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ANNOUNCING THE NEW WONDER INSTRUMENT. 4

(Patent applied for.) (Reg. Trade Mark.)

“SYMOPLION”

SEVEN VALVE AMPLIFICATION OBTAINED BY USING THREE VALVES ONLY.
What the “SYMOPLION” will do.

One “ SYMOPLION " will convert your crystal set into a valve set, and enormously increase your receiving range.

One ** SYMOPLION ' will convert your loose coupled crystal set into a high frequency valve receiving set, and you can obtain
re-action by the addition of a simple component, which gives you easner control than by the usual magnetxc coupling method.
One * SYMOPLION ” will, with a few simple components, give you ‘* separate heterodyne.”

“ SYMOPLIONS " will give you simultaneous low frequency and high frequency amplification, and jn most cases no extra é
valves or batteries are required. %

*“ SYMOPLION * can be connected in cascade to give you enormous amplification, irrespective of wave-length.
The “ SYMOPLION " is complete in itself.
The “ SYMOPLION " costs you 35/- only.

WRITE TO-DAY, ENCLOSING 6 PENNY STAMPS FOR “ SYMOPLION " BOOKLET, which will deal with your particular
purpose. Crammed with new and original diagrams of connections, including crystal circuits. 1f you do mot consider the
booklet worth the sum, we will return your remittance upon receipt of the booklet.

Sole Licensees, Manufacturers and Distributors,

MITCHELLS’ Electrical and Wireless Limited. 23"

Postal Address : McDermott Road, Peckham, S.E.15. °’Phone New Cross 1541.
Retail Stores : 188, Rye Lane, Peckham, S.E.15. ’Phone New Cross 1540.

GREAT BRITAIN’S GREATEST WIRELESS STORES.

APOLOGIES TO APPLICANTS FOR OUR GENERAL WIRELESS LIST. WE HAVE BEEN STORMED. MANY
THOUSANDS HAVE BEEN DISTRIBUTED. REPRINTS WILL BE CIRCULATED IN A FEW DAYS.
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Make your own plant

g dilin s

—Ffor the construction and repairing of
Electrical Installations,

you cannot buy a better or more suitable tool

than that well-known mechanic’s assistant, “What are the Air waves Saying?”
The DRUM MOND 3% in. The Ideal set for BROADCASTING as permitted by the
SCREWCUTTING & BORING LATHE. Besigusier-General.

CRYSTAL SET £3 15 0
HEAD PHONES £1 12 6

This set will receive perfectly Audible Telephony, and
has a range of not less than 12 miles.

Drilling, turning, boring, milling, screw-
cutting; coil-winding, polishing, wood-turn-
ing—all may be done efficiently and accu-
rately. Write for full details and particulars

of deferred payment system 72~ VALVE SETS, PRICE LISTS ON APPLICATION.
DRUMMOND BROS. L., BRITISH CENTRAL ELECTRICAL Co, Ltd.,
Ashley Hill, Nr. GUILDFORD. 6 and 8, ROSEBERY AVENUE, LONDON, E.C.1.

'Phone: HOLBORN 5848-5849.
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Delgium and Radio.

EFORE the war Belgium's merchant
service had about ten ships fitted with
wireless ; she now possesses more than

120, which is a very big improvement. The
wireless units are under the control of the
Administration des Télégraphes.

* * *

Central Europe Wireless.

STATION with a range of a thousand
kilometres is being crected at Kbely,
near Prague, to deal with the 'xcropluno

service between Prague, Paris, and Warsaw.
Two stations arc to be built in Bohcmia for
aerial navigation purposcs also.

* = *

Broadcasting Schemes.

HE Postmaster-General's scheme for wire-:
less broadcasting by private enterpriso
has been considered by the Federation of

British Industries, who suggest that only
British-made apparatus should be used for
receiving sets.

* * *
Help ! .
UNC reccntly published a very
funm ‘ wireless ”” cartoon. An acro-

plane, tearing along in a cloud of
smoke and flame and heading for certain de-
struction, brought forth the remark from a
volkel that * There's another of them wireless
messages caught fire !’ .
% €
Amateur Coneerts,

ADIO amateurs in the district of Broad-
stairs should noto that Mr. H. Pound, a
wircless amateur, transmits gramo-

-phone music and speech practically every
evening at 9.30 on a wave-length of 440 metres.
Mr. Pound’s radio set has a transmitting
radius of about nincteen miles. Good tele-
phony has been received at Canterbury.

* * *

Pill Box Wireless. .
R. T. F. RENDALL, a young electrical
enginecr, of Sunderland, has constructed
a wircless receiving set in a pill box. Ho

Lelieves it to bo the smallest instaliation in tho.

world. It is complete in every detail and,

according to tho inventor, picks up clear

Morse code messages from vossels passing along

the north-east cOast

* ¥

A Step in the Rxght Direction.

THE Central Telegraph Office has now
established wireless services with Berlin,:
Cologne, Posen, Rome, and Egypt.

News that is handed in at their office is broad-

casted from the Post Office Wireless Station at

Leafield, near Oxford, and is easily picked up in

India and Australia, except on those days when

atmospheric conditions are far from favourable.

They have also established a regular wircless

news service with Halifax in Canada.

* * *

Mareoni’s Voyage.

i ENATORE MARCONI  rocently stated
in New York that he-had no sensational
announcement to make.

He declared that his exporiments during
the voyage on his yacht had shown that it waa
possible to flash wircless messages round the
world. Proviously, he stated, the maximum
distance "had heen 12,200 mlles, established
between England and the Antipodes.

Senatore Marconi suggested that round-the:
world wiroless would doubtless greatly reduce
the cost of long-distance communication.

* * #*

Wireless in Sweden.

I\' the 1921 report of Mr. H. Kershaw, H.M-
Commercial Secretary at Stockholm, on the
economic, commercial, and industrial
situation of Sweden, he states that serious
consideration is being given to the possibilities
of practical use of the wireless phone, and that
during the summer exhibition in Lulea com-
munication by wircless telephone was carried
out between that city and Boden. FExperi-
ments were also carried out earlier in the year
with the object of examining the possibilities of
utilising high-frequency power cables.
£ * *

Congested Telegraph Traffic.

APAN is a very progressive country, and
when we hear that the telegraph
service between Tokyo and Osaka i3

congested at certain hours of the day, we are
not surprised, but when we learn that the
business men have found a means of getting
over this diffieulty, then we cannot suppress
our admiration.

The business men of the two cities have
planned a wireless telephonic service between
the two points, with Nagoya as the inter-
mediate station. Their application has al-
ready been placed with the Department of
Communications for the establishment of this
wireless service by the representative of the

-~ this station in the

G>

TOPICAL NEWS AND NOTES

Daido Eiectric Motor Power Company, one of

the chief promoters of the scheme.
1 * & ®

Wireless at Colombo.

IRELESS has spread all over the
world, and where it has taken ront
it has started to grow larger and

larger by continual 1mptovcu*cnts

The Government of
Ceylon are now con-
sidering the report of
a naval officer on the
question of the. Col-
ombo Wireless Sta-
tion. It is very
nearly certain that
they will improve

near future, as it will
prove of great service
to the mercantile
community of Col-
ombo, who have been
endeavouring for
some little while to
get this station General Squier the man
modernised. who invented the system ol
* * s ** wired *? wireless.
Moth Radiograms.

OTHS and a few other insects have a ro-
markable way of communicating with
one another, and it has been proved

that a female moth can be caged in a scent and
sound-proof box and yet she is able to call her

mate without any great difficulty. It has been
suggested that the insccts use some form of
radio to get in touch, and following this sug-
gestion experiments are being carricd out by
gome well-known scientists.  Alrcady they
consider it possible for the insects to scnd out
small radiations of low
intensity.

*

A Chance
haired” Men.
HEN a recruiting
office starts to

apply for red-
haired men with largo
cars one starts to think
that that office has
gone quite mad. Well,
that is what the United
States have done. It
appears that red-haired
men have an added
alertness, and that big
ears arc better for
listening  with than
small ones. It sounds
reasonable enough, and
they have applied for
150 candidates whom
they intend to send to
the Naval Militia
Radio School to test
their alertness. They
will also probably
measure the size of

* *

for Red-
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their ears !
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NEWS AND NOTES

(Continued.)

A Reminder.

"T'HE Editor asks me to remind readers of
PopuLsr WIRELESS that he will award
10s. 6d. to the owner of every amateur

photograph published in this paper, and

22 2, if the photo is used as a cover plate.

# * *
¢*Last Post ** by Radio.

\ i 7IRELESS operators on steamships round
the U.K. coast “stood by at noon
last Thursday to hear the Last Post

-and Reveille sounded by six bugler-boys at

Marconi House on the oceasion of the un-

veiling of a Roll of Honour, containing 348

names, 316 being those of wireless operators

lost at sca. :
% * *
New Paris 'Weather Signals.

HEAR that in future the National Mcteoro-
logical Office, Paris, will at fixed hours and
twice daily send a weather forecast by

wireless telephone to the French rural dis-
tricts. The Communes will have a receiving
station put up-in the parish school or at the
gendarmerie station, and they will warn the
peasants of impending storms by ringing a
bell. The cost of the receiving stations will
only be two hundred francs (£4).
* & *
A * Wireless ”* Garden Party.
WIRELESS concert at a garden parfy
was given by Commander Sir Trevor
Pawson, Bart., R.N.,, and Lady Daw-
son last Saturday. :
At their country residence, Edgwarebury
House, Elstree, the wireless concert was given

from 5 o’clock to 5.30 through the co-operation .

of the Marconi Wireless Telegraph Compary.
The wave-length was 360 metreg, and the
power_1} kilowatts,
W * *
"Henry Ford’s -Wireless. _——
ENRY FORD, who has made his millions
out of his eheap car, has obtained a
licence to operate - a broadeasting
station at Dearhorn, Mich. A broadcasting
“station is a dangerous thing to handle and
requires a lot of experience, but I understand
that there is little about wireless that M,
Ford has not learned.

Let us hope that he does not fill the ether
with too much information about his 8ars, as
it is possible to have too much of a good
thing. ik &

* x .
Some Horse Power !
I READ the other day that Mars was very

. mear the earth,, but when I saw_that

“near ” meant 42,000,000 miles I rather
changed nmy mind. But this huge distance is
only 3,000 times greater than an intelligent
wireless message has heen sent on this earth.

Mr. Nikola Tesla -has calculated that it
wonld take at least a hundred million horse-
power to get a message across to Mars. If the
difligulty can be got over soon, it wilt be easier
to send a mescage in ‘two years’ time, for the
“Greenwich, Offieial bas calculated that Mars
will be under 35,000,000 miles away in 1934,

=S * * *

Radio and the Alps.

LL have heard of the work that the

. famous St. ‘Bernard dogs of the Alpine
monasteries have done in “rescuing
mountaineérs. At the Vollot Observatory,
on the peak-of Mont Blane, a wireless station
has beén erected specially equipped to resist
the sudden atinospheric changes that usually
put ordinary equipment out of gear. Climibing
parties are now“warned fo equip themselves
with’ radio” apparatis before setting out’ on a
climb, s0 ‘that help’ecan be called for fiom th
Observatory 'in’ ciisé of emergencies. y

_commenée ‘at 8 o'clotk-{summer tire)- 6i1a

The Enierprising Spirit.

A'J.‘ the forthcoming meeting of the British
Association we shall see a novelty in
scientific entertainments. Mr. Howarth,

the secretary, informs us that arrangements

have been made with the Air Ministry and the

Meteorological Office that synoptic weather

charts and foreeasts shall be given.

These will be compiled from reports received
hourly by wireless sent from .hroadcasting
stations at home and-throughout Europe. The
whole process of receiving, decoding, and
charting the messages will be clearly demeon-
strated by. experts for the henefit of members

- of the-Assoeiation.. This spirit of enterprise

is one that I like to see.
: * * 3

Poldhu’s Successor.

NCE a furniture warehouse, a huilding

in Wilson Street, Finshury. Square, E.C.,

has just hecome the centre from which

wireless messages to all parts of the world are
'sent from London.

Radio Heouse, Finshury Square, London, is
the latest sending station of the Marconi
Company, although there is not a wireless in-
strument in the building. From one of the
many rooms operators hold communi-
cation” with three European capitals—
Paris, Madrid, and Berne. By automatic
machines under their eontrol they
work the transmitting apparatus at the
new wireless station at Ongar, in Essex,
20 miles away.
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A continuous wave is senf out from Ongar,
and directly the operators touch their instru-
ments in Radio House, that wawe is inter.
rupted and transmits the message, whether it
be to France, Switzerland, or ‘Spain,

; * * *

Poldhu Gives *‘ S.K.”

A MOST famous wireless station has
closed down. M P D, the call of
Poldhn, will no longer be heard by
ships at sea, and its place has been taken by
M F T, the sign of Clifden, Marconi’s-:Irish
station, which now takes up the duty of
talking Lo ships and telling them at midnight
all the news of the preceding 24 hours.
.. Poldhu i3 perched on the-rocky.coast of
Cornwall and was the first high-power wireless
station ever huilt, and it was from there that
the first wireless message was flashed acroszs
the Atlantic on a 2,009 metres wave-length to
St. John’s, Newfoundland.. This happened as
long ago as November 12th, 1901. . )
At fiest it seemed as if the little cluster of
houses that had sprung up round the wireless
station would no longer shelter. human beings,
but it is now rumoured that the station-will be
used for research work, so there.is no. fear.
that this little place that has made
history will fall out of existence.
It is a sad thing to relate, but
Poldhu’s last message was to a little
town in Spain, and now
‘the new wireless-sta-
tion at Ongar, in Essex,
will look after ..the

E\’ERY afternoon, excepting Saturdays
and Sundays, the powerful wircless
= gtation at the Eiffel Tower, Paris, trans-

mits speeeh and music on & 2,600-metre wave-

length.

The transmissions commence at approxi-
mately 5 p.ni. (summer time) and are followed
at 6 by a weather forecast in French.

Special transmissions are fairly frequent
from F L (the station’s call sign), and, as a
rule, notice is given of these special concerts
duoring the regular transmission period at
5 p.m.

The 2,600-metre wavo-length is not very
sharply tuned, and amateurs in London shonld
have no diffieuity in * picking up ” the tele-
phony using only one valve. In. Seotland it
will he found necessary to use four valves if a
loud speakor is used. ko

Tho Marconi Coneerts from Writtle may ho.
heard every Tuesday ‘evening. * The concerts

z

What you can hear

Spanish service. Ama-
teurs and professional
operators alike will feel
a. pang, of regret at
M P D’s retirement.

As one. of .the okl
brigade, the station
has rendered. signal
service (in more than
one respect), and.to-
gether with ¥ L pro-
bably shares the dis-
tinction of being tha
hest known and. best.
appreciated station iu
the world.

ARIEL.

¥
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every evening of the week on your set.

wave-length of 400 metres. The call sign ie
2MT.
The power used at Writtle isonly.} kilowatt ;

-but using valve amplifiers, good  speech and

music have been heard in Scotland.

The Hague Concerts, sent out every Sunday
from 2.30 to 5 p.m., are great favourites with
amateurs in\this country. The station’s call
sign is P€ G G, and the wave-length cmployed
1,070 metres. The second part of the, pro-
gramme is sent in English for the benefit of
amatewrs in Great Britain.

Apart from the regular transmissions stated
above, the amateur may hear telophony from
the Croydon Station (call sign G E D) at
various times throughout the day on a wave-
length of 900 metres. This latter station com-
municates with aeroplanes on the Continental
air routes. About 400 amatours now hold
transimitting licenges in this country; accouling
to the latest information, and they may lw
heard working at various tines during the day
ahd évening.” " i ' — ;
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By MICHAEL EGAN, Late Instructorjof_,W/T, RAF.

E are only beginning to awake to tho
possibilitics of wircless.  This is proved
by the fact that there are still many

people who are unaware of the actual achieve-
ments of wireless in solving some of the most
important problems of modern life.

The history of the development of aircraft
forms in itself a story of thrilling adventure.
And when that story becomes the sotting for a
record of the numerous deeds of noble endea-
vour that led to the successful application of
wireless telegraphy and telephony to the nceds
of aircraft, wo are confronted by such a tale of
heroism and romance as is unparalleled in tho
most imaginative flights of fiction.

The first really serious attempts to use wire-
Iess in aircraft wero made at the commenco-
ment of the late war. At first thore was a
good deal of opposition to it on the part of
flying mon. The chief argument was that-it
was dangerous. Wireless in those days, it
must be remembered, meant “a thing that
crackled and gave off sparks.” And sparks
and pctrol tanks were by no means suitable
companions to travel alongside each other on
the same small craft !

Hence the early opposition to wireless. The
introduction of wireloss sparks- into petrol-
driven aircraft was regarded by many as a

icce of rare imbecility on the part of a fow
are-brained enthusiasts.

But time proved otherwise. Gradually it
came to be realised that if wircless was dan-
gerous, it was also very useful on occasions.
So, by the end of 1915, numecrous types of air-
craft were carrying wireless instruments, by
which they achieved very remarkable results.

This is particularly true of the smaller air-
ships known as ¢ Blymps,” most of which
carried a small transmitting and receiving
apparatus. During the summer of 1916
several of these small airships were saved from
destruction by wireless. 1 well remember m
own excitement on first hearing distress signals
from a sister airship on patrol.

We had both started out from a south-coast
airship station to carry out a long patrol over
sea. Shortly after crossing the coast we en-
countered fog and a heavy mist. I quickly
lost sight of the sister airship as she set off on her
.own particular course. We kept in touch hy
wireless, however, and chatted to cach other
through miles of mist, ‘commenting upon the
**stickiness” of the weather and the poor
* visibility * that obtained.

The type of transmitter used on R 38,

Suddenly the strident note of the aerodrome
wireless station intcrrupted our gentle dis-
course with :

“ Shut up.”Get on with tho job and stop
jabbering,” or words to that effect. I remem-
ber that we each replied meokly in turn:
“ Visibility bad. Nothing to report. All's
well.”  Then silence followed for about half
an hour.

Everything was so still that I began to wonder
if my receiver had broken down owing to tho
vibration of the engino or for some other
causc. Quite suddenly my fears were sot at
rest by the sound of our sister airship com.
mencing to transmit. As I listened, however,
the ominous significance of the message that

67

reached me through the cthor gave rise to feata
of o far more serious nature. The other air-
ship was flashing a wircless messago to the
base station at the acrodrome to tho following

efflcct :  ““ Engine stopped. Unable to re.
start. Drifting rapidly in north-east dirccs
tion.”

I noed not go into details of the.rescue. The
distressed airship was, fortunately, drifting
back over the land. Motor-cars, fitted with
wircless, were sent out from different stations
to scarch for her and report dovelopments. At
last the drifting aivship was sighted, and a safe
landing was efiected without any more serious
consequences than a slight * shaking-up ™ for
the small crew, comprising the pilot and tho
wireless operator !

This was only one of the many instances in
which wireless played a part of supreme im-
portance i assisting the progress of aeronau-
tical science. Over and over again it was the
chief factor in saving the lives of those who
were unimaginative cnough to condemn its
practical utility.

Of course, what has been said so far relates
only to wireless telegraphy, in its application to
the exigencies of aerial warfare. Jt was not
until fairly late in 1917 that the first really
successful attempts were made to employ
wircless felephony in aireraft.

The progress that has been made since then
may be judged from the fact that for months
past the telephony equipments of British com-
mercial aeroplanes have becn rendering signal
service in the operation of our Continental air
route. IEach machine
is fitted with a tele.

FR phony rcceiver and
f transmitter, by means
of which it can kecp
in constant communi-
cation with one or
other of the terminal
acrodromes at Croy-
don (London) or Le
Bourget (Paris).

The importanco of
this is manifold. For
instance, owing to the
notorious  versatility
of the climatc in this
part of the world, it is
essential that a pilos
should Le acquainted,
during flight, with the
varying moods of the
weather. It frequently
happens that, as a
machine is about to

(Conlinued on page 68.)

5 stafl listening to cpeech sent from an aeroplane,
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(Continued from page'67.)

leave Paris for the homeward journey, the
pilot is informed of the ** bright, sunny weather
and good visibility ” that awaits him on the
English coast.

Shortly after the flight has begun, a thick
fog suddenly falls upon the English Channel
which totally obscures the view of the coast-
line from the air. Even the environs of the
home aerodrome may disappear beneath clouds
of rolling fog. Under such conditions, a pilot
would have a difficult task to convey his human
cargo safely to their destination without the
use of a wireless telephone. In practice, the
base station keeps him constantly informed
with regard to the weather variations that
occur on his route.

He is also warned of the presence of other
craft that may be flying along his own route in
tho opposite direction. ILikewise he is told
the speed and dircction of the wind at the home
aerodrome and advised as to the best way of
effecting a good landing.

Again, the pilot of & machine may want to
report ““ enigine trouble ”’ whilst on his course,
or inform the home aerodrome authorities that
he is compelled to make a forced landing ; or
he may have been driven so far off his track by
an unexpected high wind that he is in need of
ascertaining his position hy wireless, In all
such cases his telephony transmitter comes
into play.

In reading the foregoing notes it will have
occurred to some readers to wonder how on
carth a sensitive thing like a wireless instru-
ment can withstand being  joggled to death ”
in a noisy acroplane, or how, indeed, it is at all
possible to hear wireless signals under such
conditions ? Such questions are perfectly
natural and intelligent, and I propose to dis-
cuss them in my next article.

(To be continued.)

THE FORD CAR
AS A WIRELESS
TRANSMITTER.

ANY and varied are the stories at present
being told regarding the Ford car.

From the immaculate clubman to the
humblest comedian, the name of Henry Ford
is considered fair game wherever motor-car
stories are broached as a topic of amusement.

But the statement that the Ford car is
a transmitter of wireless waves, which are
detected by sensitive valve receiving apparatus,
is not given in a spirit of levity, but as a cold
fact.

The magneto of the Ford is of peculiar con-
struction, corresponding very ncarly to the
high-frequency - dynamo cmployed by wire-
less stations for the radiation of messages.

The coils might be considered the equivalent
of the high-tension transformers, and the
sparking plugs as similar to the wircless spark
transmitter. Tho sharp click of the ignition
sparks are clearly audible in a wireless receiver's
telephones, when a Ford car is some hundreds
of yards away.

The signals thus received from the sparking
plugs of a Ford car are so clearly defined that
it is possible to detect a mistiring cylinder on
the car by this means, without even having
seen the car.

It has always been understood that the Férd
car possessed certain advantages cnjoyed by
no other make of automobile, but that it
numbers ameng_jts various accomplishments
that of a wireless transmitting station,.as well
as a means of conveyance, certainly seems to
e the strangest story of all,
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A SIMPLE EARTH ARRESTER.

By fitting an earth arrester to your set you safeguard it against lightning.

WING to numerous inquiries from readers
of POPULAR WIRELESS regarding the
possibility of injury to their sets through

eleetrical charges in the atmosphere striking
the aerial, the following article has been
promptly published. Our contributor points

out the manner in which a simple contrivance -

can be constructed which will carry to earth
any static charges that may accumaulate on the
aerial without the necessity for disconnecting
the aerial from the apparatus. A two-way
switch could, of eourse, be used for earthing the
aerial direct, or connecting it to the set, but it
does not possess the advantages of the piece of
apparatus described in this article, which
ensures for the set a certain amount of protec-
tion, and enables the operator to ‘ listen in *’
at the same time. It is aiso possible by its use
to directly earth the aerial if required.- It thus
embraces the sole purpose for which the two-
way switch is installed.—The Editor.

THE carth arrester shown in the accompany-
ing illustration is simple and efficient, and
quite easy to construct. Theonly materials

required are a wooden base board, a few screws

and terminals, somo small pieces of china,
chonite, or rubber, and small brass “ bridge.”

A strip of brass, say, five inches long and one

inch wide, to conform roughly to the measure-

ments given in the illustration, should.be pro-
cured and two small holes punched through
it, one at each end, about a quarter of an inch
from the ends of the strip. A third hole should
be punched in the exact centre of the strip,

congideration. If the brass strip used is
of sufficient thickness to permit of a ** thread ”
being turned in it, all that remains to he done
is to insert the corresponding screw, and con-
tinue to screw it through the strip until it just
makes contact with the small brass plate on
the base board. Then give the screw a half-
turn in the reverse direction, and the arrester
is ready for use. In the case of heavy atmo-
spherics or a thunderstorm, the acrial can ho
effectively short-circuited to earth by just
twisting the screw the half-turn necessary to
establish connection with the metal plate—an
operation which does not take a second to
perform.  The strip should not be thiniter
than {5 inch, or the bridge will be un-
stable, and probably alter in shape: Neither
will it be possible to turn a thread in the top
hole. In any case, if difficulty is experience:l
in turning.such a thread, or the strip is toa
thin, a screw terminal with two lock-nuts can
be used. Screw one of the lock-nuts on to the
terminal before runming it through the brass
strip. Then drop the terminal through the
hole and screw the remaining lock-nut on the
bottom end of the terminal. It will then be
found that by turning the lock-nuts in opposite
directions the terminal can he clamped firmly
to the bridge in the required position. The
end of the terminal should be dropped as neat
to the small brass plate as possible without
making actual connection. By loosening the
lock-nuts and dropping the screw, the aerial
is earthed as previously described. The board
should be well insulated
by china, ebonite, Tub-

B Aertal

o~ Adju stable Screw

ber, or other insulating
supports attached to the
bottom of it. If screws
aro used, drive them
downwards from the
face of the board, and
be sure that they do not
go right through tho

support. Provided a fine
adjustment of the screw
is made, static charges:
on the acrial, such a8

accumulate in hot and

hina
fe

or Ebonil

=BlockS  pEarth

Wooden Base Board

thundery weather, will
be found to spark from
the end of the serew to
earthand danger from

A sketch of a home-made earth arrester.

and, if possible, a threcad turned in it. The
dimensions of the holes will depend upon the
size of the screws which are going to be used.
The strip should then be bent as indicated, and
if the foregoing dimensions have been used, a
small brass bridge will result, being 1 inch high
and 2 inches long, with two small =" feet” cach
4 inch long, in which the holes are punched.
Before fixing tho bridge into position on the
base board, screw a small piece of the brass
strip to the board as shown at A, connecting a
lead between the lock-nut and the under part
of.the hoard. Thus both the screw and lead
are held firmly in position. This lead should
be of fairly large thickness or cross-sectional
area, and should be connected directly to earth.
Keep it as short as possible. The brass bridge
should now be clamped firmly to the wooden
base board by means of two screws, which
must be of a proper size to fit the holes in the
brass without allowing the screw heads to
pass through. Now reverse the board and
connect two more leads, one to the end of cach
serew, by tightening up the lock-nuts and
making a firm connection, while at the same
time tightening the screw. One of .thé leads
should then be taken to the aerial, and the
other to the receiving set. . The hole, which j.s’

__mow in the centre of the bridge, must reccivo

this sourceis eliminated.

The dimensions given
need not necessarily be adhered to, so long as
the principle of providing a short path to carth
is borne in mind. An earth arrester is somctimes
mounted outside of the building, away from the
set, but at the same time in a position where
it can easily be reached. Do not place it on a
window-sill or open space where rain will
reach it. Instal it in a sheltered spot, and, if
possible, run a separate earth lead from it to
the garden, or other suitable earth outside of
the building. It is worth a little trouble to
know that the receiving set is in some degres
protectod from electrical discharges in the
atmosphere.

Are you having trouble with
your set ?

If you are, consult the Technical Ex-
perts on the staff of POPULAR WIRE-
LESS, who will give your questions the full
benefit of their long and varied experience.

No trouble is too great to help readers
out of their difficulties.
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BROADCASTING A CONCERT.

The difficulties of transmitting music by wireless.

HE evolution of broadcasting in America
has taught the managers responsible for
the transmission of concert items many

things about the correet way a broadcasting
station should be conducted, and the diffi-
culties that must first- be overcome before
““ listeners in >’ may enjoy a wireless concert to
the utmost. This article explains some of the
trials experienced in America, and the troubles
which managers of British stations will have
to overcome.—The Editor.

ROBABLY, as, with your receiver on your
ears, you listen to a concert that is being
broadeasted, you give little thought to

the trials and worrics of the man to whose-

efficiency you owc your enjoyment.

And yet the manager of a concert at a
-broadcasting station has many difficulties to
contend with. There are tones that will
broadcast, and therc are tones that won’t.
There arc singers whose voices sound well
after having travelled over miles of space,
and there are singers who, captivating in the
opera house or concert hall, lose most of their
attractiveness when they try to put their
voices through the microphone.

One of the first troubles encountered in en-
deavouring to transmit the sound of musical
instruments went by the name of * blasting.”

This was a confusion of most unpleasant
and unharmonious noises produced when
certain notes were played. Probably it was
caused by excessive vibration of some part of
the microphone.

To combat this numerous experiments were
made. Wood, tin, fibre, parchment, and lcad
_were some of the materials of which the micro-

phone was made in these tests, and, after
months of careful study and improvement, the
fault was entirely overcome; at least, as far
as the better-class broadcasting stations ars
concerned.

A little while ago no sane broadecasting
concert manager would attempt to transmit a
quartette, because the combined voices would
most assuredly lead to blasting; but nowa-
days a chorus of voices, accompanied by a
full orchestra. can be sent out without fear of
causing chaotic melody.

The most difficult of all the instruments to
tackle was the piano. Forming, as it docs, an
indispensable part of a small orchestra, the
manager of the carlier concerts fretted under
“failure after failurc.

The bass notes * blasted” badly, and all
that resulted from them in a receiver's car-
pieces was a confusion of sound, more likc a
peculiarly unpleasant fog-horn than anything
else; the middle notes were tinny, and the
top notes refused to transmit at all.

_ Experts took the piano in hand, dealing
almost note by note from the highest in the
“ticble to the lowest in the bass. They had to
construct a microphone especially for the
piano’s peculiaritics, but, nothing daunted,
this they did, and in the end they succeeded,

until to-day there is little or no cause for com--

plaint, cven from the most exacting musical
critic.

The biggest part of the fight, as regards
musical  instruments, was then over. The
other string instruments, such as tho violin,
the ~"cello, banjo, harp, and guitar, created
practically no further complications. Similarly
the wood instruments—the clarinet and flute ;
all instruments of percussion—bells, xylo-
phone, cte.; and brass instruments—trom-

bones, cortnets, etc., are to-day transmitted by
wireless with complete success.

Brass instruments may, even at the present
time, cause blasting if held too near the miecro-
phone, but this can be easily remedied by
withdrawing the player a little. -

The human voice lends itself to wireless
broadcasting, and proved easier than any of
the musical instruments. Yet there are grades
of excellenee even in voices, and the soprano
carries best by wireless, the contralto worst.

The notes of a soprano will carry to greater
distances than any other sounds, and the tones
will sound as beautiful in the ear-pieces of a
receiver as in any opera house or concert hall.
The contralto at times loses, through trans-
mission, some of the velvety riohness of tone;
a great deal depends upon the person singing.

It s not entirely a question of voice. It may
be that some singers owe their fame to their
personality ; or perhaps nervousness or some
other disability prevents them giving their
best into an instrument ; but it is an undeni-
able fact that some quite excellent singers do
not sound well “by wireless.” Makers of
gramophone records will tell you just the
same,

It is one of the difficulties of the wireless
concert manager to select artistes whoso
voices will sound well after transmission, and
the only sure way is by an actual trial of the
singer’s suitability for wireless work.

A big point is that in a concert hall tho
singer is never ncarcr to the most forward
member of the audicnce than -fifteen or
twenty fect. A gangway, and possibly tho
orchestral pit, will separate the stage from tho
front row of the stalls.

In wireless concerts the artistes arc near
the microphone, and the tendency is to sing
or play right into it. As thc mierophono
practically represents the listener’s ear, it can
quite be understood that this is not desirable.

The manager works hard and persistently to
keep the artiste back, but it is most difficult to
break the habit of trying to get as near as
possible to the audionce whom you know is
miles away.

If a singer gets too near to the little record-
ing instruments, such sounds as, for example,
breathing, which are lost before they reach

the audience in an ordinary concert hall, are,
by wireless, canght up, and distinctly heard by
“listeners in.”

An instrument like the clarinet will even
record the clicking of its stops unless it i3
placed some distance from the microphone.

Yet another problem that has to be over.
come by the suceessful manager of a broad-
easting concert is the selection of the right
type of microphone for the style of concert
to be broadcasted.

Also the positions around the microphones
of-the various singers and musical instrument

-players must be carefully allocated.

In the most up-to-date broadcasting
stations in America, a plan of the floor is made,
and on it arc marked normal positions for
microphones and artistes. But these will be
found to vary from time to time, and ultimate
perfection can_only be obtained by trial.

Probably you will have noticed that, as the
programme of a broadcasting concert—from
the Hague, Writtle, or Eiffel Tower—is gone
through, there will be a distinct improvement
of one selection on the last one played. This is
often due to some fault having been remecdied
between the playing of the two pieces.

The manager of the concert listens in from a
receiver near the concert hall of the broad-
casting station, and by this means can detect
many defects. But he is too near to be aware
of some imperfections.

In America the manager relies on a staff of
critics,

These critics listen in from their homes or
offices at varying distances from the broad-
casting station, and telephone to the manager
any alterations they deem advisable, such as :

“The piano is drowning thc singer. Tone
it down a little.”

“ Bring the contralto forward; her voice
isn’t strong cnough.” :

A difficulty that a little experience soon
helps the manager to lessen, if not to over-
come altogether, is to “select a programmo
pleasing to the “listeners in.” It is im-
possible to please cverybody, but what the
wise manager does is to vary the items on his
programme so that anyone who docs not care
to listen in to one-piece will find the next more
to his taste

A Liverpool-amateur enters into competition with a local organ-grinder.

His loud soeaker entertsins the

geighbourhood with wireless music.
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CRYSTALS AS DETECTORS.

Before setting up a Valve Set, gain ex-
perience by ‘using_a_Crystal Detector.

y EFORE 1914 most wireless amateurs were
happy to be in possession of a good
crystal detector from which heaps of

interesting fun and enlightenment were ob-
tained. To-day, the crystal should not he
despised. [

As most of you know, when we receiv
wircless music, song, or speech, the waves
reach our aerials in the form of oscillating
currents—that is to say, the current surges
to and fro.

After tuning in for the wave-length which
we require, we are not able to hear anything
unless we employ a detector of some kind.
The detector, acting as a sort of valve, stops
the two-way movement of the current, and
converts it into a one-way current which
allows the telephonoe diaphragms to respond,
and enables us to hear whatever is being
broadcast.

1 will not give a list of all minerals which
are more or less suitable for use as detectors,
but threc of the most sensitive are quite
cheap, and can he obtzined from your wireless
dealer : -

(1) ZINCITE PRESSING AGAINST CHALCO-
PYRITE. This combination is sometimes known
as ‘* PERIKON.”

(2) GALENA in contact with the point of a
fine, springy wire, or with the point of & black-
lead pencil.

(3) SiLicoN in contact with a point of
gold, bronze, brass, or steel. i

No. 1 has the groat advantage of bei g a-

very sensitive detector. - Moreover, once
the two companion crystals have been ad-
justed and pressed together, they remain in
sensitive condition, ‘even though vibration
or accidental jarring takes place.

No. 2 is sensitive at certain points, but as
the wire or blacklead must rest very . lightly
indeed on the surface of the crystal, this
type of detector is easily. knocked ‘out of
action by the slightest vibration. Sometimes
the act of walking across the floor will destroy
the adjustment. :

No. 3, silicon, also is sensitive at certain
points, and the pressurc upon it by the metal

. point may bo rather stronger 'than is the

caso with galena. Conscquently a - silicon

AVIATION WIRELESS STATIONS.

Amateurs “ listening in " will often hear telephony from.many
of the stations given in the list below. They are in almost
constant communication with aeroplanes and other land stations.

# b 5

CALL NORMAL OPERATED WAVE-LENGTHS
NAME SIGN | RANGE BY l IN METRES
Belgivm.: : | | Belgian
Evére, Brussels BAV | = l Government’ C.W. 900
France ; French
Bordeaux .. AB 300 km. Government C.W. 1,400
l , French | c.W. and Telephony
Le Bourget, Paris ZM I 800 km. | Government | 1,400 and 900
, | | French {
Lyons oo oo AL ! 400 km. ! Government | C.W. 1,400
' | French '
Mauheuge . . AV — | Government l C.W. 1,200
| French l
Nimes .. AN 300 km. | Government ; C.W. 1,400
: ! French C:W. and Telephony
St. Inglevert AM 400 km. l Government 1,400 and 900
Netherlands : Dutch C.W. and Telephony
Soesterburg STB p— Government 900 and 1,400
| Duteh C.W. and Telephony
Amsterdam KLM = | Government 900 and 1,400
United Kingdem : ' C.W. or Telephony
Castle Bromwich GEC - —_ o 900
| i C.W. .and Telephony
Croydon GED I — Air Ministry 1,400 and 800
! | C.W. or Telepheny
‘Didsbury GEM | — —=h * 900
India House .. .. .| GFA | —  AirMiistry | C.W.1400
C.W. or Telephony
Lympne .. .. .. GEG — — ‘900
, i l C.W. or Telephony
‘Renfrew .. .. .. ..| GER | - — | 909

_its new moteorological

.
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detector will remain in adjustment for a
longer time than galena. .

Another method of using galena has recently
been patented in France. A container is
partly filled with mercury, and is sealed by
an insulated plug. Two terminals pass through
the plug, and fixed to their lower ends, insido
the container, are two pieces of galena which
dip into the mercury.

I bave not yet tried this device, but it
would seem to be of a more permanent nature
than the usual method with galena.

A good crystal detector, in conjunction
with efficient tuning coils, however simple,
and good telephones, will give excellent results
in reception of broadeast concerts,- provided
you live within about 15-20 miles from the
broadeast stations. After the initial outlay
for the crystal detector no expense is incurred
for maintenance, as no batteries are requircd.

For all-round reception a valve detector
is much better, and, in" fact, is essential if
you live far away from the broadeast stations.
But, in any case, you will learn quite a lot by
using a crystal set first.

JAN MAYEN ISLAND.
An Arctic Wireless Station.

AN MAYEN ISLAND, over which flutters’
the flag of Norway, is a dreary, desolate
spot of Jand, rising forlornly from the

icy waters of the North, far within the con-
‘fines of the imaginary Arctic Circle.

It is an island where night reigns for nine
long months of the year, and day for but a
short twelve weeks. The nearest land is dis-
tant 500 miles.

It is a place of dreary desolation, intense
cold, and high winds, and, in short, has nothing
to recommend it to tho average man in search
of a solution to the housing problem. If we
hoarded a vessel at Land’s End, Cornwall, and

-sailed or steamed away due north, wo should

eventually come to Jan Mayen Island.

It lies within the Arctic Circle, practically
in the latitude of the North Pole, and the course
followed by our vessel would have bcen along
the meridian line, 10 degrees west of Green-
wich. This little spot, however, has attracted
the attention and interest of meteorologists.
The island is situated in the path of the Great
North wind, one of the factors goverming
Furopean weather conditions, and the idea of
erecting a station on this outpost of habitable
earth has been carried out by the Norwegian
Government.

The station is able to supply valuable
information regarding the weather, and enable
regions farther south to forecast more
accurately the kind of weather likely to be
expericnced as far as Hurope is concerned.

he severity of the bleak north is tempered
by the Gulf Stream, that huge warm water
artery which flows to us across the Atlantie
from the Gulf of Mexico. We are thus protected
to some extent from the uninviting conditions
which prevail farther north in parts of Iceland,
and Jan Mayen Island.

The. British Government also- has ovinced
an interast in lonely Jan. Mayen Island .and
station, and has
offercd to contribute towards the fund re-
quired for “the cost and. upkeep of the
station. It -will undoubtedly, prove of great
value from the meteorological point of view,
but the staff necessary to operate it will
have to be simple, contented souls. Even then
they will certainly not be sorry when the
arrival of the relief ship ‘is signalled acrose

‘the waters of the lonely north.

‘Readers. are invited to send photographs
.for publication in POPULAR WIRELESS,
A fee of 10,6 for every photo used will he

I paid, and £2 2s. if used as a cover plate.
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N the midst of the present popular enthu-
I siasm over wireless, one is apt to overlook
& large and patient class who, by reason
of their common infirmity, are debarred from
the excitcment and enjoyment of listening to
concerts and speeches borne on the crests of
other waves. That class is the army of the
deaf.

For them, however. there is good news,
for Mr. 8. Brown, a London scientist, has
invented an instrument, known as the
“ ossiphone,” by means of which deaf persons
are enabled fo hear throuyh their bones, inde-
pendently of the outer ear. Since, however,
even the inventor does not claim it as a
panacea in all cases of deafness, we must not
raise any falsc hope where there is room for
none, but only explain in which cases the
instrument is applicable.

Deafness may be due to any onc or more
of a number of causes. Without going into
technical details, and avoiding the use of
medieal terms, it may be said that the causes
are of two principal kinds, one being discase
of the aural nerves ecommunicating between
the ear and the brain, for which no remedy
is at present known. The other causes of
deafness are due to defects in, damage to, or
other affections of the outer or middle car,
such as a broken car-drum, growths or wax
in the ear, or a severe cold or catarrh.

1t often happens that even these troubles
aro not met by any of the various deviees, such
as ear trumpets and microphones, which
merely serve to augment sound vibrations
with the object of forcing them through, and
so inflacncing the aural nerves.

Sounds via Bones.

By means of the ossiphione. the sound
vibrations are imparted to the bony -structure
" of tho system, and are thence communicated
dircetly to the aural nerves leading to the brain.
entirely independently of the ouler ear, which
may be quite useless. Many medical men
rofuse to believe this until they have witnessed
a demonstration, but some wonderful results
have been secured, and the writer has, per-
sonally. thoroughly tested the instrument.

The ossiphone is contained in a small, light,
ebonite case, that can be slipped into the
waistcoat pocket quite easily. 1t is a perfectly
simple instrument, actuated in much the same
wuy that certain telegraph appliances are
worked. It comprises a smnall iron bar that
vibiates under the influence of electro-magnets.
It may be eoupled up by “flex” and plugs

The ossiphone, by which deaf people may bear through their boaos.

The-story of the wonderful Ossiphone.
By P. J. RISDON.

How the ossiphone is used

to the receiver of an ordinary telephone, or to
a wireless receiving sct, without interfering
with anybody else’s use of the instrument.
When the current passes through the electro-
magnets, the bar of course vibrates. The end
of the har projects outside the ebonite case
and terminates in a small knob. The case is
held in one thand, and the knob is pressed
gently but frmly against one’s knuckle or
skull, and, as the bar vibrates, the knob
communicates the vibrations (which are
imperceptible to the touch) to the bone, and
thence by the aural nerves to the brain. A
curious thing is that. when in use, if held
loosely in the hand, sounds proceed from the
instrument, although they cannot be dis-
tinguished. i

It might reasonably be argued that the
cartilage separating the different bones would
prevent the vibrations from reaching the aural
nerves at all, or, at least, that thcy would
be deadened so as to become imperceptible.
Yet, strange to say, that docs not happen, and,
in point of fact, with onc of these instruments
in his possession, the writer is able to carry on
telephonic conversations better by placing
the knob of the ossiphone against his finger
knuckle than by using the ordinary telcphone

receiver. Not only is the sound of a voice

much more distinct, but it is less interfered -
with by other sounds foreign to the con-

versation.

A Boon to Amateurs.

This is a remarkable and interesting point,
and brings home more foreibly than any other
experience the fact that sound is a scnsation
produced by power waves ; for, after all, even
to whisper means the excreise of force. 1t is
# common experience that very loud sounds,
such as the report of a gun, and eertain sonnds,
such as the scratching of metal on glass,
produce actual physical pain, and may break
one’s ear-drum.

Apart from deaf persons, the_ instruinent
should prove an asset in the hands of wireless
experts and amateurs, for, instead of ** listening
in” for long periods with an uncomfortable
and trying telephone lcadpiece on, one can
hold the ossiphone and change its point of
application as often as desired. Prolonged
pressure on the head in the neighbourhood ot
the ear is itsclf liable to cause partial deafness,
if only of a temporary character. An interest-
ing example of this came within the writet's
kuowledge.

A {friend of his wore speetacles and suffered
from o considerable degrce of deafness. Sub-
sequently he went blind, and discarded his
glasses, and the deafness ahnost immediately
ceased. The pressurc of the spectacle wires had
caused his deafness.

The ossiphone contains no accumulator or
dry cell, the current from the telephone circuit
or the wireless receiving set serving to energise
the electro-magnets. The case measwres
22 inches by 1} inches by 1] inches, and, us
already mentioned, can bo ecarried in the
waistcoat pocket. There is a neat little socket
on one side into which the flex plug is inserted.

By using a relay and an aural box, sounds
may be magnified enormously. Thus, I have
held the ossiphone knob against my knuckle,
and listened to the soft tieking of a watelt that
sounded like sledge-hammer blows.

Hearing without Ears.

