurs from other
societies may benefit from their experiments.

* *

Ungava the Unknown.

EN years ago Ungava was made part of the
province of Quebec, and until recently
very little has been ydone to improve it.

An expedition is now beiXz organised whosa
object is to cstablish stations or posts, from
whence partics will explore and survey tho
surrounding country. By means of the wire-
less telephone communication will be kept
between these posts, and will prove a great
asset to the pioneer work.

Except that Indians and Esquimaux inhabit
this northern region, and that there are a few
white trappers scattered here and there,
practically nothing is known of what may
prove to be a very valuable. section of terri-
tory.

* * >

Powerlul New Wireless Station.

HE scheme for linking up the Mother
Country with the Empire Overseas,
has had an important modification.

Now, instead of having a wireless chain that
would proceed by steps of a thousand miiles
or 50 at a time, a new wireless station is to be
erected that will be able to get into direct
touch with Australia, South Africa, India, ete.

This station will be capable of developing
240 kijlowatts of high-frequency power, and,
naturally, a station of this magnitude will be
one of the largest in the world.

It is almost certain that the site will be

near Bourne, on the south-west boundary of

Lincolnshire. Naturally, Australia and the
others will want to get into touch with the
Mother Country, and for this purpose a re-
ceiving station will be erected at Banbury.

* L3 *

Some Horse-power !

HERE is a progressive increase in tho
power used for transmitting stations
of wireless telegraphy, and this has been

brought to the notice of M. Henry Deslandres,
of the Meudon Observatory.

Looking up records, he found that the first
French station at the ‘Eifiel Tower was only
3 L.p.; that in 1910 it was increased to
75 h.p.; to 150 at the beginning of the war;
and that to-day it was over 300 h.p. The
station at Bordeaux has the tremendous
‘gbwer of 1,500 h.p., but this will be beaten

y a station now under course of erection at
St. Assise, which will be 2,000 h.p.

I hear that it is possible to generate
10,000 h.p. at the new American station,
Radio Central.

L3 ¥ »
Wireless and the Irish Problem.

CONSIDERABLE difficulty in forccasting
the weather has arisen through the
chaotic conditions prevailing in Ireland.
There has been a lack of weather reports from
the *“ Outpost’ stations in Western Ireland,
with the result that a lot of guesswork has had
to be indulged in during the last week or so.

161

\ “EVERYBODY'S

' WIRELESS.”
A

Write for Iree 20-page

Booklet. Full of useful

advice and instruetion.

Sent free by post on
application.

The valuable observations usually sent from
Blacksod Point (Mayo) and Valencia (Kerry)
have not been received, except one of Valen-
cia’s messages, which is sent by wireless.

Four daily reports are sent from these two
stalions, and it seems that a way of getting
over the difficulsy would be for the Air Minis-
try to issue instructions that all of the messages
be sent by wireless until ‘the telegraphic ser-
vices are restored to normal. Without wea-
ther forecasts from these two stations weather
experts are bound to-go astray.

* * L

Beaver !
OES broadcasting tend to promote ths
growth of the hair?
This was a question put to members of
the Hounslow Wireless Society by a spec-

-tator” at a demonstration by that institu-

tion at Isleworth.

The spectator was evidently impressed by
the fine “ crops” on the heads of the society’s
members,

He was informed that the question was ono
for experts.

It was, however, quite possible that the
electric waves were responsible for promoting
the growth, and that none of the party knew of
the existence of a bald-headed operator.

Moreover, a good head of hair was an ac-
quisition to an operator in his work, as it
helped to remove the discomfort of the re-
ceiver, which at fimes had to be worn for long

periods.
- * »

French Lessons by Wireless.

NE of the newest ideas for wireless]is that
lessons in French be sent by wireless
telephone from French - schools and

broadcasted to pupils in English schools.

The idea was originated by a schoolmaster
in Hastings, who, after listening-in to the songs
and speeches in French sent out by the Eiffel
Tower, was so impressed with the clearncss
that he thought out a scheme for a valuable
educational reformation.

The Liffel Tower is one of the greatest of
stations, and the schoolmaster’s suggestion is
that during school hours a short educational
programme should bo radiated across the
Channel. He feels certain that this novel way
of learning would be eagerly appreciated by
his scholars.  The Eiffel Tower authorities aro
considering the scheme, and there is every pos-
sibility that something may come of it.

If England could broadcast lessons in Eng-
lish to French scholars, a not impossible feat,
then we shall have a really great achievement,
for it will serve to forge a link between the
younger generations of the two countrics.

But there are many points to be settled
before this scheme can be adopted, such as the
consent of the Postmaster-General, the erection
of receivihg sets at various schools, the sub-
jects to be taught, and manyv other minor con-
siderations,
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NEWS AND NOTES.

(Continued.)

Spirit Wireless.

IR ARTHUR CONAN DOYLE, who
recently came to America to lecture on
his psychic investigations, has become

a radio fan, and will take back with him to

England a complete wireless outfit of American

make. Ho states that, though so far he

knows nething .of radio, he feels sure that it
will give him a deeper insight into the psychic
world.

Dr. Langmuir’s Tnvention.

T is not intended that Dr. Trving Langmuir’s
radiotrons shall immediately take the
place of the Alexanders on generators in.

the high-power transmitting stations, but it js

the present intention to link up the tubes
with the alternators to make a more powerful
gtation which shall be capable of hurling out
stronger gignals, and, ultimately, to cast the
human voice to the far ends of the earth on
waves of electric energy.

* % »

Houour for Marconi.