The aural box is a scparate instrument. and
is used for carrying on a conversation with «
deaf person in the same room. It comprises
a box mcasuring about 8} inches by 41 incles
by 7 inches high, with an opcning on one side
that diminishes in a seientificallv proportioned
curve, terminating at a microphone. Current
is supplied by dry cells inside the aural box,
and the aural box is connected to the ossiphone
by any convenient length of ** flex.”” The deaf
person holds and uses the ossiphone as already .
described, and the other person’ faces -the
opening in the aural box—a good distance .is
about cighteen inches or two feet—and comn-
verses in the ordinary manner without any
raising of the voice.

When a " loud speaker” is employed -in
‘conjunction with a2 wireless receiving set, the
aural box and ossiphone may bhoth be used
by a deaf person, or, alternatively, the ossi-
phone alone may be used as already described.

Wireless has become so common that its
wonders are apt to be overlooked. 1It-is. am
amazing reflection that when a person speaks
the power waves of his voice may be converted
into eleetro-magnetic waves that course through
the ether with the speed of light; and that
with the aid of the ossiphone a deaf man may
hear a man talking hundreds of milgs away,
independontly of his very cars!
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Our Contributor  has a good

is a distinct possibility in the future

YET another wonder is about to be per-

formed by wireless. The cinema

audienco of the near future will be able

to watch the figures on the screen. and at the

fame time listen to the voices of the actors
filling the hall.

Nor will the voices emanate from a gramo-
phone, as has been tried in the past ; they will
be the actual voices of the performers carricd
direct to the cinema theatres by wircless.

After many experiments a method has been
evolved by means of which the filin projection
machines in any number of ecinematograph
theatres, in no matter how scattered an arca, can
be synchronised with a key projection machine
ot the wireless broadeasting base.

At tho hroadcasting station the key pro-:
jection machine throws the same picture on
the screen as the other projectors in theatres all
over the country are showing on their screens.

Working to Time.

To the very second, every cinema theatre
in the scheme is showing exactly the same
film. B.r-r-r-h! goes the signal to start from
the wireless broadeasting station, and forty,
fifty, or a hundred skilled operators in as many
theatres commence projecting the film on the
screen, and all the films thus started at the
same moment are kept in perfect timo with
each other through the play, right up to the
last moment.

In the meantime, at the broadcasting station,
actors, supers, chorus, stage hands, orchestra,
and all the other people necessary to make a
play a success, have been assembled together.

Tho scenario writer has supplied speaking
parts and sound effcets just as though the pro-
duction were to ho given behind the footlights,

Every actor and actress, and every member
of the chorus has his or her microphone, and,
with their cyes on the screen, speak or sing
their parts into the instrument, keeping their
voices in time with their actions as portrayed
by the film.

The audiences in the various picture
theatres hear and see the actors in their parts
in the play simultancously.

If the play is of the musical type, the strains
of the music will also be conveyed by wireless
from one grand and special orchestra at the
broadecasting station. An orchestra in the
cinematograph theatre will not be necessary.

How it Will be Done.

Just imagine, while the screen is still dark,
an invisible orchestra which scems to come
from all parts of the einematograph theatre at
once—for lond-speakers will be placed all along
the sides of the hall—striking up the overture,
prior to the play actually commencing.

Once the actual film commences the success
of the scheme depends upon the film operators
at the various theatres kceping strict timo
with the signals sent out from the operator
at the broadcasting station, and with the
actors speaking or singing the parts keeping
strict time with the actions of the characters
on the screen.

Generally the actors will have taken part in
the making of.the film, and in speaking. will
be re-acting the play, and thercfore keeping
time to their own movements. -This should
not hé diflicult. ) 3

As they speak into their mierophones
their voices will be transferred to the wirelcss
telephone  station, where they are -passed

Wireless Vo
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through the usual amplifiers, until the sounds
are finally magnified many hundreds of times.

Every cinematograph theatro will have its
receiving ~ apparatus, and maybe six or a
dozen loud-speakers distributed about the hall,

Once tho actual performance begins the
operator will find no difficulty in keeping timeo
with the incoming sounds of voices or music.
All he will have to do is to moderate or in-
crease tho speed of his machine as occasion
demands. Jt will not even require highly
exacting concentration, as the sounds will not
be coming in with various speeds, but in
regular time because both sounds and films
are being synchronised at the base where they
originate.

If tho operator finds that he gets ahead for a
sccond, he can readily slow up, or if he gets
behind, one sceond speeding-up will rectify the
fault, -and once ho has acquired the requisite
speed he will probably maintain it without any
further cffort whatever.

At any rate, with a very little practice even
the operator most distant from the broad-
casting base will bo able to time his machine
perfectly, and the patrons of his cinema will
enjoy an ideal performance.

for the Fﬂmg

imagination, but for all that there
he the

When the Heroine Screams.

At the present time. an important part of
an actor's art—the voice—is lost upon the
screen. Tho heroino screams—at least, we
surmise she screcams— but the incident is robbed
of more than half its realism because all we sce
is a soundless yawn.

We see the hero addressing sobering words of
advice to a mob secthing with desire to wago
déstruction, but wo are not in the least
affected by his specch, not knowing what words
ho is actually speaking. At times we are left
to wonder how the crowd on the screen eouid
have been prevailed upon to melt away so
quictly as it does.

But when there are actors at broadeasting
stations speaking, as the film is projected, the
words to suit their actions as if they were
performing before a crowded house, then the
films will receivo a very big ** boost.”

And the timo is at hand when natural
sounds will be supplied for the screen by
wireless. In this direction the cinema may far
outstride tho theatrc of the footlights. As
the hero specds to the rescue of the heroine
in his powerful motor-car, the sound of the
car may be the real thing and not the im-
provised ‘ noises " now cmiployed.

Pistol shots, banging of doors, can be repro-
duced *from life,” and the quieter sounds,
which even on the stage cannot be rendered so
as to be audible all over the theatre, may
possibly be reproduced most realistically by
wireless,

The sound of a glass breaking as it rolls off
a table, the laboured breathing of a struggling
man, the stealthy footsteps that the hero hecars
as he lays awalie—all these and many others
may be reproduced in the future by wire-
less telephony,

prophesies  for Cinema.
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Gt Batteries

This is the second and concju&?n:é article
describing the action and upkeep of batteries

ELLS may be connected together in various
ways to form a battery.  If we join the
positive terminal of the first cell to one

end of a wire and connect the negative terminal
to the positive términal of the second coll, and
80 on. connecting positive terminals to negative
terminals until we have as many cells as we
require, finally connecting the ncgative ter-
minal of the last cell to the other end of the
wire, we have a complete clectrical circuit, and
the cells are said to be connected together

‘in serics.”
type, and, taken individually, give the same
~voltage, the number of volts obt(une(l in an
elcetrical circuit by joining them together as
described above will be the voltage of one
cell, multiplied by thc mlmbcr of cells being
use(l .See Fig. (1, Thus, if we had
4 cells so connected, and each cell supplicd 2
volts, we should have a circuit containing 8
volts. A circuit of this nature contains a good
amount of electrical pressure, or eleetro-motive
force, but the strength of the current flowing in
it is comparatively weak, and will not exceed
the amount of current which would be given
by any one cell singly. If we take the four
«ecls and connect the four positive terminals
to one end of the wire, and the four negative
terminals to the other, as in Fig. (1, B), the
éells are joined together ** in parallel.” The re-

ult of this armngcmcnt is to give us different
cleetrical values in the circuit. The electro-
motive force or pressure is now reduced to the
number of volts which would be given by any
one cell singly, namely, 2, but the amonnt of
-current ﬁowmg in the circuit will now be the
current given by one cell, multiplied by the
number of cells we are using.

Various Combinations.

A eombmahon of the above two methods is
known as a._‘ serics.parallel” arrangement and
consists, of .two batteries of cells.connected in
series, and the two battéries’ ﬁnallj connected in
l).tri'lfel asin I‘lg (1,). .. This style of conncct-
ing cells gives us a cxrcmt. which contains 2 "ood
v ol,ta."e, and a fairly good flow of electmcltv as
well; and might therefore be supposcd te ‘be
the best method of the three. In some cases,
however, it is desirable to have a eircuit where
the strength of the eurrent is of paramount
importance, and in this case a * parallel ”
battery would obviously be the best to use.
Likewise,, & good voltage might be the onlv
consideration necessary in & circuit, and in
this instance the battery would consxst of #
group of cells connected | together “in serigs.”
It is a ba.ttcr_y of this nature, generallv com-
posed_ of dry cells, that is almost invariably
used to ‘supply” thc neccssarv voltar'e to the
plate of the valve used on \m'eless Toce wmg
sots. It is then called an “ anode battery.”
or more fl'cqucntly a * high-tension battery
(Amateurs "should be_warned againdt trying
to ‘light the “present type of valve with dr_y
cells:“The Tosistance of the filament is ‘so
great tlmt this" kind of cell ‘will speedily
Lecome d'ischa,rﬂcdi if utilised to heat the
filament o a satxsfactorv pemt )

- Faults m Cells.
One of the most preva.lent faults in ordumry

cells’is sulpha.hng When the celt'is supply-_

ing & curréntfor any plrposé, lead" sulphate is
forméd - on~ the plates. - Whien the cell is re-
charged, thé lead sulphate’is disperded by the -

is_neglected or léft idle, the lead sulphate

if all the cells are of the same .

will (rvstalhsc on the ‘surface of the plate,
and,” qug a bad conductér of elcctricity.
affect the agtion of ¢he coll. © A sulphdted cell
should be given a good Lharge of long duratlon
the ‘sulphate being difficult to remove If
this does not have the desxrcd eﬁec-t, it may be
necessary to obtain fresh’ platul i

Local Action.

Great care should be taken, when the
cover or lid of an accumulator is removed
for any reason. to see that no forelgn sub-
stance, like an iron filing or a pin, falls into
the acid. If it does it will sct up a process in
the cell known as “local action.” If we
refer to the part of this article which deals
with primary cells, we shall see the reason. Wo
have introduced another tiny plate’ of. dis-
similar metal, and the acid will affect the pin
or filing in the same manner as either the
copper.or zinc. Unequal action between the
inadvertently introduced scrap of metal and

_one or more of the plates will take place, and a

decrease in efficiency will result. It may
even cause the disintegration of some of the
plates, which will have to be replaced. When
an accumulator or storage battery is de-
livering current to an external circuit, a
tendency to expand is exhibited by both banks
of plates. If a cell of this type is excessively
discharged, the plates will begin to bend or
buclde, and eventually will become so distorted
in shape as to render impossible their removal
from the contamer This fault is known as
* buckling,” and is to some extent obviated
by the inclusion of thin sheets of woed or
glass placed between the plates.

Fmallv, when it is observed that the
liguid in the cell is evaporating, and that the
plates are beginning to show clear of the acid,
do not wemedy the deficioncy by adding moro
acid. Distilled water should+be used for this
purpose, the platés being covered until they
are dfit least lnl( an'inch below thé level of tho
S ] s

» ToClarcutbs ‘o Corcact

#cells connected. in SERIES.

> T )
Crrcurf

action of. the. cha.rgmgﬂcm:rent PO | Y Lell - T’a"m“‘ 4?"{’.‘ l'"‘?m‘f"i"'”"._j.mlﬂf’ RaLEL. |

Fig. 1.

The Electrolyte or Acid,

The acid used in a storage battery is diluted
by ifing it With water untll it is of the
right' * strength™ to give the best results:
The ‘strength™ of the solution varies for-
different types of cell, but is usually about
1 part of acid to 5 of water. The specific
gravity or specified weight of the solu-
tion depends upon a comparison of it with
the weight of pure water. As acid is heavier
than water, a given quantity of the diluted
acid in the coll would be heavier than a
similar quantity of water. Thus, if a definite
quantity of water be taken as 1, the basis for
the values. the specific gravity of the solution
will be approximately 1-2. The larger the
proportion of acid to water in the solution, the
greater will be the specific gravity of the
clectrolyte.

The Hydrometer.

The gravity of the solution in a cell is
wmeasured by an instrument called a “ hydro-
meter.” A’ simple form of hy drometer is
a thin glass tube six to eight inches long,
filled at onc end with small shot or mer-
cury, having various values of specific gravity
calibrated upon it. If the hydrometer is
dropped into a cell containing absolutely pure
water, it will sink to the hottom and remain
there. If, however, it is placed ifto a cell
containing acid, it will only sink to a certain
depth dependent upon the density or gravity
of the acid. The specific gravity of the eell
can then be read off from the calibrations
matked on the hydrometer, at the surface of
the liguid. We can thus easily ascertain if
the cell has the correct strength of electrolyte.
The terminals of a cell are usually plainly
marked to prevent any error occurring when
they are being connected up. The posltlve ter-
minal is usually painted red in addition to the
+ mark. and the nogative terminal black in
addition to the — mark.

THE PROPER ADJUSTMENT
OF AMPLIFIER AND
DETECTOR.

IGNALS can only be received when
vour detector is correetly adjusted, and
it is therefore necessary to understand

the proper methods of adjusting.

Mincral detectors depend for - clarity eof
note upon the pressure and spot of the contact
crystal. This must be varied until the clearest
note is obtained through the ’phones from
the test buzzer.

- To adjust “*soft >’ detector valves, connect
the high-tension battery to the plate and
raise the filament current gradua v ; then,
when a slight hiss is heard in the phonos,
reduce the current until the hiss just stops.

The inductance must be set at its mininnun
value. Either by means of a_ potentiometer,
which is the best way, or by variable battery
taps, the plate battery voltage should at tho
same time be so adjusted that this hiss begins
at as low a filament current as possible.

The majority of soft wvalves require 8
critical plate voltage of between 18 and 2
volts.

Many amateurs prefer a “hard ”
i.e., one possessing a high vacuum.

These hard valves have no ** hissing ” point.
The boest plate voltage should be found by
trial, and is usually about 20 to 40 volts
for a single valve,

Hard valve filuments are burned with just
sufficient  brilliancy to afford: the highest:
signal strength.  The amount™ of voltage
required by the filament will depend upon
the voltage applied to the plato.

Hngher values of plate -voltage usually give
rather . increased amplification of signals,
‘though any_ voltage within the limits spocified

may be used on the plate valves,

valve—



GARDEN WIRELESS

-

A resident near Croydon enmjoys plenty of telephony from the aero
receiver, with an iron rod stuck in the grass for an *‘ earth.””> Am:
n )

A litile while ago the universal question was ;¢ Do you. ‘jazz ? . To- d’ay iti is “ Do you
wireless ? ? - An ‘you”dgh’t, why ngt P . Wueless in the garrlen, as w1ll be seen from the
above ph_ tograph, is ideal: in thé Summer,, ~° 7

The latest Pansmn novelty is a vamty bag wireless set. The aerial is of the, frame variety, You can enjoy plenty of ‘wirele; stunts *° it you live near a wire-

and is concealed at the back of the bag. .. This type of set is of the freak genus, and, ag such, .. less station. ' This Oroydon resident uses a wire fence for an aerial
is amusinelv unigue. . and an accommodating dustbin for an ** earth.™ e
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ROM' THE ETHER SHIP'S WIRELESS CABIN
: e e - TR A

irome wireless station and from aeroplanes on the Continental air routes. He uses a crystal
teurs who live close to wireless stations can amuse themselves in a variety of ways with a very
ple type of crystal detector.

This photograph shows the interior of a'wireless room on board a ship. ~The old magnetic

deteetor, with the glass case front'and the.muliiple tuner directly beneath, are used as an

emergency receiver, the crystal detector being placed on the left of the table. The emergency
10* spark coil is also shown. .

In this case he gets: guite ingenious. The garden rake comes in handy as the aerial, but : g : ; &
amateors living ib Scotland are dot advised to try-to pick up signals io this way from a statios’ Boys. will- be boys—but they are out of mischief for a time. The new hobby has taken ita
in London | - 5 hold, and thousands of keen amateurs are Dow hard at work constructing their own apparatuss
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by Step inlVireless

No. 5. HOW SPEECH IS SENT BY WIRELESS.

In this series of elementary articles the beginner will find the
mysteries of wireless explained in simple, non-technical language.

O convey simply, and without the use of
technical phraseology, the principle
underlvmg, the radiation of speech by

wireless is by no means a simple matter.

The writer trusts. however. that a perusal
of this article will leave the reader with some
idea of the manner in which wireless com-
manication by speech is established.

To the amateur with a rudimentary under-
-standing of wireless telegraphy, and to the
more advanced student with a theoretical
knowledge of the continuous wave system of’
wircless transmission, the following explana-
tien will be readily understood.

We are'all too familiar with ordinary gpeech
te give mueh attention to the fact that it is
just ordinary, everv-day wireless tclephonv
Nature has supphed our bodies with a trans-
mitter and receiver, and the air which sur-
rounds ue is the connecting link by which we
convey intelligible sounds to each other.  °

It 1s not necessary for two persons to clasp
hands, or in any, other way to be tangibly con-
mected, -beforé information can pass between
them.

A Simple Analogy.

Our transmitters, however, have a wery
fimited range. Compared with wired or wire-
less telephony, the distance over which the
fiuman voice can travel, to be understood, is
negligible. Our receivers’ alse, which are our
ears, hzwe a limited range of sensntnvltv, theto
being many seunds, in fact, which we cannot
hear at all.

We all know that a small child can walk a
certain digtance, say half a mile, and then its
strenfth is exhausted. {f the child is perched
on the shoulders of its father. however, its
strength doees not enter into our calculatao_ns.

The distance it can cover will depend upon
the strength of the father. "This analogy is a
very rougheane..but it serves to. illustrate the
manner in which ordinary land-wire’ tclcphonv
and “wireless speech over long “distances 1s
accomplished. e

Th¢ ordinary wiced tek»phonc whuh is used
80 cxtemwolv to-ddy is a (omplete circuit of
witd® cofinectee up fo an clectrical gourée of

supply which™ gives a ‘continwous flow of

clectricity” ‘through the cirenit, -

The cn'cult “also conmms a trm\smxtter and
roceiver.

So long as the current of electricity remaing
at a s’(eadv rate of “low in the civcuit, the
reteiver is nnaffected by it :~ but \\hen we
spaak into the’ trﬁnsmi&t,m the diaphragh at.
the back of ‘the mouthpxc(-e vibrates, and
caudds’ Variations in’ the otherwice steddy
wurrént. ®

Thede varistions travel round the electrical
cireuit’ uhtil they 'réach ‘the diaphragm of the
rectiver, w ch vibrates in a similar manner to
ansnitter, and conveys the speech
¥ The voice mwht be - hl\encd
te )ho sm'ﬂl chxld ‘and the clectrical cuncnt

to the fathcr wlnoh""calrles 1t s
I S }"-f .‘

Contmuous Waves. =

The.a ang_ogy, o stadedis only a very. cruda.

one, and given prmmpa,llv because of its sim-

plicity. We will new “deal with wircloss

T

telephony, and use as an analogv something
which comes neaver to the actual conditions
prevailing in wireless telephony.

If we look at the wax disc of a gramophone
record we see that the numerous circular
indentations upon it are in reality only one
groove which starts at the edge of the record,

-and by a gradually diminishing circular path
travels to the centre of the disc.

If, when the record is first constructed, we
start it revolving on our gramophone, the
application of the needle will produce no re-
sults in the sound box, and therefore we hear
nothing. This is because the small groove in
the record is wuniform, and, like the steady
current in the telephone circuit, gives no
result.

When the record is prepared, however, the
voice of the singer causes vibrations in the
instrument which are carried to the dise and
imposed upon the soft wax.

The record is then ready for use, because the
uniformity of the wax has been varied by the
acoustic properties of the voice, and if we now
place the record on a machine and set it in
motion, the small needle reproduces the
variations, and the original song or speech issues
from the instrument.

The variety of little marks visible on a
gramophone record, each stand for a note or a
word, or something which under the action
of the needle is mndercd intelligible to the
human ear. We can sce the wax and feel it ;
it is tangible.

But the somothing used in wireless telephony
that corresponds to the wax in the case of the
record, cannot be seen. It is a comlinuous
ware such as is used in ordinary wireless
telegraphy for transmission of ¢ C.W.” signalg.

¢ Carrying ** the Speech,

This wave corresponds to the father's backin
one case; and-to the -wax-ef the. gra{mophone
record in the other. Continuous waves are pro-

pagated by ‘means of a rapidly alternating or
osmllatmg current of electricity genemted in
the aerial of the transmitting station,

“They are umform in other words, - they
have the sami amplitude. length, and velocity.
and follow one another, as their nnme implies,
continuonsly.’

Thev also have a uniform frequencv which
is inuch atove the range of sensitivity possessed
by the human ear, or the dlaphmcrm of the

HINTS TO

IF you use pockehl&mp dry bahtel ies for your
* B or Plate Battery, sund\vxhapleoeofold
inner tube between -each section, and above all,
keep the cells a“a) " from damp.
* * »

Don't fix'a ga.lenn crvqwl in heated metal, as
the heat impairs the sensitivity of ‘thé ervital.
The cwﬂta‘bshould be held in -m cup by -three
“pot-serews. v
? *« * _v‘ : \

.4\-'7 -r\-y-'-,,

- i ¥ofl vae qgg_y;den? 'emmbh one line of
-14-gauge: copper-wire: i inoré-efficient’. thin a
number of _shorter wires, smad is easief t0
eroct.

telephones and are thercfore inaudible at the
receiving station, as will be understood.

The vibrations of the human voice are
extremely slow compared with the vibrations
set up by the continuous waves, and if speech
is imposed upon the waves the oscillations
are modulated or moulded, in a similar
manner to the wax, by the acoustic fre-
quencies of the voice.

When we hsten to wircless tclcphonv the

¢ earrier waves, which are “ carrying” the
speech or music to us, are inaudible, because of
their rapidly oscillating and uniform character.

When the waves that have been modulated
by the speaker or singer at the transmitting
station arrive upon the receiving aerial, the
regular sequence of the waves is varied, and
this variation is immediately l‘emstercd by
the detector of the reeciving set and con.-
verted back into speech.

There is much to be said in favour of wire-
less telephony when comparing it with wired
telophony or even wireless telegraphy.

Wireless versus the Telephone.

It has an undoubted advantage over tele-
phony of tho wired order, in so far as the
distortion of the voice so frequently en-
countered on the ordinary telephone, es-
pecially when communicating over long (hs-
tances, is entirely absent when  wircless”
used.

Tlu‘l is duc to the fact that the * carrier
wave ’ > employed in wireless ‘telephony re-
mains unaltered, irrespective of the distance over
which it has to travel. The intonation of the
voice is therefore unaffected.

In wired telephony, even a slight variation
of the current flowing in the telephone eircuit
will cause irregularities to occur, which may
render the speech quite unintelligible to the
listener.

Wireloss telephony also possesses the great
advantage over wireless telegraphy of bem{,
“immediately understood by all, without " the

. need for tedious lessons in the Morse code.

Afew yearsago the bridging of vast distances
by wireless could only be accomplished by skilled
tek-gra.phxsts who also had to be well versed
in the technicalities and theory of the science.

To-day, given the requisite apparatus, it is
within the power of all of us to converse across
the boundless spaces of the ether. To-
morrow—who knows ?

AMATEURS.

Sometimes the tuning switch may grate or
squeak on the tontact studs. Cure this by
keeping the studs clean and free from dirt.

* *®

Keep the spaces between contact studs freo
from dust "or metallic particles. Use a small
dry.camel hmr brush when dusting.

* . *

A lend covemd roof will mal.e a good “‘ earth.”
-Th\s s due 'to a “ dissipating > effcet.
o~ R % " L

Ketials s way not be slung acress strects,
. % * *

Loose connections mean bad faulés.
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WIRELESS CLUB REPORTS.

The Editor will be pleased to publish concise reports of the meeti'ngs of wireless clubs and associaiions,

reserving the right to curtail the reports if necessary.

The South London Wireless and
Scientific Club.*

UR meetings on Wednesday and Monday
ench week evidently * caught on,” for our
numbers have increased rapidly this last

two or three weeks, and with the ever-increasing
demand for expert practical and technical
knowledge, we hope within & very short period
10 have created a new record.

The members have respondad so well since
our formation, in November, 1921, that demon-
strations, lectures, etc., have entirely eclipsed
any idea that imagination may have credited

- us with, and we hope that we shall be able to
further our activities of being such a live organi:
sation, solely devoted to the amateur in South
London.

Recently our old friend Mr. Walsh gave us a
very interesting lecture on ¢ High Frequency,”
_accompanied by practical demonstrations with
a ten-mch spark coil, glass plate condensers,
oudin coils, etc., besides furnishing us with very
interesting data regarding the construction for-
mulm for this type of wireless transmission, and

' to whom we must tender our very best thanks.

This lecture was followed by Mr. Wilkinson,
on ‘ Cinematography,” with special reference
to kinematics, and this gentleman proved a
most distinguished lecturer, as well as a very
‘good linguist.

Forthcoming events, which include every
date up to July, and full details as regards sub-
seriptions, entrance fees, etc., may be had of the
Assistant Secretary, Mr. Ansell, 69, Larcom
Street, S.E.. 17, or to the Headquarters, St.
John's Institute, Larcom Street, S.E.17, where
all meetings take place.

* .

Bradford Wireless Society.*

A meeting was held in the clubroom at 7.45
p-m. on Friday, June-16th, with Mr. W. C. Ram-
shaw in the chair. The minutes of the previous
meeting were read and passed, following which
a few new members were elected.

The chairman then called upon Mr. J. Bever
to give his lecture on ‘‘ General Wireless
Matters.” This consisted in the main of a
description of his own four-valve set, and was
extremely 'interesting. During the course of
his remarks Mr. Bever made several references to
the increasing number of people using valve
sets, who, not having the necessary knowledge
10 operate them, cause interference by allowing
their apparatus to oscillate unnecessarily. Mr.
Bever's set was on view, and is a very small,
well-made piece of apparatus,

*

Wireless Society of London.

The Hackney and District Radio Society.

The first general meeting to discuss the forma-
tion of a Radio Society was held at 111, Chats-
worth Road, Clapton, k.5, on June 8th, at 8 p.m.

It being the first meeting, the following
officers were elected : Mr. D. Street, as chair-
man; Mr. E. R. Walker, secretary ; Messrs.
A. V. Morgan, D. R. Ison, A. Valins, T. Kuman,
and F. Jenkins as the cdommittee. Having
agreed upon the above title, we settled down to
work out a foundation. After making several
resolutions, the committee stayed to a later
hour, to bring them into motion at the next
meeting.

Before the close of the meeting we had a
general conversation, covering many working
principles in wireless, together with the exhi-
bition of some high-frequency transformers by
Mr. A. Valins, It was decided to have a Morse
class, also instructional help for our new
members.

Considering all members being strange to each
other, we got on well, the large attendance being
a general surprise.

All inquiries as to membership will be gladly
appreciated by the Secretary, at 48, Dagmar
Road, South Hackney, E.9.

- L 3 *
Guildford and District Wireless Society.

On Saturday, June 10th, by kind permission
of H.M. Air Ministry, a party from the Guildford
and District Wireless Society paid a very inter-
esting and instructive visit to the London
Terminal Aerodrome, Croydon.

The party travelled to East Croydon by train:
The wonderful working and’ operation of the
Croydon wireless station was explained at
length by the chief operator. Unfortunately,
‘ atmospherics ’ were very bad, and listening
in was a little disappointing.

Also, for nearly an hour our keen interest was
centred on the machines that ply between Eng-
land and the Continent. A machine passed
overhead, and someone remarked :

* That's the joy-’bus, ten shillings a trip.”

On the whole, the day was thoroughly enjoyed
by all, and undoubtedly all were feeling much
wiser on Sunday morning. The society hope at
an early date to be able to pay a vieit to some
other station in the neighbourhood. The secre-
tary would be very pleased to hear from anyone
who is interested in wireless, or to introduce
them to the society’s ¢ set,” which is open every
Monday evening at 7 p.m., at 46a, High Street,
Guildford.

An ‘asterisk denotes affiliation with the

Stoke-on-Trent Wireless and Experimental
Society.* ’

On Thursday, June 15th, J. Gaskell, Esq.
(Asst. Hon. Secretary), gave a lecture and
demonstration on . X-Rays. Questions were
asked and answered regarding the relation of
X.ray waves to wireless waves, and remarks
were made concerning the similarity between the
X-ray tube and.the thermionic tube used in
wireless communication. A vote of thanks was
heartily ‘accorded to -the lecturer, the chairman
expressing a wish that in the coming session we
should have the pleasure of hearing Mr. Gaskell
again.

We have opened a corresponding members’
section for members unable to attend the ‘ordin-
ary meetings, and a technical committee has
been formegs to deal with questions put forward
by them.

Those interested should communicate with
the Hon. Secretary, F. T. Jones, 360, Cobridge
Road, Hanley, Stoke-on-Trent.

LIST OF PRINCIPAL WIRELESS
SOCIETIES IN GREAT BRITAIN.

The following list of the principal wireless
clubs and associations in Great Britain has
been compiled for. the benefit of readers of
POPULAR WIRELESS, who wish to join a
wireless club. Full particulars, on mentioning
this paper, may be had on application to the
secretaries of the various clubs.—EDITOR.

WIRELESS SOCIETY OF LONDON.
Hon. Sec.: L. McMichael, 32, Quex Road,
West Hampstead.,

ALTRINCHAM WIRELESS SOCIETY.
Hon. Sec.: Breeze Crest, Plane Trec Road,
Hale, Cheshire.

BIRMINGIIAM EXPERIMENTAL WIRE-
LESS CLUB.
Hon. Sec.: 110, Ivor Road, Sparkhill
Birmingham.

BLACKPOOL & FYLDE WIRELESS
SOCIETY.
Hon. Sec. : 6, Seventh Avenue, South Shove,
Blackpool. .
(Continued on page 78.)

titting, as it does, in & moder-
ate sized attaché case. The
set was connected to the
society’s aerial, and excellent
signals were obtained on short
wave, including telephony
from a local station. These
signals were easily readable
with the telephones lying on
the table at the other end of
the meeting-room.

Qur next meeting on June
30th concludes the present
session, but the committee
have decided to continue the
fortnightly meetings through-
out the recess, when short
elementary lectures and dis.
eussions will be given for the
benefit of new members,
Morse practices will also be
_held.

The chairman made an an-
nouncement urging all new
snembers desirous of purchas-
ing apparatus to consult
members of the' committee
before " deciding on what to
buy, in view of the fact that
there is a considerable amount
of junk gear now being sold.

Hon. Sec.: Mi. J. Bévert, 85,

Emnm Lane, 1_-Ieuton_, Bx;adford.

A demoustration at” tbe Cardiff and South Waler Wireless Society’s _headquartets,
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WIRELESS SOCIETIES IN GREAT BRITAIN.

(Continued ﬁ'om page 77.)

BRADFORD WIRELESS SOCIETY,
Hon. Sec. : 85, Emimn Lane, Bradford.

BRIGHTON RADIO CLUB.
Hon. Sec. : 68, Southdown Avenue, Brighton.

BRISTOL & DISTRICT WIRELESS
ASSOCIATION.
Hon. Sec. : 5, Pembroke Vale, Clifton, Bristol.
"BURTON-ON-TRENT WIRELESS SOCIETY.
Hon. Sec.: 66, Edward Strect, Burton-on-
Trent.

CAMBRIDGE UNIVERSTTY WIRELESS
SOCIETY.
Hon. Sec. : D. Wade, Esq., 16, llumpmglon
Street, Cambndge

CARDIFF & SOUTH WALES WIRELESS
SOCLETY.
16, Adamsdown Square, Cardifl.

CRYSTAL PALACK & DISTRICT RADIO
SOCIKTY
25, Beckenbam Road, Penge,

Hon. Sec. :

Hon.
S.E. 2u.

CITY & GUILDS WIRELESS SOCIETY.
Hon. Sec. ;. City & Guilds hngmeermg College,
Exhibition Road, London, 8.\V. 7

Sec. :

THE CORINIUM WIRELESS SOCIETY.
Hon. Sec. ;: The Old Viearage, Cirencéster.

COWES & DISTRICT RADIO SOCIETY.
Houn. Sec.: Pretoria, astle Strveet, kast
Cowes, 1.0\,

CROYDON WIRELESS & PHYSICAL
SOCIETY.
Mead:noor,

Hon. Sec,: Road,

Purley, Surrey.

DARTFORD & DISTRICT WIRKLESS
SOCLETY
84, Huwl(,_) Rmd \\lhumgton,

Brighton

Hon. Rec. :
Dartford.

DERBY WIRELESS CLUB.
Hon. See. : 1, Littleover Hill, Derby.

EAST-KENT WIRELESS SOCIETY.

Hon. Sec. : 8, Longford Terrace. Folkestone.
EDINBURGH & DISTRICT BRADIO
SOCIETY.

Hon. 8ee. : 9, Ettrick Road, Edinburzh,

THE FOLKESTONE & DISTRICT
WIRELESS SOCIETY. ©
Hon. Scc. : 8. Longford Teriace, Folkestone.

GLASCOW & DISTRICT RADIO-€LUB.
Hon. Sec. : 7, Queen’s Gardens, Glaszow,

GLEVUM RADiO & SCIENTIFIC SOCIETY.
Hon. Secc.: Burfield, St. Paul's . Road,
Gloucester.

GLOUCESTER WIRELESS & SCIENTITIC
SOCIETY.

Hon. Sec. : 1, Jersey Road, Glouccster.

WIRELESS SOCIETY OF GREENWICH.

IHon. Sec. : 18, Blackheath Rise, S. K.

HALIFAX WIRELESS CLUB.
Hon. Sec. : Y.M.C.A., Clare Hall, Halifax.

WIRELESS SOCIETY OF HULL &
: DISTRICT.
Hon. See.: 16, Portobello Street, Holder-

ness Road, Hull.

_LEGDS & DISTRICT WIRELESS SOCIETY.

Hon. Sec.: 37, Mexborough Avenue, Leeds.
LEICESTERSHIRE RADIO SOCIETY.
Hou:. Sec. : 269, Mere Road, Leicester.

LINCOLN & DISTRICT WIREL®ESS
SOCIETY.
Hon. Sec. : 168, West Parade, Lincoln.

LIVERPOOL WIRELESS ASSOCIATION:
Hon. Sec. : 98, Ampthill Road, Liverpool.

LUTON WIRELESS SOCIETY.
Hon. Sec.: Hitchin Road Boys' Scliool,

Luton.

RADIO SCIENTIFIC 8BOCIETY OF
MANCHESTER.
~Hon. Sec. : 16, Todd Street, Manchester.
MANCHESTER WIRELESS SOCIETY.
Hon. 8ec.: 1, Parkwood, Victoria {’ark,
Manchgster.

NEWARK.ON “PRENT WIRELESS SOCIRTY-
Hon. Sec. : 44, Hatton Gardens, Newavk-on-
Trent,

NEWCASTLE WIRELESS ASSOCIATION.
Hon. Scc.: 51, Grainger Street, Newcastle-
on-Tyne. 5

NORTH LO.\'DA().\'T \O\"IRELESS ASSOCIA-
I

Hon. Sec.: c¢/o Superintendent, Peabody
Buildings, Essex Road, N.

NORTH MIDDLESEX WIRELESS CLUE.
Hon. Sec.: Nithsdale, Eversley Park fioud,
Winchwmore Hiil, N.
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NORTH STAFFS RAILWAY ELECTRICAL
DEPT. WIRELESS SOCIETY.
Hon, Sec. : 87, Spencer Road, Sheiton, Stuko-
on-Trent.

OLDHAM LYCEUM WIRELESS SOCIETY.
Hon. Secc.: Oltham Lyceum, Union Strect
Oldham, Lancs.

PLYMOUTH \\"IzRELESS & SCIENTIFIC

Hon. Sec. : 9, Ryder Road, Stoke, Devonport.

PRESTON SCIENTIFIC SOCIETY.
Hon. Sec. : 119a, Fishergate, Preston.

SHEFFIELD & DISTRICT WIRELESS
SOCIETY
Hon. Rec.: 18, Linden A\enue, Woodseata,

. Sheffield.

SOUTHPORT WIRELESS SOCTETY.
Hon. Sec. : 26, Hartwood Road, Southport.

STOCKPORT WIRELESS SOCIETY.
Hon. Sec.: Mersey Chambers, King Streod
East, Stockport.

SUNDERLAND & DISTRICT AMATEUR
RADIO SOCIETY.

3 Hon. Sec. : 13, Ridley Street, Southwick-on-

Venr.

SUSSEX WIRELESS RESEARCH SOCLETY.
-Hon. Sec. : Technical College, Brighton.

THREE TOWNS WIRELESS CLUB:
Hon, Sec. : 9, Ryder Road, Stoke, Devonport:

TYNEMOUTH (BOROUGH : OF) Y.M.C.A.
AMATEUR WIRELESS SOCLETY.
Hon. Sec.: Y. M.C.A, Baildings,, Bedford
Street, N. Shields,

WANDSWORTH. WIRELESS SOCIETY.
Hon. Sce. : Technieal Institute, High Streot,
Waandsworth.

WEST LONDON WIRELESS ASSOCIATION.
Hon. fec.: 19, Bushey 1load, Harlington.
Middlczex.

THE WILLESDEN WIRELESS S8OCIETY.
Hoa. Sec. : 87, Mayo Road, N.\W. 10.”

WIRELESS & EXPURIMENTAL
ASSOCIATION.
Hon. Sez, : 18, Melford Road, 8.E. 22.

WOOLWICH RADIO SOCIETY.

Hon., Sec. : 42, Greenvale Road, Lltham,
Kent, .
YORK WIRLELESS CLUB.
Hon. Sec. : 16, Wentworth Road, Y.ork.

CRYSTOPHONE No. 1
OPEN TYPE.

Comprising Single Siide Tuaing Coil, 9 by 47
Super-sensitive Crvstal Detector @ Grld Condenser,
l'ermmals for Acrial, Earth and 'Phones. The
whole “mounted on handsome base’ of the best
quality and finish.’

CRYSTOPHONES

(REGISTERED)
COMPONENT PARTS

S‘trawboard Cy.inders, plain, varnished, or woiind.

Taning Coils. 6", 9", 12", with single or double
sliders, moumgd or unmounted.

Pricc .. £2 10 © Condensers, grid type, circnlar variable tvpe. With Siugc Slider Coil, 9" x 4° .. . £3 10 0O
Above, with Double Slider .. £2 15 © Terminals, cbomte mouldings and shceets, and Double Slider . - L ee . £3 35 O {
Above, with 12” x 4" Coil, Single Slider £2 15 0 Reccnmg ‘Sets of all descriptions made (m thc  With Single SlLlcr Coil, 127 x4 £3 15 ©
1| Double Slidec P ] 0o 0 trade, i Double Slider L T O ()
: The Crystophone represents Birmingham's Best in design, quality of material, +
and workmanship. - If you buy a Crystal Receiving Sct, then iusist on: i
THE CRYSTOPHONE |
] The only guarantee of eficiency and quality. Attracfive Trade Terms on application. l
j o T W
Distrimding Telephone : Museum 2672,
; - Agents: 5 WIRELESS SUPPLIES co-, 649 MORTIMER STREET LONDON w l Tel:,/,-)mms.' “Adra’gona;,-u'::s!do. Landon.’ 2

‘mounted i handsome '\Ialxog any finish, double-

CRYSTOPHONE No.2

CABINET.

Comprisinz Fitmeats exactly as No. 1. The.whole

hinged Cabinet of the best quality and workman-
ship.

——— y
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QUESTIONS

What isa valve ?
IN outward appearance like an ordinary
R electric light globe. It lights up from a
four-volt accumulator. In addition to the
glowing fine wire filament, there is a *“grid”’
and a “plate.”” Air is extracted from the
glass globe, so that the filament, grid, and plate
are supported in a vacuum, the latter heing an
essential condition of the valve.
* % *

What is a grid ?

The grid is a tiny spiral of hard wire, one
end of which is connected to the aerial tuning
coil. The grid is situated between the glowing
filament and the plate.

* * ¥
What is the plate ?

The plate is a small nickel tube which sur-
rounds the filament and the grid.
* L3 *

What is the filament for ?

When the valve is alight, electrons are
thrown off from the heated filament wire, and
pass through the grid to the plate, The whole
principle of modern wireless is based on that
fact, formerly known as the ‘* Edison Effect.”

& Y

* *

‘What is the plate for ?

The plate is connected in the circuit so that
by remaining positive it attracts the electrons
which are thrown off by the heated filament.
The electrons are negative. A small current
from dry batteries will work the plate.

* * *

What is the grid for ?

The grid is connected to the end of the
aerial tuning coil, which is affected by the
incoming wireless waves of alternating cur-
rents, i.e., they surge to and fro, first positive
and then negative. The grid, as part of the
aerial circuit, is constantly changing from
‘positive to negative—as frequently as the
wireless waves themselves.

% *
How does the valve detect ?

Look at the little sketch and you will see
the filament, the grid, and the plate, inside
the glass globe. In an actual valve, the
filament might be a vertical wire passing
through the centrc of the coiled wire grid.
Surrounding the filament and grid would be
the nickel tube which we call the plate.
Dircctly the 4-volt accumulator is switched
on, the filament becomes almost white hot, and
the electrons, or small charges of negative
electricity, are thrown off from the filament
and fly to the plate, which, being positive,
attracts negative. On the way from the fila-
ment to the plate the electrons are bound to

>
ATRE AL V E
THE
pass through the coils of the grid, which
remains positive and negative alternately.
* * *

What happens when the grid 1s positive?

As we already know, the grid rapidly
changes from positive to negative, in accord-
ance with the wireless wave which is being
received. Now, during the fraction of a
moment when the grid is positive, the grid
will permit only the negative side of the in-
coming wircless waves to pass througlh, and
will stop, or repel, the positive side of the
incoming waves. In addition to attracting
the electrons, the grid, whilst positive, helps
them on their way to the plate.

EZ\’drzzenf

Aecumulalor

N Plate Baticry
From Herta! and Téinirg Coi L.

70

fs i

DAVIS & TIMMINS,
'LTD"’ ’s Cross, N.1.

SCREWS & TERMINALS

FOR
WIRELESS SETS

e r—

Ask for ilustrated lists.

(2 1)
THE BRITISH SCHOOL OF TELEGRAPHY,
will hold a [Ltd.

SPECIAL CLASS FOR AMATEURS
EVERY MONDAY EVENING,
Particulars and Fees, apply AMATEUR
DEPARTMENT, 179, Clapham Road,
London, S.W. 9.

TELEPHONE DOUBLE HEAD SETS,
Suitable for Crystal or Valve. 2,000 and 4,000
Ohms in stock. Also wound to any specification,

Complete Crystal Receiving Sets,
including Receiver, £4 12s. 6d. (guaranteed).

WINDING WIRES, resistance, copper, bare,

sitk and cotton covered.

AERJAL MASTS AND WIRES. Ebonite,

Stamp for List.

P. H. BOYS & Co., 187, Goswell Road, E.C.1.

LOOK !!! ONLY 24/6

An asseb for Wireless! Don’t pay exorbitant
prices for your Wireless parts. Make them
yourself on the Ming Super Midget Lathe;
24 in. centre, 10 in. between centres. Can be
driven by sewing-machine treadles, or power.
Other sizes to § in. made. Stamp.

MING BROS., Ashby Road, Brockley, S.E.19.

Whilst the grid is negative, what happens to
the electrons ?

During the time that the grid is negative,
the grid does not attract the electrons, which
are negative also.

" & L 2
To sum up—

The original incoming wireless wave, which
was alternately positive and negative, is, by
the combined functioning of the filament,
grid, and plate, converted into a one way
direct current, and thus permits of wireless
srecc]),‘ylusic, or other signals being heard in
the telephone receivers.

A CONDENSER HANDLE

FOR the reception of continuous wave signals,
itis necessary to employ either reactance in
the circuit, or a separate * heterodyne ™
system. When the receiving set is thus
arranged, it will somectimes be noticed that
when adjusting the variable condenser the
capacity of the hand gives the condenser what
may be termed a false value. The signals are

“tuned in” apparently to the proper point,.

‘but immediately the hand is removed from
the condenser knob the tuning is found to

.—- ‘ C‘orzderzser:i

be incorrect. This can bo remedied by the
addition of a handle about a foot or eighteen
inches long, which can be attached to the
condenser knob in the following manner :

Two strips of brass are cut to fit closely
over the condenser handle when bhent as
shown in the illustration. By bending them
in this manner they will bo found to act as
clips, and should be placed over the condenser
knob at right-angles to each other after being
clamped together at the point where the two
strips cross. The handle, which should be
made of hardwood or ebounite, can he attached
to the top strip of metal by insulating tape or
waxed thread. True tuning can then easily
be obtained, and it will be found that much
finer adjustments of the condenser are possible
when use is made of the long handle than
when variation is carried out by moving the
actual condenser knob with the hand.

TO WIRELESS EXPERIMENTERS. PATENT YOUR
INYVENTIONS.

They may prove very valuable. Particulars and

consultations free. BROWNE & CO., Patent Agents

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

Established 1840.

MOORE BROTHERS,

CABINET MAKERS.,

CASES: BOXES: SWITCH.
BOARDS, etc., for WIRELESS
SETS—A Speciality.

e
Works: 8, POWELL STREET. GOSWELL ROAP, F.0.1,

A 6-volt Battery for WIRELESS
Receiving Sets, for 10/6.

BATTERY OF 6 SPECIAL INERT CELLS.
Long Life. Carr. Paid. Cash With Order,

SINGLETON & ROME, g Electric.
Suffolk House, Suffolk Street, Birmingham.
No. 47 53, s aEres

From stock while it lasts 40/ per lb., bobbins and
postage free. Cash with order. Reductions for quantities,
J. JENKINS, 3, Cloak Lane,:London, E.C 4

MONTHLY.

or
Gent’s

. 30/-Brogue Shoe, Black or Tan, 3/

-~ deposit and 3/- monthly afterde-

d livery, Bend 3/- naw and say size

3 required.

y

Boot List Free
MASTERS
Ltd.,
78, Hopse

Stores.Rve.
Estd. 1669,
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o "Wﬁiagnk“

So quickly is the application of Wireless to
the cause of justice progressing that this article
tells of innovations which have been introduced
since the first article of this series was written
only a few weeks ago.

S stated in last week’s issue, the police

" of this country are kLeenly on the

alert to the possibilities of adapting
wireless to the suppression of crime.

The Chief Commissioncr of Police himself
is devoting a great dcal of attention to the
recent rapid progress of the sciencc.

He belicves that the portable wireless sct has

unlimited possibilities, and will be an important .

and _useful factor in the future in the tracking
down of a man endeavouring to cscapo the
arm of the law.

Experiments'have been going on at Scotland
Yard for the last four months, and tests have
been made to bring wireless to their aid in the
difficult task of maintaining a continuous and

‘constant - communication between head-
quarters and officors on the track of the law-
breaker. .

In one of the upper rooms of the building.af
Now Scotland Yard the Chief Engineer of tho
Yard is personally supervising experiments
with a powerful receiving set. .

It is uscless for them to try to run before
they can walk, but, although the active depart-
ment of the Yard is quite a young ono, the
men in charge arc aiming at big results which
they hope, in the fulness of time, to achieve.

Many problems will have to be entertained
and solved before every police motor-has its
own portabic set by means of which its occu-
pants- ean report their every movement to

headquarters, and in return receive later
instructions, or even advice of news coming -

in from other quarters. Nevertheless, tho
London police hope to have this schemc in-
working order eventually.

The advantages of such a scheme aro
obviously apparcnt, and its inauguration is
anxiously awaited by the members of the

FATHER TRIES THE AC. M

NIANNZEESSS e

“Flying Squad,” than whom no one can
greater appreciate its utility. .

This *
body of officers, whose base is Scotland Yard,
but, with motor-cars at their disposal, hold
themselves in constant readiness to go to any’
part of London to take up a case or pursue a
fleeing fugitive.

It has proved its value on many occasions
since its inauguration, but the equipping of its
cars with wirelcss, and thereby making com-
munications- possible with H.Q. even after
the cars have left the Yard, would greatly
enhance the “ squad’s” utility and mobility.

Another great use to which portable wire-
less sets could be put is the cquipping of the
cars of the most important hecads of the Yard.
The  Big Four,” as the arca superintendents

_have been popularly termed, would find wire-

less very useful if their cars were fitted with
it, to enable thom to keep in close touch with
their areas at all times.

If the perfecting of wireless communication
procceds at the rate it is now progressing,
small portable transmitting sets may be in-
vented to more than double the usc of the wire-
less sots in the police cars.

But there are many more difficulties in tho
way herc. The task of preventing interfer-
ence is ono.  As they pursue their way at top

-speed on varying roads, cars must be able to

talk to each other without cither interfering

. with, or having their own messages rendered

indistinet by interference of any sort from
other privileged' transmitting sources.

Then, again, will crop up the problem of
sccrccy.  The messages sent out between
C.1D., H.Q. and its officers, if broadcasted,
will stand every chance of being picked up by
the criminal himself, for modern lawbreakers
arm themselves with the very latest scientific
improvements. If the police are making high
endeavours to benefit themselves by the power
that wireless can give them, you can rely
on the fact that tho modern crook is study-
ing the subject too.

squad” is a separate and mobile’

AIN FOR

These are only a few of the. problems the
police of this and othor countries are devoting
great attention to.

In the UiS.A., the New York and Chicago
Police Dcpartments report yet another step
forward in this adaptation of wireless to the
causes of Jaw and order.

Like London, both these cities have fitted
their police headquarters with a very full wirc-
less equipment, and have inaugurated special
departments for experimental and research -
work in the possibilities of wircless in the
detection of crime.

The headquarters of the police in both these
towns have wircless transmitting stations,
which broadecast the news of cvery fresh crime
over an area of thousands of miles directly it
is roported to them.

Both police forees, too, possess motor squads
similar to our * Flying Squad,” and have their
cars fitted with both transmitting and receiving
wireless sets. By means of these, communica-
tions have been kopt between cars travelling at

_fifty miles an hour.

They have a miniature set, with which, as
soon as they can be manufactured in sufficient
numbers, every policoman in"Chicago will bLe
equipped. |

Owing to very generous, but nevertheless .
unwise, lack of restrictions, permissions to
broadcast have been granted in America to far,
too many people. Interference is a bugbeart,
over in the States through the air being over-
crowded with etheric messages. 5

In Paris the police are calling wircless to
their aid in new directions every day. Addi.
tional patrol motor-cars arc being equipped
with wireless apparatus as quickly as circum-
stances permit.

Already- roports from the French, capital
prove that wireless has had very big effects in.
checking the crime wave within its walls.

It is quite possible that in tho future, in this
and in other countrics, as soon as a big crime
is reported all wircless communications will be
suspended for a period, except police calls.

iy

Lo s B

IM:Mow AamouY TO
WIRE UWP THE.
INSTRUMENT

. -,r'uﬁh’/!i* ‘
i 4/

3
£y




Popular Wireless Weekly, July 1st, 1922,

GAMAGE

Still Maintain

We will erect
your aerial for
you at a nominal
cost. Advice on
any wireless
matter gratis.

Gamages are the Pioneers of the Wireless
Indusiry for amateurs and willingly place
their vast experience at your service. We
can supply or quote for anything wireless.
Our goods are the cheapest on the market,
when quality and reliability are considered.

“Sonus "’

all kinds of signals (C. W, Tel

with heavy brass terminals,

Unit Valve Panel

The panel comprises valve holder, filament re-
sistance, grid condenser and leak, 'phone condenser
and the necessary terminals for connections.
positions of the latter are elearly cngraved on the
panel. Finished in polished Mahogany and Ebonit

v

Change-over Panel

Designed to obviate =
the use of several g § - & D
separate parts in a e
valve receiving set.
Having the neces-
sary inductance and
cvondenser, ali that
i3 required is to con-
nect them up with
this panel and . a
valve receiving cir-
cuit is eompleted
for the reception of
eplhiony and spark).

This i3 an ex-
tremely useful
piece of appar-
atus  for econ-
necting 'phones
and batteries in
a valve eircuit
and many other
kindred reasons

panel.
= = matt ebonite 3
A specially-designed panel for changing over from one 2} in, X 11 in.

set, of receiving apparatus to another in one operation,

‘the Lead
in Wireless for Amateurs

Terminal Panel

where it is essentinl to have good connections at
difticult junctions.
teurs will appreciate the advantages of this little
Subsurface tl\‘;.ir}\ng. Beautifully finished in
in. thick.

81

Our wireless
expert will instal
any apparatus
supplied by us
for mere out-of-
pocket expenses
if desired. .-.

CAMAGE  CONOON
Professionuls, as well as ama-

Sizes 5% in. X
Price

12/-

The The continual changing of conmections is entirely
eliminated when using this panel. When comparing
results on two recelving sets, it, is essential to chauge
from one to the other immediately, and in this the value
of the panel Is most pronounced. One high-tension bat-
tery, one accnulator and one pair of telephones will
suftice for both sets of apparatus under test. Highly-

Size 7X7x3
Price

37/6

————E— Air Dielec-
Single Valve

Nos. 1 and 2

» This instrument will double the value of any single
| valve receiver. Quiet in operation, and gives ex-
ceedingly good amplification when signals are re-
B ceived. Recommended for telephony. Easily con-
i nected to any one valve receiver. Handsomely
finished in polished mahogany and ebonite, and
P fitted with heavy brass terminals. Size 75/
¥ approx. 7 iN. x Hin. X 4 in. Price =

LOOSE_COUPLED
TUNING

Made

1919 Model

up to 200 miles,

ﬂn;shl;edd lln Il)lolllsh(;zd )ma(tll%gany,] egtlmite (m&ltt with tric,Type
o polished bevelled edge) and burnished lacquere 5
Amphfler brass. Size 12 in. X 7 in. X 3} in. qPrice 30/" Variable
Condenser
Complete Home Receiving Set (Faraday
ouse

in Polished Mahogany,
workmanship throughout. Designed to cover a

N range’ of wave lengths from 300 to 2,000 metres, |
INDUCTANC and to receive telephony messages from broad-
lmprovedE casting stations over 20 miles. Spark telegraphy

Paris Time Sigonals, Ship and
Station messages—all can be obtained. No com-
plicated cirenits tojoin up, A compiete unit, includ-

ing our No. 1 ‘0003 variable condenser
(as shown) ready for working. Price £4/ 19 / 6

,‘,.‘:W-r Calibration.)
£ .

El‘his Instrument is one of the neatest ob-
taimable. It is of the best workmanship,
electrically and miechanically perfeet. It
has 10 fixed and 9 moving vanes. and a
maximum capacity ot ‘0003 mtd, Top and
bottom panels oi matt ebonlite, with poljshed
rounded edges. Fitted with engravedivor-
ine scale as shown. A handsome and 2 5 i

efticient condenser, Price No. 1 / o

XNo. 2, -00045 mid. 33/6

The “Multi” Tuner

and of superior

Honeycomb Inductance Coils.

The following table shows the number of

the coils and the wave length they cover

with the use of 2 "001 mid. variable con-
ln(]iucgance ‘3](;18 lo_f denser : :

rimar : 5 S ey i : ; - \
]IJIenry. Dg. Secondary, between terminals : 0-10°00025 Appro%b l“{‘l‘l"eDm\I']g:lnil;}e683:1‘:;;%23;‘ L ” A speeially designed stand to carry our Honeycomb coils.
H.;0-2000050 H.; 0-3000074 H.; 0-1 00010 H. ; & N Very simpie in construction and most practical in use.
0-5'00012 H.; 0-6 00015 H. ; 0-7 0:0020 H. A most Metres Price Metres Price | Three coils may be mounted together, either as primary,
sensitive and selective Tuner ; hetter results than the 170—375 5/- 1310—4800 9/5 | secondary and reactance, or in accordance with the ideas
ordinary ** Tight'’ type. The setondary of our Trans- 200515 5/2 1860—6300 10/3 | of the user. The central coll is stationary, whilst those
former is tapped off in eight sections, and brought out 240—730 5/2 2340—8500 10/6 | at either side can each be moved through an angl? of
to studs mounted on ebonite and operated by a rotary 330—1030 5/6 2940—12000 11/- | 90°, thus giving a large variation of coupling. Con-
pick off switch. The sliding contact permits of the 450—1460 7/~ 3100—15000 11/10 | nections from the coils are brought out to terminalsas
primary being selected at every turn.  Ii a variable 660—2200 7/10  3700—19000 12 8 | shown. Finished in polished mahogany and ebonite,
condenser be used in shunt, or series with the induetance, 860—2850 88  5000—21000 14/- | with burnished and lacquered brass fitments. A really
atmospherics can be partly cut out and strength of 1120—4000 9/-  7200—25000 15/- | handsome and efficient piece of apparatus. 32 /6
Size 8 in, X 6 in. X 5 in. Price

signals ifiereased. . .
All metal parts insulated with ebonite.

-

= Ju e e tem O

Write to-day .for Gamages Free Wireless Catalogue, full of good things for the Amateur.

| A. W. GAMAGE, LTD., HOLBORN, LONDON, E.C.1.

Cheaper quality, price 20w,

= - s i NPPUOR a



RADIOTORIAL

All Editorial Communications to be
WIRELESS, The Fleetway House,

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

. I must say right away how very much I appreciate
the letters seat to me by readers of POPULAR
WIRELESS.

Judging by their general tone I gather that this
. paper supplies a long-felt want, If that is so, I am
at least repaid tentfold. o

It is impossible to reply to every individual reader
who sends in his or her congratulations. because my
staff are already overworked in answering technical
queriss sent in by readers. )

But I want to take this opportunity of thanking
ell those who so kindiy wrote to me and gave. their
frank and candid opinions of POPULAR WIRELESS.
There is nothing so stimulating as eriticism, .

I will admit that I was a little alarmed when I
saw the enormous number of letters and queries
that arrived with every. post ; but the loyal co-
operation of my staff soon dispelled those fears.

If readers who sent in queries failed to get their
replies by an early date, I ask them to be patient and
remember that if they had been answered in the
pages of POPULAR -WIRELESS, IT WOULD HAVE
TAKEN - MONTHS TO DEAL WITH ALL THE
QUESTIONS.

The response to my invitation for readers fo send
in photographs has been so good that I am making
a forther offer. I will award 10s. 6d. to the owner
of every photograph printed in POPULAR WIRELESS,
and £2 25, to the reader who sends in a photograph
most suitable for publication on the cover,

Address your photographs to : ’

The EDITOR,
POPULAR WIRELESS,
Fleetway House,
Farringdon Street,
= X London, E.C.4,
and mark the envelope ‘‘ Photo ' on the left-hand
corner.

@ :
0o v 4

. T. H. H. (Upper Tooting) says he is going
to ercct an aerial from a chimnoy stack to that
ot a neighbour’s, a distance of about 50 feet,
and about 30 feet high. By taking the aerial
to another stack further away, he ean get an
aerial of 100 feet, one end of which will Lo
only 25 feet high instead of 30. Which would”
be better ; to lose height or length ?

Height is very important, but in these circum-
stances it would not justify the loss of 50 feet in

tength in order to avoid the reduction in height at one
end by 5

fect.

K. L. D: (East Sheon).—How can I charge my
accumulator from 210-volt direct current house
supply ?

Unless you have considerable experience of
electrical work. don’t. 210 volts ¢an give you a
thock, and you might blow the fuse, The charging
ratef of an accumulator might coincide with or be
above the usual current consnmption of the lights.
If s0 it can be placed in series with the main, but this
sort of thing is very dangerous for the amateur to

meddie with,
* *

W. T. (Hartshill). —Does the wirc run under
the ground past tho length of the aerial ? If so,

how can you communicate with anyone if the-

wire under the ground does not reach the
person to whom you wish to speak ?

Why is it called 1'ireless 3 There is no metallic con-
nection: between the transmitting and receiving
stations,
get some good connection with the earth, which is a
universal conduetor. A water pipe is excellent, but
an iron rod driven into the ground would do.

* * *

C. V. (Dulwich).—Must an aerial wire be level,
or could one point be, say, 30 feet high, and the
other 20 feet ?

Horizontal aerials are to be preferred, but do not
reduce height to do this ; height is all-important.

* * *

M. C. G. (Essex).—What are ‘‘ honcycomb
coils used for, and why, ?
Primary, secondary, and reactance in valve receiv-
ing circuits. IBy the use of these coils the seli capacity
s .

of the circuit riduccd to a minimum.
. % 8

L. H. (Durham). —Can ordinary telephones
be used for wircless ?
Not suceessfullv,
* * *
. H. A T. (London).—If I replaced the tole-
phones for a buzzer, would it work and repeat
the Morse signals received on the aerial ?

-It would not.
. % * *

G. M. (Croydon)—What value would an
inductance have to be to bring my tune side.

(Mark TIIT receiving set) up to 1,500 metres ?.

The condenser is ‘001 mfds.
630 microhenrys,
B

* *
* Curious ”_(Eltham).—How do aeroplanss

make their earth connections ? ,
An aeroplane uses its engine, to which most of the

An carth connection is necessary only to .
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bracing wires are electrically connected, as an earth.
This is known as a capacity earth, All aerials and
earths can be likened to condensers, the aerial forming
one plate and the earth, “;lmtevcr 1t is, the other.

E. C. M. (London).—Up till quite recently 1
have been receiving exco]ﬁent‘ tolephony on my
Mk. IL. A few days ago it commenced
“ howling ™ every time I switched the current
on, completely preventing the hearing of
signals.

Without doubt,” a broken or faulty connection.

Examine both exterior and interior connections

thoroughly.
* *

B. M. (London).—My earth lead to the water
pipe is 20 feet, but to get down to the earth it
will have to go down this pipe at least another
70 feet. Is this taken into account ?

Noj; 4 earth ” )irn this caée i3 the )\;'ater pipe.

8. P. {Walsall.—Would it be possible to
detoct Morse signals on a buzzer using &
crystal receiver ?

No, it would not. The received ‘current is ex-
tremely small and the only buzzer it would actuate
is the high resistance telephones that are used. In
that sense these are buzzers, aren’t they ?

* * %

R. T. (B'ham).—Would a frame aerial be
suitable for use with a crystal recciver ?

F No, not at all suitable, The ra'u_ge would be
extremely smali, 2nly a m‘;l;e orso. i

“ PozzLEp ” (Glasgow).—Should not your
sketch on page 17 have four wires leading to
the receiver instead of one ? I note that cach
wire has been insulated.

This sketch heading * Topical News and Notes,”

is not intended to be diagrammatical. In any casej
the four wires WO‘l‘lld group to onc common lead-in. ;
* *

W. H. P. (L'pool).—Do you think the P.M.G!
would object if I fixed my aerial to a telegrapl‘
ole ? ’

Yes. And, in any ease, it would not be a very
sound scheme. With the three-valve set vou intend
to use, you would hear much more land line conver-
sation than wireless signals,

. * * X

W. F. G. (Bushey).—Are any batteries or
accumulators required with the 35s. receiving
set described in number one ? J

No. '
* * L] y

W. S. (Farnborough).—I wish to communi-
cate at will with a friend 75 miles away by
wireless.

-The P.M.G. will only issue transmitting licences for
stated and definitc experimental purposes. The
power Is limited to 10 watts, and this, in any case,
, would not allow of communication over this distance.

(Continued on page 84.5

'THE

Registered

3-STO
(Galena, Carboru
CRY

NE
ndum, Silicon)
STAL

Can be easily fitted to practically every type of
Crystal Detector.
crystal holder and- replace, with the Muticryst.
Outside dia. # in. Terminal Stud 4 B.A. X 1in.

OBVIOUSLY the Crystal is the very heart of the
Crystal Receiving Set, and equally OBVIOUSLY
no single Crystal can possibly give you the best

(REGISTERED)

Increases the Utility, EIﬁ'ciency and D:licacy

of ANY Crystal Set

Simply unscrew existing

and

results under all conditions.

UTIC

For’
guarantees the most efficient results under ali

You cannot
a single crystal, but you will increase the range

.after fitting a 3. Stone MUTICRYST.
absolutely indispensable essential to every Crystal
PRICE 6/- POST FREE. Cash with order.

N.B. For Scientific Rescarch or delicate experimental work we recommend the 10-Stone Muticryst, Price 26'= each.
Sold Everywhere.

YST|

by 300 per cent.? ;
all practical purposes the 3-stone Muticryst

".changing.conditions.
always get satisfactory results with

delicate sensitiveness of your Receiving Set
The

Receiver.

Telephone ;
Museum 2672,

WIRELESS SUPPLIES CO., 64, Mortimer St,, London, W. 1.
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The Leading Firm

We have 10 Years
Wireless Experience,

! ALL-IN SERIES, No. 1,
SET OF

aeis Valve Panel ¥ikis

-Set includes :—Ebouite - Panel, matt finished, 7° % 5%, and
drilled. ** Velvet ** Filament-Rheostat.  Grid Condenser
and Leak. Blocking Condenser. Systoflex. V. Holder
Terminals. Set of Ivorine Tablets and Blue Print.

Polished Mahogany Cabinet to fit, 3/6.
THE ) f
BROADCASTING TUNER

Complete set of parts.

Require only fitting
together

All holes drilled. Wiring

THE PARAMOUNT
VALVE RECEIVER.

If you canunot get speech on your
erystal set, JUST ADD THIS. Range
will be increased 70-100 miles,

Complete finished and lacquered
£2 17

diagram supplied.

e 186
4/9

Complete .. oy
Cabinet to fit 4o

.

10 times more efficient
than a coil and slider.

Set of Parts ready drilled, reguire anly
assemibling. Condenser imciuded. Blue
print of connections supplied.
Pdlished cabinet to fit, 4/6. Valve extra.

WHILE THEY LAST.

Sullivan 120-ohm ireadphones complete
witlt cords (surplus), 17/6. Post 9d.

28,6,

NOTE.—The Broadeasting Tuner and Paramount Valve
Receiver, together with Valve, Phones and Batteries,
inake a complete station, which will get all the speech
aud telephony going.

SEND é&d.

for our

SPECIAL OFFER 1 week only.
Double’ Slide  Tuwing Coil.
woniut for Telephony, 21/-. Post 9d.

ILLUSTRATED CATALOGUE

Specially

“p

st

0 for Amateur Supplies

We are the Pioncers of cets of
parts to build your own sets.

A FEW SUNDRIES for the Constructor.
The ¢ Velvet ** Filament Rheostat is well constructed

and of great valae to all who build their own apparatus 4/-
Set of Ivorine Tablets, -HT—, +LT- .

ELHY

REAC, TEL, A, E, set of 7 . L .o 2
Ivorine Seales, superior guality, 0"—180" (nat cheap

priited one) 3 S P = ¥
Solid-Turned Ebonite Vatve Holder with plain kgs'.. 16

Grid Leak (Sphinx) and €ondenzer; mounted .. . LBy
“Velvet ”’ Laminated Switeh Arms with Lacguered

bulh and nuts. o BASELE, ., L. .. oo o0l
Studs and 2 nats T s 44 Perdoz. 16 t
Valve Legs and Nuts, lacquered .. .. ,.  perset 1/- h
Valve Holders with Flange, “ A’ Type * o0 o .. 19

Engraved Ebonite Dials and Knobs™ .. ., .. .. 46

All orders over £2 post free. Trade Enquiries inviled,

CONDENSER | i
= >

VALUE

Compleie Sets of Parts for
VARIABLE CONDENSER
ready to assemble.

No Drilling or Filting required.

0015 001 0005 8003 0092 -0061 I
. R7/- 21/- 14,- 11,- 8- 7-
Cabinets —
49 4'6 43 4. 39 29

The above are supplied with Ivorine Seale for panel mount-
ing or engraved Iihonite top 43° 48" for box mounting.
We can substitute Ebonite Bevelled dial in place of seale
for 3/6 extra.

PLEASE STATE WHICH YOU REQUIRE.

With List of Statlions.

PETO SCOTT,

Also at 17, Frome Road, Wood Gireen.

The

Condenser King,

7, Featherét_one Buildings,
HIGH HOLBORN, W.C.1,

(Turn up by No. 63, High Holborn.} l‘

H

_——
LA

JEARY
BRY
BATTERY
J.E. EARTHING J.E.3-CELL POCKET
CLIPS

\_ BATTERIES
5/- per doz..

J.E. SWITCHES ON

PORCELAIN BASES

Tway - - - 2/11each
Double-throwover4/6 ,,

J.E. AERIAL
1 in. 46 doz. INSULATORS

3/6 per doz.

Other sizes
application

FROM STOCK.

on

B:P. | - - -
D.P. Throwover 7/- ,,

Y\?‘ Wireless Specialists
*Phone : 8808 Gerrard. 1

; ALL WIRELESS ACCESSORIES IN STOCK

s VISIT OUR SHOWROOMS ) )
No obligation to purchase, but a splendid opportunity te do so if you wish.

Register your name for a copy of our
NEW ILLUSTRATED CATALOGUE
{Ready shortly. Post Free, 3d.)

for

001 mf.

AS

Telephone:
4628 Royal.

24/.

All above Post Free.

WWireless - Amateurs

CONDENSERS

Gomplete with scales,

0005 mf.

18/- ‘0003 mf. 14/-
UNIT-COIL
HOLDERS

Made of ebonite and brass
throughout. with excellent gun-
metal finish.

Fixed Unit ., [
Moving -Unit .. - s

Shows method

of fiving, w 42

58

Send your order to :—

HLEY RADIO

69, Renshaw St., Liverpool.
Telegrams :
“Rotary, Liverpool."

COMPONENT PARTS

-
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‘WIRELESS QUESTIONS ANSWERED.

(('o.mmled from page 82.)

" J. R H. (Rock Forry).—Docs light or dark-
ness aﬁcct wxrdcss waves ?

'rlc» Slgnals are mueli strongcr at mght and the
vange of transmission consldcmbly increased.
& * £ L3

Doos 1he dircetion .in . which the aerial
points in relation to that of the transmitting
statioh’ affect thc strongth of the bxgmls
received ? :

Yes. Signals will be stronger from a certain
station if the instrument or lead-in end is pointing
thwants it. This js the principle of wireless direction
il‘xdipg. sl

'P. M. (Dalaston).—Would putting two
crystals *“in cascade ” improve reception ?

No. By doing so the received current would be
greatly reduced owing to the increased resistanco
offered.

#

W. D. (Walsall).—Having scen how simple
it is to crect a receiver in number one, I wi§h
1o know whether if I increased everything in
proportion using samc materials I could receive
up to, say, 100 miles.

No. -By increasing the size of the inductance, for
instance, you would increase the wave-length maxi-
mum of the set. The range of reception does nob
depend yon this, however, Tt is the scnsitlveness of
the erystal detector and the efficiency of the aerial
tlmt count,

* *

C. J. B. (Essex) asks if a potentiometer is
necessary in a crysial set.

I Not cvery type of crystal needs a local battery
cireuié-and potentiometer. Carborundum does, but
stheon and many other crystals do not. (See article
on erystal detectors.)

LI 3 * *

“ NoviCe ’ (Grantham) asks how stations
working in thé Morse code may be recognised,
and how the origin of tclephony may also be
determincd.

All stations arc given eall signs. The majority
of stations have three-letter call signs, although some
have two aud four.

Paris, for cmmplc, has a two-letter call sign, F T,
and when you hear “ CQ, C Q, C Qde ' L,” the follow-
mg is the explanation :

Q' is a call sign medmn" Al stations.”
Pa\rl: C-l][.s C Q and separates this call by the sign

“de in the Morse code), and then,
aives her own call sign, I' L. to indicate the name of
the station that is callmg all other stations. The
statioln calling always gives its own call sign after the
sign de.

The call sign of the station to whom another station
wishes to communicate is always given first, 1.e.,
B R Mde G L D,or, Land's- End Wireless Station
calling the s(g;nnncr * Hunnie.”

COMPETITION

The éntries for the seeonid Broad-

casting Compgtition werg even

. more numerous than those~ for

A number one, but I have ﬁnallv
‘decided to award prizes to:

Mr. Peter Dow, . -
23, Graham Avenue, -
KllbO\\lehl“ ¢
' Cl)debanlm

Mr. G. Parsons, K
51, Brettell Street,
‘ Dudley, Worcester.

-

Mr. J. L. Wright,
8, Norbury Parade,
London, 5.W. 16.

Motive Force.

RESULTS. |

t

“ GgorGE HAGUE ” (Doncaster) agks what
sort of _receiter~he would _require for signals
from the Hague and Paris.

*Youwwill get Morse from Paris on a good crystal set,
Jbut-for telephony reception you will require.a valve
receiver. Using one valve you would get enly .poer
‘results’ from Paris and the Hague in Doncastér; but
with two or three stages of amplification you should
get. excollent -results. . The Hague concert is only

sént on Bundays, but Paris sends regular Morse and .

telephony every day. Pro-

grammes,)

* = *
M. H. (Leeds) asks how “deep down” he
should bury his “earth " plate, and whether
old tin cans, etc., would make a good ** earth.”

Two or three feet would be a good depth. Choose
your ground plot where there is plenty of damp. The
** tin can *’ type of earth you suggest would not act at
all well. unless you connected each can, etc., together.
By soldering them (a long job if you use small tins)
together you could construct a faxrly good earth,
hut it would be simpler to use a -* one piece ”’ earth.
A sheet ﬁf copper or some good wire netting would do
VEry we

(See Broadcasting

*

“ PESSIMIST (Lincoln) sa,ys he heard tele-
phony last Tuesday from a station .called
“Two Emma Top.” He ecxpresses weary
resignation at this enigma, and asks for a
translation.

If you are a begmner you may well be surpris®d.
* Two Emma Top " is not a lady amateur as you
suggest, but is the Marconi station at Writtle, near
Chelmsford. The call sign of this station is 2'M T,
and “the .operator, .in stntmg the sign, announceq
it-as'** Two.Emma Top ” in order that the individual
letters may not be misunderstood. Army signallers
started this game. They referred to A as “ Ack”
and B as “ Beer,” so that A B would be spoken over
the ‘phone as ‘‘ Ack Beer,” which often startled the
novice. Letters are- sometimes so distorted when
spoken by-’phone or wircless (though very rarely in
the latter case) that these precautions are necessary
lerciore, we cannot [,xve you an introduction to

! Miss Two Lmnm Top.”

*

“NEW HA\D (New Cross) ‘asks the mean-
ing of the followmg mystnc letters: H.F.:
LF.; ATL; ; LT.; EMF.

H.I‘. = High Freqncncy $ L.F. = Low Freguency :
AT, = Aerial Tuning Induétance; H.T. = Hiph
Tension : L.T., == Low Tension; EM.F. = Elcetro-
The un't of EM.F. is the Voit.

£ *

Ed

E. A. W. (Manchester).—In the article ** How
to Make a Receiver for 35s.” the diagram
Fig. 3 shows no battery. Is this correet ¢

Yes. No battery is required with a reeciver of
this type.

* *

F. L. (Sheffield).—Can music be received on
a crystal detector set ¥

Yes, quite well mt,hm a'range of 15‘20 miles.

C.JR V. (Newcastle on- Tyne).—Does the
Post Office licence entitle one to erect an

aerial across 4 street %,

No. 1 o

=] i A

) S. A .(Darlir'wgon)

some injerference. * Endeavour to keep all the
apparatus and leads as far away from the wiring as
possible.

- G. F. M. (Woodford).—Can amateurs have
an official call ?

Only in the case where a licence i IS granted ior the
purpose of trau«mmlon

* *

"G. D. (Dulv erton) —The main supply is 230
volts direct current. * Could I'uss this for my
plate current ? ‘ ;

No. The pressure is too great. FEven should you
reduce this by inserting realstancc lt would not be
suitable. It would be too /¢ noisy."

* s ek
v ExILT. T. (ermmnh"ml) -Should.I be-com-
pelled to get out a licence if :1 have no fixed

- aerial ? -

You tvould.

| MANUFACTURERS

~Wilt -our -electric light -
supply (250-volt A.C. ) interfere-with reoeptlon %
Yes. Using valves you . ml} doultless. .exporience-

Loputar Wireless Weeldy, July 14, 1022,

D. W.D. (Strood) —I have wound my in-
.ductance with 28 d.ec. 1Is there any way of
testing the wmdma to make sure that there

“is no brcal\ ifi-the Wife 7 e o me

Connect one termxml ofa dry bat erv ‘o the ons
cnd, and the other termindl to ont of the telephone
receiver Jeads, .You can then tesf the continttity of
the winding by touchingthe other receiver fead to tho
frce end of the coil. If it is O.K. a distinct clici
will be Lgard. P &

i - * - *

J.: T. (Redeary:—What is" gnlem, “silicon,

S aad mrbomndum,f afid where can” they be

obtained, and at what price'? *

Calena” and silicon aré mineral “erystals, and car-
borundum & .chemieal “combination- 6f éarbon and
silica.  If required ‘for wirgless ﬁurposés they should
.be procured:from a firm specuhsmg in-this apparatus,
as gl! specigens are ‘not suitable.. - Priceis 6d. to 1s.
per specimen,

* *

& RAG Tve” (Dorkmg) —TI am construct.
ing the “rag and bone ” set. To what wave-
length could I tune ?

With 100 feet aerial about 800 metres,

RADIO OUTFIT

ARE INVITED

to submit particulars of, and lowest
factory prices for, Radio instru-
ments in large quantities. Only
actual makers’ estimatesentertained.

MEAD COMPANY,

50, GEORGE STREET,
BALSALL HEATH, BIRMINGHAM.

IKELLSS FOR AMATEURS.
How to make and use a Wireless Valve Receiver Set.
This book has been specially written for Amateursin
Wireless. Clear constructional details, accompunied
hy 24 very practical illustrations, are givenavhich wilt
enable the operator to bulld his own set econom- cally
and to work it successfully when made. Price 3/8 net.
Send P O. for a copy.

E.&F.N, Spon,Ld.,57 Haymarket, London,S: W. 1.

MINERAL CRYSTALS
FOR DETECTORS

WOOD'S ALLOY FOR' FIXING
TELLURIUM, ZINCITE, ETC.

SMITH, “GREHvs
CRYSTAL BECEIVERS

{in stock)

. 47/6

*Phones from 32/- Aerial Wires from 5 '~
- “Complete installations from 90/-
ALEXANDER and SON, Manufacturers,
5, Plantam Place, Crosby Row,
Hop 3854. Long Lane, S.E. 1.

WIRELESS

Haue you ordered your Receiving Set? -

If not. write immediately for our latest Cata-
logue. Sets fully guaranteed. £7 10s. )

- Wireless  Batteries—thia is our speciality.
- 16-volt, 4/-;.36-volt,.8'6 .each. . Trade Supplied.
THE INVICTA SUPPLIES €O., Premier House,

153, Southampton Row, ‘W.C:t,

Rotary, 0005 Mid. Anr Dielectric. Ebomte Top F
arid “Knob." Ivorine Scale, 0° - 180°, m highly
polished Cabinet, 3} ins. x3} ins, x3ms 17/6
each. Ditto, tor Panel Mounting, without Scale,

1276 each. With Scale, 1/6 extra. All pest
* paid, Best Material & Workmanship.

._ l EALLON & CO., %imi; Loﬁ(ell;%l:tl?fle..
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FULLER “BLOCK”

Live Agents wanted imme-
diately in all parts. Trade
enquiries solicited. Special ”

terms to bona fide Wireless
Societies.
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5 WIRELESS DAY BY DAY.

5.

One of the reasons for occasional disappoint- deyolt ,, 11 " 1
ment in receiving wireless with a valve set is the 6-volt ,, 2 89 16
failure of the accumulator—the battery providing
the current for heating the filament in the valve.
This is especially the case where a receiving set
is only used at odd times, as accumulators have
the well-known habit of running out or losing

their charge even when not in use. OVER 20,000 ACTUALLY

EXPNINS NSNS UGN SIS

POPULAR WIRELESS WEEKLY. ii

No Valve Receiving Set can be termed efficient unless it contains a

TYPE ACCUMULATOR

For this reason all reputable dealers are supplying this type of cell only.

THE ONLY ACCUMULATOR WHICH WILL HOLD ITS
CHARGE FROM 12 TO 18 MONTHS WHEN NOT IN USE.

Owners of plate type batteries know, from bitter experience, how disappointing it is to
find that, just when they are wanted, the cells have lost their charge whilst standing

g
idle. This cannot occur with the “ block " type. Read this reprint from a recent issue :é
;

of *“The Daily Mail.” .
PRICES.

-9

£ s d
2-volt 40 amp. ls :i carriage
2

W

Note :—These prices are ap-
proximately 3349, below those
of the actual makers.

IN STOCK.

"The CITY ACCUMULATOR CO.,
79, Mark Lane, E.C.3.

Agents.—London: Richford & Co., 153, Fleet Street, E.C.
A. W Gamage, Ltd., Wireless Dept., Holborn. E.C.
Selfridge & Co., Ltd., Wireless Section, Oxford St., W.
Rarnsley: Barnsley British Co-operative Society, Ltd.

Hull: Wilfred Taylor & Co., 66, Lowgate.

---CQ Std bi

for ERICSSON PHONES

AN WHEN you instal your wireless set

—crystal or valve—you'll get
maximum results if you fit Ericsson
Phones—clarity, sensitivity, strength of
signals and absence of ** click.” Specially
suited to telephony.

Ericsson Phones embody the accumulated
experience of telephone manufacture for a
generation.

Easy to the head, lighk‘and comfonab‘l_e. Th.e;
magnets never lose their strenglh and ** shorts
are non-existent.

Write for Particulars

TheBRITISH L. M. ERICSSON
MANUFACTURING Co,, Ltd.

Head Office :
60, Lincoln’s Inn Fields, E.C. 2

Telephones

We can supply YOU with ALL
COMPONENT PARTS

for your wireless set straight from
stock.

If you wish to save money, send for our
complete lists.
TRADE SUPPLIED.

1” sq. Section Brass Rod for Sliders, cut In 13" lengths

and drilled each end ready for fixing . . 8d. each.
Inductance Slider, complete with plunger .. .. .. i/- each.
Cardboard Cylinder, 12” x 4" diameter .. .. .. .. 10d. each.
No. 24 enamelled wire, H.C., true to gauge .. .. 2/8perlb.
Large or small Condenser Plates {Aluminium) e .. 1/6 doz.
Large Spacer Washers for condensers, cut true to 1,000th

of an inch com ke e Lee vl Cee oo o0, dodWd0z:
Small Spacer Washers Ditto .. .. .. .. .. .. 6d. doz.
Ivorine Scales .. . 1/- each.

‘ooo3 mf. Condensers complet mbled in polished
mahogany boxes v * e on piaiee
All necessary parts for above condenser—no drilling
or fitting required, but unassembled v <+ .. 15/- each.
Ditto, but without box e v ue  we .. .. 11]- each.
Ditto, but without ebonite top, and box suitable for
panel mounting .. .. .. .. .. .. .. ..
Crystal Detector, mounted on Ebonite, complete with

17/6 each.

10{- each.

Crystal e - - 5/— each.
Large or Small Contact Studs L Fis .. 1/- doz,
Valve Legs, complete with nut and washer .. 3d. each. .

Government surplus Accumulators, 16 volt, 15' .amp‘
hrs. Incase complete. (Sent carriage forward .. z2s5/—each,
Instrument Wire at rock bottom prices.

J. B. BOWER & Co., Ltd.,

WIRELESS MANUFACTURERS,
15, Kingston Road, Wimb'eden, S.W.19.

*Phone : Wimbledon 1030, Works, Merton.
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- BUY NOW! DO NOT PAY MORE!!

CHEAP, EFFICIENT INSTRUMENTS FOR “THE MAN IN THE STREET”

TELEGRAPHY, TELEPHONY, MUSIC, C
NEWS, LECTURES, SPEECHES, TIME SIGNALS, Etc.

Instructions sent with each set—Technical knowledge unnecessary

YOU CAN “LISTEN IN” AT ONCE!

Remember the Actual Voice is Heard—Not a Reproduction.

s 4 o

Programmes will include all descriptions of music,

Broadcasting Stations have been provisionally licensed
and famous vocalists and instrumentalists will be

10806 Central

'Phone :

in London, Cardiff, Plymouth, Birmingham, Manchester,
Newcastle, Edinburgh or Glasgow, and Aberdeen. These
stations will each transmit a DAILY programme. The
hours fixed for transmission at present are from 5 P.M.
to 11 P.M. on week days and all day on Sundays.

heard. Interesting News, Lectures, Speeches, Good-
night Stories for the Children, Weather Reports,
and other interesting items will provide continuous
entertainment.

The “POPULAR” Crystal Set (Mark II), Improved Patterm, £4 15s. 0d. Complete.

Consists of :—Double Slide Tuner (Wave-length 200—4,000 metres), Vernier Condenser
mounted, pair H.R. Headphones, Aerial Equipment.

The “PRINCE” Single Valve Set, Improved Pattern (Mark II), £8 17s. 6d. Complete.

Complete with :—New * fool-proof ** Tuning Unit (180—6,000 metres), Valve, Accumu-

lator; H.T. Batteries, pair Headphones, Aerial Equipment, etc. STRONGLY RECOM-

MENDED. An extremely simple set to instal and operate. Range for Telephony
about 50 miles.

The “KING RADIO” Two Valve Set, Improved Pattern (Mark II), £10 17s. 6d. Complete.

Complete with :—Tuning Unit (as above), Valves, Accumulator, H.T. Batteries, H.F.
Transformer for reception of Broadcasting, 'Phones, Aerial Equipment, etc. A splendid
Receiving Equipment. Range for Telephony about 150 miles.

The * WIRELESS WONDER” The ‘“WIRELESS WIZARD"”
Three Valve Set, £17 10s. 0d. Complete. Four Valve Set, £28 10s. 0d. Complete.

Suitable Variable Condenser, recommended for use with all above Valve Sets, 25s. extra.
Extra pair Headphones (H.R.), 45s. extra. (Up to six pairs may be used.)

Set of H.F. Transformers for 2, 3 and 4 Valve Sets, 25s. extra.
(Necessary in order to reach the higher wave-length).

“LOUD SPEAKERS " from £3 2s. 0d.to £7 0s. 0d.
NOTE MAGNIFYING UNIT (for use with “ Loud Speaker ), £4 0s. 0d.

MASS PRODUCTION PRICES PROMPT DELIVERIES
TRADE ENQUIRIES SOLICITED

H. STANLEY PRINCE & CO.

(Dept. 2), 126, BISHOPSGATE, LONDON, E.C.2

Send your ovder with cash to ‘ Sales Manager.”  Cross
Cheques, M.O.’s. efc., *“ Barclays.”  Register Treasury Notes.

Only Terms (Retail or Trade): CASH WITH ORDER.
L T T T T T e T T
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Printed and published every Friday by the Proprietors, The Amalgamated Press, 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 nc'-.wspaper and for transmission by Canadian Magazine Post. Slle(l:i'?pt?on
Ratez : 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 & Goteh, Ltd., and for Canada, The Imperial News Co., Ltd. Saturday, July 1st, 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.
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KING’'S NORTON
WIRELESS CLASS

AVIATION AND WIRELESS CONTENTS THE MICROPHONE

TWIN-WIRE AERIAL SPREADER o F T H l s FUTURE OF WIRELESS AS SEEN BY EDISON
STEP BY STEP IN WIRELESS

THE GRID LEAK
WIRELESS CLUB REPORTS e ISSUE :: WIRELESS LAND STATIONS

SIR WILLIAM NOBLE ON BROADCASTING
QUESTIONS AND ANSWERS ABOUT WIRELESS, BY E. BLAKE, A.M.LE.E.
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CHAIN AERIAL INSULATOR
e
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o T AT oA
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tC.
Masts,

Aerial Material, e

2 Flag Masts, Bamboo
Bamboo Spreaders, see * blue (&
slip” which accompanied our §
catalogues, WE ERECT MASTS
WITHIN A 20 MILES RADIUS
OF LONDON.

63-foot selected bamboo spread-

ers average 1} in. diameter,
1s. 6d. at retall stores. Carriage
forward when railed.

Aerial Insulators.

“ Chaln ”
type, recommended, 1s. each, or 10s. 6d. per
dozen ; postage on six costs 9d., on one dozen
costs 1s,

Mitchell’s

Aerial Pulleys. Heavily galvanized, 1s. 6d.

each, postage bd, extra.

Rope for Halyards, heavily “doped,” with

antirot compound which will not come off and

spoil your hands, 1s. 6d. per dozen yards,

postage 9d. extra.

Aerial Wires. Stranded 7/23 enamelled

wires 6/- per coil of 100 feet, postage 9d.
Stranded 5/24 enamelled coil of 100 feet, 5s. 6d., postage
7d. extra. Many other lighter and heavier gauges stocked.
| Lead-1n Insulators, as illustrated, light pattern 4s. 6d.,
heavier pattern 5s. 6d., postage 6d. extra, either pattern.
HIGH TENSION CAB]?E for leading in from insulator,
1s. per yard.

STRAWBOARD INDUCTANCE TUBES.

MITCHELL-PHONE

Wireless Headgear

wound to a total resistance of
4,000 ohms, recommended highly
for crystal or valve sets without
having to use a telephone trans-
former, 35/- per pair, postage 1/-

extra. You will find these exceed-
ingly comfortable to wear, and
compare with very expensive types
favourably.

VALVES. Oscillate—Rectify—Amplify. 22 /6
BRITISH MANUFACTURE, Equal in efficiency
to any. Fitted with standard pins. Postage 6d.

CRYSTALS. selected Specimens, packed in boxes. Bor-
nite, Cop-Pyrtites, Silicon, Galena or Carborundum 1/- per box.
Post.2d:-Zincite, treated Galena or Permanite, 1/6 per box. Post
2d. Special Metal Alloy for fixing crystals, 9d. per box. Post. 2d.

CONTROL KNOBS
For making up your Tuners,
ete,, 13 in. diameter gbonite
knob, fitted with laminated
sweeping arm (Radius 1} in.),
as fitted to our instruments.

Each 2s. 6d.,, postage 3d.
extra. Many other patterns
also stocked. The Ebonite

knobs only are 1s. each post
free. Cheaper if taken in half-
dozen lots.