THE John Fritz Medal for 1922 has heen
awarded to Senatore Marconi. It is the
highest engineering distinction bestowerl

in the United States. The medal was formall

presented to the Italian scientist at a notable
gatheiing of engineers from all parts of the
country at the Engineering Societies Building,

29 West 33rd Street, on July 8. This gather-

ing was in the nature of an international cele-

kration ynarking the close relation of scientifie
progress between America and European
countries.

2 * »

Marconi Concerts.

WING to the short notice at which many
of the transmissions from Marconi House.
are arranged, the Marconi Company

regrets that it is impossible to publish before-

hand anything like a time-table of forthcoming
concerts. The company, however, will be
pleased to mail ils latest arrangements to an;
interested persons who care to send stampeg
postcards for the purpose. ‘It also invites

criticisms of the transmissions by 2 L. O,

together with technical data respecting the.

conditions under which the concerts are
received.

Posteards should he addressed to Room 33,

Marconi House,

ARIEL

The “Daily Mail ** Concerts.

HE first “ Daily Mail ” wireless concert
was broadcasted from The Hague on
July 27th, and, from the numerous

reports received, 'it appears to have bheen
well received except in London. Writing in
the “ Daily Mail,” Mr. E. Blake, AM.LEE,
the well-known writer on wireless subjects,
offers valuable information to the amateur
for the reception of the concerts. The follow-
ing are extracts of especial interest :

** From The Hague to the middle of England
is a distance of about 270 miles as the crow
flies, and I suppose it would take an energetic
crow several hours to perform the journey.
For wireless the distance may be considered
non-existent.

“ When the ‘ Daily Mail ’ broadcast concert
at P C G G hegins at 7 o’clock every aerial in
this country will pulsate with electrical

ower radiated from Mr. Idzerda's aerial in
less than 1-500th of a second after the first
word is uttered into the transmitter.

“The amount of electrical power an
amateur will capture from The Hague concert
would not be missed by a power station.
The present power of P C G G is 1500 watts.
It must he recollected that this power has
to be spread out over an enormous area,
and a crystal receiver, which cannot magnify
signals, will be quite useless in this country
for receiving P C G G.

“ At least two valves should be used in
conjunction with the best-designed, largest,
and highest outside open aerial you can
sontrive up to the limits allowed.

“The question of range, for a wireless
telephone station particularly, is not easy
lo settle when more than one receiver is
involved.  Besides, telephonic range does
not depend  altogether upon the total power
of the transmitter, but largely upon the

‘ modulation’ or variation of the power by,

the voice or music.
“To receive lelephony ihe valve must not
oscillate. You may obtain more noise by

adjusting to just inside the oscillating point,
but you will get less music, make yourself

Master Anthony Sutton. 18, Melfor.d. Road, Dulwich, is another wireless prodigy. He is seen here
listening into 2 L O,

What you can hear
every evening of the week on your set.
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. & nuisance to fellow-amateurs, and run the

risk of having your licenee eancelled.”

The * Daily Mail ” concerts are broadcasted
every Thursday and Sunday between 7 and
8 p.m. on a wave-length of 1,030 metres.

It is estimated that an audience of 100,000
in a 1,000 miles’ radius enjoy the concerts.

If you wish to swell the ranks of listeners-in,
and are not quito sure as to the best way to
purchase a set, write for the Free Booklet
given away by this paper. You will find it
invaluable in giving useful advice. The

‘booklet is sent hy post, free of charge.

Weather Reports.

No fewer than twenty-four weather mes-
sages are now broadcast from the Air Ministry
daily between the hours of 2 a.m. and 9.50
pm. (GM.T.). Of these, fourteen consist
of special * Aviation Reports,” transmitted
on 1,680 metres C.W. hourly from 4.35 a.m.
to 5.35 p.m. (G.M.T.}).

Although very many amateurs listen-in for
the * General Inference,” issued at 9.15 a.m.
and 8 p.m. (G.M.T.) each day, comparatively
few are aware that detailed weather forecasts
for six separate districts of England and
Southern Scotland are dispatched on 1,300
metres C.W. in a simple code thrice daily, at
about 9 am., 3 p.m, and 8 pm. (G.M.T.).
This eode (known as * Meteorological Office
Publication 244 ") may he obtained from
H.M. Stationery Office; priee Is.

* Synoptic Reports,” giving all the in.
formation necessary for the construction of a
complete weather chart, are issued on 4,100
metres C.W. five times daily, at 2 a.m., 6 a.m.,
8 am., 2 pm, and 7 pm. (GM.T.). Full
details of the code employed in these messages
are given in the pamphlet.

British Broadeasting.

The six companies which are to have
control of the British wireless broadcasting
stations, says the London * Evening News,”
arc the Metropolitan Vickers Electric, the
General Electric, the Western Electric, the
Radio Communications, the B.T.H., and
the Marconi Companies.

The Postmaster-General's meetings with
the representatives of the wireless distributing
companies have heen satisfactory, and the
companies will now get to work in earnest.

Other Transmissions.

The Writtle concert is given every Tucsday
evening at 8 o’clock, B.S.T., on a wave-length
of 400 metres. The call sign is 2 M.T. The
concert lasts from twenty to thirty minates.

Konigswusterhausen transmits telephony
usually at 7 and 10.30 a.m. (G.M.T.), on a
wave-length of 2,500 metres. The station is
situated near Berlin. Call sign, L O.

The Eiffel Tower radio station (call sign,
F L) may usually be relied on for a telephony
transmission: (and Rometimes a concert) at
5 o'clock (B.S.T.). A weather forecast is sent
in French at 6 o'clock. The wave-length is
2,600 metres.

Croydon (G ED) may he heard in radio-
telephonic communication with various aerc-
planes on the Continental air routes at all
times of the day.

~ Other aviation centres which transmit
telephony include Castle Bromwich (GEC),
Didsbury (G E M), Hinton-Admiral (sign not
allotted yet), Lympne (G-EG), Renfrew
(G E R), Pulham {G E P} on 900 metres.
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NEW SERIES FOR THE BEGINNER

SUMMARY OF LAST ARTICLE.

Eléctrons moving steadily through a conduclor
in one direction constitute a **direct electric
current” ; when they move lo and fro at a
moderate rale, say sixly times a second, the
currenl is lermed *‘ allernating” current; and
when the rate is many thousands of limes a
second the curvent i3 a ** high-frequency oscillat-
g’ currend.

An electric ballery or dynamo is an apparatus
which acls as a pump lo force electrons through a
circuit by means of eleciromotive force, which in
the case of a battery is created by chemical
means and in the case of a dynamo by magnelic
MEARS.

The unit of currenl is the ampere ; the unit of
electromolive force is the voll.

Conductors oppose resistance to the passage of
an electric current. The unit of resistance 1s the
ohm. Registance dissipales the encrgy of the
moving electrons in the form of heat.

Electric power i3 cxpressed by the product of
volts X amperes. ['he unit of power is the walt.
One-horse power equals T46 walts.

EFORE an electromotive force is applied

‘to a wire the electrons within it are
performing very erratic movements a3 a
result of the ccaseless exchanges of electrons be-
tween the atoms and the innumerable collisions
between the elecctrons and the atoms, The aver-
age velocity of an electron under these condi-

/f’[ec('r’ama etic ‘Freld.”

AL REENET
R
'
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D[r'ec;‘l'an of E(ecfr-on D'me
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Fig 1.

tions would be of the order of about 30 miles a
second. When a steady electromotive force
is applied to the wire these dancing electrons
take on a steady drift in one direction, and it
is this drift which constitutes an electric cur-
rent. Imagine a crowd of people, a collection
of jostling, colliding individuals, slowly moving
as a whole in a certain direction, as they would
do if moved on by the police, and you have a
conception of the direct electric current. The
individual movements of the electrons are very

By E. BLAKE, AM1.E.E.

PART 3.

. —  Fig3.

swift, but the progressive speed of the drift
(or current) is very slow, a fraction of an inch
per second, because of the enormous number
of collisions each free clectron sustains.

It is-not difficult to see that when in addition
to its normal haphazard adventures amongst
the atoms an electron is forced to take part in
a general progressive movement it is bound to
undergo many more collisions. If you have
tried to move steadily through a crowd you
will understand this. The result is that
more heat is generated, and when the current
is sufficiently powerful the heat can be detected
by the hand; as this process continues the
constituent particles of the wire hecome more
and morc active, hence more collisions take
place and the resistance of the wire increases,
and finally the radiation of energy assumes
the form of light, as in the case of the filament
of an electric light bulb or wireless valve. . So
much for the effect of the electric current
upon the wire.

The electric current exerts an even more im-
portant and wonderful efiect upon the space
surrounding the wire in which it flows, for it
produces around itself what is known a3 an
electromagnetic * field,” a peculiar condition
of space which is gencrally represented as in
Fig. 1. This diagram shows that the * field ”
(or sphere of influence) is, theoretically, dis-
tributed evonly round the wirc. The arrows
on the circles indicate that the “ field ” has a
** direction,” which mecans that whevever a
compass-needle is placed in the field it will in

RADIO'S PART IN

IRELESS, as the herald of a new age, is

alrcady creating lively interest’ in the
wide spaces of the Empire. At Winni-
peg, recently, a Society of Wireless Amateurs
was formed, to protect and extend the hobby
throughout tho province of Manitoba. Per-
manent club premises aro to be acquired,
together with a bureau for dealing with
questions of interest to wireless enthusiasts,
This is typical of the rapidly growing
interest in wireless throughout the Dominion.
Every city has its *“radio fans” in largo
numbers, and the niewspapers arc giving serious
attention to the new influence in daily life.
Onc of the questions asked through the
columns of a newspaper gives a clue to the
rapid rise in the popularity of wireless. * Wo
are 700 miles from Winnipegy’ states the in-
quirer, who is anxious to acquire a radio set.
1t is difficult for people in England to appre-
ciate what that distance mcans, and what a
boon wireless is in annihilating it. The littlo
collection of cylinders and wires presents a
triumph over vast spaces, bringing tho farmor

each case point the same way round the wire.
Look at Fig. 2, which represents a wire carry-
ing a current, and a compass placed at various
points round it.

Now, it is very important to realise that if
the current is caused to flow in the opposite
direction, the direction of the electromagnetic
field becomes reversed. In other words, if the
terminal of the battery in Fig. 2 were connected
to the left-hand end of the wire and’ the +
terminal to the right hand, then the direction
of the compass-needle would be reversed. It
you will experiment with a few dry cells, a
piece of wire, and a pocket compass, you can
demonstrate that this is a fact. Moreover, it
is a fact which is at the root of the process of
wirelless radiation, as you will learn in a future
article.

By passing the wire which carries the current
through a piece of thin card (with a smooth sur-
face) on which has been sprinkied some fine
iron filings,” you, can map out the *field.”
When the filings are spread out as uniformly
as possible (sprinkle them from a sugar-castor),
turn on the current und gently tap the card.
The filings will then group themselves as
shown in Fig. 8. By placing a pocket-com-
pass on the card, observing the direction in
which the needle points, and then rcversing the
current, you will learn a great deal about the
facts I am dealing with.