Switch Arm 1 in. radius 1s, 9d.
Switch Arm 1% in. radius 2s. 3d.
Switch Arm 2 in, radius ' 2s. 6d.
Postage 3d.
CONTACT STUDS to suit above
arms i—
No, 163, 1 in, Head, } in. long,
dozen 1s. 6d., postage 2d.
No. 164L, # in. Head,  in. long,
dozen 1s. 6d., postage 2d,
All complete with nuts and washers. i
Over 15 pattern contact studs stocked. Make a point of com-

MITCHELL'’S

paring our types with others.

ELECTRICAL

Dia. 2}in. 3in. 34in. 4in. 4}in. 5in. 54in. @in.

Per foot 6d. 8d. 10d. 1- 1/2 14 1/6 18

We tender our sincere apologies to recent applicants who have not yet
received o copy of our 48-page catalogue. We had many thousands
on hand at the time of the advert, which we anticipated would meet
the demand, but owing to the universal interest of apparently all
readers of this mow famous POPULAR WIRELESS, they were soon ex-
hausted. A folder illustrating new lines will- be sent prior to the
issue of .the revised catalogue, which is now in print.

Pioneers of the Home Wireless Outfit
at £5 (carriage paid Gt. Britain),
Complete with 4,000-Ohm Double
Headgear, Aerial Wire & Insulators.

REGISTER FOR 48 Page

WIRELESS,

188 RYE LANE,
PECKHAM, S.E.15

4 HNustrated Wireless Catalogue
(Revisea Edition Printing', Post Free, 6d.
Wholesale & Export Section - McDermott Rd., Peckham, 8.E.15.

LTD.

---CQ Std bi

for ERICSSON PHONES

HEN you instal your wireless set
—crystal or valve—you'll
maximum results if you ht Ericsson
Phones—clarity, sensitivity, strength of
signals and absence of ““ click.” Specially

suited to telephony.

are non-existent,
Write for Particulars

Head Office :

get

Easy to the head, light and comfortable. The

magnets never lose their strengthand * shorts ™

TheBRITISHL.M. ERICSSON
MANUFACTURING Co., Ltd.

60, Lincoln’s Inn Fields, E.C. 2

Telephones

THE

market.

of type or price.

Ericsson Phones embody the accumulated
experience of telephone manufacture for o No. 1
generation. . .

Open Type.

Coil, 9 in. by 4 in.;

The whole mounted on

Price £2 10 O.
Above with Double
Slider £2 15 0.

expert to sel
complete Receiver,

Coil Windings, mounted
supplied to the trade
specification.

WIRELESS

'Phone: Museum 2672.

’*

REGISTERED

HE “ CRYSTOPHONE," although perfectly efficient. is the simplest and

most inexpensive complete wireless receiving set vet place:
Every non-essential accessory has
Crystophone, within its range, is as efficient as any Receiving Set, irrespective
: he Crystophone is a complete Receiver, yet ad(r
single or double valve panels and other accessories may be added at will.

CRYSTOPHONE

Comprising Single Slide and Tuning
i i uper-sensitive
Crystal Detector; Condenser, Ter-
minals for Aerial, Earth, and ‘Phones.
handsome
base of the best quality and finish.

Agents wanted everywhere. You do not need to be a wireless
the Crystophone—the most simple and

Ebonite mouldings or in sheet.

Trade Deliveries Guaranteed.

64, Mortimer Street,

on the
een eliminated. e

itional

CRYSTOPHONE
No. 2.
Cabinet.

Comprising fitments exactly as No. 1.
The whole mounted in handsome
Mahogany finish double - hinged
Cabinet of the best quality and
workmanship.

With Single Slider Coil,
9" x4 £3 10 0.
Double Slider £3 15 0.

or unmounted, of all descriptions
either to our own design or to

SUPPLIES CO.,
London, W.1:

Grams: ‘ Adragonax, Wesdo, London.”

C
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Holland and Radio.
HOLLAND is building a big station at
home, and another at Java, in order to

communicate an overland distance of
about 6,000 miles.
*

A New Club.

HE Faversham Catholic Wireless Society
was formed on June 20th. It will have
autumn sessions and lectures, and

members must have a knowledge of the Morse
code.

* *

* * *
High Power Stations.

IGH power stations at Bogota Bay,
Columbia, and Cuba will he completed
this year. The great Buenos Aires

wireless station will be in operation by fthe
summer of 1923
¥

If There Only Were !

HEORETICALLY there should be
300,000, 000 different wave - lengths
available,” states a writer in the *“ New

York Tribune,” * but in prastice there are less
than 20,000.”

*® * *
Far-fetched.

HE 740 state-rooms of the s.s. Leviathan
will be fitted with wireless sets when
the great ship is reconditioned.

Communieation from any set to any vessel
and to any state-room, in the case of ‘the
Leviathan, will be possible,” states the
*“ Radio World.” This latter sounds nice.
Personally, as wireless stands to-day, I doubt
its practicability.

* *

Badly Needed Here.

HEAR that Chicago taxi-cabs are to be

signalled by wireless. People hope to get
_. a better and quicker service by this means.
"The central cab garage will instal a receiver
and transmitter, and receivers at taxi stands
will inform drivers where they are to report
for fares.

* *

A Wireless Club for Boys.

JUNIOR wireless association for Manches-
ter and district is being formed. It will
be open to boy amateurs between 12 and

17 years of age. Mr. James Griffin, principal

of the Wireless School of Telegraphy, 335,

Oxford Road, Manchester, is interested in the

movement, and will be pleased to receive

applications for membership.
* * *

Another Wireless Society.

IRELESS societies are springing up all
over the country and I was pleased to
hear that Colchester is one of the

latest recruits. The Colchester Wireless

Society has been formed and will meet weekly.

Mr. Alden is in the chair, with Mr. Banham

vice-chairman, whilst the duties of Hon.

Secretary are being filled by Mr. H. Barton.

Mr. J. Radcliffe is acting as technieal adviser

to the Society.

* * *

Sir A. Conan ‘Doyle and Wireless.

& I EXPECT in the next three or four years
some definite messages will be received
to prove the contentions of the spiritual-

ists. - I believe it will come through radio,”

said Sir Arthur Conan Doyle, at a reception
reeently given in his

Mr, Baldry’s station at Marlow Common, Bucks.

honour at the American
Psychical Institute,
New York. “I think
it is along this line that
we will get our evi-
dence. They have trans-
mitters in the line of
ether and all we must
have is the “receiver,”
declared Sir Arthur.

* * *

Ireland Up-to-date.
RELAND is a dis-
tinctly unhealthy
spot these days, and
one never knows when
a battle or a free fight
is going to break out
next, and naturally the
police are’ having an
exceptionally busy time.
The various stations
of the police in Co.
Fermanagh have just
recently been connected
up by wireless to the
headquarters at Ennis-
killen, so that it is now
possible to give warning
of any ' outbreak in
quick time, and gnable

the force to call for help if they are cver
hard pressed.

. % * *
Long-Distance Wireless.

HE commander of the Royal Mail Packet
Company's steamer Almanzora, from
South America, reports that his ship,

when sixty miles north of Fernando Noronha,
exchanged wireless signals with Cape Town,
a distance of 3,457 miles, thus creating a wire-

R

A get erected by Mr. F, D. Crogs, of 30, Barnabasg
Road, Cambridge,

less record for the South Atlantie. He also

reports talking to Leafield, near Oxford, when

the ship was off Monte Video on May 25th.

The ship also received a wireless news service

at a distance of 5,634 miles.
* * *

Another Step Forward.

O Mr. W. D. Owen, of Jesmond, Newcastle,
we owe another step forward in the
progress of wireless, for he has success-

fully applied the time switch to a rcceiving set.
The switch, made by the Venner Time Switches,
Ltd., London, can be.set so that it will switch
on and off a set three times daily for any
periods or for any scheduled signals.

At the moment he has set the apparatus to
pick up the Eiffel Tower weather reports, and
it automatically switches on when the signals
start, and switches off when they come to an
end.

* * *
Radio Swindlers.

HE Vienna police recently discovered
two Americans who had been swindling
people on racecourses.  Wireless played

a big part in their modus operandi. One erook,
who was also a wireless operator, backed a
horse heavily about ten minutes after a raco
was over.

A Vienna bookmaker accepted the ‘bet,
believing that communication between Vienna
and Paris was impossible excepting by tcle-
graphy, a message by the latter taking about
four hours to get delivered.

By wireless, however, the swindlers did the
trick.

The bookmaker became suspicious in the
long run, and the two men were roped in by the
police,



NEWS AND NOTES

(Continued.)

Wireless Service to Spain. 8
ONSIDERABLE acceleration of the com-
mercial wireless service between England.
and Spain has been secured by the recent
transfer of this seryice from the - Poldhu
station to a new Marconi station at Ongar.
Under the new conditions messages to
Spain, marked *“ via Marconi,” instead of being
relayed by long land line circuits to Cornwall,
are transmitted direet by distant control from
Radio House, Wilson Street, E.C., to the
receiving station in Spain. Three Continental
wireless services are now being conducted
simultaneonsly from the Ongar - Marconi
stations.
* * *
The Great Invention.

R. JOHN HAYS HAMMOND, who

recently declared he had invented a

** secret, wireless ’ device, states that he

has been at work on this important problem

for the past fourteen years. He promises.

actual secreey in wireless work, and that it

will be practically impossible for any other

than the proper receiving station to hear any-
thing hut a confused jumble.

His apparatus is quite simple,. according to
the '“ Radio World.” The same wave sent
.out from a station may be made to carry
several messages at the same time, and both
voice and code may be transmitted, se the
inventor claims.

® * -
International Wireless. Exhibition.

R. ALEX. STEWART, the well-known
wireless expert, tells me that he is busy
orgaaising the First International Wire-

less Exhibition and Conference, which will take
place at the Central Hall, Westminster, in the
autumn of this year.

Leading manufacturers of radio telephony
and telegraph devices will exhibit the latest
developments and receiving sets, and a general
conference of representatives of the various
amateur wireless societies throughout Europe
is being arranged.

Leetures upon various subjects of interest-
to the visiting delegates will be given each:
morning at 11 a.m. during the period of the
exhibition. |

In the afternoon, demonstrations of receiviag
and transmitting by wireless telephony will be
given, and concerts from Berlin, Paris, and the
Hague will be received, loud speakers heing .
used so that all attending. visitors may enjoy.
thenx.

Bndeavours are being made- to use a new’
and perfected apparatus whereby it may be
possible to receive broadcasted congerts direct:
from Ainerica.

Demonstrations of the control of wireless
torpedo boats and wireless airships will take
place during the week.

The leading manufacturers of wireless
apparatus have given the exhibition their
support, and it is proposed during the confer-
ences to form a Manufacturers’ Association,
to advance the growing interest on the part of
the general public in wireless matters.

The Army, Navy, and Aircraft Departments:
of the Government are being approached to
instal apparatus showing the workings of the
various departments during times of war and
peace.

American police methods of speedy detection
of criminals by wireless telephony will also be
shown. .

The exhibition promises to be most interest-
ing and instructive, and there is no doubt:that .
the general public, who are just heginning to
take an interest in the general developments.
now proceeding in the wireless world, will
gain much interesting and useful knowledge at
this exhibition.

Wireless and Farmers. |
HE possibility of using wireless telephony
for broadcasting weather reports to
farmers is under consideration, Captain
Guest stated recently in the House of Commeons.
Y * *

A New Club. .

T is proposed to form a Durham City and
District Wireless Club.  Will all amateurs
interested pleasc attend a meeting in the

Rose and €rown Hall on July 1lth, at 7 p.m. ?

Sec. (pro tem.) : George Barnard, 3, Sowerby

Street, Sacriston, Durhan. P

ALWAYS POPULAR!

Sent in by Mr. Jack Poole, Denlyn, Llanath,
Cardiganshire.

Round the World.

THE girth of the world is now one-tenth of -

a second, the time required for a wireless

wave to make the circuit. It may soon be

possible for an operatov to speak as Columbus

sailed, into the West, and hear his own voice
from the East.

* * *

Transatlantic Telephony.

MR. E. J. Nully, president of the Radio
Corporation of America, stated at a

banquet recently given in Senatore
Mareoni’s honour in New York that the Radio

UITE ‘2. number of amateur stations
- Bave been transmitting music and
speech during the past week.

The number of transmitting licences issued
to amateurs now totals 400,. and this big
inerease may account for the increased traffie:
on amateur wave-lengths.

Certainly much of the speech and music

tronsmitted is as good as that sent out by.

professional _stations, and amateurs with
receiving sets will find plenty of speech to
listen to every night of the week.

The amateur with valve amplifiers may
also hear the telephony from the German
station at Konigswusterhausen.

- Regular transmissions are made at 7 a.m.
(G.M.T.) on 2,500 metres, and at 10.30 a.m.
The station’s call sign is L P.

Paris (call sign F L) sends speeeh and
sometimes music at 5 p.m. (summer time)
every afternoen of the week. excepting Satur-
days-and Sundays, on a wave-length of 2,660
metres.

A weather forecast follows at about 6 p.m.,
in French.

As a rule, notice of any special transmissions,,
such as coneerts, ete:, wre given out during the
O:p.n, period- of transmission.: i

What yeu can hear,
every evening of the week on your set.
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Central Wireless Station will, possibly this
year. be in wiréless telephonic communieation
with London and Pariw.
n * *
Mr. Isaacs and Broadcasting.

ERY ‘important developments are shortly
expected in conmection with the
National Broadecasting Scheme. - Thers

has been considerable delay in the matter,
and there has been a Jot of grumbling by
amateurs,

Mr. Godfrey Isaacs, whe is managing
divector; of Marconi’ Co., which are the
organisers of the scheme, thinks that the ful-
filment of a broadeasting programme’ can be
expected any mement. There have been
very important pomts to consider, but let us
listen to Mr. Isaacs’ views on the subject.

“The public,” he said recently, ‘““do not"
perhaps appreciate the many little difficulties
which have to be overcome in organising a
schemne of this magunitude. These, however,
are, I believe, being smoothed away, and
amateurs can rest assured that really no time
13 being lost. Special machinery and appliances
have to he prepared, and this-is being done
while the difficulties ar¢ being: adjusted.” .

It' has been estimated that the cast of a
broadeasting programme will eost something
like £20,000 a year for each of the- eight
stations. Who is to pay this big item ? It has
been suggested that the price of the Government
** listening-ine” licence, which at the moment
is 10s. 6d., should he increased, and that
this increase should be reserved solely for the
purpose of previding a broadeasting pro--
grajume. I learn that a prosposal of this
sort is being considered by the authorities, and
as it is likely to be accepted we may have to
put up with an increased licence fee.

* #* *
M. Rosing.

HE Editor has asked e to state that the
illugtration on thafrent copy of our fourth
issue is a photograph of M. Vladimir

Rosing giving his first recital by wireless at
the Westinghouse Broadcasting Station in
Newark, U.S.A. The recital was givea on’
December 31st last, and was the first wirelesa:
recital given by this distinguished Russian
tenor. ' ARIEL.

The Marconi Concert from Writtle, near
Chelmsford, commences at 8 o’elock (summer
time) every Tuesday evening, on a wave-length
of 400 metres. The call sign is 2 M T, usually
announced by the operator as * Two Emma
Top.” b

The Marconi House Experimental Station
(call sign 2 1. O) may often be heard working
on a low wave-length between 3.30 and 6
o’clock of an afternoon.

Excellent speech and music may be_heard
from this station.

The Sunday concerts from the Hague
commence at. 230 and end at 5 p.m., and are.
splendidly received by many amateurs in this
‘country, using-valve amplifiers. The station’s
call sign is P'C G G, and the wave-length is
1,070 metres. :

Croydon Aerodrome {call sign G E P) may
be heard at all times of the duy speaking te
various aeroplanes on the Continental air
routes. The wave-length employed is 904
metres.

It is ‘very unusual to listen in on. this
wave-length for meore: than ten minuntes
witheut. hearing speech from Croydon or same
other aerodrome wireless statiom.
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WIRELESS QUESTIONS AND ANSWERS.

Readers of the * Daily Mail ** have read Mr.
Blake’s fine articles on wireless subjects, and I am
sure that readers of POPULAR WIRELESS will
equally appreciate these questions and answers
which he has compiled at my request.—Editor.

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

What is wireless ? A method of communi-
cating through space by mecans of electric
waves in the ether, there being no material link,
such as a wire, betwecr; scnder and receiver.

* 3 *

Who was the discoverer of wireless? Mar-
coni first made it possible to work wireless
over long distances so that it became of rcal
use. He based his experiments on facts dis-
covered by Hertz and others, but absolutely
transformed wircless by his new discoveries,
inventions, and improvements.

* * *

What is the ether? A weightless, highly
clastic medium which is believed to fill the whole
of space, and to penetrate completely all
material bodies.

* K *

What is a wireless wave ? A change in the
state of the ether which is produced and then
reproduced constantly outwards from the
wave-making station at a speed of, 186,000
miles per second.

® » ®

How are wireless waves made ? By causing
an elcctrie current to flow very rapidly, in fact
many thousands of times per second, to and
frc in a wire. )

* * *

What is an ** aerial > ? The wire, generally
elevated to a considerable height above ground,
which  either is used to * pick up” wireless
messages or to radiate waves. -

# *

Do the waves go direct to the receiving
station ? Yes, but not to one station only.
They leavo.ths aerial of the sending station in
cver-widening circles, so that any receiving
station at any direction from the sending
station can receive the message.

* * .

How does a station know whether a message
is intended for it 2 The. authorities “assign a
group of thres or four letters to every wireless
station, and when one station” wishes to send
to another, it calls it by repeating
the call-letters of the station it
wants, followed by its own call-
letters, thus “ A B C de (i.¢., from)
D E F.” The reply would bo
“DEFdeABC—.—" The last
dash dot dash means ‘‘Send your
message.”

* * L] -

What is a wave-length ? If
waves be-represented by a wavy
line, then the wave-length may bo
said to be that represented by the
distance between the crest of one
wave and that of the one imme-
diately following (or preceding) it.

* ok &

Are wireless waves very long ?
They vary between limits which
may be roughly put at 100 metres
an(f' 25,000 metres (1 metre=
1 yard approximately). Ships
commonly use waves of 600 metres.
Carnarvon station uses waves of
about 14,000 metres.

* &

Do all ether waves travel at the
same speed? Yes; whether they are
the tiny waves of light and radiant
heat, or the waves of wireless.

* * *

Can wireless waves pass through

houses, mountains, etc,? Yes;

Mr, T.

but when they pass through anything which
conducts electricity they are weakened, because
they leave some of their electricity behind
them in the conductor.
* * *

How many waves from a given station pass
over a place in a second ? Divide the speed by
the wave-length. Example: How many
waves from the s.s. Aquitania pass across
your house in a second ? » The speed of the
waves never alters and is 300,000,000 metres

.(186,000 miles) per second. The wave-length

we will say is 2,000 metres. The number of

waves per second is 300,000,000 divided by

2,000, that is, 150,000. Th¢ number of waves

sent out per second is called the wave frequency.
* * *

How far do wireiess waves go 2 Mathemati-
cally speaking, once'a wave is ereated it never
dies. - Wireless waves follow the surface of the
earth, and probably go right round it. - Some
are reflected back from a peculiar atmospheric
layer; few, if any, escape from earth. In
wireless a wave is considered to go only as far
as it can be received, and as'we can, with high-
power stations, communicate between any two
points on earth, we may say that wireless
waves can go as far as'we want them to.

%* * *

How are messages sent by wireless? The
waves are sent out in long and short ‘‘ bursts ™
or series, corresponding to the longs and shorts
(dashes and dots) of the Morse code. 'This is
done by means of a telegraph key, operated by
a telegraphist. Every time the operator
presses the key he releases a series of streams
of waves, When he lets the key up the waves
stop. This explanation refers to the “ spark”
system.

* * *

How is the voice and music sent by wireless ?
A continuous stream of waves is sent out; and
the action of the sound waves produced by
the voice is such that by means of a device
called a microphone these waves are varicd
(or “ modulated ’) so that they become re-
productions or models in ether of the sound
waves.

y x * *

How is wireless telephone speech received ?
When the modelled ether .waves rcach the
receiver they are turned back into sound

S. Porter, of H

uddersield, and a young wireless enthusiast,

waves of similar shape and frequency as thoss

which produced them, and can be heard in an

ordinary telephono.
* * £

How is a wireless telegram received ¢ The
telephone or other instruments used for wire-
less reception cannot respond to such rapid
frequencies as those of wireléss waves, so
special devices are employed which turn tha
eurrent * picked up ”’ ilo)y ‘the receiving aerial
from * radio frequency " to audible frequency,
without interfering with the dots and dashes,
which are heard in the telephones as long and
short buzzes or whistles, and are mentally
transeribed by the operator into the letters of
the alphabet, and written down as they ar
heard.

- * .

How fast can Morse be received ? It can
be. received by ear, but not transeribed -in
writing, at about 50-60 words a migute. It
can be received by ear and written down in
plain English at about 35 words a minute;
a fair working speed being 30 words a minute.
By automatic means Morse can be recorded
reliably on paper tape at anything from the
lowest working speed to 120 words a minute.

* * L3

Do wireless waves get mixed up? Myriads
of waves of all different lengths are continu-
ally passing through the ether. All those of
the same length are apt to interferc with each
other in reception. This statc of affairs is
called *jamming” But by ‘tuning it is
possible to cut out waves of lengths other than
those it is desired to receive.

* * & .

What is tuning? The act of varying the
‘ electrical ”* length of the receiving circuit so
that the latter responds more readily to waves
of the length of those it is desired to receive
than to other wave-lengths.

*® * *

How is tuning done ? By varying either the

capacity or inductance of the receiving circuits.
= % L3 *

What is capacity ? The power of containing
a quantity of something. 'In wircless tuning
an instrument called o condenser is associated
with the circuit. - The capacity of the con-
denser, that is, its power to contain electricity,
is varicd by turning its handle, and thus the
capacity of the whole circuit is
inereased or reduced.

; X

3 *

What is induetance 2 The pro-
perty of an electrical circuit which
tends to oppose the start of a
current in it, and which, when the
current has begun to flow, tends
to oppose itsstoppages Inductanco
tends also to oppose an increass
or decrease in the strength of a
current. This property is very
marked in spirals and coils of wire,
which are often looscly termed “ in-
ductances.” It is generally varied
in tuning by increasing or de-
creasing the number of turns of
the coil which are in action ; there
are other methods.

¥ * *

Why is a receiver connected to
earth? So that the rapidly re-
versing current réceived by the
aerial may have a reservoir, as it
were, into and out of ‘which it can
flow as it oscillates in the aerial
circuit. An earth connection may
be made to a water pipe or to a
metallic plate buried in the ground.
The **earth” on an aeroplane or
airship is the metallic portion of
the vessel itself.

{T'o be continued.)
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VERYONE is familiar with the ordinary
telephone mouthpiece, into which one
speaks when * ringing up” a required

number. A similar piece of apparatus is used
when speaking into a wireless telephony
transmitter, and this  mouthpiece,” by which
speech is broadeasted into the ether, is known
technically as the microphone. A recent
article in PorurLar WIRELEsS dealt with the
manner in which speech was radiated across
space. It is the purpose of this article to
describe the piece of apparatus hy which the
speech is superimposed upon the continuous
wave. The fundamental principle upon which
the action of the microphone is b is shown
in Fig. 1. Three carbon blocks are used.
Two of the blocks are firmly supported, and
the third, which might be slightly thinner,
poised loosely between them. If a battery and
a galvanometer are connected to the two rigid
blocks as shown, the needle of the galvano-
meter will register the passing of a slight current,
despite the high resistance of the carbon.

If a low, staccato noise is made in the im-
‘mediate vicinity of the poised piece of carbon,
it will vibrate under the influence of the sound
waves. The slight tremors thus produced
will be conveyed te the rigid carbon: blocks,
and the galvanometer needle will move, thus
registering the sound. Much thought and
patient labour have converted the rough and-
ready microphone described above into the
finished article used to-day upon a modern
wireless telephony transmitter. The prin-*
ciple, however, remains the same. The

.

, /—__22'316

. __G ranulaled
‘Carbon

T

Battery,

Fig. 2.

) LMicrophone :

., Pl

ordinary mouthpiece needs no description,
At the back of this are two thin earbon discs,
separated from each other by a ring. made of
some insulating material. Felt or .rubber is
often used for this purpose.

phone

The Sensitive Instrument which Transmits Speech and Music

The resultant space between the two dises

is then loosely filed with fine granulated carbon.
Under the influence of the voice or usie,
especially if loud sounds are introduced into
the mouthpiece, these carbon granules will
sometimes be found to pack together, and in
so doing will create an undesirable amount of
resistance between the voice and the circuits
of the transmitter. When the microphone is
in this condition, much of its sensitivity will
be lost. The receiving station will then
probably only hear the louder sounds being
transmitted. The weaker sounds will be
unable to overcome the resistance of the
packed granules in the microphone, and will
be lost. The result in the receiving telephones
will therefore be intermittent and unintelligiblo
speech. A slight tap with the finger will
ustally decoherc the granules.

This drawback to the reliability of the miero-
phone has partially been overcome by cutting
circular grooves into the second or back carbon
disc (see Fig. 2). In this manner the granules
of carbon are-more or less uniformly distri-
buted over the areas of the two discs. The
speech, which is only another way of saying
sound waves, will vary the resistance of the
carbon granules, and therefore the microphone
current. This is similar in action to the
manner in which the voice varies the current
flowing through the elementary microphone
circuit, given in Fig. 1. As described in an
article on *“ How speech is sent by wireless,”
which sppeared in No. 5 of PopoLar WIRELESS,
the variation causes vibrations which are of a
very slow order when compared with the xapid
oscillatory current in the aerial on which
they arc impbsed.

These oscillatory currents, used originally .

for the propagation of continuous wave tele-
gruphy, are generated either by a high-frequency
alternator, a Poulsen are, or the electron
valve.

In a future article the action of the valve
as a generator of wireleas waves will be given.
A common fault when speaking into the micro-

FUTURE OF WIRELESS.

IN fifty years’ time, according to the great
inventor, Thomas A. Edison, we must
expect to see wonderful and startling
advances in the way. of communication,
transportation, and living conditions. There
is no limit to the possibilities of the radiophone
development. L
One has only to turn back to the files of an
illustrated newspaper of 1872 to compare
the marvellous age in which we live now with
the relatively simple conditions under which
‘people lived fifty years ago. To the present
younger generation such things as telephones,
motor-cars, aeroplanes, moving pictures, elec-
tric light, and wireless communication have
helped to bring more pleasurc, convenience,
and education to ail of us.

" The phenomenal progress in invention shows
that civilieation is on the right track, and that
rapid strides will continue to be made.

Edison, .writing in “Popular Science
Monthly,” states that the most minute sounds
may be made audible by wireless across a con-

tinent. The dropping of a pin in New York
may be heard as far away as San Francisco.
1t is difficult to imagine the practical possi-
bilities of these developments.

Information, and entertainment, will be
spread on a hitherto unparalleled scale.

Nearly every home in the land is heing
drawn Into the wireless telephone’s educa-
tional influence.

Edison iz unable to foresec the wireless
transmission of electric current for power
purposes ; neither is he able to agree with
others who prophesy that power will be
obtained by the liberation of atomic cnergy.

At the same time he is quite open-minded
about such matters, and does not say that
they arc impossible.

He expects increasingly dramatic possi-
bilities from the next fow decades of science,
owing to the numberless research specialists,
some of whom may have startling surprises

- in store for us at any moment.

.
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phone is to place the instrument too close to
the mouth. Xeep the mouthpiece about two
inches away for ordinary speech, and make
the distance greater if a large volume of sound,
such as a powerful baritone wvoice, is being
transmitted. If items are read from a news-
paper, or other manuscript, place the sheet in
a position where it can easily be seen without
necessitating movement of the head. Speak
in an even voice, without too much variation
of tone, but do not whisper. Clear enunciation
is essential. Do not shout, and do not hurry.
As in ginging, breathe at regular intervals, and
not in one long breath at the end of a sentence.
Remember that receiving circuits are sensitive,
and the registering of this sound is unpleasant.

As Seen by Thomas Edison.

New brains will be required to push forward
along these lines, to carry on the complicated
processes of research, invention, and industry.
The demand for bramns will be sufficiently
enormous to warrant a bigger proportion of
young men entering the scientific and engineer-
ing professions than has ever becen known
before.

Great powers of imagination rightly de-
veloped must be possessed by research men.

“H you have real industry amd ability,
you are wanted at the top. The good ones
_are so rare ! As the basis of all preparations
for success in science and invention, take up
physics. They and chemistry stand right
at the bottom of everything.”

Edison concludes' his rémarkable views by
warning us that when we attempt to look
into the future we must not forget that man
himself bas not changed for a thousand years,
and although we may be happier, and more
comfortable, we have the same defects and
weaknesses as of old.
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By_ MICHAEL EGAN, Late 1nstruct6r of W/T, R.AF.

WHEN‘ we discussed the early develop-
ments of aeronautical wireless last
week, tho question arose as to how the
conditions of noise and vibration that obtain
in all kinds of aircraft were to be overcome.
The roar of an aero-engine is deafening, and
the vibration imparted by it to the body of
the machine itself is intense.
How, then, is it possible to hear wireless
signals through this terrific noise, and to pre-
serve the delicate parts of a wireless

roceivers were kept pressed tightly against
the ears.

Incidentally, after six hours’ patrol, one’s
head usually emerged from such close con-
finement in a semi-baked cdndition. And

heaven help the operator who happeuned to

have got hold of an ill-fitting helmet on the
small side! I remember the hilarious enthu-
siasm with which the announcement was
first received at a certain air-station that, in
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fufure, each operator could have a spocial
helmet ““ made to measure ™ !

It so happened that the other solution to
the noise problem, namely, the increasing of
signal strength, was seriously obstructed by
the second main problem, t.e., vibration. In
order to increase the strength of received
signals, automatic magnetic relays were, as
1 have said, introduced. But these wero
themselves far more sensitive and susceptible
to vibration than the crystal detectors they
accompanied.

It was thus essential that they should bo
in a part of the machine where the least vibra-
tion took place. This was, naturally, the
furthest pomt from the engine. They were
therefore slung very carefully from strands of
thin elastic inside the tail of the fuselage.

Long wires connected them, along the
whole length of the aircraft, to the receiving
instruments in the wireless cockpit, which
was usually situated in the nose of the
machine immediately behind the engine. This
position of the relays was, of course, quite in-
accessible during flight. Hence the whole
success of the wireless operations depended
upon the eorreet adjustment of these sensitive
relays before the machine went into the air.

That is, of course, * barring accidents !
But, unfortunately, accidents were not easily

barred in those days. "Some-

installation from being dislocated,.
or even broken, by the vibration °
These questions, indeed, represent
two of the most impertant problems
that impeded the early efforts of the
pioneers of aircraft wireless. When
the first attempts were made to use
wireless in aireraft, the science of
aeronautics was iteelf in an infant
state. This meant that the severest
restrictions were imposed on those
who experimented with wireless gear.

There was little room, and less
“ carrying capacity,” to spare in
existing types of aircraft. Hence,
wireless instruments bad to be of
minimum size and minimum weight.
The result of this was that many of
the first aireraft wireless installations
were little more than miniature toys!

‘In the early days of the crystal
detector, the aerial wireless operator
frequently carried his receiver in hia

times a machine got away .with-
out any mishap to the sensitive
instruments, and after meeting:
one bad “ bump” the relays were
thrown completely out of action !
When this bappened an ominouss
click was registered in the opera-
tor’s telephones, followed by a
deathly silence ¢

But I remember once having to
come down three times in half an
hour to readjust relays that had
been dislocated each time in the
course of taking-off.” It was
rather a gusty day and the machino
hit every available little lump on
the acrodrome before it décided to
take the air. One such hit was
usually more than sufficient.

After. cach *“ take-off,” 1 turned
in mgr seat and waved plaintively
to the pilot behind to indicate

that “ the thing ” had happened.

hands during flight. He was thus
able to replace the detector needle
on the “sensitive point” of the
crystal, from which it became repeatedly wn.
shipped in the course of operations.

On occasions 1 have had to readjust the
contact of my ervstal at least a dozen times
in order to capture a.single message hit by bit
during a series of ‘““repeats.” No joke, that,

on a cold day, when it means discarding.

clumsy flying gloves !

As regards the question of neise, this is not.

really so difficult a problem as it appearsto be on
first consideration. The roar of an aero-engine,
when it first begins, is-a horrible din, of course.
But after a certain time‘ene’s ears tend to
become insensitive to its monotonous hawl.

Thus it- begins to act, to some extent, as a
dull rambling background of sound through
which the sharp staccato notes of a wireless
message are not altogether prevented from
penetrating. It did, however, constitute an
important problem from the outset, and steps
had to be taken to cope with it. There were
two ways of doing this. One was to augment
the strength of signals as much as possible
by the use of automatic relays., The other
was to devise a special wireless aerial helmnet
which should be as sound-proof as possible.

A novel type of helmet was invented with
large padded ear-caps, into which the ear-
pieces of the wireless telephones were inserted.
By means of two straps passing over the top
of the head, down over the outside of the ear-
caps, and buckling underncath the chiu, the

. Then I sat tight whilst we came
{Continued on page 99.)
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(1) Generator ; (2) L.T. switch ; (3) valve transmitter ; (4) Morse key ; (5) variometer for short waves:
(6) aerial winch; (7) lead-in tube ; (8) hot wire ammeter for measuring radiated energy ; (9) aerial
+ weight ; (10) earth lead,
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(Continiued from page 89.)

down again, the pilot all the time cursing me
hard with soft mutterings under his breath.
He scemed to think the recurrence of the
accident was altogether my fault. It occurred
to me forcibly that it might have been due to
his extraordinarily bad piloting.

Relays were sometimes put out of action
during flight, especially in gusty or bumpy
weather. On the whole, however, they did
great work and stood up to their difficult
task very well. For many months, prior
to the advent of the valve, they were used in
almost daily service on airship patrol.

The photograph on page 89 shows the stand.-
ardised method of suspending wireless instru-
ments in modern aircraft. It comprises two
aluminium frames, hetween which the
apparatus is slung on a cord of strong olastic.

Next week I purpose to discuss some of the
manifold vses of wircless in aireraft.

TWIN WIRE
AERIAL SPREADERS

HE variation betwcen the ideal and the
real is rarely more strikingly shown than
in many cases of double wire aerials and

their spreaders. They look such trim, taut line
erections when properly erected.

Theoretically, in order to subject the
spreader to the minimum amount of strain.
the slings by which it is hauled up to the mast
should be as long as possible, and attached to
tho spreader at the points where the pull of
the aerial is at maximum.

In practice this usually results in the
spreader being considerably lower than it need
be, and the double wire aerial anything up to
ten feet lowcr than necessary.

A perfectly arranged double aerial is often
more efficient than a single wiro aerial of-the
same height, length, and material, so that if
you have increased the theoretical efficiency
by twenty por cent. on account of doubling
your wire, and then diminished it by thirty
per cent. because you cannot hoist it any higher,
you gain nothing.

To revert to a single wire aerial might be
considered as tantamount to an admission of
failure, but it is much easier to erect nearer
the top of the mast.

However, {o return to the spreader trouble.
A spreader is generally of ash, and sufficiently
stiff to allow of its being supported at the
middle, the aerial wires being light enough not
to put too much bending strain on it. o
away with the sling attachments at the ends
and take off the halliard at the middle. Now
it will probably twist badly from the horizon-
tal, so attach to each end of the spreader, by
means of a small insulator, a thin wire. Take
this wire down so that you can make it fast to
the mast or elsewhere . below, and keep tho
spreader level. If you put up your aerial with
spreaders in the fine weather, remember that
our climate is a changeable one.

What appears to be a firm and satlsfactory
connection on a calm summer afternoon may
often prove to be somcthing quite different
under the buffeting of the first gale of wind.

Spreaders should be anything from five to

t feet in length.

t is no good using a twin wire aerial if the

wires are only two or three feet apart:

Once the acrial is aloft it does not necessarily
mean that it can be left in peacc for the rest
of ite natural life.

t Unless it is periodically inspected and
thoroughly overbauled, its natural life won’t
be a very long one. Dust and soot from
everywhere will soon coat the spreaders and
insulators with a nice * short” path to earth,
and a consequent lack of good signals will result.

If the aerial is hoisted on pulley blocks it is
no difficult matter to lower it every menth or so
arid give the insulators a clean up.

Popular’ Wireless Weelly, July 8th, 1922.

THE GRID LEAK

This article will tell you how to make a grld ]eak a
necessary piece of. apparatus when using a valve recetver.

O one newly entering the field of experi-
mental wireless, the grid leak, though
tripping lightly off the tongue as a

phrase, is very much a sealed book as regards
meaning.

The thing itself is so simple in construction
that it is no wonder apparatus makers try to
invest it with as much mystery as possible,
and seal it up in their sets in a way that pro-
hibits examination, unless you destroy it in
opening to see what is inside. -

But why does a grid want to leak ? Is it not
sealed up inside the glass of the valve so that
it cannot leak by any mcans ¥

Why the Grid *‘Leaks.”

Lot us consider our valve a little in detail.
The filament in the centre is glowing with the
current from a 4-volt battery and emitting
niegative electrons. A high-tonsion hattery
of 30 to 60 volts has its positive tcrminal con-
nected to the plate of the valve, or that plain
cylinder of metal which surrounds the glowing
filament.

The negative clectrons rush across from the
filament to the positively connected plate, or
would do so but for the grid, a little spiral of
wire placed in between the filament and the
plate.

Now, if this grid started by being neutral,
that is, being ncither positive nor negative,
the negative clectrons arriving from tho fila-
ment would settle on it, like swarming bees on
a tree branch, and make it so negative that it
would positively repel any ore negative
electrons that tried to settle there. 1t would
then bein a proper dog-in-the.manger position ;
it would want no nega.twe electrons itself, and
bar the way 1o negative clectrons which
wanted to get past to settle on the plate.

The Grid Condenser.

If we attach to the grid terminal a high-
resistance conductor which will allow the con-
gestion of negative electrons to drain away as
fast as they congregate, the grid would ceuse
to bhe repellent to ‘the stream arriving from
the filament and exert loss repulsion on those
streaming through and past which were on
their way to the positively charged plate.
This high-resistance conductor is called a grid
leak because it allows the accumulated” nega-
tive charge which was choking. the grid and
spoiling the action of the valve to leak
away.

Now for tho gud condcnser. Usually
attached to the grid in the valve receiving set
is the connection to the acrial, by means of
which the wireless signals arrive. If we are
tuned to rcceive a 300.metrc wave we get
1,000,000 waves in one second, a rate of arrival
much too rapid for the human ear to appre-
ciatc. We therefore put in the way a * hold.

on-a-bit ” piece of apparatus called a con-
denser, the grid condenser to be cxact, and
this has the effect of slowing up the breathicss
pace of -1,000,000 per second into somothing
we are able to appreciate.

The grid condenser thén becomes part and
parcel of the grid system of the valve, and
would ’ get as congested as wo saw the grid
itself get, but that the grid leak provides for
the " draining away of unwanted negative
electncal charges.

The Matenals Required

It will be instructive for the novice to try it
experimentally. Connect up the set without a
gitd condenser or a grid leak, and tune in for

signals.' Touch the grid connection with the
hnger and take the ﬁnvor away. -Good signala
coming in will qmcl\ly die away, as if being
smothoned and- can be restored cvery time
the finger touches the grid circuit and acts as
a'grid leak.

"The materials required for making a grid
leak are two terminal binding posts, with long
serew going right’ through wa.sher .body nut,
and terminal nut. Also a piece of thin wood
fouc inches long and two inches wide-- -cigar-
box wood will do; ; 1wo pieces of smooth tin-
foil, two and a half inches long and one and
three- -quarter inches w. ide; one piece of waxed
F.\per or mica, four inches' by two; Manila
uggage label, four inches by one, or a piecc of
good drawmﬂ paper the same size.

Boro two holes in the wood half an inch in
from each end to tuke the screw of the binding
post. Lay one piece of the tinfail on the wood
with § of an inch margin along the sides and’
one cnd and i} inches margin the other ond.
Next put on the waxed paper or mica, with
holes in it corresponding with those in the
wood. Put on the other pieco of tinfoil so that
the J-inch margin comes at the end where the
1%-inch margin of the other tinfoil was, tho ideca
being that the binding-post screw makes con-
tact each with one tinfoil strip, but the two
strips must not be in metallic connection with
cach other.

Connecting Up.

Stick a piece of stout paper over this to
protect the tinfoil. On the other side of the
wood now slip the strip of Manila or drawing
paper over the two screws. Blacklead peneil
plentifully all round the holes on the paper
and screw the body nuts down, allowing some
of the blacklead pencil marks to show out
from under.

A heavy blacklead pencil mark, or a number.
of Indian-ink marks, should be made _joining
the binding posts, and the grid leak is com-
plete.

One terminal of the grid leak is connected
to the slider of the aerial tuning inductance coil;
described in a recent issue of PoryuLam

WIRELESS, and the other
terminal direct to the

grid terminal on the valve
panel. A great difference
in signal quality_and
strength will at once be
noticeable.

If you are having

trouble with your set,
write to POPULAR
WIRELESS. Our ex-
pert’s advice is at your
service.
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BROADCASTING—TS INCEPTION AND
MANAGEMENT.

By SIR WILLIAM NOBLE, Ex-Engineer-in-Chief to the G.P.O.

SIR WILLIAM NOBLE.

1 O -much of late has appeared in the Press
about wireless broadcasting that there
are probably. few who have not seme

,superﬁcml jdea as to what it is, altheugh it is
“squslly probable that there are ‘but few whe
“have-given much thought as to its. probable
evolution.

The immediate future as well as the papu-
larity- of wireless telephony in its application
to broadcasting must of necessity depend, in
large degree, on the acumen displayed-by those
who at its incepfion are responsible for order-
ing and ‘controlling the environment in swhich
it is destined to grow.

The truth *of this statement is best sup-
potted by & brief review of what has taken
ace'in Amerxca, ‘where broadcasting was first
introduded:’

With thé charactetistic enthusiasm which is
an outstanding feature of the American
uation, the deor' was thrown'wide open. Any

“company- that was  so minded erected a
station <just ‘where and how it pleased and
broadcasted its programmes with but little
discrimination orwegard for what anyone clse
was @oing.  Onithe other hand, manufacturers

of and’ agents for geckiving sets sprang up like

mushrooms, and; Yo satisfy the public demand,
Hlooded the oratket writh apparatus good, bad,
and indifferent. The result has tended to
produce serious. confusion.
- - Development in the United States has been
&0 phenomenally rapid that a state approach-
m,: chaos existed almost before the Govern-
ment realised the situation. When the true
position had been . gauged, a Government
committee was a,ppmnted with a view to
nm'avelhng the tangledskein.
1t is obvious that for this country there is
but ome proper comrse to take, and that is to
profit by ﬂle mistakes of others before anything
is done to ““queer our pitch.” The Americans
have certainly "had their proverbial hustle on
with broadcasting. ~~ To hustle is excelient
when all is in order, but calm deliberation in

the preparation of a plan of campaign is a
virtue. - Already there are ample signs in
America of *listeners-in "4 becoming dis-
gruntled with the unsatisfactery anid unenjoy-
able attempts to receive programmes owing

to the disorder prevalent i in some parts of that -

country. We must prepare our schemes sm as
to avoid similar troubles, and ensure perma-
nent satisfaction to all concerned.

Anyone who gives the problem some
thought will concur in the statement that it is-
essential that broadcasting should be under
official control, and the department best

~suited to exercise the necessayy supervision is

the'Post Office.

Fortunately at present we have a keen,
enlightened, and progressive Postmaster-
General, supported by an able administrator
as permanent head of the department. The
Post Office can therefore be relied npon to
handle the problem efficiently and in the

lio interest. It is to be hoped that the
firms now in conference will formulatc an
agreed scheme that will be avceptable to the

Postmaster{seneral and satistactory to the-

public.

Those who have studied the art of radio
telephony know that the reception of messages
is sometimes senously interfered with by

‘ atmospherics,”
to uncontrolipble ~ether ~disturbances, the
effects of which cannot be entirely eliminated.
1t 'has been found in practice, however, that
such atmospheric disturbances are mothing
like so serious on the short waves which the
Pontmaster-General has allocated for broad-
casting statioms.

A more senons dlfﬁculty which occurs is that
lmown as ** jamming,” or interference due to
the receipt of signals fram stations other than
the one desired, either because ‘the interfering
station is on the same, -or very ncarly the
same, transmitting wa\eiength or becausc
the reception apparatus is not highly selective,
or ‘a combination of both. Although the short

wave-lengths have distinct supnrlornty over

the longer ones in aitdlising selectivity and eli-
minating this trouble, it will be seen that in
order to obtain the best results it is necessary
to have the available wave-lerigths distributed
among the broadcasting stations throughout
the country in such & manner that the dif-
ference between the wave-lengths used in ad-
jacent- areas shall be as large as possible, so
that the possibility of jamming troubles sha.ll
be'reduced to a minimum. * Listeners-in’
intermediate arcas between two or more
broadcasting stations should then be able to
obtain good reoceptions from any of .the ad-
jacent working broadeasting stations without
trduble from jamming.