If the current in the wire be increased, say
by adding another cell to the battery, or by
employing a thicker wire (i.e., reducing the
resistance), the electromagnetic field will ex-
pand. On the contrary, if the current be re-
duced the field becomes less, and when the
current is stopped the field collapses upon the
wire and disappears. This electromagnetic
field is only produced by electrons moving
steadily as a crowd in one direction, and not
by the fortuitous movements of electrons as
individuals. When electrons change their
velocity or alter the direction of their move-
ment, energy is radiated.

The essence of wireless transmission i8 the
radiation of energy in electromagnetic form.
Bearing this in mind and re-rcading this article,
you will see that already we are dealing with
the essential phenomena of wireless,

EMPIRE BUILDING.

into as close contact as the city man with the
affairs of the world. Besides heing informed
on the gencral news of the day, the settler can
know the market prices of grain and stock
as soon as the gentleman on the produce
exchange. .

‘Men in the distant lumber camps, once
exiles from the world, -will know the result of
the Derby within an hour or so of the finish of
the race; they can be entertained by fair
singors situated hundreds of miles away. The
trapper, too, may soon be able to link up his
bleak hunting ground with the handsome fur
warehouses in the citios. -

But apart from these and other amenitics,
wireless is likely to have an important effect
upon the development of the Dominion. Some
of the most fertile areas are being but slowly
put under cultivation because of the lack of
communication between the settlements. One
provincial government is seriously considering
whether or not radiophones should replace long-
distance telephoncs. If this is practicable, de-
velopment will be greatly expedited.
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HOW TO MAKE A SHORT-WAVE RECEIVER.

By PHILIP R. COURSEY, B.Sec., F.Inst.P., AM.IEE.

EFORE passing on to a consideration of

B the component parts of this set in greater

detail it may be useful to explain the

uses and functions of the reaction coil rather
more fully.

The three-electrode valve, consisting of a
lieated filament, a grid, and a plate clectrode
in an exhausted glass bulb, is essentially and
before everything else an amplifier—that is to
say, it functions as an instrument which gives
out more than is put into it. Taken at its
face value, such a statement as this may seem
to be an exaggeration, but it is literally true
wherf considering the valve itself. Of course,
when all the auxiliary apparatus is taken into
consideration as well, there is no overall
gain of energy and no energy is created in the
entire system, but, on the contrary, some is
lost as heat radiation.

The Reactional Coil.

What the valve does is to convert some of the
energy available from the batteries, or other
sources of electric current which are used with
it, into a form in which it can perform other
functions. It converts it into a form identical
in nature with the form in which the energy
is applied to the input side of the valve. To
be more precise, the valve enables the direct-
current energy derived from the high-tension
batterics. to be converted into alternating-

current energy having exactly the same char-.

= wur
bzlley

Fig. 1.

acteristics as the alternating energy supplied
to the grid or input circuit of the valve, except
that it has a greater energy associated with it.

The wave-form of the output currents from a
valve is identical with the
input currents. In other words, if low-fre:
quency currents arc applied to the grid of the
valve, magnified low-frequency currents of the
same type can be drawn from the output cir-
cuit joined to its plate; and similarly, if
radio frequency or any other type of current
is applied to the grid, similar currents, but of
greater energy, will be obtainable from the
plate or anode circuit. In this way the valve is
an_amplifier. !

Suppose, now, we include in the plate or .

output circuit of the valve a coil of wire L,,
Fig. 1, which can be coupled magnetically to
any other circuit so as to hand on the amplified
energy from the valve into any other circuit
where we wish to have it. Evidently, then, wo
can couple this coil back again to the input
or grid circuit so as to induee electromotive
forces into that circuit. These electromotive
forees will have identically the same wave-form
as those already existing in that circuit, since
they are merely magnified copies of them
obtained by the amplifying properties of the
valve,

These induced electromotive forces will
therefore either be in the same direction as
those already existing in the grid circuit or in
the opposite - direction, depending upon the
direction in which the auxiliary coil L. is

wave-form of the -

Arequency or

PART 2.

coupled with the coil L;. If either of these coils
i8 turned round the direction of the induced
electromotive forces will be changed, thus
making them assist or oppose the existing
electromotive forces.

The former case is the more generally useful,
although the latter occasionally finds some
practical application as well.

The action of this coil L., which is the coil
usually termed the * reaction coil,”” when used
in this manner is therefore to help and
strengthen the flow of current in the grid circuit
of the valve. Evidently the amount of
energy thus handed back to the grid eircuit
of the valve will depend upon the degree of
coupling between the two coils L, and L, 1If
this coupling is weak very little energy is
handed back to the grid, but if the coupling is

.strengthened the energy in the grid circuit will

hecome greater. This increased energy will
obviously be again amplified by the valve,
thus increasing the amplitude of the current
changes in the plate circuit.
losses in the ecircuits—i.e., if the wires, coils,
etc., had no resistance—this process would
continue indefinitely, as the reamplified currents
in the plate circuit would be handed back to
the grid again through the reaction coupling,
thus continually building up the strength of
the currents flowing in the various circuits,

Its Use,

In actual practice, however, these idealised
conditions are obviously not realised, and the
increased currents give rise to increased losses
in the various cireuits, so that the full amount
of energy is not available for amplification and
reamplification by the valve. Hence it
results that for any given reaction coupling
between the input and output circuits of a
valve, t.e., between the coils L, and L, the
intensity of the amplified currents derived from
a given input rcaches a steady value. As the
coupling is increased this strength of the
amplified currents increases also until a point
is reached where sufficient energy is handed
baek to the grid circuit to maintain the valve
in a steady oscillatory state.

The reaction coil coupling between the
input and the output circuits of ‘the valve
therefore serves two purposes—it may be used
simply to obtain extra amplification above
that obtainable by the valve used alone, or
it may be used simply for enabling the valve to
set up permanent oscillations, Both these uses
find application in wireless receiving apparatus,
but in general the conditions under which they
are used are quite distinct. '

Reaction—or

If there were no

circuits, particularly for oscillation generation
for special purposes.

In the receiving set whieh forms the subject
of these articles, reaction is employed solely
in the radio-frequency circuits for increasing
the amplification of the radio-frequency
currents picked up by the receiving aerial, and
it is not intended that in general it shall be
used for making the valve oscillate. This
condition should be avoided when receiving
radio signals, particularly signals of these
short wave-lengths, for the reasons that were
given in the first instalment of this article.

In this case, therefore, the grid or -input
circuit of the valve becomes the tuned receiving
aerial circuit, while the output circuit of the
valve includes the reaction coil, the telephones,
and the high-tension battery as shown in Fig. 2.

Practical Considerations,

In this diagram, as in Figs. 1 and 2 pub- .
lished last week, a by-pass condenser is shown
across the telephones and H.T. battery to
provide a path for the amplified radio-fre-
quency currents which, as we have just seen,
flow through the reaction coil when it is in use.

Several practical considerations govern the
design of the reaction coil for use with any
given receiving set and for any specific purpose.
Since it is traversed by radio-frequency currents
it must be a simple type of coil without
any iren core. It must have a sufficient
number of turns to give an adequate coupling
effect with the main tuning coil in the grid
circuit when it is traversed by the plate current
of the valve, but it must not have too large an
inductance, or this inductance, acting as it does
in conjunction with the natural self-capacity
of the coil windings plus the capacity of tho
valve and its holder, etc., will tune the re-
action coil to a wave-length longer than that
which it is desired to receive. For stability
in operation the natural oscillation frequency
of the complete plate circuit of the valve,
including the reaction coil, must be higher than
the frequency of the shortest waves on which
it is to be wnsed.

These conditions are somewhat conflicting,
since one would indicate a large coil with many
turns of wire, while the other points to a small
coil with very few turns. The practical
design must be a compromise of such a value
that the coil will perform its functions over the
desired range of wave-lengths. Details of a
reaction coil to meet these conditions, and
suitable for use in the receiver under discussion,
will be given next week.

(T'o be continued.)
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FOR AND AGAINST THE ETHER.

By SIR OLIVER LODCGE, FRS., DSc., LLD.

Those who read ‘Mr.
Risdon’s article in last
week’s POPULAR
WIRELESS -will have
realised the importance
of the controversy that is
now agitating the scien-
tific world of America.

In this article 8ir
Oliver Lodge, the great-
est scientist of our day,
expresses. his views on
the new theory which
Dr. Steinmetz, the chief
engineer of the General
Electric Co. of America,
helieves to have abol-
ished the present belief
in an etheric medium,

In the following bril-
liant article Sir Oliver
Lodge explains why it is
impossible for Dr. Stein-
metz to lay down the
1aw and to say * There
is no ether.”

_ The merest novice and beginner cannot fail to he
interested in this fascinating subject, and if 8ir Oliver
Lodge’s article is read with care the layman will easily
comprehend. .
EDITOR.

SIR OLIVER LODGE.

THE Theory of Relativity igunores the
Ether of Spate, “ having no need of
that hypothesis.” It treats of occur-
rences mathematically, from the point of
view of.the individual observer, and in terms
of what he can observe. It is quitc clear
that we, as haman beings, can observe only
Matter. That is what our senses enable us
to perceive, and cverything clse is an in-
ference. Mind, for instance, makes no
direct appeal to our scnses, and though it is
the instrument of Consciousness, it is a
philosophic question how far Mind can be
regarded as an object of Conscicusness.

But we are directly awarc that we arc
thinking beings, and therefore each in-
dividual concludes that he himseif possesses
a Mind ; or if he thinks deeper he may con-
clude that he ¢s a mind and possesses a bady.
By some means or other niost people come
to the conclusion that they consist of hoth
Mind and Body, though how rightly to
express the conjunction may be difficult
even to a Metaphysician. We do not,
however, dircctly perceive the minds of
other people ; we only perceive their bodies,
but those bodies look something like our
own; and the way they act suggests that
they are similarly each associated with a
Mind. That, however, is an inference,
and therc is a system of Philosophy in
which it has been argued against—the
system known-as Solipsisin.

Does Magnetism Exist ?

To common-sense, however, such &
system seems absurd, and we most of us
‘are quite willing to make the inference that
other people have minds like our own,
whether we dircetly perceive them or not.
‘There are many other entities in like case—

lots of things which make no appeal to the

senses directly, but which arc inferred from
the behaviour of Matter. Life, like the
life of a tree for instance, is of such a nature.
We only infer that a tree is animated by
something which we call Life because of

the way in which it grows and develops and-

fructifies and reproduces and decays. But
many Biologists have doubted the existence
of any separate vital principle, and en-
deavour to treat the organism as sufficiently

cxplained by the laws of Physics and
Chermistry, and by the interactions of mole-
cules, the effects of which they observe.