At the outset, at any rate, the number of

‘transmitting stations should be limited to, say,

seven or eight widely distributed, so as to
avoid mutual interference. The most suit-

-able centres for serving appropriatc areas are :

London, Bristol or Cardiff, Birmingham, Man-
chester, Newcastle. Edmburgh Aberdeen, and
possibly Plymouth.  Experience with the
working of such & network of stations is es-
sential in order to determine the possibility
or: necessity of extending the _nuniber and
determining ~ the power of broadcasting
stations. S

Ariother- 1mportant lestnetmn that should
be imposed is that only experieuced and sub-
stantial firms should be entrusted with the
crection of the stations. It is due to the
public that the service should be good, and

that is by interferences due .

also that as the expense of the installation and
maintenance -of the plant, as well as the pro-
vision of attractive programmes, will be very
‘heavy, only companies which are finandatly
strong should be allowed to shoulder the re-
sponsibility.

The wireless sets sold to the public should
be of a type approved by the Postmaster-
General, or the sets themselves should be so
approved. If the broadcasting scheme is
launched under ‘Government auspices, and
licences to receive are obtained agdimst a
monetary payment, then the public have some
olaim to the protection of the State against
the sale of sets which may mot_ensure satis-
factory results.

Further, since the manufacturers respousible
for the cost of the rmstallation and main-
tenance of the stations, and the provision of
pregrammes, must depend mainly upon the
sales of sets for a return on this heavy expen-
diture, the dumping of foreign-made sets on
the British market would cripple the new in-
dustry, if indeed it did not altgether render
the broadcasting scheme an utter fiasco.

It has beén wisely decided that the pro-
grammes of broadcasting stations should be
limited to music, lectures, speeches, and in-
teresting news, and shall not include anything
in the nature of advertising.

The management of the broadecasting sta-
tions should be in the hands of a syndicate or
company representative of all the manu-
tacturers concerned in the industry. The cost
of providing high-grade programmes—and
these are essential to permanent success—will
be’ consuiemble, and unify of control will. be
advantageous in providing and maintaining
uniformly good quality of performances.

HINTS

TO AMATEURS.

‘ x JTIRES which connéct various parts of your
wireless apparatus should be kept short.

Always scrape bright the ends of wires

‘before fastening to terminals. Also see that

the terminals are clean where the wires join.
? * * *

If your wvariable condenser *‘scrapes”
during operation, two or more of the metal

- plates may be touching, and they should be

carefully separated by a thin table knife.
The trouble may be caused by particles of dust
or filings, which can be removed by brushing
with a feather pipe-cleaner.

* *

The slider on a crystal receiver may make
poor contact. This may be remedied by
soldering a .short length of flexible covered
wire to the metal part of the slider, and fixing
the other end of the wire to the slide rod
terminal. d

* * £

Don’t let clothes lines rub against your

. aerial wires.

* * £

An indoor frame aerial is vot for use with
a crystal detector receiver. " Fair results may
be obtaired with a frame if Jyou use cn>

valve, but three walves are necessary for the
best resuilts.
* * *

When you add metal fittings such as ter-

- minals and switches to your set, ahvays
“mount them on ebnmte Wluch insulates the

fittings from any earthmo effect.
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LISTENING T0 2 M T WIRELESS IN MY |

rA*"ha:" i "

Mr. James F. Doyle's set consists of an ex-W.D. Mark IIL. C.W. Receiver which he has converted
to his liking. Mr, Doyle gets music and. speech which can be heard all over the house when
using a loud speaker. His station is situated at Finsbury Park.

Miss Cecily Debenham, who played so successfully in that amusing comedy. )
She is 30 keen on the wireless *phone that she has a special receiver fitted up ;
extreme right of the photograpb, and a loud speaker. 2 M T and 2 I

7

This shows an X-ray impressiofy of a small wireless receiyer. Wireless ~ Is - popular, ‘and 50 is
Sent in by Mr. H. Pickering, Twickenham Park, Middlesex. POPULAR WIRELESS.

Many amateurs. will feel envio - Mr, P. K. Hawton, Chester Road, Erdington, Birmmg- ;

they look at this fing derial erected by ham, finds wireless usefn] when out camping, a = ——— =

Nr. F7T.” Thésworth, Stone Houﬁe, especially when attacked by hostile Indians and * Sad The lst S.W. Herts troop of Boy Scouts have fitted up a wireless set in 2 calim:
Endou. Staffs, men ” from Texas. Other Scouts please nofe, angd tememlm

\
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His Girl,” at the Gaiety Theatre, London, finds listening-in a new hobby,

n ber dressing-room. - Miss Debenham uses a frame aerial, seen on the
O (Writtle and Marconi House) ** come in ’’ quite loud and clear.

3 K‘ »

\
\\

, and ¢ pick up *? good telephony on the aerial’shown in the photograph,
she watchwords, ** Be prepared !

SET.
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o
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Mr. C. Drummond, 5, Market Place, Ulverton, is the owner of this splendid set, which he practi-

cally constructed himself.. The ingenuity sbown by amateurs in this countty who have made their

own apparatus is a good indication of thl:i mt.er[eist.'taken d:lltl wireless. Mr. Drummond’s set does
m infinite credit,

Here is another fine home-made set. > The owner and creator is Mr. Stanley J. Smith, 39, Randolph
Road, @Glasgow. He is only fifteen years-old—but he knows how to erect a good set.

This photograph was sent in by Mr. David €. M. Evans, 33, Whitecross Stréet; Hereford.. - By using
a simple type of receiver the fair amateur.in the picture can enjoy telepbony and musie by wireless
1 while sitting in the garden,
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THE TRAINING OF AN AERIAL SIGNALLER.

The Early Experienices of an Ex-Fleet Obserwer.

N a recent issue of PoruLArR WIRELESS. a
reader asked if he could learn the Morso
~ code at 13 words a minute over a week-
end. The query, touching in its candid inno-
cence, -and of optimistic outleok on a "big
subject, started a whole train of reminiscent
memories, for I, too, had been through the
mill, and climbed slowly and wearily up the
-long ladder leading to proficiency in Morse
" signalling by many and various systems. 8
Althongh I worked at it every day, it was
mere a matter of menths than of a weok-end,
and hard, grinding months at that,, before the
trajning beganito.show tangible wresults.

For the henefit~and interest of some be-
ginner, let me give an outline of the metheds
adopted by the R.A.F. in the training of their
observers, as far as matters connected with
simualling were concerned.

Instruction commenced at a prelrmmary

training achool, in my own case, at Reading.’

Clagses were formed of about .20 attached
officers or flight cadets, and were grouped
according to any Imowledge of the code they
alroaddy possesaed

Phe lowest, or commencing, class was that
working .at a speed of from 0 to 2 werds per
minate, snd -the ‘bighest from 8 to 10.

Hn.\mg .attained these giddy hoights, the
pupil ecarned :exemption from further classos,
and, mmdentallv an extm hour in bed of -a
morning, as™ 'buzsz' instruotion commeneced
with the lagk ander war-time conditions.

In the classes the pupils sat at long school
benches, andl were each provxded thh ‘the
usual <double telephone headgear and a signal
pad. The instructor had charge of the buzzor
transmitting key, and ‘commenced operations
by semading the whole .alphdbet threugh
siowly, 8o that the symrbols, dets and dushes,
nigltt be taken down.

Two Worlls a Minute!

The moxt stage was to send lotters sin drre-
gular order, and to give time for the pn}nls ‘to
pick them wont from ‘tho written copy el the
code avhich they wleeaty possessod.

By dint of iovtveﬁ.ve sminuates, morning and
afternoon, meat of #he clms were able to dis-
pense with the ™ cfib,” .and take tho buzzed
Jetters down direct at the maximum specd of
the elementary class by the end of the third
day. ~ An examination followed, and all who
passed procceded to the 2 to 4 w.p.m. class,
usually moving to tho next higher stage after
the examination on every third day.

On moving up, the first lesson or so was al-
ways a trifle confusing, and the signals sounded
more like a disordered medley of neise than-the
straightforward code, but this state of mentsl
discomfort.always passcd in.due course.

Gradually, as a Lnowledge of the code be-
came absorbed into the systom; the faculty of
recognising s detter by its-sound as-a whole,
and apart frem its structure of dots -and
dashes, became noquired, and unfil this-pheneo-
menon is observed mo real progress hus been
made.

For praetice in sending, use was made of
Morse inkers giving a recoid ‘on a paper tape,
80 tlnt the instructors could form an opinion
of one's style and regularity of spacing.

The minimum standard for the pass-out
examination at Reading was 6 w.p.m., and ali,

even those who had ohtained emmptlon from
classes, had to gualify. This speed was the -

ne.at which the artillery observation machines
workmg with the Army used to teansmit.
In view of later expetience'in a harder.school,
Reading can only be.regarded as having given
a slight groundwork of Morse, on which to

work up.to a higher standard- by mere-intensive
study afterwards.

20 Words a Minute !

As the result of my pass-out, I found myuélt
posted to the Fleet Observers’ School at East-
churéh, with a view to becoming an observersin
@ -sogplane coast patrol squadron always pro-
wided that 1 omerged unscathed from an exact-
ing course, compared to whmh Reading was

- child’s play.

On arrival m\thc-mwss,’[\vontured to asksan
old hand what speells -we ‘were expected to
wttain.

* Oh, abaut20w . p.m. if you.are .going to a
coastal squatheon”’ he replied sirily, ** but if

- you try for the fleet they want about25.”

When T regained .constiousness, they were
squirting ‘the mess sotia<water over me !

My theatt sank, evon at the thought of their
lower estimate. 20 wp.m.! What o hape!

And the Army people thought themselves
regular dogs at 8!

‘A kindly L.T.O., an instructor in the buzzing
class, endoavoured to . rf,vrvc my drooping
‘spirits.

* Youwll get the”’ ang of it ! We've hnd some
procious thick 'uns ’ere, sir, and even fhey done
it!” With which small erumb eof comfort I
set to-work grimly.

5o much goncentration-did we bring to bear
on the subject that we were htemlly physicatly
fatigned when “ftand easy” came, and wo
hung up our headgear in front of us.

The instructors always sent at a speed justa
little quicker than we could comfortably take,
dor therein lies the whole secret of progress.
While learning the noble art, a speed that one
cantake without exertion does but ‘ittle good:

From 8 w.pam. we climbed with surprising
easc to 16, but from there onwards we began
to feel the pull. Every additional 2 w.p.m.
thercafter required an inordinate amwunt of
‘effort, but at the end of four monthe we _had
roached the twontics, .end were st#l going
strong.

it must mot' 'be thoaght that WJT alone
woccupied eur days, ar four mowths ~nught ho
considerod san extravagant Jength of ttime for
the progroess . uctua!l.v attained. Pive dthor
comprchensive su'bjm'ts were ‘hbeing pumped
imto us simultaneously, «awud- some menfbers
of the party were experiencing acute mental
indigestion in consequeneo.

_Practice in the Air.

Instruction .in avireless was by mo means
canfined to terea firma.  As soon .as.@ rcason-
able preficienoy thad been attained. .and the
enormity of jamming somebody ielséls signals
duly impressed upon-us, we wers sent into the

air, at first with a variety of spatktransmitters,

and onysfal-cum-amplifier Teeeivers, and later
on promoted to the last vmrdm C.W. sets.

Onoe in -the air, tho nmkﬂ -learn ”
iohsérver lowered' shine’ 200 ‘Poet \af ‘merial irom
a 1oel, tuned in. and ptoccedad to get'in’ *tdtich
with the ground station.  He was then sent a
coded message, which had to be decoded From
the signal bouk, and an appropriate ceded
-answer transmitted. A signal éf<cypher groups
was then sent twice and rapaated.back from the
acraplanc. The aerial would then beTecled iu,
and tho balance of tho halfsheur allotted o
W/T flights would bo spent i stunting or
joy-riding.

The .above wperations may -sound simple,
‘hut what is-easy on gpacieusJand becomes less
so in the cramped -guarters -of the observer’s
cockpit, where, if ho be long-legged, his knees
are jammed up against the mstr\rments, and
his foct in the accumulators.

‘Add to thiz #he jugglery required 'to deal
with a lead-bound signal book, signal pad, and
pencil, sending key and change-over switch,
also the roar of the motor, hurricane blast of
wind, and “ buckshee ” oil floating round,
and it oan be understood that some of the shin-
ing lights of the instruction shed showed toiless
ndvant».,,e when a.loft'

The Jntncacm of Procedure

When we were quite au fait with Morse ab
regulation’ speeds, more and mere time was
-devoted to theintricacies of procedure, abselats
exactitude in which was regarded .as essential.
Manceuvre precedure, too, was a siubjoct that
came in for much attention as our knowledge
of the rudiments of fleet formations and «dis-
positions improved.

"By this time Morse had dest &1l its torrors,
and ‘on thinking of the (cengparafively) far-off
days st Reading one was pecmitted a awhim-
sical smile. ‘One also realsed the great gulf,
‘o5 far as technical attdinments were concerned,
between the fleet observer and his less highty-
trained brethren of the Army.

Wireless societies that aim at instructing the
young idea might do worse than adopt somie
such system, modified, of course, according o
their individual needs, and those who ¢ake the
‘trouble to reach even a moderate proficiency
in ‘the code will find that there is much in the
ether to interest them -over and above bread-
casted telephony.

WIRELESS._
FOR THE HOME

4 ey

Written by an Expert for the Amateur.

A complste .guide for all swwho contemplate sinatatiing
swireless apparvatus. It tells how to “instal the "appark-
tus. .gives _rdvice on its welection end purphase, .and
explains everg;.hmg in a ‘manrer quite easiky unden-
stood by the beginner. Everything that +wili sorooth the
way for the amateur and help fiim_to grasp the maim
primotples of -wircicss, &0 ‘a5 to ‘be able’ - Lo recclve
anessages, has been included.

‘Well .bound and ulustrnted~a book you will wa-nt
4o keep.

PRICE 2/- NET OF ALL BOOKSE-LL‘E'RS.
Parker Street, .

Pm’liis?hEd PITMAN,Sv Kingsway, W .C.2
THE BRITISH ‘SCHOOL OF TELEGRAPHY,

will hold .o ; e,
SPECIAL CLASS FOR ‘AMATEURS
EVERY MONDAY EVENING.
Particulars and Fees, apply AMATEUR .
DEPARTMENT, 179, Clapham Read,
London, S.W. 9. -

L1y

DAVIS & TIMMINS,

iy .

Baa, York Roud, King's Gross, 1.

SCREWS & TERMINALS:
FOR

WIRELESS SETS

Ask for illustrated lists.
®

=]
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Stepby Step inWVireless

No. 6.—CONTINUOUS

HE problem to be solved when considering the reception of con-

T tinuous wave signals, commonly known as *“ C.W.,” is one which

has for its solution the satisfactory detection in the receiver of the
radiated waves. _

Waves which are created by the * spark ™ method of transmission
occur in groups or trains of waves which gradually decrease in amplitude.
Such a wave train was shown in diagram form in No. 2 of PoPuLar
WIRELESS. Each train of waves, when it arrives at the detector of the
receiving set, is rectified into a unidirectional impulse of current, which
is carried to the receiving telephones. This results in a click being heard
in the earpieces cvery time a fresh wave train arrives at the receiving
station. If therefore the operator at the transmitting station uses, say,
50 such wave trains to make a * dot,” and 150 to make a “ dash,” the
receiving telephones would click 50 times for each dot received and 150
times for each dash. These clicks follow each other so rapidly that to
the human ear they do not sound like sharp individual noises, but are
merged into a buzzing sound.

As there are many more clicks in the dash than in the dot, the buzz
will naturally be of longer duration, and we
thevefore get the essentials necessary for com-
munication by means of the Morse code ; namely,
long and short buzzes, or dots and dashes. This

WAVE RECEPTION.

suporimposed on it, a beat current will result. The frequency of the
resulting beat_ current, however, will be the numerical difference
between the frequencies of the two currents creatingit, namely, 1,00’
cycles or alternations per second. :

This is due to the two alternating currents, which are of different
frequencies, and thorefore constantly changing their relationship one to
the other. This can be seen in Fig. 2. The waves when ‘“in phase ”
are helping each other, and a maximum current will result. When the
two waves are ‘‘ out of phase ” they aresoppasing each other, with a
corresponding decrease in current value.

The result of this interaction is shown graphically in Fig. 3. A sub-
sequent article in PorurLar WIRELESS will show readers how they can
draw out these two wave trains, and the manner in which the resultant
wave representing the beat current is arrived at. We thus have a wave
which varies in'a manner similar to that of the spark signals previously
referred to. The number of beats that take place in one second is known
a3 the *“ beat frequency,” and must not be confused with the oscillating
frequency of the two supsrimposed waves. '

The “beat” frequency, as explained, is
always equal to the difference between the
frequencies of the two rapidly alternating

will not apply to continuous waves, however. As
the name implies, the waves are continuous, and
are not radiated in groups or wave trains. A con-
tinuous wave is just one long train without
variation, and the only sound which will be
heard in the telephones is one click when the
first wave of the train passes through the receiver
circnit, and another click when the * train”

currents,

The pitch of the note actually heard in the
telephones will depend on the frequeney of the
‘ beats ”* which go to form it. If the difference
between the oscillating currents was 2,000 instead
of 1,000 as quoted, a higher note would result in
the telephoues, because of the higher frequency
of the beat current. If the two wave trains were

ceases.

1f ‘we can manage, however, to break or
* chop™ up the wave into several groups, we
shall have similar conditions to those which
govern the reception of spark signals. One of
the commonest methods adopted to accomplish
this end is known as the ** Heterodyne System,”
or “ beat reception.” :

_'The action of the heterodyne system for re-
ceiving continuous waves-is based upon the
interaction of two alternating currents of dif-
ferent frequencies, generated in the receiving

brought nearer to the same frequency, so that
the beat current only possessed a frequency of
500, the note would be lower.

It can now be seen why the note of the con-
tinuous- wave signals can be altered in the
receiving telephones while still retaining the
Morse signals. If the frequency of the waves
generated locally is altered, the note in the tele-
phones will become either higher or lower, as
explained. The same reasoning will showthat if
the local wave train is allowed to remain con- -
stant, and the frequency of the incoming oscilla-
tion is varied, similar results will be obtained.

circuits of the wireless set. In this system the INPHASE OUT OF PHASE In Prase  The piece of apparatus used to create the local
rapidly alternating eurrent set up in the recaiver Fig 2 wave train is known as an oscillation generator,
circuits is combined with a second alternating and sometimes as a “ loca! oscillator.” It may
current generated locally at the receiving [ be included directly in the receiver eircuit, or
station. r erected in close proximity to the receiving
Let us suppose that the oseillations set up by apparatus as an independent circuit.

the received signals are alternating in the re Originally the local oscillations were generated
cciver circuits at 51,000 alternations, or cycles, by means of an arc set, but to-day the threo-
per second (see Fig. 1, ).  If another alternating electrode valve is more generally used for the
cuzrent of 50,000 cycles per second, (Fig. 1, B) is Fig 3 purpose of ** heterodyning.”

DUST COVERS FOR CRYSTAL

WHEN a crystal is purchased, it is usually

soldered into a metal cup which isabout

a quarter of an inch in diameter. Con-

nection from this side of the crystal to the circunit

is therefore easy of accomplishment. The leacd

taken to the other side of the crystal, however,

requires delicate adjustment, and this is some-

times obtained by means of a fine ‘wire spring
joined to the end of the lead.

The arca on the crystal covored by the end
of the wire is therefore very minute, and the
prosence of a speck of dust or dirt between the
crystal and the wire will render the crystal
inoperative. The possibility of trouble in
this respeet can be greatly minimised by pro-
viding tho crystal detector with a dust-proof
cover.

the mounted erystal.

over the detector.

the erystal to the set.

advantage of mobility.

Onec of the easiest methods is to procure,
from a chemist’s or draper’s shop, an empty
celluloid powder box, large enough to cover

Remove the lid, and place the box, inverted,
Small holes can be pierced
in the celluloid in positions convenient for the
admission of the necessary wires connecting

The crystal will require eonstant adjust-
ments if it i3 verv semsitive. and nnless the

p—

DETECTORS. :

eover can be removed and replaced quickly, the
process becomes irksome. .

Another, and perhaps better way, is to place
the entire detector in the bottom of the box,
taking the leads through notches in the edge
of the lid and the box. 1t will then only be
necessary to remove the lid of the box to
adjust the crystal.

It costs about 1s. 6d.

If a carborundum crystal is used. or any
type to which a small voltage is applied, the
loads from tho crystal to the outer circuit
should be well insulated. This method of
supplying the crystal with a cover has the

Readers are invited to send photographs .
for publication in POPULAR WIRELESS.
A fee of 10/6 for every photo used will be
-paid, and £2 2s. if used as a cover plate.
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LET A CABINET MAKER
MAKE YOUR CASES—
PON'T SPOIL YOUR SETS

AND A POLISHER FINISH THEM.
WITH AN AMATEURISH BOX.
THE COST IS THE SAME.
G. WEINBERG

MAKES ANYTHING IN WOOD.

116, Curtain Road, London, E.C.2,
BoAAAMAANMAANMAANAAANAAAAAAN AN N A T
25 Sets of Government Surplus

Headgears, .
Sullivan make, 120 ohms, with Headbands & Cords.
2176 & 25/6 Set. Comparatively New, Also

R.4 Screw Valves & Marconi Q Valves,
3 for 30/-. Guaranteed as new.
Ticlude 9d. Postage and Stamp for replies.

E. MARTIN, 2, Frenshem Road, Portsmouth.

10 WIRELESS EXPERIMENTERS. PATENT YOUR
INVYENTIONS.

They may prove very valuable. Particulars and

consultations free. BROWNE & €0., Patent Agents,

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

Tstablished 1840.

VARIABLE CONDENSERS

Rotary. '0005 Mid. Air Dielectrie. Ebonite Top
Ivorine Scale, 0° - 180°, in highly
polished Cabinet, 3} ins, x 3} ins. x 3 ins.,.17/6
each. Ditto, for Pancl Mounting, without Scale,
12/6 each. With Scale, 1/6 extra. All post
paid. Best Material & Workmanship.

FALLON & CO., 555, vonton, N &
WIRELESS SETS

for the beginner

Crystal Receiving Sets complete with Tuning Coil, Crystal-
holder, Detector. Condenser, Double Headphones. £4 10
100 ft. Bronze Aerlal Wire, guaranteed .. e

DOUBLE HEADPHONES,

Complete with 5 {t. Cord.hgz‘ntentfel[-a:tiju_st.i‘ng d.e: 32/6

tachable earpieces £000 ol
Trade Supplied.

H. B. TURNER, 79, Playford Rd,, London, N.4.

FOR WIRELESS

Build your own Wireless Set.  We can supply all
parts from a Crystal to @ Complete Set.

LISTS FREE. PROMPT DELIVERIES-
— TRY —

ELECTRICAL SUPPLY STORES,

5, Albert Terrace, King Cross, Halifax

AERIALS FIXED:

Seping that an inefficient aerial is like putting
water in a sieve, we have secured the services
of a WIRELESS EXPERT (certified) to assist
us in erecting your aerial. London district.
Lfficiency guaranteed. SMITH & GALEY,
Builders & Decorators, Lismore Road, N.W. 5.
. "Phone, Hampstead 5858.
N.B.—Expert advice on Wireless matters if needed.

MACHINING

¢
of any Rind, by COVENTRY FIRM :
accurately, reasonably and promptly ¢
¢
[
¢

carried out. Enquiries solicited from the
trade. The EARLSDON VALVE
Co., Terry Road, COVENTRY.
AvASVAAAAAAAR]
ONTHLY.,
ﬂ Ge?'lrt’s

3 30,-Brogue 8hoe, Black orTan, 3/~
= ] b depositand 3/monthly after de-

e — 4 W livery, Send 3/- d say
£ W e SO reaiired. " Boot List Frte,
; MASTERS

D Ltd.,

78, Hope
¥ Stores,Rye.
Estd. 1869,
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'WIRELESS CLUB REPORTS.

The Editor will be pleased to publish coneise reports of the meetings of wireless elubs and

associations, reserving the right to curtail the reporis if necessary.

An asterisk denotes

affiliation with the Wireless Socﬁety of London.

Tuxford and District Wireless Society.

The above society has been formed under the
above title to serve the rural area surrounded by
the towns of Retford, Gainsboro’, Mansfield,
Newark, and Worksop.

Owing to the courtesy and kindness of Mr. B.
Clark, a recreation-room capable of seating 300
people, and smaller rooms have been placed at
the disposal of the society free of all cost, hence,
when the apparatus is installed, the society can
be run at small expense.

It is proposed that.a twin aerial be ereeted,
and a three.valve-set with loud speaker be in-
stalled as a inning.

The provisional rules provide for full mem-
bers aged 16 years and upward at & minimum
subseription of 58. per annum and one student
member at 28. 6d. per annum. Subscribers of

F 10s. 6d. per annum will be eligible for vice-
. presidentships, with all the privileges of ordinary

members.

The subscription will admit to all classes and
lectures, etc., on wireless subjects, and to all
* Wireless Entertainments” provided by the
society.

It 13 hoped that a well-known scientist will
accept the presidentship.

Hon. Secretary, H. N. Watson, Post Office;.

Tuxford, Notts,
* * *

Cardiff Wireless Society.*

The initiation of the first lady member into
the enthusiastic brotherhood of the Cardiff and
South Wales Wireless Society was carried out
at Market Buildings, Cardiff, on June .15th.
Special reference was made to Mr. H. Russell
Jones, hon. treasurer, who is leaving South
Wales, the society giving him a warm farewell.
Mr. Jones was thanked for his worlk,

Mr. Alex Lawrence gave a lecture upon the
elements of electricity. Mr. N, M. Drysdale was
in the chair.

; * *
Forming a New Club.

Mr. Horace E. Hobbs, of 15, Rydon Crescent,
London, E.C. 1, will be glad if wireless amateurs
in Holborn, Bloomsbury, Islington, and Finsbury
would get in touch with him with a view to form-
ing a wireless club.

* * *

Wireless Society of Hull and District.*

At a well-attended meeting of the above
society, presided over by Mr. G. H. Strong,
and held on June 12th, Mr. W. J. Featherstone
read & most interesting paper on “ Miscellaneous
Subjects Appertaining to Wireless.”

He carefully explained the various detectors
which have been used in the past and-others
which are still in use, such as the coherer,
magnetic, corystal, and valve. A relay was
exhibited and the lecturer gave a brief account
of the many uses to which this piece of apparatus
could be put. Incidentally, he related several
incidents which had occurred since he began to
dabble in wireless many years before the war.

In fact, he is one of Hull's pioneers in wireless,
and an-ex-Post Office telegraphist.

‘The chairman issued a few words of warning
to the newcomers not to expect too much from
the crystal as a detector for wireless telephony
in connection with the broadcasting scheme, and
then proposed a vote of thanks to the lecturer,
which was ably seconded by Mr. C. Dyson
(another pioneer in wireless).

Fourteen new members were. elected. Will

all members please note that their attendance.

is specially desired at the annual meeting of
the soeiety, which will be held on Monday,
July 10th, at the Signal Corps Headguarters,
Park Street, at 7.30 p.m. ?

After the business has been transacted, the
remainder of the evening will be devoted to
questions and answers, and should prove very
helpful to the new members. DMeetings are held
on the second Monday in each month.

Intending members should get into touch with
the Hon. Secretary, H. Nightscales, 16, Porto-
bello Street, Holderness Road, Hull,

Radio Club Formed.

A wireless club for Hereford and district was
formed at a public meeting held at the Y.M.C.A.,
St. Owen Street, on June 19th, Dr. Herbert
Jones in the chair. There was a good attend-
ance of local amateurs and others who are inter.
ested in the fascinating hobby of wireless tele-
phony and telegraphy. Those present were:
Mr. A. J. Rowbery, Mr. A. Cope (Y.M.CA.
gneral secretary), Mr. S. Cholerton, jnr., Mr.

lackmore, Mr. T. Connell, Mr. G. C. Davies,
Mr. 8. D. Best, Mr. Geo. P. Jones, Mr. L. F. Miles,
Mr. MacAdam, Mr. C. Edwards, Mr. E. Last, Mr.
A. T. Howard, Mr. G. Reese (Credenhill), Mr.
H. J. Auber, Mr. K. L. Goodall, and Mr. J. E.
Thompsen (Brinsop).

Dr. Jones said he saw from a wireless journal
in front of him that there were a great number of
wireless ciubs all over the country which seemed
to be deing most excellent and interesting work.
One outcome of that meeting to-night might be
shat they would start a wireless club for Here-
ford. He thought it might be better for themn
to consider the best course to take. The meet-
ing that evening, although held at the Y.M.C.A.,
was quite disconnected with the Y.M.C.A. Tt
showed them how very catholic the Y.M.C.A. was,
and how it encouraged things which came its way.
He invited opinions as to the forming of a club.

Mr. Blackmore proposed that Mr. Rowbery
shonld write to Mr. Mayall inviting him to
address the club, and Mr. Best seconding, this
was carried. . :

Mr. G. C. Davies, of Eign Street, was eleeted
acting secretary upon the proposition of Mr. A.
Cope, seconded by Mr. MacAdam.

The seeretary was instructed to write to other
societies asking for books of rules, etc. The
question of details and subseriptions was left
until a later date.

Dr. Herbert Jones, Mr. A. Cope, Mr. A. J.
Rowbery, Mr. Percy Pritchard, Mr. F. Lad-
more, Mr. 8. Cholerton, jnr., and the secretary
were elected as a temporary sub-committee.

It was stated that the following gentlemen
had sets in Hereford: Mr. Perey Pritchard
(transmitting and receiving), Blenhein House,
Broad Street; Mr. F. Ladmore, Mr. Miller,
Oswin and Co., Broad Street ; Mr. S. Cholerton,
jnr., Nelson Street; DMr. A. J. Rowbery, St.
Owen Street; Mr. Kenneth Simpson, Eign
Street ; Mr. Wallis, King Street ; Colonel Wilkes,
Aylestone Hill; Mr. Reece, Credenhill; Mr.
A. R. Kirby. Fawley ; Mr. G. Thompson, Brin-
sop ; and DMr. Yeo. Lugwardine. Some of theso,
however. are not in actual use.

After the meeting several members visited Mr.
Rowbery, where his set was seen in operatiof,
quite good signals' being received.

® * *
The Leicestershire Radio and Scientifie Society.*

The monthly meeting of the Leicestershire
Radio and Seientific Society took place on
Monday, June 19th, at headquarters. 1

The balanee-sheet of a recent dance was read
and accepted. it showing a substantial profit.

Three new members were aecepted, bringing
the total to 43 inembers.

The lecturer for the evening was the society's
President, Mr. Cyril T. Atkinson, and the subject
‘ Short Wave Reception.” Mr. Atkinson tirst
of all pointed out the reasons for the special
measures necessary for short wave receiving the
short ether waves of below 300 metres, and then
described step by step the various classes of gear
and wethods of construction. The lecture was
illustrated by & number of pieces of apparatus
of the lecturer's own construction, and an ex-
tremely interesting evening was spent.

At the conglusion a very hearty vote of thanks
was aceorded to the lecturer, proposed by Mr.
Pallett, seconded by Mr. Yates, and heartily
acclaimed by the whole assembly. *

The meeting closed at 9.30.

The next general meeting of the society will ba
held on July 17th at headquarters, the lecture-
being * Continuous-\Wave Transmitters,” hy Me.
J. W. Pallett. . Hon. Secretary, Mr. J. R.
Crawley, 269, Mere Road, Leicester.



Zopular Wireless Weekly, July 8th, 1922,

o 187

LAND STATIONS IN GREAT BRITAIN.

D F—Direction Finding stations. C W—Continuous Wave system of transmission. T—Telephony.
Notke.—The Admiralty stations, the call signs of which generally begin with B, do not make public their wave-lengths or power used.

* Service temporarily suspended.

Amateurs desiring a complete and detailed list of all the wireless stations in the world should purchass the International List of

Radio-telegraph Signals, published at Berne, pric2 18 franes.

Call Approx. | Wave- H Call A.pprox. Wave-
Sien Name of Station. Normal | lengths in | Sign. i Name of Station, Normal | lengths in
gn. Range. Metres. - Range. Ietres.
BYD Aberdeen .. .. .. .. .. .. — - GEG -India House (T\ 06k ok — 1,400
BYA Admiralty.. .. .. .. .. .. - —_ BYE Ipswich .. S — -
GT A Air Ministry .. .. .. .. .. 500 1,400 GDX Isle of Man - -
/ 1,680
GF1I Andover, Hants .. .. .. .. —— BZS Kingsnorth .. .. .. .. .. - -
B WK Kingstown .. .. .. .. .. — —
GFB Baldonnel TR mdn - — — 1
YXQ Ballybunion .. e — — GLD Land’s End* .. .. .. .. .. 250 300
GSL Ballycastle (Irehnd’) 4 1 ol 15 250 600
BVG Berwick (D F) g el — 450 GBL TLeaiald .. .. s N — -—
‘MAX Broomfield .. .. .. .. .. — - G EL Yowmick .. . o =SNG 250 609
BYR Bunbeg* .. .. .. .. .. .. 2¢0 220 900
| 300 1,460
600 BVY Lizard @ 1Y) .. 55 B92E — —
1,000 GCB Lochboisdale .. .. ... .. .. 150 300
5 1,200 € W)
GCS Caistor-on-Sea .. - 1,000 GEG Lympne (T) .. .. .. .. .. 400 809
GFL Calshot —
MUU Carnarvon o 14 500 {GMH Malin Head .. %o oo 250 300
BV Z Carnsore (D F) . R 450 5 699
GEC Castle Bromwich (T) Lo =g M 400 (CW)QOO 2L O Marconi House Experimental
MZX Chelmsford .. 5 #58 —_ Breadcast Station .. .. .. — —_
BYB Cleethorpes — 300()
MFT Clifden R e g M, — 6,500 GNYV Newhaven LT L = i20 400
BYQ Corkbeg .. .. .. .. .. .. — 600° G N.1 Niton= = .. “orter Fr 150 300
800 600
GFC Cranwell .. .. .. .. .. .. — (CW) IGNF North Foreland .. .. .. .. 150 360
BYP Cromarty .. .. .. .. .. .. = =3 609
GXO Crookhaven - s 4 0 250 300 BXH Orfordness (D F) .. .. .. .. — —
GVA Cross Sand Llehtshxp =S| ET T 15 230 :

GED Croydon (T) .. Rea o sl 400 |{CW) 900 GPQ Parkstone Quay (Harwich) .. .. 130 450
GCC Cullercoats bal Soum oo g, B4 250 300 1 . - 600
. 600 BYF Pembroke P el R, <5 _— _
BYM Ciwer=Clill~ T V.. .. .0 L. 200 600 MPD Poldhu* .- =27 N2 i R 60 2,800

800 {BYN Portland Bil .. .. .. .. .. — 800
| 1,600 800
GKU Devizes .. .. oo e o0 ea 1,000 1,800 BYS Portpatrick .. S N — —_
2,100 BZC Portsmouth Slgxml Behool .. .. — —
3,000 GEP Bulham 3(T) pSd=s 8= 400 900
(C W)
GEM - Didsbury (T) .. .. .. . .. 400 {{CW) 900 BWQ Queenstown .. .. .. .. .. 200 300
G F K Donibristle .. .. .. .. .. 250 |(CW)1,300 600
BYL Dover SRR —] |, | — — 1,000
| BYO Rame Head .. .. .. .. .. — 600
GVB East Goodwin Lightehip Ik 15 230 | : 800
: G RN Rathlin Island e — 15 259
G=N. 9% s Fasinet ... . ..l a. L. 100 300 G ER Renfrew(T), .. .. ‘.. .. . 400 900
BYJ Felixstowe o e Xarre s - (C W)
GFFE & oo 0 T WY 1 (C W) BYH Rosyth . =0, .. &L L — —
GRL Fishguard oo ido RESETE 200 300
il i 600 JGLV Soafomir].. ..0te .. L 150 300
BVN Flamborough (D ¥) - .. .. .. - 450 600
G UR | TFolkestone -Harbour .. .. .. 45 300 BYK Sheemmess .. .. .. .. .. .. — -
600 GFO Shotwick . T, N — {C W)
GT G @Grain AT oo ARSI | IS1TY) 1,300 GVD S. Goodwin Lnghtsh\p s e . 15 230
C{CW) JGSW Stonehaven 1, "5 i 900 300
BY V Gripishy: oo 0. A o WL 100 300 609
. 600 1,800
GKA Guernsey .. a® e Sl — — 3,000
GVC Gull nghtshxp SO | 15 280, ¥ 5,600
GVE Sunk Lightship .. .. .. .. 30 230
BVH Harwich — —
BWH o o B L — = GCA Tobermory T WSl N 150 300
MHH The Haven .. .. .. . .. — — GVF Tongue nghtﬂhxp R T 15 | 230
GKG Heysham Harbour 150 400 MUV Towyn . =17 B 50 e —
BYC Horsea o —_ 3,000 BZT Tynemouth T VSN PN DN, g — —
4,500 _
GTFZ Howden Lt oo — (C W) GCK Valentin .. .. .. . 250 300
. 600
BZTU Immingham .. .. .. . .. .. — —_ . GRE R B Wicket.. "o =g 1.5 0wl 5= 300
BZA Inchkeith (DF) .. .. .. :. — 600 - __ 600

R34 avwsdr}
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FROM OUR NEW YORK CORRESPONDENT.

HE enormous growth of radio in the
United States has had the effect of
raising some extremely interesting

questions which were never dreamed of when
the great game was in its infancy.

To begin with, there is its effect on the study
‘of music by young people. The gramophone
and the player-piano, both of which are far
more popular in the United States than in
England, have had a marked result in lessen-
ing the number of pupils received by music
teachers. Music is now so easily obtained by
mechanical means that boys and girls in
increasing numbers are unwilling to undergo
the drudgery of learning an instrument. Is
it not reasonable to suppose that radio will add
to the effect already produced by the growth
of the player-piano and the gramophone ?

Mechanical Melody.

This question leads to others. It has been
found that the sale of sheet musie has de-
creased very considerably with the growth of
these mechanical means of producing music,
It was at first thought that the hearing of
new songs sung by *‘radio-artists” would
stimulate the demand for them, but this has
not been the case. Now, what becomes of the
poor song-writer under these circumstances ?
That his plight and that of the music pub-
lisher is a serious one is seen from the fact
that the Music Publishers’ Protective Associa-
tion is taking up the question of obtaining a
royalty for each performance of s song or other
piece of music which is transmitted by. radio..

It is pointed out that were it not for the
free broadecasting of music the radio industry
would never have grown to.anything like .its
present size. This means that performances of
music for radio broadcasting are performances
for gain, and the authors and publishers are
morally and legally entitled to a royalty.

Now there is the further question of how
the concerns giving concerts are to recoup
themselves, not only for the payment of royal-
ties, but of artists. The stage has not yét
been reached where artists ‘are ‘no. Jonger
willing to give their services for the sake of
the advertisement, but it will certainly come
before long. It is impossible to. collect ad-
mission to a radio concert, so that the only
solution seems to be for the radio manufac-

turers to treat the cost of concerts as selling
cost, and add it to the price of the instruments.

Press Broadcasting. .

The ¢ Detroit News ” claims the credit of
being the first newspaper in the world to
equip itself with a radio broadcasting appar-
atus for the regular transmission of news.
Every weekday since Sept. 30, 1920, this
newspaper has broadcasted a programme of
news and other features. It includes speeches
by prominent men and a regular nightly
programme of dance music of which private
parties avail ‘themselves for hundreds of
miles round. The present transmitting ap-
paratus consists of 4 500 watt, 300 to 600
metre broadcasting set with a range of 1,500
miles. Actually, however, it has been heard in

COMPETITION RESULT.

The number of entries for the competi-
tion given in No. 3 of PopuLAR WIRELESS
proves that thousands of readers are keenly
interosted in the policy of this paper.

It is impossible to print the many useful
and ingenious criticisms given by readers,
but some of the chief points of interest
are as follows:

Readers are obviously divided on the
question of printing fiction. Many - say
“ cut it out,” and otherssay * leave it in"*;
therefore I intend publishing a short story
dealing with wireless every few weeks and
not regularly. This, I hope, will satisfy
both parties.

One reader suggests leaving all humour
out of Porurar-WireLess. This, I feel
sure, would be a mistake,

Constructional articles scem in at
demand, and to meet this I have ordered
a special series from a well-known expert.
They will appear very shortly in subse-
quent issues of PorurLAR WIRELESS.

On the whole, readers appear to have
found a long-felt want in PopuLar WIRE-
LEss. I only hope they will continue to
do so! The prize-winners are :

Mr. E. J. W: GUNNER, _
19, Prince’s Avenue, Chester.

Mr. H. E. MIDDLETON, 120, Golden Hillock
Road, Small Heath, Birmingham,

Mr. E. LOWDEN, Boxgrove, near Chichester.

-

Bordeaux, Hawaii, and Cuba. It has a special
Western Electric amplifier in the speech
input section which amplifies the voice a
bundred thousand times without any distortion.

Railway Radio.

The Lackawanna Railroad Company, ons
of the principal Eastern lines of the United
States, has conducted some experiments in
receiving on moving trains which have been
80 successful that the company has now de-
cided to eguip all its long-distance expresses
with receiving sets. The apparatus finally
evolved was ‘a 15-watt set, for both trans-
mitting and receiving, with a detector and
two-step "amplifier, and a regenerative set.
The antenns congisted of three 41-in. wire

‘ cages,-six wires to each cage, one cage on each

side of the coach roof and one on top.

" Perhaps the most striking experience of the
experimenters ! was that they were able to
transmit and receive while’ the train wag
rushing through a long tunnmel. Several
other theories regarding the effect of location
on ‘signals were ups'e%. It was found, for
instance, that it made little difference whether
the train was running through a cutting
forty feet deep, or on the level. Rock, and
steel bridges similarly had little effect. Woods
had the effect of causing long-distance signals
to. fade out entirely. When the train was
running by a large lake or by a river, signals
immediately increased in strength to a marked
extent. The position of the antenn® in
relation to the sending station was another
important factor, because it was found that
often, going round a curve, one set of stations
would fade out and another set come in!

Going One Better.

The equipment of hotels with radio sets is
proceeding apace in the U.S. The McAlpin
in New York is the latest to instal a set.
When the fitting up of steamships . with
duplex sets, which enable speech and tele-
graphist signals to be sent and received sim-
ultaneously, has proceeded far enough, we
shall see passengers hooking their:rooms and
settling all details of location, price, and‘so on,
from a telephone receiver in the lounge of
their vessel, on even from their state-rooms!
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Every CARTOON tells a story.

POPULAR WIRELESS readers should not “ tap ”’ tram wires
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ALL THE WRITERS & EXPERTS
ON WIRELESS MATTERS

ARE AGREED i

a 2-VALVE RECEI¥. .
ING INSTALLATION can give satisfactory resuits.
WE SPECIALISE IN COMPLETE SETS READY FOR
EXPERIMENTERS AND OTHERS TO ASSEMBLE
TOGETHER IN AN -HOUR OR SO, are EXPERTS
IN. 2 -VALVE. SETS, and we offer special facilities: to
amateurs and experimenters.

R.F.H. SETS are the " AMATEURS DELIGHT" for
CLEAR, LOUD, and DISTINCT RECEPTION.,

I

il

One of our customers writes :—

“ I am delighted with my R.F.H. 2-valve set, which I assembled in a few:
minides, and while punting in the Midlands recently I received. Croydon.
“Telephony with a 14-foot Aerial, using the punt: pole as mast.”

The R.F.H. Popular Radie
Set, £10 10s. 0d. Complete,

ready to put together as illustrated herewith,

“GETS TO BUSINESS
RIGHT AWAY.”

©ne-2-Valve Receiving: Set with Polished Mahogany Cabinet ;

one- Improved Tuning Set with a wave-length range of 200:
to 2,000 metres, also with Polislied' Mahogany Gabmnet; an
= H.T. 60-Volt. Battery; a 4-Volt 4o.amp. Accumulator. An
Aerial. with: 100 feet of 7/22, Stranded enamelled Wire, a pair
of Spreaders; 6 Insulators and Loops, one pair SULLLVAN'S
HEAD-PHONES, AT AN INCLUSIVE. PRICE.OF £10 10s.

H you are expeeting
perfect reception
YOU MUST HAVE AN RFH SET.

We manufacture our own components, Coils, Condensers,
Resistamces, Siwitches, Cabinets, etc., etc., which
not only: enables. us to ensure perfect workmanship and
materials; but.enables us. to offer guaranteed high quality
radio instruments at the lowest possible cost to the purchaser.

FOR SUPER EXCELLENCE IN RECEPTION AND
SIMPLICITY IN OPERATION, GET AN R.FH. 2, 3, OR
4 VALVE COMPLETE SET. IMMEDIATE DELIVERY.
SEND FOR LIST.

'R.FH SETS may be obtained through. dealess. in photo-
graph apparatus, Electrical Instrument Dealers, or from the
manufacturers.