We might go further and say that Elec-
tricity and Magnetism are in a similar
position. How do we know that such a
thing as Magnetism_exists ? Only by
obiserving the behaviour of some kinds of
matter—behaviour which seems inexplic-
able unless we assume that it is, as it were,
animated by something that we call
Magnetism, though we have no idea, at
present, what it really is. It is hardly true
to say that we have no idea: some of us
have ideas, but there is no certainty about
them. And I suppose it would be possible
to work out a theory of the Motions of
Matter without mentioning the term
Magnetism at all ; for after all, by deriva-
tion, it only means the singular property of
a certain stone which was found in Asia
Minor. (The “ Lodestone,” which pointed
in a certain direction when suspended, and
which imparted its property to steel, is
supposed to have been first found near a
place called Magnesia.) F

The Aim of Relativity.

But a gyrostatic compass points to the
North, and the theory of its behaviour can
Le worked out without reference to anything
magnetic.  Indeed, there is nothing mag-
netic about it, only an elaborate spinning
top. If we knew all about a compass
needle it is probable that its theory could
be worked out on somewhat similar lines.
There is a lypothetical spin inside the
atoms of the steel which may account for
its behaviour, just as the spin of the gyro-
scope accounts for its behaviour, provided
the spin of the earth is taken into account,
too. So it may be with Magnetism. But
no one has ever scen the magnetic spin,
nor do we know for certain what it is that
is spinning.

Again, we never actually see an electric
current. What we observe is the motion
of a compass needle which it deflects (as in
a galvanometer), or the bubbles which
arise in a liquid which it has decomposed
(as in an clectrolytic cell), or the light which
is emitted by a filament which it has heated
(as in an ordinary glow-lamp).
scen an electric charge. All we perceive
is the behaviour of bedies—the attraction
of light things in itz neighbourhood ; and
to say that that behaviour is due to an
electric field, or that the pattern of iron
filings is due to a magnetic field, is no better
than saying that it is due to Electricity or
to Magnetism. It might be difficult, but
it would be possible, to work out a theory
of the Motions of Matter without introdue-
ing those terms. And if we forcibly
limited ourselves to that which was really

and directly observed, such a theory would

be the inevitable result.

That is what the Theory of Relativity
aims at—to specify exactly what is per-
ceived, and to make no hypotheses beyond
it. If an observer fails to detect any
difference in the Velocity of Light through
Space—whether e has reason to think he

is moving towards the source or not—then -

let -us proceed on the assumption that the
Velocity of Light is absolutely the same

No one has-

relatively to every observer—granting the
hypothesis, which is doubtful—for it s
constant so far as the observer is concerned.
If an observer is unable to detect any
difference between his own niotion and the
motion of Matter near him, then let us
assume that there is no difference, and that
everything is as relative as it appears to be.
So says the doctrine of Relativity. In that

‘way we get rid of the idea of Absolute

Motion, that is, of the motion of bedies
referred to something which is not Matter—
something omnipresent and fundamental,
in which Matter, ever since Newton, has
been hypothetically held to exist.

The Extreme Relativist.

The Theory of Relativity is professedly
a pragmatical and observational mathe-
matical theory, and hence it is claimed that
it ought to be acceptable to Physicists. It
dispenses with speculation, dispenses with
hypotheses, and attends only to what can be
observed and measured—at least, that is .
its ideal, though whether it quite comes up
to its ideal may.be doubted. We will give
it the benefit of the doubt, and assume that
a Theory of the Universe can be elaborated
without reference to anything but Matter
and its motion relative to other Matter.

An interesting example of this kind of
Relativity is furnished by a letter in
“ Nature ” for July 8th, 1922.

A correspondent there points out that,
of the two theories of the Atom, one
(namely, Bohr’s) requires the electrons to
be revolving round a nucleus, while the
other (namely, Langmuir’s) requires them
to be stationary. He proposes a Coper-
nican reconciliation, letting them be sta-
tionary while the nucleus spins on its axis,
saying that according to the Theory of
Relativity that should do just as well; in
other words, that it does not matter
whether a group of electrons revolve round
a nucleus, or whether the nucleus rotates
inside a group of eclectrons. Just so,
according to an extreme Relativist, it

‘might be held that it makes no difference

whether the whole system of stars revolves
round the carth oncc a day, or whether the
carth rotates diurnally on its axis.

Ignoring the Ether.

Put in this way, the notion is repugnant
to common-sense, and, we need not hesitate
to say, is false. So, also, the reconciliation
of atomic theories suggested in the ingenious
letter to * Nature ” is imaginary and devoid
of efficacy. But according to strict Rela-
tivity it is not so easy 1o say why common-
sense comes to these conclusions. The fact
is that the centrifugal acceleration required
for radiation cannot be conferred on an
electron by a relatively rotating nucleus.
Nor is it possible for the stars to move far
quicker than the Velocity of Light—as they
would have to if they were to revolve round
the earth.

For what, after all, is the Velocity of
Light, and why should a thing be unable
to move faster than that ? If we wholly
and finally ignore the Ether, no explanation

‘is forthcoming. We can only merely say

that it is so, Relativists all agrec that-it is
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so—the equations demonstrate that—but
by pure Relativity they cannot explain
why.

. Hence, those who have gone most deeply
into the Theory of Relativity sooner or later
perceive that there must be something sub-
stantial filling otherwise empty space; in
other words, that the Ether is really and
truly indispensable, however much for
practical purposes it may be ignored. For
though we can proceed a long way without
mentioning or thinking of it, sooner or later
it is bound to make its existence felt, not
physically but mentally ; because of certain
physical effects or consequences which are
inexplicable without it, and because its
existence is necessary to clear and adequate
conceptions. To putitin the most ordinary
and elementary form—one cannot really
think of waves without some substantial
medium for their conveyance,

So Far and No Further.

Let it be known, then, that the great
apostles of Relativity have mever denied
the existence of Ether. They have dis-
pensed with mentioning it as far as they
can. It does not scem essential to their
theory as far as that has been worked out.
It does not seem amenable to direct experi-
ment; and they can write down their
equations without attending to it. But to
deny the existence of the KEther, or of
Electricity, or Magnetism, or Life, or Mind,
merely because we find it possible for many
purposes to ignore them, is to stultify

ourselves. And to accuse any of the great
Relativists of denying the existence of an
Ether is to attribute to a man of genius a
stupidity which he is very far from ex-
hibiting—still less of possessing.

How, then, is it possible for Dr. Charles
P. Steinmetz to lay down the law and to
say that “ there is no Ether,” that * there
are no Ether Waves,” that “ according to
the Theory of Relativity there can be no
such thing”; and that no carrier for
Light or Electro-magnetic Waves is needed ?

Plainly, because he has gone a certain
distance into the Theory of Relativity, and
has not emerged into the atmosphere
beyond it. He is satisfied with the way in

which it works out the motions of Matter

as observed by the senses, and he considers
that any inference beyond the im-
mediate testimony of the senses is ille-
gitimate.

Freer Play for the Mind.

That, then, is where we part company.
To limit ourselves to sense indications alone
is to reduce ourselves to the level of animals.
No one really does it; and some even of
the animals may make inferences of a kind.
Certainly it is our human privilege to dis-
cover, to infer, to generalise, and to predict.
And I advise those who are every day
using the Ether, for electrical and magnetic
and optical purposes, not to confuse
themselves with the gratuitous and rather
stupid hypothesis that Matter is all that
exists because Matter is all they perceive ;

‘but to allow their minds freer play, and to

realise that many other things exist, too,
for which we have no sense organ.

So, if they care for my advice, I will
recommend them to use a nomenclature in

Popular Wireless Weekly, August 5th, 1922,

- accordance with common-sense; to give a
name to the substance or medium in which
all their phenomena are occurring; to
realise that wherever there is an electric
field, or a magnetic field, or a gravitational
field, or a beam of light, there must be
something going on in this medium—
something which Physicists can hope to
analyse and examine and reduce to law and
order. I would urge them not to remain
satisfied with an abstract statement about
the existence of unexplained forces in
absolutely empty, unphysical, and merely
‘geometrical Space.

No Easy Task.

A field of force in vacuo has to be ac-
counted for: the mere statement that it
exists is no theory. A theory of the Ether
has not yet been worked out; it remains
for the next generation of workers to do it.
Perhaps some of those now living will lend
a hand. It is no easy task. Meanwhile,

. we can remember always that the proper-
ties of the Ether are largely unknown and
remain to - be discovered—which surely
is a stimulus to us to pursue our researches.
That which we know definitely about it
go far is the rate at which it can transmit
waves ; and we know, also, a great many
things which follow directly therefrom.

We know, further, that it has properties
akin to elasticity and inertia, which are éx-
perienced respectively in Electricity and
Magnetism ; and again we know (through
the genius of Clerk Maxwell) that the com-
bination of these two properties gives rise
to that special kind of disturbance which
stimulates the eye, and is responsible for all
that is experimented on in Wireless Tele-
graphy.

‘A PRE-MARCONI STATION.

By H. R. RIVERS-MOORE, B.Sc., ACG.I, AMICE., AMIEE.

T is not perhaps known that wireless tele-
graph stations were in commercial
operation- in this country some years

before the famous experiments of Signor
Marconi, and that his reception by the Post
Office authorities here, who assisted him in
carrying out tests very early in his career, was
largely due to the interest in the subject felt by
the then Engineer-in-Chief, Sir William Preece.

It fell to my lot to replace one of these pre-
Marconi installations with the newer system,
after it had given good service for some years,
and the change was then made only because of
trouble experienced from natural disturbances.

The origin of the method was somewhat
romantic. It happened during one of the
periods when Ireland’s dissatisfaction with the
Union had become more than smouldering.
There was much correspondence of a highly
confidential nature over the wire connecting
Dublin Castle with Downing Street. f

An easily imaginable cousternation arose
when the whole correspondence began to be
forwarded daily by post, and anonymously, to
the Postmaster-General. What secret service
agent was disclosing all that passed, and what
use might be made of the information ?

Watch was kept on all connected with the
- transmission, but no clue could be obtained,
until one day the culprit disclosed himself.

It transpired that this individual had a
wire which by chance ran parallel and near to
the Dublin Castle private wire, and he found,
accidentally, that he could overhear what
passed, by means of the now well-understood
principle of induction. He had amused him-
gelf for a while taking down and forwarding
the messages, but eventually explained what

was happening so that steps might be taken to
overcome the difficulty.

Mr. Preece began thinking of the possibilities
of the discovery, and set to work to- find out
over what distances the overhearing would
take place. Eventually a telegraph wire was
carried along the shore of Anglesea, opposite
the Skerries, and a similar wire on the rock itself,
and the two ends of each wire led into the sea.

It was found that telephone currents in the
line on Anglesea were repeated faintly on the
Skerries, and by this means communication
with the lighthouse was secured. There were
no amplifiers in those days, and disturbances
from earth and sea currents were very great,
so that conversation was by no means easy,
and it is said that the only persons who could
work the arrangement were a young light-
keeper on the rock and the postmaster’s
daughter on shore, to whom he happened to be
engaged.