BUYING Agents wanted everywhere.

ROGERS, FOSTER, & HOWELL, Ltd.,

(RFH)

Edward Road. Balsail Heath, BIRMINGHAM.
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RADIOTORTIAL

:All'Edi'tprial Communications to. be
WIRELESS, The FleetWay House,

addressed The Editor, POPULAR

Farrihgdc)n _Street, London, E.CA4.

Many promment wireless amateurs in the country
have written to me just lately asking me to point out
the annoyince and confusion caused by amateurs
experimenting with ‘‘stunt ”’ valve circnits.

- The novice. may not be aware of the fact that the
electzon valve, if connected up on an unsuitable
cnrcmt, will radiate energy and cause considerable

* jamming ’ in the telephone receivers of other
ama(eurs

This is generally what happens when the novice
hegins experimenting before he has acquired a°
sufficient working knowledge of valves. X

If the novice will bear this in mind and refrain
from experimenting until he quite understands what
he is about, this confusion and :ammmg will not
interfere with other amateurs.

If any beginner is in doubt about his valve circuit,
and thinks he may be causing interference, I shall be
pleased to give him the advantage of the opinion of
the Technical Staft of POPULAR WIRELESS, it a
diagram of the gircuit is sent in.

The valve sefs sold by manufacturers will not
cause this undésirable radiation, providing the novice
does not experiment with the circuit until he is fully
aware of what he is doing.

1 hiope this advice will be taken to heart. for affer
all, ¢ Live and let live ** applies equally to wireless.

EDITOR.

(( hxswncl\) —1 have dxfﬁcultv in using
shellac It seems too thick, and_will not lay
on evenly. Can you tell me how to handle
it ? i

You should thm it down with methylated spirits.
Dy adding this slowly and stirring gently with a thin
piece of wood, you should have no diffiéulty in re-
ducing it to a consistency suitable for-equal dis-
tributton.

L * -

F. E. 8. (London).—Will I be able to
receive anything with a twin aerial 12 feet
long ?

Yes, but only the nearer and more powerful stations.
Endeavour to extr.nd the l.ength t(l at least 30 feet.

W. A. (Tayport).—Could I increase the
foudness of signals by putting a nicrophone
button beside the phone and leading two
wires from it to another 'phone with a trumpet”
attached ?

No. The button would have to be attached to the
reed or diaphragm of the receiver. and a small trans-
former used for the ‘microphone circuit. Tt is not
udvisable to attempt: to do this unless you have
- some considerable experience and skill in the handing.
-of fine instrumerits, or ‘the resiilt will be but the-
damaging of the tﬁlephono.receiver.

P

S. A. (Birmingham).—I have purchased a
_Mark 3 ex-Government erystal set, having
becn told " that it could be very easily con-
verted to a valve set. I have no knowledge
‘of wireless, and find that I cannot convert.

What shall T do ?

These sets are very suitable for conversion or
adaptation to valve circuits. - Unfortunately it cannot
be accomplished with any success by anyvone who is
not well up in valve work. In any cade, oné must
have a very, good grounding in theory to handle -

TELEPHONE DOUBLE HEAD SETS,

Suitable for Crystal or Valve.

2,000 Ohms 32/6, 4,000 Ohms 34/6.
IN STOCK.

Our price for com-

Make up yvour owh recelving sets. {
comprising. wound

rleto set of parts £1 ls. carr. paid
fnductance with ebonite panel drifled for 0 studs,.
necessary ‘studs, ebonite knobs, etc., crystal detector,
tarminals, -_wire -for “connecting. (No extras to buy,
noth ng ‘to make.) .

Stamp for List.
P, H. BOYS & Co,, 187, Goswell Road, E.C.1.

valves at all. You should commence reading the

subject up. The wave-length range of the set in ques-.

tiou is limited to 700 metres, so eventually the better
course will be to dismantle it and use the parts
separately. There are two good variable condensers,
two-inductance switches, a potentiometer, and a
buzzer cireult that could be very usefully employed
in any receiving set. Carefully follow the articles
dealing with valves that are appearing, and it will
not be long before you will be able to apply your
knowledge g:nne(l

H. L. ()Iarlborough) —My aerml passes right
over the house, being affixed to two trees each
50 feet high. This necessitates bringing the
lead in through the back of the house to a
front room where I have my set, a distance of
35 feet. The aerial is 90 feet long. Will this
prove effective ?

No. You can erect a very efficient “ T " acrial,
however, by taking the down lead from the centre of
the aerial. This should be directly above the room
1(1 t\\(nch you will have your set, judging by the
sketch

D. K. M. (Enﬁeld) ——’\Iy aenal inductance
coil will not tune down below about 500 metres.
There are 12 tappings, the first embracing
more turns than any of the others. How
would you suggest that I could reduce my wave-
length ? I understand that putting a con-
denser in series with the aerial proves detri-
mental to reception.

Take the underneath conngction of the first contact
stud of the inductance, and wind a small piece of wire
round it- Connect thls fine wire to the most con-
venient point at the commencement of the inductance
winding—it may be either the earth or aerial terminal
of the set—In the same manner. This will have the
effect of shortening the first and larger number of
turns of the inductance, adjustments being from the
second stud and not from the first.

* *

J. K. M. (Glasgow).—What would be the
fundamental wave-length of an aerial (twin)
150 feet in length ? -

190 metres.

*

* *

J. M. (Newcastle-on-Tyne).—Since the
frame aerial gives best results.when the frame
is edge on to the sending-station, would it not
give best all-round results if placed in a hori-
zontal and not vertieal position ?

No, the frame ﬂernl must be vértical.

*

W. H. P (Wa.rminster).——I have two vari-
able condensers of 00005 and 00015 mfds.
capacity. How could I use these to their best
advantage on a loose coupled crystal receiving
set ?

Put the ‘00005 condenser in parallel across the

primary inductance, and - the other parallel across

the secondary.
L

A H H (Boston) —Will 1t be possible to

‘have a radius that will enable me to hear the

Queen’s Hall and other good concerts in
London ?

No, broadeasting by wireless. hus not yet reached
these desirable helghts 0

“REX” (Newport Mon ). ——Would a plece
of lead: piping do for a léading-in tube ?

No, the leading-in tube -must be a good insulator
made of ebonite, glass, porcelain, etc.

* - ¥

“VaLve” (London).—Is

attach more thnn one pair of telephones (high
resistance) to a single valve set ?

Yes, place them in series ; you will weaken the
received signals somc\\'hat, of course

F. A (Wlllesden) —Flom what distance
can I receive messages with two crystal de-
tectors with a 4-volt high-tension ba.ttery run-
ning through them ?

About a quarter the distance that you would receive
the same signals, using but one erystal and dispensing
with the & H.T.” battery.

_it_ possible .to.

Popular Wireless Weeldy, July 8th, 1923,

F.C. (Bristol). —How many and of what size
zine  and glass plates shall I need to make a
condenser ‘0003 mids. capacity ?

You would require 40.square inches of ordinary
glass onejtenth ,of an -inch, in thickness between
suitable 7inc platos The gluss must be covered each
side by the zine plates, buf the number of Pplates vou
could arrange to suit vour most convenient size. Thus
you could have but one sheet of this glass measuring
1 by 10 inches between two suitable.zinc sheets, or
two plates of this glass each 4 by 5 inches between
three suitable zine shcets, etc

A. B. (Gnmsby) —How can a crystal be
soldered into a brass cu

An cxtremely soft solder sho d be used, such as
“ Wood's " metal. A plece of this dan be broken off
and placed in the cup. A-second or two in the flame’
of a spirit-lamp will suffice to melit it. and the piece
of crystal can be pressed firmly in. The interior of
the cup should be well scraped, but no flux should

-be used.

J. A (London) —Whut wave length can be
got using a coil 3 inches in diameter wound
with 200 turns of 30 S.W.G. with a 100 feet
single aerial, and what would be the wave-
length using two such coils in series ?

1,200 and 1,700 metres.

- = *

L. W. C. (Harrow).—Is an insulated

ou}g ” required for the earth wire ?
o.

lead-

C. J. H. (Luton)—Can you tell me the
capacity of a condenser with 20 fixed vanes,
19 moving vanes, 9 square inches of overlap
of vanes, 057 inch separating fixed and mov-
ing vanes ?

‘0075 mids.

* - L]

F. C. (Birmingham.)—Is a licence reqtured
for a crystal receiving set ?

Yes,

- L

B. J. (Caterham).—Aboub how many feet are
there to a pound of No. 20 S.W.G. wire ?

262 feet.

Would an aerial 70 feet long and 18 feet
high receive messages on crystul set ?

i}"gs but 10 feet or so higher would be more effi-
cie

What is the best way of taking the insula-
tion off the wire to be used for the aerial ?

You should buy bare wire for the aerial.

Should I be able to receive messages from
the wireless station at Frankly Beeches, Bir-
mingham, living 4 miles away, using the afore-
mentioned crystal set ?

Yes, quite casily.

* -

“ BEGINXER " (Highgate).—What should be
the dimensions of a tubular variable con-
denser using air as a dielectrio to have a maxi-
mum capacity of ‘001 mfds. ?

This would be too large for practical purposes.
You would require two tubes about 18 inches long,
the larger being 6} luches diameter, with a spacing
between the two of one- t,enth of an inch.

C. V. (Leeds).—Why should the earth lead
be short ?

Because a maximum of eurrent flows at the earthed
end of the aerial. This current must fiow through
the carth connection from the aerial to the earth,
and, by virtue ofits being an osclllating current,
from the earth to the aerial. Therefore, if the earth
connection is long, Its resistance will cause loss of

current.
-

* -

F. G. D. (Liverpool).—Does it matter if the
sliding “contact of an inductance coil rests on
more than one wire *

l\o.

-

“REx” (Clapham) —My condenser has 18
moving and 19 ﬁxed vanes.. The diameter of
the fixed vanes ‘is 3} inches, dnd thc space
between tenth'inch.- Can. you ' “tell “mo the
capacity ?

‘003 mids..

* » *
~ S. W. (Bradford).—Is’it essential to have a
primary and secondary winding when making
a good inductance ?

No, not at all. The introduction of a_secondary
circuit. for the cutting.out of unwanted st,ahons,

_:lnﬁ“e\er, proves very useful in the case of  jam-
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Live Agents wanted immediately in
all parts of the Country to Stock

FULLER “BLOCK”
ACCUMULATORS

FOR WIRELESS PURPOSES.

There is an unprecedented opportunity for the
retailer to build up a wide connection amongst
wireless enthusiasts by supplying a really efficient o

POPULAR WIRELESS WEEKLY.

AMATEURS. Read what the “Daily Mail ”
says :—* When purchasing an

Accumulator, bear in mind that a cheap line is false
economy. A good cell will last for years if treated pro-
perly, but no skill can make a poor cell into a good one.

*“Daily Mail,” June 28th, 1922.
INSIST ON HAVING A

Fuller “Block "’ Type Accumulator

For YOUR Wireless Sets

The only Accumulator on the market that
will hold its charge from 12 to 18 months

Accumulator, one that is fool-proof, an important
factor when the same is to be used by the amateur.
Don’t run the risk of making a dissatisfied
customer by supplying a plate type battery, which 3
will got hold its charge when not in use. The B
E.M.F. of the “ Block” cell will not fall below
2 volts even if left unattended for a period of 12 to
18 months.
We are about to establish reliable

ACCUMULATOR N
CHARGING STATIONS

throughout the country in readiness for the rush
of business which is sure to follow as soon as the
broadcasting scheme is launched.

If interested please write to ““ Agency”

FULLER'S

~gLOCK"

Aa

when not in use.

4.volt 40 amp. hours, £1 12 6

plus 1/3 carriage.

6-volt 40 amp. hours, £2 8 9

plus 1/6 carriage.

Note.—These prices are 3349, below those
of the actual makers.

8,000 Sold.
20,000 still in stock.

Descriptive and Instructive Pamphlet on
request from Dept. 14,

The CITY ACCUMULATOR CO. (Wireless Dept.),
79, Mark Lane, E.C.3.

'Phone : Avenue 91 (3 lines)
Telegrams : * Tyche Fen, London.”

IMPORTANT ANNOUNCEMENT
v TO THE TRADE
g

Also Supplied by—Selfridge & Co., Ltd., Wireless Section ; A. W. Gamage, Ltd., Wireless Dept. ; Barnsley
British Co-operative Society, Radio Section; Richford & Co,, 153, Fleet Street, E.C. 3.

AGENTS WANTED IN ALL PARTS,

r—
| THE NEWTONIAN
. WIRELESS FACTORY
for
l any parts to make
| up your own sets
| GOOD VALUE & COMPETITIVE PRICES

‘ The Trade Supplied
| 13-15, WHITCOMB ST., LONDON, S.W.2

| Telephone: REGENT 643.

o e ————————
COMPLETE WIRELESS
RECEIVING SETS

Capable of clearly receiving ‘‘ Broadcast” Speech, Music, and
general Morse messages.

CRYSTAL SETS and VALVE SETS—Prices £7 0 0
and upwards, according to distance one desires to receive from.
ALL ACCESSORIES FOR WIRELESS IN STOCK.

Send for ILLUSTRATED CATALOGUE (P.W.), 4d., post free.
It gives details of all we can supply.

Showrooms open 8 to 8. Saturdays, 8 to 1 p.m,

W. R. H. TIN G EY (Specialist in Wireless),

Qficesand 92 Queen St., Hammersmith, W.6, Tichore: 1916

Showrooms nmiersiit

COMPONENT PARTS

of High Quality
CONDENSERS

Complete with scales.

001 mf. 24. 0005 mf. 18/ 0003 mf. 14/-

UNIT -COIL HOLDERS

y O

- Provisional Patent
Provisional Patent.  Provisional Patent. Shows method of fixing,

To fit any standard coil. Made of ebonite and
brass throughout, with excellent gun-metal finish,
Fixed Unit .. ¥ .. a2
Moving Unit. . 55 .. 5/8

ILAMENT -
All Post Free.  Send your order to :—

ASHLEY RADIO,

69, Renshaw St., Liverpool.

Tel. Grams:
Provisional Patent. 4628 Royal, ‘Rotary,””
each. Liverpool.

RPN NSNS NSNS NSNS RIS

m




iv POPULAR WIRELESS WEEKLY.

July Sth, 1922.

TELEPHONE RECEIVERS

FOR

WIRELESS TELEPHONY
-~ g AND

STELEGRAPHY

(Manufactured under
Brown’s Patent No.

134353/18 by Sole
Licence.)

No. R. 1238 (Previous No. U.
38 m.) Double Head Tele-
phone Receiver. A high-
grade Instrument specially
designed for Wireless Tele-
phony and Wireless Tele-
graphy and pre-eminently suited to the former.
The multiple permanent magnets are of a
special shape and of the maximum length
possiblein the space available, The ends of the
magnets are so disposed that the field is concen-
trated at the point required. Each pole piece is
made from Stalloy laminations rivetted together
to form a solid mass. The case is of aluminium
with swivel and trunnion movement, affording a
comfortable fit to the ear of the user. The
head -bands are of Duralium and are adjustable.
Each Instrument is complete with 6 ft. of best
quality flexible cord. Weight : 91 ozs.

Marconi Standard

CODE WORD RESISTANCE PRICE

RADIA 120 ohms the pair (Inseries) | £2 8 0
RADAE SO S = = F £2 8 6
RADIR | 300 ,, 4 s » » £2 9 0
RADOS | 1000 ,, ,, & » £210 O
RADEX | 2000 ,, ., . 5 . £211 O
RADUT | 4000 ,, 4, 5 s £212 0
RADOP | 8000 ,, ,, . 4 » £219 0

Prices subject to Trade Discount

Orders will be
dealt with
is strictly in

— desired — — rotation —

Order early if
early delivery

Sterling Telephone & Electric co., Ltd.

TELEPHONE HOUSE,

210/212, Tottenham Court Road, London, W.l.
Telephone No. : 4144 Museum (7 lines). Telegrams : *Cucumis, Wesdo, London™
Works : DAGENHAM, ESSEX.

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

PETO’S POPULAR PARTS

CONDENSER VALUE
Complete Sets of Parts for VARIABLE

Cabinets—

The above are supplied with Ivorine Scale for panel mounting or Ebonite
top 43 in. X 43 in. for box mounting.

We can substitute Ebonite Bevelled dial in place of scale for 3/6 extra,

PETO SCOTT (The Condenser King),

7, Featherstone Buildings, High Holborn, London, W.C.1.
{Turn up by No. 63.)

THE *“ SPHINX

COIL HOLDER

as shown on illustration

2/9 each

We can also supply with band mounting.

——— — 3

CONDENSER ready to assemble
No Drilling or Fitting required

‘0015 ‘001 ‘0005

27/- 21/- 14/-

‘coo3 ‘0002 ‘0001

11/- 8- 1)

4/9 4/6 43 4- 3/9 2/9

PLEASE STATE WHICH YOU REQUIRE

ILLUSTRATED CATALOGUE (P) 6d.

24 PAGES. ALSO LIST OF TRANSMITTING STATIONS.
Details ot All Accessorizs the Amateur Needs.

Also at 17, Frome Road, Wood Green.

|
|
!
[

‘Phone : Museum 2672,

THE

ULTICRYS

Will increase the

efficiency of

your crystal set by
300 per cent.!

No single crystal can possibly
give you the best results under
all conditions. With a “ MULTI-
CRYST” you have a choice of
three crystals, thus ensuring the
most _ efficient signals under
EVERY condition.

Fit a <“MULTICRYST™ to
your set and increase the range
and delicate sensitiveness of your

Registered Design

3-STONE 3 :
{Galena, Carborundum, Silicen) tu(l)s;):“;glt?::ﬁy gz::‘;l:;;g%fbgf;:fﬁ
CRYSTAL Detector. Slixlllxply unscrew  ex-
- isting crystal holder and replace
PRICE 6s. with “ MULTICRYST.” OQutside
POST FREE diameter $°.  Terminal studl
Cash with Order. 174 B.A.

WIRELESS SUPPLIES CO., |
64, Mortimer St., London, W.1. i

Telegrams: * 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. 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 agents for
Australia and New Zealand: Messrs. Gordon & Goteh. Ltd.: and for Canada: The Imperial News Co., Ltd. Saturday, July 8th, 1322. Y/Y

All Applications for Advertisement Space in POPULAR WIRELESS to be made to JOHN H. LILE

. Ltd. (Sole Agents), 4, Ludgate Circus, London, H,G-‘l "'Phone: 10806 Central.
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WHEN YOU SEE AN
AERIAL THINK OF

CONTROL KNOBS

beautifully made, with 11-in.

radius laminated arm. The

addition of this component

will considerably improve
your station.

2/6 each.
Postage 3d.
extra.

NEW PATTERN FILAMENT
RESISTANCE

suitable for 1 to 3 valves.” Finished in the
Mitchell standard manner. The actual 5/6

MITCHELL HEDGEHOG
TRANSFORMERS.
For Valve Coupling, guaranteed equal 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 umpllﬂers
INTERVALVE TRANSFORMERS, each Zl
TELEPHONE TRANSFORMERS, each 20/-

WIRELESS HEADGEAR

wound to a total resistance of

4,000 ohms, recommended highly

for crystal or valve sets without

having to use a telephone trans-

former, 35/- per tpa.h' postage 1/-
extra,

MITCHELL

“ 2 Valves.

. Special purchase from a factor,
below usual prices. Either
make at 22/6 each post paxd
Also stocked, ** Ok ;

“ORA " speclal low ﬂlament
valves (2 volts at "18 amp.),
50/- ; Marconi Osrams, etc., etc.
Transmitting Valves from 10 to

1,000 watts.

PRODUCTS

OSRAM-EDISWAN and \;

“DOT™
-GRID
LEAK

July 15th, 1922

for Valve Cir- e

cuits as illus-

trated, 4/6 .each, or larger and
superior pattern, 6/6 each. '

Switch Arm 1-in. radius 1s. 9d.

2/6. 3/6.

VALVE
HOLD-
‘ERS

1/6, 1/9,

6/6 each,

Switeh Arm 14-in. radius 2s. 3d.
Switch Arm 2-in. radius  2s, 6d.
Postage 3d.
CONTACT STUDS to suit above

arms :—
No. 163, 1 in. Head, } in. long,
dozen 1s. 6d., postage 2d.
No. 164L, & in. Head, } in. long,
dozen 1s. 6d., postage 2d.

All complete with nuts angl washers.

Get our ‘““SYMO-
PLION BOOKLET”
to - day, 6d. post
free. The most re-
cent wireless.inven-
tion fully described.

MITCHELL'’S

ELECTRICAL &

Telephones :

WIRELESS, LTD.

New Cross 1540/1541.

Retail Stores: 188, m_(E'LANE, PECKHAM, §.E.15.
Wholesale and Retail : MeDermott Rd., Peckham, S.E.15.

COMPONENT PARTS
of High Quality
CONDENSERS

Complete with scales.

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

UNIT - COIL HOLDERS

Patent, Shows method of fixing.

To fit any standard coil. Made of ebonite and
brass throughout, with excellent gun-meial finish.
Fixed Unit .. . .. 42
Moving Unit. . 00 .. 5/8

All Post Free. Send your order to :—

ASHLEY RADIO,

69, Renshaw St., Liverpool.

‘Grams :

Tel.
4628 Royal.

**Rotary,”
Liverpool,

We can supply YOU with ALL
COMPONENT PARTS

for your wireless set straight from
stock.

If you wish to save money, send for our
complete lists.
TRADE SUPPLIED.

Aerial Wire 7/22 stranded bare copper ..5/6 per 100 ft, hank.
Ring Pattern Insulator 2" x 17, 5/8 hole . 6d. each.
1" sq. Section Brass Rod for Shders, cut in 13 lengths

3

and drilled each end ready for fixing .» .. 8d, each.
Inductance Slider, complete with plunger .. . 1/- each,
Cardboard Cylmder 12” x 47 diameter .. .. . .. 10d. each.
No. 24 enamelled wire, H.C,, true o gauge 38 . 2/8 perlb.
Large or small Condenser Plates {Aluminium) .. 1/6 doz.

Large Spacer Washers for condensers, cut true to 1,000th

of an inch oo . od, doz.
Small Spacer Washers ~ Ditto .. 6d. doz
Ivorine Scales . 1/- each.
‘0003 mf. Condensers complete—assembled in pohshed

mahogany boxes 17/6 each.
All necessary parts for above condenser—no dnlhng

or fitting required, but unassembled . . .. 15/- each.
‘Ditto, but without box . 11/~ each.
Dltto, but without ebonite top, and box suitable for

panel mounting . 10/— each.
Crystal Detector, mounted on’ Ebomte, complete thh

Crystal . o . 5/- each.
Large or Small Contact Studs . 1/- doz.
Valve Legs, complete with nut and washer 3d. each.
Government surplus Accumulators, 16 volt, x' amp

hrs. In case complete. (Sent carriage forward) . 25/-each.
Hart Accumulators, 4 volt, 24 amp. hrs. 14/9 each.

Packing and postage for above, .1/3d each,
Instrument Wire at rock bottom prices, Postages charged extra,

~J. B. BOWER & Co,, Ltd,,

WIRELESS MANUFACTURERS,
15, Kingston Road, Wimbledon, S.W.19, |

'Phone : Wimbledon 1030, Works, Merton.
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TOPICAL NEWS

India Takes Up Wireless.

N a recent memorandum issucd by the
Government of India a scheme is out-
lined fer the establishment of a system

of low-speed wireless stations in the interior.

The idea is not for communieation to Eng-

land, but for the various states, plantations,

etc., to be better able to keep in tonch with

each other. WWhether this scheme will develop

to anything depends a great deal on the

support accorded it by the local governments

and by the Indian States.
* £A *

An International Meeting.

AN important international mecting of
marine wircless operators was recently
held at Brussels.

nation that was not represented.

The formation of an International Federa-
tion of Wireless Operators, whose head-
quarters should be in London, was one of the
chief resolutions that the society decided
upon. Many technical and professional ques-
tions were also dealt with. :

#* * *
A Wireless Greeting.
FEW days ago the school children of
Wales sent through the Leafield Wire.
less Station in Oxfordshire a message
of grecting to children in other countries on

-the occasion of the third anniversary of the

signing of the Covenant of the League of

Nations.

This idea was promoted by the Welsh
League of Social Service, and the
response from the Welsh schools was
remarkable, and as this is the first-
time that children of one country
have greeted another by wircless the |
records of the communications are
being sent for safe-keeping to the
Welsh National Tibrary.

* F £

Aerlal Surgery.

HEN the steamship President |[§

Adams anived at New York

recently, Dr. W. 8. Irwin was

able to inform the officials of his

treatment by wireless of a sailor
suffering from pneumonia.

Apparently the President Adams
was in mid-ocean when Dr. Irwin
was aroused by the wireless operator |
with a message from the captain of
the steamer Hickman, staling that
there was a sailor on boar. seriously
ill with pneumonia.

The doctor wirelessed a preserip-
tion end instructions, and in reply
was informed that some of the
drugs mentioned werc not on bLoard.
This neccssitated Dr. Irwin calling
for a list of all the drugs on Loard the
Hickmau, and when he had obtained
same working out a prescription from ||
the little material that was given
him.

During the next two or three days

There was hardly a°

lo:

cvery hour, and was greatly relieved when ha
rcceived the glad tidings that the sailor wa3s
very much better.

It is interesting to note that Dr. Irwin is
the first to amputate by wircless. This hap-
pened ten years ago when on board a vessel in
the Caribbean, and some time later, when he
arrived in New York, he was, met by a one-
lcggcd man, who greeted him with :

* You don’t know me, doctor, but T am the
man whose leg you cut off by wireless!”

”* * &

Indo-China and Radio.
NEW wireless station is being built at
Phuto, near Sargon in Indo-China, and
the nccessary energy will be supplied
by the Energie Electrique de L’Indo-Chine. It

" will help to connett up many ports in the

East, and greatly increase their trade.
£ * *

The Seilly Islands.

OR some while communication was inter-
rupted with the Seilly Islands, but com-
munication has been restored by messages

Leing transmitted by wircless from Land’s End.
* A *
Wireless Weather Reports.

HE Air Ministry have announced the
following alterations in the distribution
of meteorological information by wire-

less, which took effect from July st :—
(1) The Synoptic \Weather Reports and
General Inferences hitherto issued daily on

ND NOTES. -

1,400 metres C.W. at 6 a.m., 8 a.m., 2 p.m,,
7 p.m., and also at 9.15 a.m. and 8 p.m. (all
hours are Greenwich mean time), will be
transmitted on 4,100 metres C.W. The
Synoptic Report at 2 a.m. will continue on
1,400 metres. The 8.30 a.m. report will ccase.
(2) In ecases of breakdown or other delay,
should transmission on 4,100 metres not have
begun within ten minutes of the scheduled
time, the message will immediately be issued
on 1,400 metres.
* * *
Demonstration at Chichester.
T the Red Triangle Club, Chichester, an
interesting lecture and ‘demonstration
took place in connection with wireless

‘telephony. The demonstrators were Messrs.

H. A. Dossett and J. Horgan, of the Marconi
Co. The transmitting operations were con-
ducted from Chichester Barracks by Mr.
Ilorgan, whilst Mr. Dossett explained things to
the audience, who were greatly interested,
especially in the concert that they listened to,
which was being played at the barfacks. |
Outside the club was a scaffolding, and this
came in very convenient as an aerial. Mr.
Dossett picked up Morse messages from
Norddeich (Germany), Boulogne, Niton (Isle of
Wight), and from several ships at sca. He
also reccived a message from a Croydon
operator, who had heard their concert and
wanted to know who had sent it out. Many
questions were asked and satisfactorily solved,
and at the close of} the evening the chairman
expressed a hearty vote of thanks

for so intcresting an evening to Mr.
Dossett and his assistant, and to Mr.
S. E. Payne, the secretary of the Red
Triangle Club, for arranging the
demonstration.

* EN
Guernsey and Wireless.

HERE is a possibility that the
Fort George Wireless Station in
Guernsey will be reopened. as

there is every chance of a scaplane
service being started with the Channel
Islands. Naturally, if this comes
about the air companies would wish
for facilitics for wireless communi-
cation in connection with their servica
in the islands.

%* * 3
A Delay in British Broadeasting.

NE of the chief rcasons for the
delay in the British broadeast-
ing scheme is the difference that

has arisen between the manufacturers
re the construction of the broadeast-
ing stations. The more important
manufacturers want to construct all
the stations, and naturally- the
smaller firms arc opposed to this
proposal, which they rightly consider
monopolistic. ;

A Post Office representative stated
that the firms had been asked to
snbmit a scheme, but even now’

the dottor received and sent messager

Fixing the Lead-In.

there is-still mueh wrangting.
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NOTES

Daneing by, Wireless,

N Saturday, July 15th, o wireless concert
will, be received! at’ the King’s Hall,
London Road, S.E., between seven.and

eightt o'clock in the evening. Mf. W. F.

Hurndill;. the proprietor of thé hall, hopes

that daneing by wireléss musie will be possible.
® * *

New French Serviee..

NEW. wircless service betseen Erance and
the United States was opened yesterday,
when the powerful Sante Assise station

{Seine and Mame Department) was tested with
satisfactory results. ‘

* b #*
Broadcasting Licences.

EPLYING to questions in the Commons
last week, Mr. Pike Pease, Assistant
P.M.G., said that the number of.licences

granted for receiving wireless. messages by
June 3 was approximately 11,000, and of those
granted for transmission. approximately 450.

e e s

The Reason Why,

i T is understood that proposals masle to the
i Postmaster-General by a number of firms

desiring  licences. for wireless
casting include a stipulation that only British-
made apparatus shall be permitted.

This is now the chief rcason why broad:
casting is being held up. Manufacturers of
wireless apparatus want a clear field and no
foreign competition for at least two years.

* Ed 3k
Torento and Wireless.
NE of the leading evening newspapers in To-
- ronto sends outa concert programne each
evening ab 7 o’clock, and alse achildren’s
Ledtime story. Special musical programmes;
which are broadeast on Wednesday evenings,
are not only available to individuals who have
receiving sets, but arc also available to the
public in two of the largest Mcthodist churches
in the city.
* * *
No Ether ?

T\R. CHARLES P. STEINMETZ, the chief
D consulting enginecr of the General

Eleetric Company, Ameriea, has declared
n an article in *“ Popular Radio ™ :

“

Thero is

H

n~ —

Mr, I Percy: Johnson’s set, at 18, Hildesly Rd.,
Douglas, Isle of Man.

broad.--

no such thing as the
ether. Lightand wirc-
lres-waves are not wave
metions ofsthe ether.”
beam of light and
the- wireless: wave; says-
Dr. Steinnietg, ar¢ merely
duc to changes in o
field of electrical foree,
occurring at fixed in-
tervals and known -olec-
trically as a. periodic
alternation. Ar wireless
station. sends out a sig:
nal. In doing S0 it
throws out a field "of
force which extends to
the receiving station
bundreds of miles away.
What is it that car-
ries this field of energy
from one spot to
another ? Dr. Steinmetz
argues that no carrier
is required, and that
Einstein has squashed
the ether theory.
The Editor tells me
he will shortly print an
interesting  article on

Popndar Wireless Weekly, July 15th; 1922,

Dr. Steinmetz's theory.

* ¥

Very. Important;

LBSSRS. MITCHELLS,. LTD.,. of Rye
Lane, Peckham, ask e to say that,.
through a clerical error in their

advertisement in No. 5 of PoruLAR WIRELESS,
it was announced that by using theic Symo-
pliont instrument seven valve amplification
could be obtained using only threc valves.

Some members of the Leicestershire Radio Society. Standing: Mr. L. Pratt,
. Mr. D. Norton. Sitting: Mr. J. Rudkin, Mr. C. T. Atkinson, Mr. J. R. Crawley.

This should read five valve amplification,.using.
three valves only.

Messrs. Mitehell also inform me they have
been inundated with queries and orders, many
people sending money orders, without- therr.
address. Therefore, will readers please. note

the importance of. forwarding, full. particulars
when giving an order to a wireless manufactur-
.ing. firm ?

ARIEL,

T is worth while listening in- of an after-
noon, about 5 o’clock (British summer
time), on the lower wave.length ranges,

for Marconi House Experimental Station (call
sign 2 L O), as special concerts are sometimes
sent out. o

A new aerial has been erected at Marconi.
House;, streteching across to the new Bush.
Terminali Bnilding, and it is understood that
this new. merial is intended for broadcasting
purposes.

‘Tn any oase,. mnateurs may console them-
selves that things are moving apaco in the
broadeasting: world; and the special' trans-
miuing_a.p}u ratus necessary for the-service is
nearly readj..

The Writtlé: coneerts still- carry on every
Tuesday covening: at' 8 o'clock, B.S.T., on
a wave:lengtinof: 400 metres. The call sign is
2 MT.

The Hague- concorts are sent out Sunday
afternoons- from 2.30. to 5 p.m., and are still
the most looked: f6m event of the week in the
brozdcasting line. . The call sign is PC G G,
and the wave-length 1,070 metres.

Konigswusterhausen transmits telephony
usually at 7 and 10.30 a.m., G.M. T\, on & wave-
length of 2,600 metres. The station is
gituated near Berlin. Call sign, L O:

Possibly, in the near future, Nauen will .com-
mence & regular telephony service, in which
case amateurs will probably find the ether
full of German and excerpts from Wagner.

The Eiffel Tower Radio Station (call sign
I’ L) may usually be relicd on for a telephony
transmission (and sometimes a concert) at
5 o'clock, B.S.T. A weather forecast is sent

WHat-'y.ou can hearA ;
every evening of the week on your set.

in French at 6 o'clock. The wave-length’ is
2,600 metros,-

Croydon Aerodrome, (call sign G.E D) may
be heard on 900 metres at all times of the day
in radio-telephonie communication with various
acroplanes on the Continental air routes:

Other aviation stations which transmit
telephony include Castle Bromwich (G E.C);
Didsbury (G E M); Hinton-Admiral (sign
not allotted yet) ; Lympne (G E G); Renfrew
(G E R); Pulham (G E P).

In all cases the 900-metre wave-dength ig
chiefly used.

Some of the most enjoyablo telephony and
musical transmissions to be received emanate
from amateur stations. On any evening the

_listener-in may hear plenty of speech, and

often some éxcellent music.

A few days ago onc amateur transmitted
a gramophone record of Schubert’s Unfinished
Symphony, and for clarity of tone and
general perfection it was received by the
writer without a flaw. '

The well-known station at Poldhu, in Corn-
wall, is shortly to be used for experiments in
Transatlantic telephony. -

It is now being partly dismantled by Mr.
Montague, the resident enginecr, and much
taller masts are about to be erected in different
positions. . .

It is now expected that the research depart-
ment of the Marconi Company, including
Senatore Marconi, Captain Round, and Mr.
W. T. Ditcham, will carry out some very inter-
esting experiments upon new lines, 1o which
the amateur will, no doubt, be able to listen.

So look out for telephony, from Poldhu.
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CHARGING ACCUMULATORS.

HE storage of electrical energy by means of
an accumulator involves chemical action
and reaction. It is- unnecessary and

wonld be confusing to give the chemical formu-
lae of this action and reaction—indeed, it is
extremely few persons who understand them,

As you are probably aware, there arc scveral
diffcrent types of accumulator, but the ordinary
type consists of a case, constructed of a suitable
insulating material, containing a colution of
sulphuric acid and distilled water, in which are
immersed two scts of lead plates, or rather
grids, the interstices of which arc filled with
paste, made with red lead and sulphuric acicl
for positivé plates, and- litharge for negativo
plates, which is reduced by a preliminary
charging current to peroxide of lead on tho
positive and to a soft, porous mass of lead on
the negative plates. -All the positive plates
cf one set are connected at the top, those of
the negative set being similarly connected, a
terminal secrew for the attachment of a wire
conductor being provided for each set. The
plates of the two sets alternate with cach other,
Leing separated by the acid solution.

Action of Cells.

Supposing such an accumulator to have
nearly rnin down—a condition, by the way,
that it should never be allowed to reach—
during discharge, the electrolytic action of the
current frees oxygen that collects at the
negative plates, which tend to become con-
verted at the surface into sulphate of lcad.
Hydrogen is also freed and collects at tho
positive plates, where it is oxidised by the
peroxide, and the resultant oxide, attacked by
tho acid, tends to produce sulphating of the
positive plates also, a small portion of the acid
being taken up from the solution in the pro-
cess, It is this temporary loss of acid that
causes the specific gravity of the solution to
fall to about 1-18 in an almost discharged cell.
Wher the cell is discharged again, the chemical
action above described is reversed, the lead
plates being restored to ‘their original con-
dition, and, in thc process, the acid is freed
and returned to the solution, the specific
gravity of which rises nearly to 1-2 when the
cell is fully charged.

Each ccll in an accumulater is nominaily
of 2 volts, ranging from 22 when fuly
charged to 18 volts when discharged. Thus
two cells in series give 4 volts, or 4.1 volts
when {ully charged. 1t follows, then, that to
cherge a '4-volt accumulator the charging
current must be something over 44 volts.
For iastance, a charging current of 4 volts
would ‘not half-charge a 4-volt accumulaior.
Now a curious feature i3 that a current of
200 volts or more can be enmployed to
charge a 4-volt accumulator, providing that
amperage of the charging current is not in
excess of that for which the accumulator is
rated, the rating being given in the instructions
issued with the accumulator.

Methods of Changing.

Accumulators can only be charged by direct
curzent, although, as will be seen, alternating
-current can be employed by converting it to
direct current first.  There are several different
ways in which they may be charged. (1)
Yrom a iarger battery, of accumulators; (2)
1vom 2 small direct current dynamo such as one
in the lighting equipment of a motor-car;
(3) they may Le taken to an electric lighting
station and charged ; (4) they may be charged
from a direct-current house supply; and (5)

-from . an altcrnating-current house supply,
Ly first converting it to dircet or continuous
current, It is the twe last-mentioned methods
that we shall describe.

‘to avoid meddling with the
wiring. A lamp is removed

By P. J. RISDON.

D.C. Supply.

For direct ccrrent supply
we shall require a
charging adaptor, such as the
one illustrated, the cost of
which i3 akout four shillings.
Such an adaptor cnables one

from an ordinary lamp-holder,
the upper end A of the adaptor
is inserted in its place, and
acarbon filament lamp inserted
in socket D. A two-stem plug
B is mserted ia a pair of corre-
sponding holes in the adaptor.
Another plug C,-known as tho
chort-circuiting plug, is with-
drawn, the ordinary wall switch
is turned on, and the ends of
the wires from the plug B are
attached to tho terminals of
the accumulator, care being
taken to couple positive to
pozitive and negative to nega-
tive. - The adaptor is so wired
that, with plug C removed and
plug B inserted, the current to
and from the accumulator is
bound to pass through the
lamp, the resistance of which
is so great as only to permit of
a sufficient quantity of current
passing through the accuinula-
tor to charge it properly with-
out damage. Thns an
accumulator may be charged
whilst the lamp is still burning.
When plug B is removed, p'uy
C is inscrted so as to complete
the circuit again independently
of the acenmulator and so en
able the kamp to continue burn-
ing. Carbon filament lamps
Leing expensive to burn, it is
better to keep onc specially
for charging only and not for

A Top_end fits nto any_

‘&_, Wires

to accumulaton.

ordinary_electric
lamp socket.

circating_plug _
to insert
hkeep lamp_
burning_
when
-adapéop
is not
in_
use.

w 47 Lamp.

use in the ordinary way.

Fina! Hints.

A pockét voltmeter, that can be purchased
for a few shillings, is necessary for testing the
voltage of the accumulator cells,  When fully
charged they should register 2-2 volts each, or,
44 for a 4-volt aceumulator. Therc are,
however, two other visible signs of its being
fully charged : onc is that the solution turns
a milky colour, and begins to froth or bubble
on the surface ; and another is that the lead
plates should present a clean, mctallic surface.
in contrast to a dull or even drab coloui, when
the cells are run down or sulphated. As
elready stated, the specific gravity of the acid,
with the cells fully charged, should be 1-2, or,
more exactly, 1:195. This may be tested
occasionally with the hydrometer.

Evaporation inevitably occurs, and should
be made good with distilled water only, a well-
corked bottle of which should be kept in tho
Louse. If any acid is spilt it must be made
good with fresh solution. 1t is best to get a
chemist to prepare this, but those who do so
themselves ghould remember that the solution
shonld be mixed in another receptacle, and by
adding su!phuric acid to distilled water (not
water to acid), and allowing it to cool before
placing it in the accumulator. It i3 also
necessary to obtain the correct specific gravity
of the fresh solution. Be careful never to short
circuit between the terminals.

In order to ascertain the dircetion of current

in the housc mains, prepared paper may be
obtained from any clectric supplies firu. It
this paper be darmped and touched by the two
wires, it will turn red at the negative terminal.
When the positive terminal has thus been
found, in order to avoid having to repeat the
operation, a small tag, marked with a con-
spicuous red cross, should be attached to the
positive wire near where it is coupled to the
positive terminal of the accumulator. Alter-
natively the insulation of the-positive wire may
be painted bright red or bound with red tape.
To avoid having to take off the terminal nut
cvery time the accumulator is charged,. tho
ends of the wires should be attached to copper*
or brass clips with the ends slotted, so that the
nuts need only be slackened, the clips pushed
into place, and the nuts screwed up tight again.
The resistance of the lamp naturally varies.
For charging a 6-volt accumulator from a 100.
volt eurrent supply, a carbon filument lamp of
32-candle-power should be employed. For a
200-volt cireuit a 60-c.p. lamp would be re-
quired. A metal filument lamp ecould be
employed, but, as it only passes about a quarter
to a third of the number of watts as a carbon
filament does, it would take about.three or
four times as long to charge. Oan a 109.volt
circuit, a 32-c.p. carbon filament lamp allows
about one ampere, so that for a small G-volt
accumulator a charge of about 12 hours duration
would be required, according to the capacitys
(T'o be continued). I
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Aviation
and Wireless

ot

By MICHAEL EGAN, Late [nstructor of W/T, R.AF.

HE immense value of wireless in solving
the problems of modern commercial
aviation is gaining wider and wider

appreciation every day. So far, in the
machines that fly to and fro acrosq the Channel,
the privilege of using wireless telephony for
the purpose of speaking to their friends on the
ground has not yet been extended to passengers.

But that is only a matter of time. Air
liners of the future will no doubt be equipped.
with a small wireless teleptone bureau for the
convenience of passengers, who will be able to
get into communication with their own homes
via the land system of telephonic communica-
tion.

The passenger will first call up the ground
wireless station and state the desired number,
e.g., Vietoria 2761. The ground operator will
then, through the Victoria Exchange, get a
clear line to this number, to which he will
connect up his own apparatus. 'The aeroplana
passenger will thus be able to carry on direct
conversation with the members of his own
home. ‘

Although this stage has not yet been
reached, however, the great impeortance of
wireless in numerous other directions is being
demonstrated daily. On practically cvery
flight there is oceasion to use the telephony
installation with which each cross-Channel
aeroplane is fitted.

_These installations are, of course, operated
by the pilot, as, for commereial reasons, it is not
desirable to carry a * non-paying” wirelesy
operator on such comparatively small machines.
And since the pilot has many other importanst
things to attend to dudring flight, it is necessary
that the wireless gear should be simplified as
much as possible.

In practice, the only instrument that needs
manipulation on the part of the pilot is o
* control ” switeh, by means of which he can
change over from “send” to “ receive” and
vice versa. He can, if he wishes, alter the
tuning of his receiver, but this is rarely
necessary sincc lie works on the same shost
wave-length all the time.

This control switch can be seen in the
accompanying illustration of a pilot’s cockpit.
1t is fitted on the left-hand side of the fuselage.
Next to it is an aerial ammeter, by the reading
of which he can tell if his transmitter is
working efficiently.

Next to the ammeter is the winch from
which the aerial is released as soon as the
machine has attained the necessary height
after leaving the aerodrome. To the right of
lhe photo, just behind' the pilot wheel, the
transmitter microphone can be seen.

From the winch the aerial wire is conducted
through an insulated tube to a position that
brings it clear of the under-carriage of the
machine; TIn order to keep it in place during
flight a lead weight is attached to the sus-
pended end.

From the very earliest days of aireraft
wireless it was always necessary to pay

particular care to the winding and unwinding

of the aerial. 1In letting it out, if your hand
slipped from the handle of the wineh, thus
allowing it to run by itself, the momentum
acquired by the weight at the end invariably
resulted in the aerial snapping and being
carried away from the machine end.

Also, when winding it in, if care wasn’t
taken to slow up during the last few turns. the
lead weight jammed against the bottom of the
aerial tube with'a force that was quite sufficient,
after o few repetitions, to sever it from the
wire. It would scarcely be an exaggeration to
say that hundreds of lead weights and aerials
were lost in this manner during the war.
Numerous methods for supplying power to
the wireless transmitter have been tried.
Attempts were first made with accumulators,
which were used in conjunction with induction
coil transmitters. Later, when more efficient
transmitters were designed, small petrol-
driven motors were carried on larger craft for
generating power.

The most cfficient method of all was arrived
at when the wind-driven
generator was devel-
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Unlimited power is not requirzd, however
In fact, it i3 especially desirable that the
power should be maintained at a constant
value during transmission. Precautions are
taken to effect this by arranging for any
excessive - development of current to be
automatically cut off from the transmitter.

It sometimes happened that, during a fast
nose-dive, the windings of the generator were
fused by the excessive rise of current that
accompanied the increased speed. Tt will be
remembered that something of this nature.
occurred to the generator on one of the first:
aeroplanes which attempted to fly the Atlantic.

There is no more interesting development. of

.aireraft wireless than that of direction-finding.

Two methods have been used extensively.
In one, the direction-finding is done by ground
stations. In the other, the aireraft carries its
own direction-finding gear and finds its own
position from fixed transmitting stations on
the earth.

The former method is employed daily in
connection with the cross-Channel air routes.
Of the direction-finding stations econcerned,
there is one ‘‘ control ”’ station whose function
it is (besides direction-finding) to acquaint the
pilot of a machine with his position when desired.

A system is in course of development which
will eventually enable the pilot to automatically
direct his machine when le has arrived too
close to a D.F. station to make use of the
ordinary direction-finding apparatus with any
degree of accuracy.

The system is known as the Rudder Bar
method of direction-finding.

The ** searching ” coil of the D.F. gear is
coupled to the rudder bar in such a way that
the slightest movement of the rudder contro®
in an anti-clockwise direction will move the
“ searching ™ coil throngh a large are, in s
clockwise direction, and vice versa.

Therefore, if a station is, transmitting, and
if the ordinary method of direction-finding is
heing empioyed, no signals will be heard if the
*plane is flying directly towards the aerodrome.

But if the machine gets off its course, or the
rudder is so moved that the 'plane begins to
veer off itz course, the * searching” coil will
also move, and as it does so, over a large are,
signals will be heard in the pilot’s receivers,
and thus warn him that he is off his course.

To correct this he has but to adjust hie
rudder until the signals cease. Automatically
he can then steer in the correct direction of the
aerodrome.

The Marconi Type 14 D.F. apparatus has
been specially designed for aeroplane work,
and the simplicity of its operation and com-
pactness have made it of particular value to
acrial navigation.

(Continued on opposite page)

oped. This took the
form of a very small
electrical generator
which was fixed on the
under-carriage of the
machine. This is the
method that is em-
ployed universally
to-day.

One end of the gener.
ator shaft carries o
small fan, which is ro-
tated by the air pressure
from the “slip streamn
of the machin¢’s pro-
peller during flight.
Thus the power devel-
oped is affected by the
speed of the machine.
As the speed of the
machine increases, so
does the speed—and
hence the power—of

the generator.

Calling up Croydon from a ’plane.

Croydon station is shown in heading.
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The call signals of aircraft fitted with wireless telephony apparatus are

- +

> e . represented by capital letters in the Roman®characters.
TELEPHONE WIRELESS, AIRCRAFT, Mk. 1. An example is the Handley Page machine G.E.A.P.J. -
S_E.T RECEIVING, ‘The wave-lengths employed by aircraft are 600 and 900 metres. Tele-
— phony on 900 metres may often be heard between ’planes and aefoplane
AT — stations, the most familiar of the latter probably being Croydon Aerodrome
T HT Wireless Station, call sign G E D, which transmits telephony at all times
1 Ik TR of the day to aeroplanes on the Continental air routes.
s y Y
Wll { [“ - 1||l| On many oceasions machines bave been directed to Croydon by means of .
the D.¥. facilities provided at that station, despite thick fog and adverse
weather conditions in general. s
The knowledge that o ’plane can “nosc” its way home is a great
comfort to the passengers, who, naturally, feel a little nervous when a
= thick blanket of fog suddenly blots out the face of the earth and all aero-
== grss drome markings included.
f G i Without D.F. apparatus it is certain that crashes would be more frequent
2 and that the Continental passenger service by 'plane would he negligible.

] : The ranges obtained from the °'planes to the aerodrome station are
something pver 100 miles, and in numerous instances speech has’been heard
from a ‘plane ascending from the Paris aerodrome at the Wireless Station
at Croydon—a distance of about 240 miles.
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i ig umber was inadvertently leit in. and has'no reference to the text of the article) shows the circnit used in an aircraft three-valve
telzggog?g::'givnelfrzk%d gfbie?zt;(t?:c:; H J, aerial tuning ‘inductance (note the control with fuses are separate) ; L T, resistances for the detecting and amplifying
valves ; E, tondenser in series for short waves ; K and K 1, L.F. transformers ; L, fixed condenser ; M, grid leak and condenser.

ia aircraft two-valve C.W. receiver, with wave-meter combined. To operate this sef, switch on buzzer of wave-meter,-and adjnst
itsagidz?:gﬁod;‘agszfl‘;fg&%so zI\)g received. - Adjust the A.T.L. and aerial condenser to tune with the wave-meter. If the PURE musical note of the buzzer is
heard, the set ig rezdy to receive SPARK signals of that wave-length, but not C.W. The filament resistance and reaction coil must be adjusted so that the ordinary
MUSICAL QUALITY . of-the buzzer is lost,” and the steady mote changes to a peculiar warbling sound. The buzzer sxgllals can now be decreased in intensity,
and-the above adjustments made to make the set as semsitive as- possible, still keeping the valve oscillating. A good test of the latter condition is to move the
A.T. condenser to its extreme position, when two sharp clicks will be heard. For ‘* searching,” proceed as above to get the valve oscillating, setting wave-metet
to a'ny convenient wave-length. Then place A.T.I on stud 9, and search through whole range of condenser, Repeat on studs 8, 7, and S0 on, ‘When siguals ara,
heard, adjust reactance coil to most sensitive position. L.R. *phones not to be used with this set. X

The photo in circle shows pilot’s cockpit. The control switch-is shown; and the aerial winch,
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Controlling a Ship by Wireless

ECENTLY the American - battleship
R Jowa was controlled and mancsuvred
by wireless from a distance of twenty

miles with not a single soul aboard.

To enter into technical details is out of
the question,-but it is quite possible to give
the layman some idea of the prineipies under-
lying distant control by wireless.

We will suppose that a shi{) out at sea is
being controlled from a wireless station on
land. The first thing the controlling operator
wishes to do i3 to start the ship’s engine.
On his right hand is a Morse tapping key
gimilar to that found in any telegraph office.
He gives this key one sharp tap, and im-
mediately a definite amount of electrical
energy from a battery travels through various
instruments, and at length along an aerial
which is about fifty feet high.

From the aerial the energy is flung broadeast
into space, and travels through a medium
called ether in the form of waves which, if it
were possible to see them, would resemble
in formation the waves of the sea. What
ether is, nobody has yet found out. Einstein,
with his natural aptitude for dispelling
illusions, has proved that there is no possi-
bility of detecting its existence, and this has
caused many scientists to doubt its presence
altogether.

Anyway, the point ig that electrical cnergy,
when propagated with the proper instruments
inta space, travels on something and arrives
at its destination, where it can be utilised in
the same way as the electrical energy which
travels comfortably along the common or
garden copper wire.

Almost m- stantaneously
on leaving the aerial of
the land wire- less station,

some of these waves of
energy—their official name
in electro-magnetic waves, and they travel
at the rate of 186,000 miles a second—strike
the aerial wires stretched between the masts
of the ship, and, entering the wireless cabin,
Hlow through various instruments collectively
called the receiver.

Now the amount of energy, when it arrives
in the receiver, i3 very small, for more than
999 per cent. has been lost in space.

But attached to the receiver is an instru-
ment called an amplifier, and this magnifies
the energy which does arrive to an cnormous
extent.

The energy, owing to its powerful magnifica-

_tion, brings an instrument called the selector

into play, which in turn works an automatie
switch.

The definite amount of energy which the
operator has sent causes the selector to move
the automatic switch in such a way that it
completes an electrio circuit, and causes a
new supply of emergy from a local electric
battery to ow through a coil of wire. Running
through the centre of this coil of wire is a
bar of iron, and the fact of the energy flowing
through this coil of wire turns the iron bar
into a magnet. The magnet, by the force of
ity attraction, pulls in a switch whieh scts
the ship’s engine going; for everything has
been prepared beforehand.

The operator on land now wishes to steer
the ship to the left. He again taps the Morse

key, but this time gives
\ it two taps instead of
one, thus sending into
the ether twice as much
energy as he sent for
starting the engine. The
two bursts of energy
travel in the same way
as before, and are also
magaified on arriving at
the ship. This time,
however, the selector is
actuated by two bursts
of encrgy instcad of
one, and therefore causes
the automatic switch to
move in such a way that
it brings into action an
entirely new electrical
circuit which works
another coil of wire and
iron-bar magnet. As
before, the magnet pulls
in a switch which starts
a small electric motor,
constructed in such a
fashion that it pulls the
ship’s rudder to the left.
If the operator wishes
to put the rudder to the
right, he gives the Morse
key three taps, which
y { releases three bursts of
R} energy and acts on yet.
another magnet and
electric mator.

In this way, any num-
ber of things can be
done on the ship, sueh
as firing guns and tor-
pedoes, or even reversing
the engines.

Americans call this the * Radio Pup.
wkeels, and can be controlled by wireless.

p.”? It is a small model of a ship on. # % *
You press a key and say
““ Come here **—and it comes |

A wireless rator,

when receiving by wireless, hears all stations
that happen to be sending wircless messages
at the time, provided they are within range
and that his receiving apparatus is correctly
tuned to their sending instruments. There-
fore, in the ordinary way, a ship being con-
trolled from a distance by wireless waves is
liable to be accidentally controlied by any
other wireless station which is also sending
out waves into the ether. ~

In order to make this impossible, an in.
genious instrument called a wireless lock has
been invented. It works somewhat on the
principle of the combination lock of a safe.
Such a safe can only be opened by a person
cognisant with the letters which have F:cked
the combination. It is the same with the
wireless lock, for a certain letter of the Morre
code has to be sent in a certain way by the
operator who is doing the controlling before the
rest of the apparatus will function atall. No
outsider can iierefore butt injand create chaos.

This lock will be of greatest value in war-
time, for previously, if one party sent a
wireless-controlled ship into an enemy harbour
with a load of explosives, it was quite possible
for the enemy to return the ship by wireless
with its present unexploded; and this, of
course, took away a great deal of the usefulness
of wireless control as a weapon of war.

SHALL WE HAVE MUNI-
CIPAL BROADCASTING
STATIONS?

EN thousand pounds has just been voted

by New York authorities for the prepara-

. tion of one of the most up-to-date and
powerful broadcasting stations in America.

Plans for the completion of the station are
rapidly going ahead, and before this summer
is over citizens will have a daily service of
news, information, and entertainment from
their own broadcast station, situated at the
top of the Municipal Building in City Hall
Park, New York.

Its range will be about 1,250 miles, and the

rogrammes will nclude concerts, educational
sctures on health, fire and crime prevention,
muricipal government, and any other matters
of interest. The mayor and other influential
public gentlemen, some of whom are wireless
enthusiasts, have looked ahead, and seen tho
present and future possibilities and advantages
of a state-owned broadecasting station.

To the police, the radio will render a valu-
able service. They will be able to enlist the
help” of thousands almost instantly in any
important crime hunt. Thus, if a crew of
bandits are escaping by motor-car, a broadecast
call will put numberless interested citizens on
the track, in every portion of the community,
however remote from the scene of the crime.

People will be informed by broadcast how
to guard against criminals: lectures will be
given by police officials to aid citizens in
gnarding their property and supplementing
police etforts.

The municipal authorities will be able ta
talk to the public at large, and convey the rules
of personal health and sanitation, so that
Jbroadcasting will be a powerful force for better
citizenship. Only music and entertainment
of the best quality will be transmitted.

Will Londen follow suit ?

At present the broadcasting arrangements
are being left in the hands of business firms—
and the resuit has not been encouraging.

A uationalised station imight -therefore seem
to solve the problem.
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How toMake a tixed Condenser

HERE are -certain materials essential for
the consiruction of wircless apparatus
with which the ordinary non-wireless

aan is unfamiliar.

One of these is paraffin wax; and beforo
going on to describe how to make fixed con-
densers with paraffin wax, tinfeil, and paper, it
is better to say a word er two abount the wax.

Paraffin wax is a tough, translucent sub-
stance, much like camphor in appearance,
greasy to the touch, and almost odourless.
There is no need to go to the chemist’s shop to
buy it. Find a good drysalter er oilman who
will sell it to you at aJower price.

Paraffin wax melts at a fairly low tompera-
ture—below that of boiling water—but it
takes a long time, ever gentle heat, for any
considerable amount of it to melt. After being
melted it cools again very slowly. Tt is ad-
visablo not to hurry the melting too much, as
you may * burn” part -of the wax while the
other part is still solid and unmelted. Buent
paraffin wax gives off a disagreeable smell, and
Joses its' most valuable property, thet of
insulation.

Though it meits at a fairly low temperature
it must be made considerably hotter if it is to
turn into steam and expol the maisture con-
tained in cardboard, woed, paper. or other
matcrial whose electrical insulation it is
desired to improve. Consider what is likely to
happen if a piece of damp woed is immersed in
cool, ‘melted paraffin wax.

The moisture in the wood, which provides
the path for the current to loak away to earth,
would ° romain there, and the .colder wood
would cause a skin «of chilled paraffin wax to
form on the outside -surface and prevent the
moisture from being expelled.

Tf the temperature of the wax is raised woll
above the boiling point of water the heat of the
wax permecates the wood and turns the mois-
ture into steam, which, by its cxpansion,
readily escapes out-of the fibres and is replaced
by the liquid wax. The wax, when it cools and
eolidifies, prevents the rcturn of the violently
oxpelled wet, and the wood has its insulation
permanently improved.

This can be scen in operation if two small
picees of wood, one dried for a long time in a

goad oven, and the other picce just “ordin- |

(!

arily * dry, aro immersed in good bot wax.
The specially dried picce will bubble just a
little and thon cease, while the ather picece will
‘continuc+to boil and froth for quite a long time
as the stoam cscapes.

A good deep iren saucepan over a slow-
burning gas-ring is best for meolting the wax.
Let the lumps of wax dissolve gradually in the
Jiguid, like chips of ice in a tumbler of water,
aud then, without increasing the rate of heat
supplied, allow it to go.on getting graduslly
‘hetter antil it gently stmmers. Lot it cool just
a littlo before using.

While the wax is being melted preparo
hree similar strips of paper, thin and tough
like good foreign lotter paper, abeut 12 inches
Jong and 4 inches wide. Foolscap paper will
do, but a thivnsr paper. is better if ‘it is a gnod
tough spocimen.

;/Tin Foil Tabs /—-s

—

Benail

Procure two strips of tinfoil 11} inches long
and 3 inches wide. Lay one piece of the paper
down flat on the tahle. On top of that, and half
an inch from one ond of it—we will call it the
“A" end—take one of the strips of tinfoil
and place it on top-of the paper . exactly in the
middle, with a half-inch margin all round.
(Sce Fig. 1) -

Double baek the last quarter<inch of the
tinfoil, snip it with the scissors twe-thirds off,
and double over the side. (See Fig. 2.)

Lay on top of the foil the second strip of
paper, exactly coinciding with the first strip
of paper. Then take the second strip of tinfoil
and treat it exactly as the first strip, only that
the snip must be made on the ofher end of the
tinfeil 50 that it will fold ever the reverse end
of the paper.

Now lay the third strip of paper on top of the
foil cxactly coinciding with the other twe
paper strips. Take an ordinary round lcad
pencil and, beginning at the *“ A end of the
pile, which now consists of three strips of
paper and two strips of tinfoil alternately

placed, roll it all up together like a cigarctte,
the pencil occupying the place of the tobaceo.

Tie up the roll with a piece of thread at tho
middle, then turn over the projecting tal) of
tinfoil at ¢ach end, and tie that down also, and
your cendenser is complete. “The two pieces of
tinfoil must not touch -each other anywhere, not
even at the ends where the tabs are.

Carefully draw out the pendil and let tho
condenser soak in the het paraffin wax until
any bubbles rising frem it to the surface havo
ccased to-appear. Take it out and let it cool.
Two picees -of thin tinned eoppor wire bound
ronnd eacdh end of the eylinder and -making
good contact with the tinfoil tabs, will give
yon your connecticns.

This will make guitec a goed blocking -on-
denser for your telephones on a crystal sot.

The purpeso ef this condenser is to allow
high -frequency currents a path past tho im-
pedance of the receivers, and to provide o
reservoiv i which to accumulate charges
which the condenser will ultimately dischargo
through the receiving
telecphones. The suic

type of condenser may
be msed to bridge tho
high-tension battery if
you arc using a valve,
and -for many -other
purposos in conncetion
with o wireless st
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ledge and expericnco
will indicate.

ETHER AND WIRELESS

THER is the mysterious ° something™
which is believed by many to be present
in space as well as in selid substances.

To oursclves, on this earth, ether conveys
luminous vibrations to our cyes, and wireless
waves to our roeeiving sets. Light waves travel
at tho rate of 186,000 miles per second. and
wireless waves at the same speed. Ordinary
sound travels much more slowly—in fact,
paltry 1,083 {ect per sccond.

If you had the opportunity of radio-tele-
phoning from San Francisco to a place as far
distant as New York, your voico would bo
heard almost simultaneously with your de-
livery. But supposing your voico was not
carricd by wireless, and was merely conveyed
as_ordinary seund waves, it would tako ovar
four hours to rcack the same distanee.

Wireless amatours in America have formed
a Relay League for the purpesc of reaching
great distances by co-oporation. At pre-
.arranged times, amateur number one sonds
his message to number two, who lives perhaps
thirty or forty miles distant. The eccond
amatcur, upon roceiving tho message, imme-
diately transmits to anethor momber, and so
it goos forward until picked up a thousand
miles away, whon a xeply is relayed back to
the original transmitter.

The Amorican Relay Leagte has commenced
a regular two-way message system right across
‘the continent from one coast to the other.
They propose to follow this up by gefting
across the Atlantic.Occan to roach Great
Britain, Franeo, and Holland, and hLope later
that we British amateurs will Le able to
acknowledge receipt and roply by our own
relay system. As soon as arrangomonts are
eompleted, thoy wiltl sond a rclay from Ameriea

te Puris, and expect to rocoive a reply in ten
minutes.

These go-shead Awmericans -are not content
with bridging the Adlantic, but already havo
plans for an international systom of abbrevia.
tions whicli will enable amatenrs tho world
ovor to participate in making ‘the cther .carry
their thonghts, views, and wishes.

Ethoer pervades all space—tho earth, suns,
stars, planote are all “floating "’ .in it. Tast
as wireless waves are, it would take about four

arg for a radio message to travel from the
carth to the noarest fixed star, Alpha Cen-
tauri. Ordinary sound to reach tho same
distance would take four million yoars. Sup-
posing one of us-happened to pick up a wireless
signal from one of the planets which move
round the sun, it would prebably uot Lo of
nwuch use to reply, as the.sender lived and died
some twenty-five thousand years ago. ‘i'ho
wave-lengths of ether vibrations pass through
our space as thaengh it were vacuous, therciore
we arc not.consdgious.-of their presence.

The carth, by the power of gravitation, is
harncssed to our sun by the ether. I we
wanted to 'be conmccted to the sun by a
material which we could make and sce, a solid
rod of motal, some four thousand miles in
diameter, stret¢hing from earth to sun, would
ke necessary. .

Somc valuable discoveries in regard to
gravitation have been made by Dr. Charles F.
Brush. He believes that gravitation is a push,
instoad of a pull, and that infringing ether
vibrations tend to push all masses of matter
towards onc another.

The use of the ether for conveying wavos
suitable for wircless signals was first practic-
ally demonstrated by Dr. Hertz in 1887,
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ing by Wireless Music

A Forthcoming Attraction for a Summer Holiday will be
Dancing on the Pier by Wireless, with Weather Reports

telling you when to go Home to Avoid

“ J FEEL like dancing to-night, but I don’t
fecl inclined to turn out,” the young
wifo of to-morrow will say; and her

husband will be able to answer :

“Well, I'll tune in tho loud speaker to
one of the stations broadeasting dance music
by wireless, and wo’'ll dance at home. I'll ring
a few fricndsup on the telophone, and get them
to come in and make a jolly evening of it.”

Or as you stroll along the front at your
favourite seaside rezort, you will see the
following advertisement :

*“Come on the pier to-night and dance to
Wircless Music. Special Programme by the
\White-Nosed Nigger Band of London will
be broadeasted from their Tondon head-
quarters. The Premier Band in the Land ! 7

And this is how it will be done.

Several loud speakers will be placed along
the pier, and the wircs from cach instrument
will be connected by means of a plug into a
socket in the floor.

These sockets will be wired to a.common
circnit connecting all of them, and the wires
will lead to a wireless room.

In other words, without the aid of a band
on the picr itself, visitors will be able to
enjoy dancing, thanks to a wircless operator,
or operators, whose dutios it will be to pick
up the broadcasting wave and keep it tuncd
and steady throughout the evening's enter-
tainment.

Not a Dream.

By utilising valve amplifiers, any number
of loud speakers can be supplied with current
for the wireless sct.

This is not & beautiful dream of what may
happen in the far-away future ; it has alrcady
happened.  The picturc, herewith printed
depicts a sceno that rcecently took place
on hoard a passenger ship plying between
New York and Havana.

Dancing was enjoyed on board ship, thanks
1o wireless musie picked up out of the air
from the distant hroadeasting station at
Newark, N.J., just outside New York.

Tho illustration shows a loud speaker
placed on the deck, and tho wires connect.
ing it with tho wireless
cabin. When tho vessel was
in  Havana Harbour. the
wircless waves travelled a

distance of 1,200 miles before the music was
heard on the deck.

This marks a phonomenal and wonderful
step in the application of wireless musice
and concerts. Perhaps tho ocean traveller
of to-morrow even will be supplied by wircless
with music whenever he fecls inclined for it. 1t
can be supplied right into his cabin simply
by turning a switch mounted on tho base of a
small horn device fitted on to tho wall.

Questions have been asked whether, in
such cases as -are here illustrated and de-
scribed, it will be possible to roceive other
wireless messages of a more regular nature
from ships, news broadcasting contres, cte.

Morse and Music.

Tn the casc of most wireless recciving scts
this. will not be possible, and cither one or
tho other can only be received at the samo
time without scriously interfering with tho
clearness and strength of.tho wireloss music.

Novertheless, where it is imperativo to
pick up a wircless code message at the same
time as wircless music or concert is being
received, an expert operator ean tuno the
wircless wave sufficiently to bo ablo to pick
up simultancously the dot and dash signals
of wircless telegraphy:.

Tho dots and dashes will be heard through
the loud speakers throwing out tho dancing
music or concert, but frequently, when the
dot and dash signals are quite clear cnough
to be read without difficulty, they will stiil
be weak in the loud speaker, so as not to
interfero to any detrimental extent with the
music.

Porhaps the dots and dashes may be heard
by those dancing past the horns, which will
give the chance to tho ex-serviee signal officer
to “swank,” and tell the latest news being
received to his pretty partnor. \

Timo signals and weather reports

)

18

Wireless Dances are a regular feature on some American ships.

the Rain.

will be picked up at
all times, and relayed
through the loud
speakers for the bencfit
of dancers.

Tho weather reports
aro being found to be
wonderfully accurate
in their prophecies, so
a warning of “rain
coming ” may enablo you to get home to
your hotel without getting your flannols
soaked through.

Dancing in the Air!

Recently a well-known dancer said that sho
could have given a dancing lesson in the air,
whilst crossing in one of the cross-Channol
acroplancs, if she had been able to move a
chair or two aside.

What she would have done for music was
not made quite clear, but it seems but a small
gtep to introduce in the near future, by the aid
of wireless and loud speakers, rcal facilities
for dancing in the air.

Perhaps one of the additional attractions of
the airway to Paris will be proclaimed in
advertisements as follows :

“*“Spend your tea timo travelling to Paris.
Enjoy a Thé Dansant in the air, and at the same
timo travel from the British capital to the gav
Continental capital. Book your passage in
the ‘Palais de Danse,’ the latest and most
luxuriously built aeroplane in tho service.”

The music being, of course, provided by
wireless received from land, and thrown into
the giant aeroplane’s rooms by loud speakers.
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WIRELESS QUESTIONS AND ANSWERS.

This s tthe second atticle by Mr. Blake -in-which he has compiled

a series «dl qguestions :and answers about ‘wireless

Is there any danger from lightning sin con-
nection with an aerial ? No; asithe:aenialiis
connccted through the receiver sosearth, tthe
system actually forms a lightning jprotector.
The receiver, especially if a crystakisused, may
siffer:becausc of ligchtning, and:theréforciitiss
advisable during a bad thunderstormttottake
the:aerial and earth wires off the ree¢iversand
join them 'together. Twist them ‘together,
making sure that there is metallic ccontact
between them.

3 % *

What are ‘“.aimospherics’” ? Either natural
clectric waves-formed : hy'lightning dlischarges
or - atmosphetic (eleetrieity collettad ‘by :the
.acrial and cdischarged ito earth. " ¥tmo-

sgpherics “uare.generdlly troublesome’insummer,
wastthoy: maketbatl notsosiintthe jphones.
ook &k *

HHow .does arerystal recéiver work? (Cettain
erysbals allow-electricityttoypass’ throughtthem
«onlytin.owe direction,:ant cthus act as vilves.
Arwiircless svaves-causciintthe aerial a current
whi¢h iflows ifirst1in ‘enccdirection -and .then in
ibhe aother, ‘the cepystal cetts ttho current up so
ithatiit enly makes: thettélephonesiwork when
-the: curretit lows insonedirection. "This makes
the signals audible. ‘Current which ‘¢hanges
its direction with great frequenoy “cannot be
detected by a telephone.
E3 &

What is a .wireless valve ? An instrument
like an ¢leetiic light-bull. It is a glass vessel
pumped ifrec ffrom 4dir .and «containing a fila-
ment, ‘likv ta llamp, surrounded by a ™ grid,”
whi ‘h-isiasspiral or meshwokk of wire, these in
turn being srrrounded lyy:a cmetallic plate.

d 3 s %

How doss 2 walve work® The glowing
filament gives «off - electiieity, which s "eon-
trolled by tthe “ grid > 1in such a.wayithat a
local battery'is causeditorméke.asehick.in the
telephones overy timo avwavestrikestthe acrial.
These -clicks, being «oxceedingly mapidly o-
peated, sound :dike buzzes, .antl so ithe rresuit
in the telgphones :arc iloftyy antd shott ibuzzes,
which caniberunderstadiithyipersonsswhoiknow
the Morso code.”

* b *

Can a valve be usedfor-other purposestthan
reception? | Yos; formagnifying.the strength
of signals and .also_for :sending out -wircless
messages. The Miarconi (Company thas <sent
messages (to ‘Austrdlin ifrom ‘Camarvon hy
means of a-wilve tranamitter.

& = S

Is it possible to:send wireless wawesiin cone
direction ? Yes ; * the !Marconi Comp:uy;, thas
recently demonstrated:from*the .wivéless!itght-
house at Inchikeith Island (Fitthsof (Fotth)ifinw
wircless can; be sentiout in:thetformadfanlbeam,
somewhat ke ithat of -a ssearéhlight.

4 i bl

What isan ““fframe *’aerial? (Onowfwhich
the wire isvwonntliin.theiform:ofsasgpimal. &kt
is generallycof ypottdblessize, “anil coan the used
inside :thehouse.

ek e i

s a frame aacii) msed ibor ssemding? Wox;
it is & very cpeoriradigtorcofyvwaves, antliistused
-chiefly in reegptien. .

B ok 3 %

What is-a direction-finder®? AA ivecéiver thy
means of whichiwe can-aseertain tthodlirettion
from the recéiving ‘station .af ithe ssentling
station. By .miking uibsezvations 'from ttwo
D:F. stations, we can. ascertaintthe posilion of
the sending stition—obvionsly a useful pro-
cess’in comnettion with soa and air navigation.

By E. BLAKE, AMIEE.

iIs-medern direction-finding aceurate ? Yes,
tbo within‘half a geographical degrec.
: * * *”

‘How far-ean:a wireless station-send ? This
.depends on:itsipower and the sensitiveness of
tthe ‘receiver. “Modern high-power .apparatus
cean“span the globe.

# @ %

‘What iis tthe ppower of a sending ~station?
Actudlly tit 1is tthe number of kilowatts of
electrical spower «d¢livered by :the gencrator
to the aenal-gystem, which is the radiator of
ienergy. Sometimesiit-is rated at thopower
«oftthe, gencrator.

o * s

‘How.gan music be sent by .wiréless? Music
makes sound waves in the air. ’Thesc .are
cdireeted into an instrument ecalled a micro-
vphone, which ‘is connected in the sending
wapparatus in such a way .that under the
rinfluence of sound waves ‘it ccan vary -the
wireless waves exaétly in aceordanec with tho
variations of the sounds. Roughly, the sound
swave:forms are reproduced ‘in the .ether as
-ether wave-forms. These are turned back
again into sound by the recciving telephones.

v i #*

Is wireless telephony eclear "and distinet ?
¥Yes.  The -advantage “of ‘wireless telephony
over the ordinary line télephony.is-that there
is no distortion of:the waves,.no matter what
the distance may be.

*® = *

What is the difference between sound waves
and ether waves? There are a number -of
differences, chief of which is thdat sound is
produced by -a vibrating body, and sound
waves are theréfore vibrations of some material
body, whereas-ether .waves are not. Further,
sound waves.are:pressure waves, whereas the
ether is not compressible. In ether the
vibrations take placc at right angles-to the
divection in which the wave-éffect is propa-
gated, but in sound the parti¢les<of .material
vibrate in the same - direction “as the wave-
éffect travels.

=" * *

What arc ‘“damped ” waves? Wircless
wayes of the "kind emitted by transmitters
cmploying tthe ‘“spark” system.  Their
characteristics are that they appear in groups
or ““ trains,” iin .which teach ywavo “is by a
definiteiand constant’degrecwveaker than tho
‘oac preceding it. “Tho constant guantity by
-which eath-suceeeding wave'is wenker-than its
rpredecessor tis-called the “ logarithmic “deere-
:mant.”

it " I

“What are ‘‘undamped *’ waves? Waves
sent ont by a wvalve or *“arc” :transmitter.
'Fhty have no logarithmic rdecrement, each
tbeéing of ‘the samiec power, and they form an
witbroken -seties. Hence their ‘common  de-
ssetjption as *“continwous waves ” or “ C.W."”
¥ & *

“Can a erystal receiver recéive messages sent
thy 'C.W.? Only if the message is by wireless
ttelephony. It cannot: recéive telegraphy by
tthe C.W. system.

*® b4l

What can a valve receiver recéive? It can
‘be designed to receive ““ spark ™ and “ C.W.”
ttelegraphy and also wireless telephony.

5 = =3

“Can a receiver pick up messages onany wave-
tdength ? ~ Yes, on any wavedength used for
-wireless ; . bdt it is better to -have ome to
‘receive over a more”limited range 6f wave.

for the ‘begmner.

‘lengths. 'For example, one designed to receive
‘on -waves .varying in length from 200 metres
to 2,600 'métres would suffico to receive
amateur ‘télegraphy and telephony, ships,
‘broadcast 'télephony, Eiffel Tower time
signals and telephony, telephony from the
‘Hague and from Nauen (Germany), etc.

Whatiis a kilowatt ? Ono thousand -watts.
A watt is the unit of clectrical power, and
means““one ampére of current at a pressure
of-onc volt.”” (Volts X ampéres=-watts.)

* * &

Can wireless signals be recorded in permanent
form? Yes. They may be taken down con
a dictaphone and transcribed at leisure. They
-may be recorded on paper tape at hish
-speeds, in ink or photographically

® *

How«ean one find out the wave-tength of a
:station'? Turn to the siznals of the station
and measure the wave with a wave-mater;
look in the list of stations issued by the
International Bareau of. Barne. :

3 % e

How do ships get-their daily news.? From
the Marconi station at Clifden, Treland. This
service, over twenty ycars old, was until
.recently performed by the famous station «t
"Poldhu, Cornwall. Leafield also sends.ncws.

* & gl

Does. the weather allect wireless? Wet or
fine, clear or foggy, hot or eold, there is no
appreciablo difference to wireless. Certdin
Jinds- of weather, generally in summer, breed
‘* atmospheries ”” which tend to interferc with
signals. It is” the electrical state of tho
atmosphere which affacty” wircless.

% * B

Can-wireless work better by night than day ?
Yes. By night the range of ,a:transmitting
station is greater than by day, though. of
course, a commercial service «does .not rely
upon this phenomenon, but can send messagos
at all timos. Night ranges.arc uncertain.

% 5 %

Why is night better than-day for signaliinz ?
Because in daylight the "atmosphere absorbs
more "of tho éleetricity carried .by -the waves
than during darkness.

% * »*

What are *“freaks’>? Abnormal “ranges
of transmission or reception. During a fréak
period a.receiving station will, for a limitcd
-period, -get sigoals from seome.station.far eub
of its range.

L %

Can signals be:received best from a-certain
direetion.? (General oxperience shows that,:as
a rule, signalling -is easier:in. a.north to soth
-or 8."to "W:udire¢tionithan! between E. and W,

* o e g

0an wirgless be:made * direetionil”” ? ~Yoa.
Mpart from the Franklin-AMarconi wiréhisy
beam, -whichyis the-most potfeét cexample 4f
true directional signalling, there'is the method
discovered by Senatore Marconi, and ndw
cemployed at Clifden, whereby signalling tis
'betteriin one direétion than apother.

F £d * . A

How:is.directional Signalling done? It was
found by Senatore Marconi'that if the sending
acrial -was -pointed away from the wost, ‘for
cxarple, “tho waves "going towards the west
are “the strongest. © Therefore thg aerial .at
tClifden iis &0 construeted, Sbecause Clifden
~communioates wostwdrds with tthe statien at
Glace .Bay, ‘Nova Seotia.
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A WIRELESS TYPEWRITER , AMATEUR
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. This photograph was sent in by Mr. W.

5 = - ) 3 3 |5 | : home-made dir

By the vse of Mr. Creed's wonderful invention, wireless messages can be received and automatically typed

&t 100 words a minute. Mr. Creed demonstrated the utility of his invention before the-Royal Society,
and the apparatus recorded siguoals in the Roman type at orer 100 words a minute.

£

3 = = 3 The majority of amateurs are familiar with the musical concerts
The 7th Holborn Scout ** Cubs . are rightly proud of their receiving set. They may sometimes be sent out by P C G G, the_Hague wireless station. This photograph
found on Hampstead Heath, deeply engrossed with their apparatus, and getting excellent results shows the control panel of the transmitting apparatus, with a

with a gmall aefial; gramophone ‘¢ broadeasting.”
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- D.F. STATION ILLUSTRATED WIRELESS LECTURES
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T. Appenbeck, of the Ritz Hotel, London, and shows his
ection-finding frame aerial set,

Illustrated lectures by wireless are now possible. Hand-coloured pictures were recently projected on a screen in an American
broadeasting station, and duplicates sent to various other halls in the U.S.A. The lecture was broadcastel by wireless, and the
\ pict were arranged in order, so that the duplicates could be altered a5 thelecturer proceeied.

The Boy Scouts of Westminster City School, under the direction of Mr.- E. Haslack, their scout-
master, are being well grounded in the principles of wireless and the Morse code. They are
seen here receiving messages on the school set.

I

e — R — ) This amateur wireless set. which is of the single-valve type, is all home-made by Mr. S. Rudeforth,
This shows the aerial system employed at the Hague, from which are radiated 64, Worthing Street, Hull.  Mr. Rudeforth states that he has heard American stations with this
the concerts we all look forward to on Sunday afternoons. set, and that be receives the Dutch concerts quite clearly.
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No. 7. CALCULATING THE WAVE LENGTH OF AN AERIAL.

HE calculation of any required wave-length is generally aecom-
plished by means of a .piece of apparatus known as a “ wave-
meter.” This instrument, while measuring more accurately

the fundamental wave-length of any given aerial than the following
niethods, usually has no place among the apparatus of the amateur.
It is fairly expensive to purchase, and its utility is confined to-special
occagions. Simple arithmetic can he utilised instead of the wavesmeter
for finding the natural wave-lengths of either vertical or horizental actidile,

The natural or fundamental wave-length «of an .aeridl i3 tthe - wave-
length of .the.actual aerial wire-itself, as distinct ‘from:any wavetlength
it might.have,if either capacity in the form of a condenser, oriintlugtanee
in the form dfsa tuning:coil, were connected to.it. ‘lietiuscconsitiertfivat
the ‘fundamental "wave'length of :a -vertical aetial. _Asimyle werticdl
aerial, such :as:a-suspended .copper ‘wire, - or teven .1 - high mast wiith :an
insulated wirerrunning the:wholeilength of it, willpossess-affunidamentdl
wave-length.df four timesiitsiown'length. Iftthe wireiisififtyfeetilong,
for instanee,:it wiill have -a rnaturdl wave-length «df 200 (feet, Wmetre
is equal o '8} feét or 3:25 ifeét. Let us suppose 'tinit we wrish tto
erect.an aeridl dfsthe type 3just describetl, with e funamentdl wwave-
length -of - 380 1metres, whidh iistthe:wavelength at:present contemplated
for " broadeadting”’ ‘By rmultiplying ‘the :360, which represenssimetres,
by-325 we+¢hall get & certain muniberof ffeet—namely, 1,170. IIf -this
.number ‘is mow .divided 'hy four -we -shall get 292 feet 6 indhes,. or
20275 -feet. This is ‘the length of aerial wlich would be required to
have a'natural wave-length of 360 metres. ;

The process .can be reversed. If we have.an aerial 292'5 feet long, its
fundamentdl \wave-length, as we have seen, will be four times that
length, which is 1,170 feet. To bring the‘feet to metres we must divide
1,T70 by '3:25, the result being 380 ‘myetres. The -erection of such-a
vettical aeridl 292 feet presents -obvious .difficulties, even supposing
permission swere ‘obtained to erect -one -of .this height. ."The figures
given, however; serve to show what a long aerial would be reguired ‘to
rceeive even a low wave-length like 360 metres, and -the -value of ‘the

aerial tuning inductance for lengthening tite natural wave-length of ithe
aerial becomes apparent. It is'not:dftentthat a vertical aeridl asdde-
scribed is used for.either transmission or reception. The aerial dlmost
-exclusively cemployed by 'the amateur:is the‘horizontal wire type. ‘TPhe
fundamental waveslength of this kind of aerial can also be approximated
by using the fa¢tors given below. The natural wave-length, .df :anv
‘horizontal aeridl :measured in feet or yards is 47 times .its .oversdll
length. If, -however, we multiply the length of the .aetid], ccaleilatofl
in feel, by 144, our answer will give us the fundamentdlwaveilength
of the aeridl in.mefres. The proofithat this is so can 'be seenifrom ttive
following .example : ‘Let us suppose that our aerial is to -be I20 ffest
‘long, andxwe :require to know approximately what fundamentalwave-
length it possesses. In accordance with the figures previously miiven
Hor-determining ‘the wave-length of a horizontal aerial, we hdll fiwst
ihave to 'miiltjply 120 by 4'7 to find ‘the fundamental ‘waveilength iin
Hest. 'Mlhe answer is 564 feet. The next step is to convett tthe Heet
iittometres, which we-can do by dividing 564 by 3-25. Weskhall tthen
-hawethelfuntlamental wave-length of the horizontal aerial wire, whighiis
wqpprodimatély 'T73 metres. If the length of our aerial nowile again
«wongitleretl, wwe .can .see that 120 multiplied by 144 will give wms {F12'8
ymetres, ‘wiiidhiis :much the same:as the answer obtained by the lionger
méthod of worliing. This'methedeonid not, of course, be applied:ifsany
:exterior value. of: capacity-or inductanee is connected to the aerial.

Finally, do niat.confuse the factor used for approximating the wave-
length of the vertical aerial with that-used for the horizontal one. Yeu
multiply the length of the former by 4 to obtain its fundamental wave-
length.  You multiply -the length of the latter, measured in feet or
yards,'by 47 if an answer in feet or yards is required. If you desire to
measure your aerial‘in ‘feet, and-obtain its fundamental wave-length in
metres, take the measurement Gf itsilength in feet, and multiply by 1-44
-as described. The resilt will not, of course. give a strictly accurate
computation, but’it is a quick and easy method of determining rougtly
-the naturdlwave-length of your aerial.

s
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i All Wireless Amateurs should order -a copy of this book To-day

Absclutely ‘Up-to-Date .

Wireless Telegraphy and Telephony

And How io Make the Apparatus

An Edtirely New Work
By E. Redpath
NOTE ifS CONTENTS:

General Principles; Experiments; Tuning and Resonance; Transmission and
Reception ; Various Detectors ; Thermionic Valves as Detectors, Amplifiers and Gen-
erators ; Making Single-circuit Recetving-Set, Short-wave Receiving Set, Valve Panel
and a Five-valve Amplifier; Wireless Telephony; Arrangement and -Erection of

Aerials; Index
87 [lilustrations Is. 6d. Net
' (1 The House o Cassell }j

b ! LA BELLE SAUVAGE, LONDON, E.Cd.
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WIRELESS CLUB REPORTS.

The Editor will be pleased to publish concise repo}ts of the meetings of wireless elubs and associations,

Wireiess Sociely of London.

HE last mecting of the session of the above
socioty was held at the Institution of Elec-
trical Engineers on June-14th, when an

nddress wa3 delivered by Sir Oliver Lodge, ¥.R.S.,
D.Sc. There was a very large attendance, and
the lecturc was of intense intercst.

Theo session has been one of great smecess, and
a large number of new members have heen
envolled. Those wishing to mako application
for membership or associatoc membership should
write to the Honorary Soccretary: Mr. L.
McMichael, 32, Quex Road, Hampstead, N.W.6.

* * *

Wireless Society of Highgate.*

On Friday, Junc 30th, Mr. F. L. Hogg gave
tho first of his series of lectures on ““ The Con-
struction of Wireless Apparatus,” at a meeting
of the society at their headquarters at the
Highgato Literary and Scientific Institution.

Mr. Hogg dcalt very carefully and lucidly
with the construction of tumng coils and
contrasted the rclative merits of cylindrical,
basket, and honcycomb coils for various wave-
lengths. He showed how a simple one.valve
circuit should be connected up and then dealt
in detail with the assembling of the various
components which go to make up such a sct.

Mr. Hogg's Jecture was followed with great
interest by those present, and after a few ques-
tions had been put and answered, & hearty vote
of thanks was proposed and carried with ac-
clamation.

The lectures on tho theory of wireless and the
construction of apparatus are being continued
cach Friday until the middle of August, and the
Hon. Secretary will be pleased to reccive in-
quiries from anyone interested and to furnish
iull particulars of the socicty. i

Hon. Sec.: Mr. D. H. Eade, “ Gatra,”
Sedgemere Avenue, East Finchley, N.2.

* * *

New Association {ormed at Newport.

What may provo a stop in the development
of wireless telegraphy in Newport was taken at
a meeting held at the Techniceal College, Newport,
on Thursday, June 26th, for the purpose of
forming a Newport and District Wireless
Society. Mr. J. H. M. Wakeficld, sectional
engincer, Post Office, Newport, presided, and
was supported by Alderman Dr. J. McGinn
and Mr. W. B. Edwards, engineering dcpt.,
Post Office, Newport. d

1t was resolved to form a Newport and District
Radio Association, and to ask Lord Tredegar to
Lecome president.

The other officers elected were : Vice-presi-
dents, Sir Garrod Thomas, M.D., D.L,, J.P.;
Sir Frederick Mills, Bart.; Capt. C: H. Bailey;
Mr. Graham Roberts; Alderman Dr. J. McGinn,

A general committec was formed, and the
number of applicationsal ready received exceeds
three figures.

Hon. Secretary : IEdward R. Brown, M.S.A,,
A.T.P.I., 92, Corporation Road, Newport, Mon,

* * *

Wireless Society in Ystrad. .

A Rhondda Wireless Enthusiasts’ Club has
been formed in Ystrad, and Mr. H. J. Griffiths
i3 chairman. Mr. R. Evans, 69, William Street,
Ystrad, is secretary, and Mr. G. Hiscocks las
Leon appointed treasurer of the club. Since
the holding of the meeting 50 members have
licen enrolled, and great interest is taken in
1the movement. . The club is alrcady in possession

" of a valve receiving set, and lectures will be
delivered by a competent wireless expert. The
society is negotiating for additional instruments,
and it is the intention of the eclul to invite the
public to the headquarters to listen to lectures
and concerts sent from various Lroadcasting
stations, one of which will be established at
Cardiff in the near future,

13a,

reserving the right to curtail the reports if necessary.

Wireless Society of London.

Leeds and District Amateur Wireless Society.*

A gencral meeting was held on Friday,
June 23rd, at tho Leeds Uni\'crsity, Mr. A. M.
Bage (vice-pres.) taking the chair at 8 p.m.