A system which depends on the provision of
engaged couples at the two ends is not entirely
a commercial proposition, but none the less a
second installation was used with little trouble
for communication.with Rathlin Island from
Ballycastle, a distance of about four miles.
Here it was possible to have much longer lines at
each end, and also telegraphy was used instead
of telephony—a much simpler proposition.

Current from a battery of dry cells was
passed to the line through a motor-driven
terrupter which gave a low hum in a telephone
receiver. The circuit could be closed and
opened by means of a telegraph key, on

working which signals could be heard in the .

receiving circuit similar to a low note radio
signal, but quite lacking in * grit.”

Owing largely to this softness of tone earth
current disturbances caused severe interference,
often for days at a time, and, as already stated,
it was for this reason that Hertzian-wave
telegraphy was eventually substituted.

The apparatus consisted of a small fixed
spark outfit with ignition coil worked from
dry batteries as the high-tension unit, Leyden
jar condensers, coupled aerial circuit, and for
receiver g small magnetic detector with a
simple tuner fitted in the base.

The whole was installed in standard telephone
boxes at the post offices at each station. Similar
apparatus had been in use—not too success-
fulty—over a twelve-mile range in the Orkneys,
but a great part of the distance was over land.

These ranges seem small, even with low
power apparatus, in these days of crystals,
valves, and amplifiers. On the other hand,
no doubt the Preece induetive system could
have been greatly extended by the use of
amplifiers, but the defect of earth disturbances
would remain, since without very special
devices these would be magnified along with
the signals. 1 remember at Ballycastle
clearly hearing Wheatstone telegraph signals
passing on a line of wires twenty miles away
when I was listening for Rathlin Island, before
making the change.

1 also remember receiving a telegram from
headquarters asking me to make a special
listening test on the old system - during an
eclipse of the sun which was due, but as I had
been watching the said eclipse from the train
which bore me to Ballycastle, my arrival was
too late to allow of what might have been an
interesting experiment on the effect of" eclipse
on earth currents.
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No. 10.-AN IMPORTANT CONDENSER.

O amateur would knowingly construct a
N faulty condenser. Let us suppose, for
instance, that the question of con-
structing a two-plate blocking condenser arose.

One would hardly include a faulty or
punctured plate in its construction. Yet many
amateurs have what is equivalent to a faulty
plate in the most important condenser in their
set. Much has been written in Portrar
WigrLess regarding eondensers. Much has
also been written respecting the erection and
care of acrials. At first sight there docs not
seem to be much connection between the two,
but a little thought will show their relationship.

A Good Earth.

Exceptional care is always exercised when
crecting an acrial. Every factor detrimental
to its efficiency is carcfully eliminated, and
one plate of your condenser is complete. The
second plate, however, which is the earth, is
very rarely given the attention it deserves.
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The aerial and earth form two plates of a huge
condenser, the air between them acting as the-
dielectric. N

It will thercfore be obvious to all that a good
earth is as important as a good acrial. 1t is
not sufficient to drop the end of the earth wire
attached to the set into a puddle or down &
drain, any more than it is sufficient to hang
out the aerial in a haphazard manner from the
two most convenient points irrespective of
other considerations. To fully understand the
importance of a good carth we must gonsider
the nature of the. received waves, and the
manner in which they  will affect different
circuits.

Effect of a Fault.

In a previous article it was shown how
wave-length depended upon frequency and
velocity. Frequency is therefore a factor to be
taken into account when considering wave-
length. Wave-length, Lowerver, also depends
upon the amount of capacity and inductance
in a circuit. This is because different values of
capacity and inductance will alter the frequency
of the oscillatory current in a circuit, and will
therefore alter the wave-length. 1t will easily
be seen that the connecting factor between the
two formule for wave-length is frequency.

1f wave-length = 1885 /C x L
Where C = capacity and L inductance.
velocity
And wave-length = p—
requency, /
frequency is governed by the respective values
of Cand L.

Fig. I. shows a circuit connected up to a
source of alternating current supply. The
irequency of the alternations passed into the
closed circujt, which is marked in heavy lines,
can, however, be varied by altering either the
amount of capacity or inductance in that cir-
cuit. 1t has been stated that this circuit is a
* closed ” one. ;

In other words, although oscillations are set
up in it, they are kept within the circuit

itself, and this factor makes it a poor circuit
for either radiation or absorption of wirelcss
waves.

The amplitude of the waves produced by
such a closed circuit is very small. The
capacity and inductance of the circuit are
distinctive ; that is, they occupy separate and
defined positions in the circuit, and are not
both mixed up together, all of the capacity
being contained in the condenser and all of
the inductance in the coil. Now look at Fig.
IL., which is also an oscillatory circuit, although
it is ealled an * open oscillatory circuit,”
instead of * closed.”

Such a circuit will produce waves of high
amplitude, and is therefore a good radiator,
and incidentally a good absorber. In this
circuit the capacity and inductance do not
occupy any definite positions, but are dis-
tributed around - the overall length of the
circuit. The aerial, therefore, although acting
as one plate of the condenser, also possesses a
certain amount of inductance.

Now let us return to Fig. 1., the original
oscillatory circuit. Let us imagine A as being
the aeri.Ywire or wires corresponding to onc
tide of the condenser. D, which is the air
between the aerial and the earth in Fig. II,, is
the dielectric, and the earth B will correspond
to the other side or plate of the condenser.
A faulty or poor eonncction to earth from
your set means, therefore, a faulty condenser
plate.

It has been scen that the