The chairman informed the ineeting that it had -

been found impossible to arrange a discussion on
‘ Dircetion Finding,” as scheduled in the
syllabus, but Mr. G. P. Kendall, B.Sc. (vice-
pres.), had very kindly come forward, and the
chairman had great pleasure in calling upon
Mr. Kendall to describe ‘A Four-Valve
Receiver.”

This set, as Mr. Kendall explained, was still
in the experimental stage, being assembled in
the well-known 50.watt trench set cabinet, and
utilising some of this set’s components. The first
valve functions at radio froquency having
potentiometer grid control, and ijs directly
coupled by means of reactance-capacity or
resistance-capacity methods to the grid of the
reetifier, which functions on the grid condenser
system. The set is provided with magnetic
rogeneration taken from the plate side of the
rectifier to the aerial circuit, which will provide
for the reception of continuous waves if the
coupling be tight enough to set u{) sclf-oscillation
or autodyning. Two stages of low-frequency
magnification follow, and by means of a plug and
jack combination the telephones or loud-speaker
may be placed in the plate cirenit of either the
rectifier, the first L.F., or the second L.F. valves.
The roceiver uses ** R’ valves and will function
on all wave-lengths, being very useful for tele-
phony rcception. Theoretical and practical
diagrams of the scheme of connections were
explained briefly, but clearly, by the lecturer.

A short discussion followed, at the close of
which Mr. Kendall was heartily thanked for
his very intcresting and instructive lecture.
The meceting then broke up and adjourned at
10 p.m., after the apparatus on view had been
closely examined by all present.

Hon. Secretary: Mr. D. E. DPottigrew, 37,
Mexborough Avenue, Chapeltown Road, Leeds.

B % *®

Stockton-on-Tees and District Amateur Wire-
less Society.

A gencral meeting of this Society was held in
the Jubilee Hall, Stockton-on-Teos, on Thursday,
June 22nd, which wsas attended by a large
number of members. This Society, which is
only a month old, is one of the largest in the
district, having cloze upon eighty members.

Permanent rooms have been taken in the
Malleable Workmen’s Instituto, Norton Road,
together with the monthly use of the large

concert hall in which it is proposed to hold.

Jectures, ete. An acrial is bheiug arranged for
and considerable apparatus has been placed at
the disposal of the members,

The Committoe have arranged that some
ofticial shall be in attendance in the rooins evory

evening to cater a3 much as possible for the -
g

wants of the members and also their comforts,
The' fees have heen fixed as low-as possible and
can casily be met by any working man.

The membership is open to persons of any
age, and ladies are also admitted.

Tho general meetings of the Society are fixed
for the second Thursday in every month.

Hon. Secretary, Mr. W. F. Wood, 4, Birkley
Square, Norton, Stockton-on-Tees.

o £ P

Cannock and Distriet Wireless Society.

The abovo society has been formed and
aflilintion applied for to the Wircless Society of
London. At a meeting held recently Mr. Geo.
Milton Whitehouse was elceted chairman and
Mr. T. Ball secretary.

Considerable interest is being shown in the
district and a large membership is expected.

~thanks.

An asterisk denotes affiliation with the

Wireless and Experimental Association.*

A delichtful little cntertainment took place
at the Central Hall, High Street, ’ockbam,
a few days ago, having for its subject
#“Wiroless and what it is.” A paper was read
esplaining in simple Jlanguage the naturc and
propertics of wireless waves.

A receiving set and two lond epeakers were
employed, and a practicul demonstration of tho
reception of music given to the audicnee by its
aid. The music was transinitted by the courtesy
of Messrs. Mareoni, and tuned in by Mr. Voigt.
the installing engincer of the Wireless and
Esperimental Association, under whose auspices
the demonstration had been arranged.

Another excellent itein was a short address by
a lady on ¢ Wirelessin the Home from a Woman's
Point of View.” The general public were then
invited to ask any questions on the subjecct of
wireless they cared to, which invitation led to
a hearty response. Aftor this, alecture on * Wire-
Jess Waves,” with diogramu.atic representations
on the blackboard, was given hy Mr. Voigt, and
roved lighly interesting. ‘The lecturer was
oudly applauded at the conclusion of his dis-
course.

Votes of thanks were accorded the chairman
nn(l_ his assistants, and to the organiscrs for
their efforts in arranging the demonstration.

A popular feature was the exhibition of
wireless apparatus manufactured, for the most
part. by the members of the Association. The
exhibits on view were many and varied, and
represented hours of patient work on the part
of tho makers,

Altogether, it was a very successful evening,
and, if possible, siniilar demonstrations will be
organised from tinie to time,

Hon. Secretary, 18, Meeford Road, Dulwich.

* x *

Middlesbrough and Distriet Wireless Soeiety.

At the 32nd meeting of the above society,
held at its Meeting Room, in Borough Road East,
on Monday, June 26th, at 7.30, Mr. \WV. H, Ward
gave a very intercsting lecture on ¢ High Fre-
quency Currents.”

Howfully explained some elaborate experi-
ments which he had recently earried out, and
pointed out some curious phenomena which he
had focund when working his apparatus. One
very extraordinary eflect which he pointed out
was that the frequency of alternation produced by
Lis apparatus was snch that he was able to pass
sparks 18 inches in length from the apparatus
1o his bare hand without pain, the only sensation
Leing that of warmth to the hand. Another of'
the curious effeets which Mr. Ward explained
was that in a reasonably shaded room the top
of his apparatus gives off a magnificent display
in the lI:)rm of an extensive blue glow, known
technically os the *silent discharge,” which
i3 secn on rare occasions on ships’ masts and at
the points of lightning conductors during a
storm.

Mr. Ward further explained the principal
theories with regard to high-frequency currents,
and the instruments now in use for producing
them, many of which instruments are in regular
uze for the purpose of wireless telegraphy and
telephony. At the conclusion of the lecture
Mr. Ward was accorded ‘a very hearty vote of

A meeting of the Wireless Committee was then
held, whilst the other members listened-in on the
wireless set of Mr. C. K. Thewlis, connections
being made to the aerial, which was raised to a
new mast 55 ft. high. This new mast is to form

art of the society’s permanent aerial, on which
1t i3 hoped to receivo the broadeasting messages
at a high standard of perfection.

Hon. Secretary : Mr. Cleveland Hood, Nun-
thorpe S8.0., Yorks.



114

Popular Wireless Weelly, July 15th, 1922

THE EARLY DAYS OF WIRELESS.

T you read the newspapors you are led to
imagine that wircless telegraphy and
telephony are entirely the creation of

the twentieth century, and that our fathers
and grandfathers did not even know the mean-
ing of luminiferous ether, let alone the delights
-and value-of splashing about in it.

As o matter:of honest fact, the idea of this
new method.of conveying messages is nearly a
weentury old, for it wasdn the year 1831, hefore
the greet Queen came to the throne, aud only
sixteen years after the ‘battle.of Waterloo, thut
James Bowman Lindsay, of Bundee, conceived
the ides -of sending -electric signals without
wires.

“This wonderful man, who was ‘born a cen-
tary too koan for his amazing genius to be
properly appreciated, .actually recorded his
opinion that signals miglt in-this way be sent
across the Atlantic.

Tt was he who really discovered dhe electric
light, and in the year 1834 publicly exhibited
an clectric lamp in_Dundce.

Looking Ahead.

He was the son of .a weaver, -educated him-
gelf, and beeamec a teacher of science. Ile
opened classes in Dundee in the yoar 1834, and
here ‘is an extract from his advertiscment in
“The Dundee Advertiser” of April 11th in
that yeur:

* Houses and towns will in a short time be
lighted by electricity instead of gas, and hented
by it instead of coals. And machinery will be
wrought with it instead of steam, all at a
trifling -expense.”

In the printed Proceedings of the British
Association for 1859 can ‘he found an aceount
of Lindsay's method by which ‘he actually did
transfer wireless signals aeross the River Tuy.

On the other side of the Atlantic. Morse,
whose name will always be remembered
through the Morse code, was also busy with
wireless ideas at a very early date. He made
cxperiments in passing signals across the
Susquehanna River, a niile or more in width.
But he came to the conclusion that the base
line must be three times a3 long as the distance
te ‘be crossed, and this mistake caused him to
abandon -his cxperiments. ;

It was half a century before another man
atoge capable .of mastering the problem. In
the year 1882 Mr. Preece (afterwards Bir
William Preece). eleotrician to the ¥nglich
Post Office, began to werk on wireless. Six
vears later, in 1888, Professor Hertz demon-
strated that an electrosmagnetic discharge
caused electro-magnetic waves to radiate
through the ether, and propelled them forward
«t something like a thousund million feet a
second.

Suecess in Sight.

Then Mr. Preece showed that it was practical
to send signals -by-the now means, and Sir
Oliver Lodge, -another great pioncer, gave
public demonstrafion of utilising these Hert-
zjan waves.

All these experiments sent a thrill through
the scientific world, but the man in the strect
cared nothing for these things. He did not
read the scieatifiec papers, as he does to-day, and
he’had not the remolest notion of the miracles
that were happening under his very mose.

Mr. Preece continued his experiments. At
first he worked between the Isle of Wight and
the Hampshire coast. His base lines were
apspectively 16-and 20 miles long. You see, he
was still hampered with the eld idea of Morse.
_ Large metal plates to scrve as electrodes
weore ammersed n the sea at the terminals of
the ‘base lines, and with this arrangement * dot
and dash ” signels were easily sent across the
straits. ‘Telephonic specch was tried, but
found impossible. .

"In the winter of 1893-94 Mr. Preece made
fresh experiments hetween the Isle of Arran and

Kintyre, a distance of four miles, and in 1804

came the first great triumpkhy, for he managed 4

to speak without wires across Loch Ness, a
distance of a mile andl a quarter.
In the Arran-Kintyre experiments the base

“lines were ghortened and parallel wires each

three miles long were used avith success.

Stil another series .af iexperiments by Mr.
Presce were those conducted hetween ‘Laver-
nnck Point on the Welsh-eoast, and the Islands
of Flat Holm and StecpHolm. Here. for the
first“time, the base line wires were raised -to a
considerable height above the sea.

A “Stray " Idea.

Hitherto it had ‘been supposed that the
signals could only be sent across water. Now
came Professor Thompson pointing out that |
undoubtedly they conld travel through the
earth itself. He showed that the instruments
in Greenwich” Observatory were affected by
stray currents escaping into the earth from a
faulty eireuit in the City and South London
Electrie Railway, nearly five miles away. He
also put it on record that the railway telegraphs
-of all the South London railways were put out
of work by one of the dynamos at the Deptford
electric power station becoming connected fo
earth. These currents were actually pereeived
as far north as Leicester and as far south as
Povis! His eonclusion was that with proper
-apparatus signals could bz sent to any part of
the-world by conduction through earth or water.

By 1897 Mr. Preece had succeeded in trans-
mitting wireless signals between ‘two parallel
telegraply lines forty miles apart.

“ Too Visionary.”

It was in 1896 that the wonderful young
dtalian whose name will be .connected with
wireless ag long as mankind endures, arrived
in England with his new receiver, and it is to
the everlasting credit of the British Post Office
that Marconi was afforded facilities for experi-
ment. First on Salisbury Plain, and after-
wards acress the Bristol Channel, this boy
succeeded in sending signals to a greater
distance than any previous inventor.

But we must not forget our debt to Sir
William Preece and -to Professor Thomp:on.
8o sanguine was the latter that so long ago as
1890 he offered a financial. magnate in the City
to establish wireless communication with .the
Cape, provided that £10,000 was provided for
the work.

His offer was deemed ** too visionary ™ and
was turned down !

SUPER-REGENERATION.

AJOR E. H. ARMSTRONG, the inventor
of one of the most valuable improve-
ments in wireless, namely, the Re-

generative or Reactance Cirouit, has just
desoribed a marvellous improvement, which he |
calls stiper-regeneration. ‘

With an ordinary ‘reactance coil, a wireless
signal, aftcr detection and rectification in the
plate circuit, is fed back and reacts upon the
-grid cirenit, which greatly magnifies the
original signal.  This -magnification. may be
inoreased by nsing extra valves.

By the new system of regeneration, signals -
con be heard all:over a room with .one valve,
whereas the sume signals are guite faint if the |
simple regenerative circuil is used.

For some time it has been known that the |
limit of amplification is reached when the |
negative charge in the valve approaches the
positive. Major Armstrong’s experiments
prove that it is,possible to increase tle negative
charge tempaorarily for about a 20,000th part
of a second, far above the positive:charge, yet
the averagze between the two -charges is still
kept down. Such increase causes enormeus
amplification. and enables one valve to do the
work of three.

—
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DAVIS & TIMMINS,
! LTD, |

| SCREWS AND
TERMINALS

FOR 1
WIRELESS SETS t“
=)

ir

STOP, LOOK, AND ACT,

Crystal Detectors, Complete, 8,8 post free.

““The Ace” Induetance Tuning Coils, polished
wood ends, 8-inch, 15/, 12.inch by 2,
18/6. 1/~ Postage.

Ace De Luxe Tuning Special, 12 by 4, with
Double Slider Polished Oak Case, 22/6.
1/~ Postage (Marconi Q Valves 10/8 each).

Few Bets Government Headgears loft—sce
other adverts, Nc. 3.and 6 issue. Stamp
for Reply.

E. MARTIN, 2, Frenshem Rd., ‘Portsmouth.

COLLOY WIRELESS
INSTALLATIONS.

Free Demonstration in your ‘home
if in London area. Let our expert
call and advise you. We -instal ‘free
and give working instruction. Pro-
vinees, stamp for list. Qur £8 valve
set i3 ome worth having. AN com.
ponents stocked at lowsat prices.

4, CLONMELL RD., S. TOTTENHAWV,
LONDON, N.15.
ANANNANNASAANANANANANNANNNANN

Regular Supplies of COMPLETE ?
WIRELESS RECEIVING SETS
WANTED
State lowest price and how soon delivery
can be given to
HARRY MACRAE
North Bridge Arcade, Edidburgh

_—

NSNS

THE BEST BOOK ON

WIRELESS FOR AMATEURS

How to make and use a Wireless Valve Receiver Set, By
E.K. Spiegelhalter. This book has been specially written
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
ecopomicaily and £o work it successfully when made.
Price 3/6 net. Send P.0. for a.copy.
E.&F. N. SPON, Ltd., 57, Haymarket, London, S. W.1.

emmm MM’,

MACHINING §
2
D

of any kind, by COVENTRY FIRM
accurately, reasonably and promptly
carried out. Engnuiries solicited from the

trade. The EARLSDON VALVE
& Co., Terry Road. COVENTRY.
{rmsrmonn N R s oo
MONTHLY.,
iy D Geonrt's
g, <0/ BrogueBhoe, Black orTan, 3'-
[} - deposit and 3rmonthly aiter de-
vl - tivery, Bend 3/- nowand say size

reguired. Boot List Free,

MASTERS
Lid,,
78, Hope

Stores,Rye.
Estd. 1669.
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THE

INTERNATIONAL
RADIOA»WIRELESS
EXHIBITION

AND

CONFERENCE

WILL BE HELD AT

THE CENTRAL HALL,
WESTMINSTER.

Oct. 30th.—Nov. 4th.

FULL PARTICULARS .FROM THE ORGANISERS:—
UNIVERSAL EXHIBITIONS LIMITED,
22/24, GREAT PORTLAND STREET,
"LONDON, W.1.

" Phone .—Langham 1863.

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- 4

justable to the cars, comfortable in wear, either receiver dctachable

from headband, protected terminals, llght weight, twin serics cord.

ATM. CRYSTAL
DETECTOR SETS.

ngbest Grade. Masximum
Efficiency. ModeraleCost

............ weens seeadd

A T.M.LOUD SPEAK-
ING RECEIVERS. :
Three typeshof amplifying i}

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

AUTOMATIC TELEPHONE MANUFACTURING CO., LTD.
Head Office and Works, Milton Road, Edge Lane, Liverpool.
London Office, 60, Lincoln’s Inn Fields.

WMRWMMW-% »

EVERYTHING FOR WIRELESS

Instruments, Parts, and Materials.

'Aluminium Condenser Vanes, 3} in., 2}d. pair.

Spacing Washers, 8d. dozen pairs.

Brass Rod, threaded, 3-16th Whitworth, 6d. foot; ] in. square.
44, foot.

Ebonite I’anels, 9 x 6 x } in., 3/- each.
4/6 1b. ; 1-8th and 3-16th, 5/6 1b.

Ebonite Knobs, 1} in. diameter, 7d. each.

Ebonite Lead in Tube, 9d. foot.

Resistances for Panel Mounting, 3/3 each.

Grid Condenser and Leoul, 2/6 each.

Sheet Ebonite, } in. thick, ;
Telephone Condensers, 28 each.
Terminals, 13d., 2d., 3d.; and Lacquered Panel Terminals, 31d.
each.
Aerial Insulators, 6d. cach.
Aerial Spreaders, 2/- a pair (6 ft.).
Valve Legs, 23d. cach
Engraved Ivorine Scn.]es, 81.,
Valve Holders, 1/6 and 2/3.
Crystals, Tested, 6d. each.
Mica, Best Ruby, Condenser size, 2 x 1}
D

1/8, and 2/-.

x 603 in., 2d. each.
Paratfin Wax, 1/- lb.
Enamelled H.C. Wires, 24g., 2/6 1b.;
stocked.
Single-Valve Panel with ‘00073 Variable fitted, £4 10s.
Two-Valve Amplifier, £5.
Yariable Condenser in ecase (*00075), 19/8.
Aerial Wires, 18g , enamelled on ree!, 2/1 120 ft.
7122 Stranded, 6/- 109 ft.
"’2’ Stranded and Enamelled, 6/9 100 ft.
J. B. 8. Accumulator, ¢ v. "Oa 15/6 4v.400,21/-;06v. 408,
33/- ; 6 v. 60 a, 45/-.
_All accumulators ﬁtbed with non-corroding terminals.

D.C.C., 3/6. All gauges

POST FREE ON ORDERS VALUE &£2.
J. BRIDGE & SONS,

300 London Road, Westeliff-on-Sea ; and Nelson Slreat Works,
Southend- on-Sea.

%WWWM

WIRELESS RECEIVERS
FOR AMATEURS

Crystal receiver No. 1, .complete with phones, acrial,
instructions, £4 10s. Ildeal for the beginner.

Sct of parts to construct above, minus phones and aerial, £1 Ss.

Superadio No. 2 single valve receiver, £3 5s. (Valves phones,
aerial batteries e\ttra)

VALVE SETS EMPLOYING 1, 2, 3, and 4 VALVES SUPPLIED
COMPLETE AND READY TO FIX UP.

The above goods are hacked by a 12 years’ manufacturing experience.

and

Send me your enquirvies for phounes, bailevies, and all wireless
accessories. Please enclose stamp and mention ' Popular Wiveless

WM. THOM, 72, Houston Street, GLASGOW.
e e — e e ¢ e ¢ T

-
191, BISHOPSGATE, LONDON,

C S SWAN E.C. 2 (next to Brandons, Taxlors)
9 'PHONE: BISHOPSGATE 1155.

Crystal Sets . o . from 60’
Ebonite Filanient s\uluhu “Paril’ (nw o 3/9 and 4°-
Aerial Insulators 4 3 .. 3,9 doz., eaeh 4d.
Valve legs, two nuts 4 four 1/-
Valve holders ¥ w = e g, 5= 1‘6—1/9
Ivorine secales (0—180) . T o 1/-
Variable condensers (21 pldtc..) o0 o 4 Y- - L
15-volt. H.T. Units b 3/3~3/9
H.T. Battery boxes, comnlute with a\\mh, fux:cs, ete. 8/6
Condcnser spindles, with knob .. d 54 e /-
Grid coudensers i . o8 Lo 2o og 4 .. 2/6
Rasket Coils, set of four .. o .. oo oA . .o 26
1i-volt Inert cells .. As K o 8o oo . 9d.
Alll. Condenser Plates 4 oo <o o pcr doz. 16
Crystals 5 o0 e 4 8 eacir 6d.
Valve pins, wmh nut. R £ % per doz. 1/9
Tapping Keyxs Ao B I 00 . -9 ..
Ebonite knobs %5 o bo o -3 o 5o 6d
4-way Telephone leads T, & - o T .. .. Bd.

Carriage Free over £1.

New & Ex-Gevernment Wireless Apparatus in Stock
e e e . e . e il ¥
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SeeRE L ESS
DISTRESS SIGNALS
By P. J. RISDON.

HEN a vessel in distress sends out the
8.0.8., that signal is only received by
other vessels provided the operators are

listening in. In the case of big hoats on
which more than one skilled operator is carried,
-the message is certain enough to be picked up
hecause there is always a skilled operator on
duty ; but the majority of tramp steamers
only carry one skilled operator, an ordinary
member of the crew, termed a watcher, being
given a brief -training in wireless sufficient for
him to rerognise the S.0.S. Months or even
vears may pass without his receiving the
massage at all, with the result that when it
does arrive he may not recognise it or may
confuse it with others, In fact, this happened
recently, and 17 lives were lost in eonsequence.

The Marconi Company have recently- fitted
o coneiderable number of vessels with an
auxiliary wireless apparatus by means of
which listening in for the S.0.S. only is ren-
.dered unnecessary.
been devised and, by means of this new
auxiliary apparatus, when it is received bells
are automatically rung on the bridge of the
receiving ship and in the operator’s cabin, and
these bells are kept ringing until the operator
gets to his instruments, adjusts his head-piece,
and is ready to receive the direction signals
giving the position of the vessel in distress.

The new signal is different from all others and
consists of four dashes of one second each re-
peated three times at regular intervals. *When
received by any other ship within range, the
signals are intensified by valves and relays
suffieiently to work the receiving mechanism,
which is so regulated by ratchet wheels as to
work only when the right signal is received,
with an allowance of half a second margin of
error either way. It is so tuned that, in the
event of such a coincidence as several stations
sending signals that correspond to the four-
second alarm, it would not work. Jamming is
also impossible.

The signal is sent out in the ordinary way
by.a ship in distress and, when received by
another vessel, passes through a tuner to 4
electrode valve amplifiers-and relays by which

A new distress signal has’

Popular Wireless Weekly, July 15th, 1922,
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it is cnormously magnified. ~ Thence it passes
through an electrically operated mechanism
fitted with ratchet wheels and with lever arms,
the ends of which operate air dash pots designed
_for the correct intervals between the signals,
the ratchet wheels acting something like the

striking mechanism of a clock for regulating -

the timing. An electric bell in the cabin and
one on the bridge are introduced in the circuit.

Let us suppose that the operator is about
to go off duty. By means of switches he
changes over from the ordinary recéiving
apparatus to the four-second. alarm, and from
the ship’s current to an independent battery of
accumulators, in case of failure of the ship's
supply. He is then-free to retire to rest or to

Jeave his cabin in eharge of any member of the .

crew possessing no wireless knowledge whatever.
Should the bellring it wakes him, oralternatively
gives the watcher warning, and the operator
then switches over to his ordinary apparatus

This photograph shows the new wireless alarm bell being tested at the Marco:

ni works at Chelmsford.

and pieks up whatever messages are being dis-
patched by the ship in distress in the usual
manner.

= el
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| IN NEXT WEEK'S ISSUE

| Articles by John Scott-Taggart, M.C.,
{ AM.LEE, FlInst.P.; L. Blake, AMLE.L.;

Leslie McMichael, M.Inst.R.E.; William Le
Queux, M.Inst.R.E., will appear in next-week’s
issue.

Features include a new.eiementary series and
a splendid article on wireless .valve {rans-
mission,

Nd:. 8 of POPGLAR WIRELESS will be packed
with most interesting articles and photographs,
and should on no account be wmissed.

ORDER YOUR COPY NOW. l
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Teach Yourself Wireless Telegraphy.

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

T think I ought to tell you how much I value ‘ The Amateur Mechanie.” 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 Eondon to-
Geneva at 9.40 am. 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.”

« |'The Amateur | ".|

Non- Py Pictures
= | Mechanic | .-
Presents Over 400 Practical Lessons

ineluding
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: Install Wireless Telegraphy, Electric Light, ete.-
Ta 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 furniture—To re-seat chairs
—To upholster sofas, etc.—To install 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—
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, seats,
summer-houses, etc.—To use metal drilling tools—To renovate mirrors—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
—DMetal castings—To clean paint off glass—To clean boilers—To fix an anthracite stove—Te re-gild and restore
picture-frames—How to use spanners—To make doors and windows draught-proof—To paint walls—To do nickel-
plating—To cure noises in hot-water pipes—India and glue varnishes—To make plaster casts, etc., etc. i

This is Sound, Money-Saving Knowledge.

Mr. Beard, Long Eaton, writes: *‘I intend that ¢ The Amateur Mechanie * shall be a free gift to me ; for, by §
taking advantage of your instalment plan, I can see how to easily save the money on house repairs alone, as I find
that quite a number of jobs I had intended putting out are treated of in the work, and are by no means beyond
my limited capacity (with your writers at my elbow) . . . Once again to thank you -

Send this form in unsealed envelope, with penny stamp,

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

A BOOKLET to tell you a" about 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-

THE AMATEUR MECHANIC' p%ymentspbc%ginningptlhirty days aI!)’terldeJivery. J
It shows pages of Pictures from R I o T R
the Actual Work. AEDRESS . 10l e rmeernet I e

¢ P:WirG. 1922 ..
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THE ESI-FIX AERIAL
——————  Patent applied for =1

“FIX IT LIKE A CLOTHES-LINE.”

A new * onc-picce” aerial, complete with patented
continuous izsulation, lead in tube, wire ancr socket,
straininz eye and’ adjustable hook. No joints, no
soldering, n3 leakaze, no bother. Absolutely weather-
roof. Send cash with order and secure delivery at once.
ength 50 ft., 12/6; 75 ft, 17,6 100 fr., 22/6.
Carriage paid ia UK. Azeats wanted,

CHAMBERS & ELLIS,

6 & 7. Cravza House, Kingsway, Londoa, W.C.2,
TELEPHUNE DUUBLY HEAD SETS»
Suitable for Crystal or Valve.

2,000 Ohms 32/6, 4,000 Ghms 34/6.
1N STOCK.

Make up your own recelvng sets, Our price for com.
vlete eet of parts £1 1s. carr. paid. compris’ng wound
‘nductance with ebonite panel drilled for 20 muds:,
necessary studs, ebonite knobs, elc.., crystal detector,
term’nals, wire for connectng. (No extras to buy,
noth ng 1o make.)

Stamp for List.

P. H. BOY3 & Co., 187. Goswell Road, E.C.1.

TO WIRELESS EXPERIMENTERS. PATENT YOUR
INYENYIONS.

They mayv prove very valuable. Parliculars and,

consultations [ree. BROWNE & CO., Patent Agents,

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

Tstablished 1840.

THE BRITISH SCHOOL OF TELEGRAPHY,
will hold a Tutd.
SPECIAL CLASS FOR AMATEURS
EVERY MONDAY EVENING.

Particulars and Fees, apply AMATEUR
DEPARTMENT, 179, Clapham Road,
London, S.W. 9.

FOR WIRELESS —

Build your own Wireless Set.  We can supply all
parts from a Crystal to a Complete Set.

LISTS FREE, PROMPT DELIVERIES
— TRY —

ELECTRICAL SUPPLY STORES,

5, Albert Terrace, King Cross, Halifax,

Singl: Valve Tuner, £5/10/-

200-1,100 metres, for broadcast receiviny

Crys'al Sets, £2/10/-

Fil. Resistances, Valve Holders,
Co,ndensers) all accessories and parts.
25/~

SINGLE VALVE DETECTOR PANEL,
B. L HOUSTOUN * Fgiast fzntor v c2

A MATEUR, with 5 years’ experience, is willing to
instal RECEIVING SETS for BEGINNERS,
and to assist in obtaining Best Value when buying
same. RElementary Insbruction and Advice given.
Fees quite moderate. London & suburbs.—~Write 8.,
cfo Lile’s Advt. Offices, 4, Ludgate Circus, E.C.4.

TWO BOXES IN ONE. Kgeep your

Wireless
Things together in a large Water-tight Box. The
inside tukes out. Size, 1 ft. 11 ins. by 1 ft. ¢ ins.
Price 5/6.—~Winter & Winter, 1, Lochaline Street,
Futham Palace Road, Ilammersmith.
l‘ RE Bluez Print of the Morsa Code to all applieants
o enclosing stamp for list of real engineers’
BLUE PRINTS of best circuits.werking drawings, ete.,
{rom 6d. each. fuitable for mounting above apparatus.

€y W¢ WILLYAMS, RADIO-ENGINEER,
55, FALKNER STREET, LIVERFOOL.

from

Receivers 4,000 Ohms. |

NEW DOUBLE HEAD-’PHONES; lighly

sensitive ; sitisfaction' gunaranteed; £1 11 %.— .
| Stanley, 3, Queensmead Road, Broiuley, Kent.

+

NEARLY 80,000 SOLD ! !
THE " DAILY EXPRESS " BOOK ON
“WIRELESS FOR ALL”

By JOHN SCOTT-TAGGART, F.Inst.P.
SOLD EVERYWHERE .

1
|
6d. ;

Post frec8d.,from Radio Presa Ltd., 34, Norfolk 8.,W.C.2

Popular Wirclees Weekly, July 15th, 1922,

FROM QUR NEW YORK
: CORRESPONDENT. :

VERY man his own acrial! This sounds
an impossible idea, but it has in fact
Leen successfully accomplished by an

American army officer, Captain Donald Muse.
According to Chicago technical journals,
Captain Muse was amusing himself and some
brother officers in his quarters one evening by
listening to various radio concerts.

The host, a man of an inventive turn of
mind, was scized with a whim to experiment
a little, and then, quite by accident, stumbled
upon a remarkable discovery. He had dis-
connected the ground-lead to show his friends
that the set would continue to funetion with-
out it, and procceding to another ‘stunt,”
disconnected the wire leading to his antenna.
He had the barc end of the wire between his
fingers, which were moist from perspiration,
and to his surprise keard the music which was
being sent out from a near-by station, and to
which he and his friends had been listening.
It was very faint, but still it was coming in.

Body Aerials.

Captain Muse then stripped off the insulation .

from about ecighteen inches of the wire, and
then tuned his set to its most delicote adjust-
ment. Taking up the wire again, he told his
friends to listen. To their utter astonishment
the set functioned excellently, without a
ground connection and with their host’s body
a3 an aerial. The experimenter then clamped
kis head-receivers to the horn of bis gramo-
phone, and the room was filled with the music.
He gripped the wire between his teeth, and the
sound was intensified still further. It then
occurred to Lkim to have one of the other men
hold the wire with him, and the music was
stronger still. Eventually 2ll four men held
the wire, when the music became so powerful
thav the doors of the gramophone had to be
closed. When all the men let go the wire, the
music ccased abruptly.

This is only one indication of the possibilities
which lie ahead in the development of radio.
The tin roof of a shed, the springs of a bed,
the rain-pipes at the side of a house, the metal
rail of & motor-omnibus, have all been used
with suceess as aerials. An American inventor
is perfecting a super-regenerating device which
will dispense altogether with the necessity for
an aerial. Most striking of all, perhaps, is the
usc of the wires of an ordinary house-lighting
cireuit for conveying radio signals. As yet,
this is only for pecople with ' considerablo
technical knowledge, and emateurs should not
attompt to use lighting circuits for this
purpose ; but more than one firm in this
country is working on a device which will make
it possible to *“ listen in ™’ on radio broadcasting
by merely putting a plug in the electric light
fixture.

Wireless in Churches.

It can only be a matter of time before the
congregations of the smallest churches in
most ont-of-the-wey villages will be able to

WIRELESS IN

CHAIN of air stations has just been mado
across tho Syrian Dosert to cnable a

.. Cairo-Bagdad air rouwte to bc inaugu-
rated.” The work has beon done by the Royal
Air Yorce, who sent thoir first party across
the desert in a car eonvoy. .

Thcre were no maps of tho districts traversed
and this first crossing was guided by the stars
at night. But to fix cxact positions a knowlodgo
of tho absolutely corroct timo at which tho
obscrvations on the stars wero made was
necessary.

Conscquently every night at about half-

listen every week to the inspiring messages of
great preachers. The First Baptist Church at-.
Shreveport, Louisiana, a new building, and one
of the largest Baptist churclics in the world,
has been equipped with o broadeasting sct with
a normal radius of 1,500 miles. Not only
dozens of little churches scattered all over the
South-Western States will hear-the scrmons
delivered by the well-known preachers who
will occupy the pulpit of the Shreveport church,
but thousands of farmhouses will become
places of worship by the magic of wireless.

A Social Asset.

What this will mean to people whose means
of diversion are so limited that'a sermon by a
visiting proacher is a -great event, may beo
exsily imagined. But when you add tho
lectures, “concerts, and news services which
such broadcasting sets will dispensc daily to
thousands of village halls, besides lonely
farmhouses, radio beging to emerge as one of
the greatest agencies for brightening country
life and checking rural depopulation that has
yet appeared. In the United States this is,
in fact, coming to be regarded as its greatost
sozial value.

One tip that the American radioist can give
to his British brother relates to protecting him-
self against lightning. The National Board of
Fire Underwriters has investigated the question
of the fire risk arising from a radio set, and has
made a series of recommendations which will
certainly before long become hard and fast
regulations. Lead-in wires, for instance, must
be kept a minimum of four inches from eleetric-
light ecircuits, and then only when they are
separated by continuous non-conductors.
Approved lightning arresters must be installed,
together with provision for grounding tho
aerial. Thunderstorms are more frequent and
morc severe even in the Northern and Eastern
States than in England, but still the question
of protection from lightning and electrienl
storm is important. Most radio sets on the
market in the U.S.A. come equipped with
lightning arresters. They are simple, of course,
and inexpensive. When the American amateur
hears a thunderstorm approaching he switches
his tac\'ial to ground, and sits back until it is
past.

Cinema Wireless.

The Radio Kinema is one of the very latest
devices in the field of wireless. 1t cnables any
number of projectors to be controlled by a
master projector, or, in other words, to be
synchronised with it. In the broadcasting
station, with the master projector, are the
actors and actresses who made the filin which is-
being shown. As it goes on they speak the
words which they actually spoke while thoy
were acting before the camera. These are
broadcasted to the theatres in which the film
is being shown, and the res:ult is a * talking
movic.”

THE DESERT.

past toa tho chicf surveyor erceted his port-
able wiroless set and * listened in” for tho
time signal from the Eiffel Tower.

In that way an officer, sitting in his lorry in
the middle of thoe trackless desert, hundreda: of
miles from civi'isation, could by strappirg
roceivors to his cars set his watch to tho correct
timo scnt to him over two thousand miles of
spaco by an oporator working in the heart of
a great city. )

" 1 wondor if tho man at tho Eificl Towor
realised in what a lonely and desolate spot his
broadeastod mo3s3age was being strictly noted ?
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WE CAN GIVE YOU DELIVERY BY RETURN.

BEST QUALITY CRYSTAL RECEIVERS.

=2  No.1. The “JUNIOR.”

AND

ll—gﬂm-nmsmm-lu_lmmmnmmg

Single Slider 4* Tndnetance, Blocking

Condenser, Readily Ad ble De-~

fector, Highly (%‘:B‘J{“te C?;"%,l:w“.e_ VERNIER VAR. CONDENSERS 0001 capacity .. 10/-each
engti meties, e on

15-20 miles, Mounted on Oak ?’]anef 0003 ,, . 1208% .
PRICE (with Headphones) .. £4 10 0 "0005 16/~ ,,

No.2. The “ACME.””  se Do. Glass: Enclosed ve 10/~ ,,
Double Skider 3¢ by 113« Inductance, VALVE PANEL, complete, less. Valve . 45/
Bl d ve -

Cr;)(srtl;:?%)etgc!io?zﬁzq eng{gge d)f!{%la: W FILAMENT RESISTANCES. . . 4/ and 6/- ,,
length  200-1,600" metres, relepi;ony BASKET INDUCTANCES . 2/6 and- 3/ ,,
e miles, Mounted on Oak Base; RESISTANCE PANELS .. .. 1716,
PRICE (with Headphones) .. £6 15 0 H.T. BATTERIES, 85-volts (Mahogany Oabmet) 65/~ ,,
: INDUCTANCE SWITCHES (5 stud) oo 186,
=3 No.3. The “ AEROWAVE.” Do. (10 stud) 186

Double Slider Indnctance, Varliable = - ¥ o
g(,){"f,t%;ic.\l B(I}wkénlg c(f)u%gntser’ s‘pﬁc.",l PORCELAIN SWITCHES .. = R | S
jointed \Iovex;)csnél) “n(:etielr)lrgth( ,30_ WHITE EARTHENWARE" INS'ULATORS o IEW
H é,gmo metres, Telephony 30-10 miles. AERIAL WIRE, 7/22 Copper, per 100 ff. w9k
m‘;‘é’;‘ic’;‘n};ﬁ;‘?ﬁg“gggft BEST HEMP ROPE (20 yard Skeins) .. .. 1/-,

phones, Aerial, ete.) .. .. £6 8 0 HEADPHONES (High Resistance) .. o .. 35/~ pair
WE GUARANTEE THAT OUR WIRELESS INSTRUMENIS

ACCESSORIES ARE OF BEST WORKMANSHIP,
MATERIAL,

!_-‘ HENRY J. BREWSTER & Co., Dert-B.W., 11, QUEEN VICTORIA $t.,E.C.4.

WIRELESS & ELECTRICAL CONTRACTORS.

Wireless Accessories

Supplied ready for. Panel mounting
CRYSTAL DETECTORS on Ebonite Bases:. . o B,

o R, N B —— P N —— T 2 R

AND MANUFACTURE

(Few Doors from Mansion House.)

WE. OFFER-

PROMPT DELIVERY

COMPLETE SETS arnd ALI.. AMATEURS' NEEDS.

SETS- OF PARTS to build your own Valve Panels,
Condenser Panels, Variable Condensers, etc., ete.
Aerial. Wire, Insulators, Filament Rheostats, Accumulators, H.T.

Battertes, Vil Holders, Switches, Knobs, Terminals, etc., etc.
Ebonite Sheet Rod and Tube; cut or in bulk.

TRADE SUPPLIED. CATALOGUE (P{W} (now due frompress) 4d.
howrooms- open am. il 7 p.m., where you can "listen in'" an
inspect our Jatest productiens.’

The “K.B.” RADIO EQUIPMENT COMPANY
HEAD OFFICES AND Ssownooys, 109, HIGH ROAD, KILBURN; N.W.6.

Bas S'ervices : 8, 16; 23 and 31 pass door. 3 mins. K{lbarn Park Stn. [Bakerloo Rly.}

AN EXHIBITION OF IN-
TENSE INTEREST TO ALL
RADIO ENTHUSIASTS,
LATESTIMPROVEMENTS,

CENTRAL HALL, |
WESTMINSTER
DEMONSTRATIONS,

MEETINGS, etc. SEPT:. 2nd to 8th
Organisers: DALE REYNOLDS&Co.,Ld., 46, Cannon St.,E.C. (Bank 5477)

N pEaE @S (e R
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Do you
get FL ?

OUR crystal or valvé 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-
failing clarity and sensmvny 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.

Wrile for Particulars

The BRITISH L.M. ERICSSON

MANUFACTURING Co., Ltd!
‘Head Office : 60, Lineoin’s Inn Fields, W.C,

Telephones



120

RADIOTORIAL

All Editorial Communications to _be
WIRELESS, The Eleetway House,

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

.Lotters from readers in many parts of the world .
indicate” that the interést in wireless has attained
universal dimensions with the announcement that
public broadcasting Stations are to be erected.

Wireless telephony will not,be a ‘ passing craze »
with the majority, because the scope it offers to the
experimenter, and the general fascination it has for
the layman, who has, perhaps, no wish to.make a
serious study of the icience, will always grow.

"Wireless, is not an invention that has achieved
perfection and now proposes to rest om its laurels.
it must go on and on, continually opening up new
fields of research for the professional sciemtist and
experimental amateur alike. -

Senatore Marconi’s recent discoveries in the propa-
gation of short waves openms up a fascinating field
of research. .

He himself declared, at a New York meeling- of
electrical engineers, that the study of short wave
transmission had been neglected—that its possi-
bilities were as yet nnrealised. X

For the experimental amateur there i3 plenty of
material to work on. His work is not ended with
the erection of his set ; his work—if he is seriously
inclined—has, indeed, hardly begun.

The success of the Transatlantic amateur tesis
made the world realise the utility of amatear experi-
mental work, and therefore I urge readers of POP-
ULAR WIRELESS who are recruits to the ranks ol
wireless enthusiasts -to take more than a superficial
interest in their hobby. .

They may do great things it they apply themselves
to the study of wireless. It is not always the Olym-
pians who win the laurels, and even the hmmblest
experimenter may hit- on some epoch-makinz dis-
covery.

Who knows ?

p EDITOR.

.r-1.‘\- R

C. A. T. (Talke).—The -building is “wood
_roofed, and about 40 feet in height. Could I
use a frame aerial G-inch sides with 6 turns
of wire mounted on the top of the building ?
You could, but we are not going to advise vou to.
In the circumstance yvou mention, vou would be
able to erect a 50-foot double acrinl that would
prove five to ten times s efficient as a frrame aeriai.
* 23 -

C. H. L. (Wimbledon).—I wish to construet
a condenser of the air dielectric type. (z) Of
what metal should the plates be ? |

(b) What size to make the capacity -003
mfds. ? X

(a) Sheet aluminium. (&) Eight fixed and seven
moving plates with a minimum of 3-inch radius,
:\;\_(l.u lstmclng between fixed and moving plates of
«lo Inch. b

* 3 L] b

A. N. (Chorlton-cum-Hardy).—I have con-
structed a frame aerial two feet square, wound
with 8 turns of No. 26 S.W.G. cotton-covered
wire. Please 'say if this will* work, and, if
80, best wave-lengthe. -

The slze of the franic and the ';zauge of the wire
are not large enough to “prove cfiicient, The wire
should not be thinner than 24 $.W.G. and the frame
not under four.feet synare. Your best wave:length
woilld be buf 250—275 metres. * Endeavour €o ereet
an outdoor aerial. Situated where you are; you must
not expect any very notewotthy results using an indoor
fraome aerial. :

* * *
H. F. (Ramsgate).—(«) ShallI need an accu-
mulator or battery, for.the * 35s.” set ?
(b) Must an aerial be 40 feet ?

(@) No. (b Helght is very important, but 40 fect
is not essentlal. r i

J. R. (Newcastle-on-Tyne).—What are the
units of measurement in wireless telegraphy,
and to what do they apply ? -

The- practical units art :*Microfarad-capacity, re-
presented by the condensers ; Microhenry-inductance,
the colls; and wave-lengthi, the léngth in metres of
the cther waves transmitted and received,

*

C. E. (London).—Is a fixed condenser acro3s
the telephones essential ? '

No, but the addition will greatly improve the
quality and tone of the received signals.

* * »

“Waverers ” (Aldershot).—What is the
meaning of exhausted bulb ?

A bulb from whlch the air has been exhausted.

In other words, a vacunm.
* * *

G. L. M. (London).—In'the instructions given
in the article * How to Make a Receiver for
35s.,” do I have to wind one layer of wire or
use the whole pound ?

Onc layer closcI;\" \vonm“l.

-
T. A. J. (London).—Have I wired up my
sct to its greatest advantage ? |
No; the telephones and erystals must be across the
whole of the induectance that lies between the moving
slide and the earth.
*

* L
G. F. S. (Enfield Wash).—Can a frame
aerial be uscd out of doors with a crystal set ?
Yes, but the range would be very small compared
to that of a’ good suspended aerial.
» * L]

J. L. O. (Dublin).—Neced an earth wire be
insulated ?

Not necefsarily, but it i3 wiser fo unse insulated
wire to avold shorting any otber lead that might
have faulty insulation.

*

*

“Rapio T.” (London).—Would a frame
aerial placed outside prove as good as an
acrial 30 feet high and 75 feet long ?

Not by a long way., ~

- * * X

L. H. I. (Leicester).—Is a former 1§ in.
diameter wound for 5 ins. with No. 36, suitable
for use with a crystal set ?

Yes, but larger gauge wire, such as 22 S.W.G.. and
a larger former, say about 5 ins. diameter, would be
more eilicient.

# *

“ BEGINNER” (Edinburgh) suggests building
a set with a range of 180 to 11,000 metres,
and asks if it is possible to obtain such a range
using one tuner. J

It is possible, but for most purposes hardly worth
the trouble. A set ranging from 300-3,000 will cover
everything of interest for anyone with sueh a nom-
de-plumie.

* *

*“ JammED ?’ (Bradferd).——My neighbour has
his acrial' very near to mine, and when I am
receiving telephony he will' keep on. oscillation
point, with the result that he throws me off
altogether. - - : :

Two-valve receiving stations so close together are

. sure to cause & certaln amount of mutual interference.

It is not improbable but that your neighbour says
something much the same about you. ou shoukl
get.biold of him and amieably tal_k the matter over.

*

*

“Vararip ” (Glazgow).—It is interesting to
npte that by using a frame aerial one can dis-
pense with the usual tuning inductance. Why
is this ? -

* Because within limits one ean alter the length of

one's (frame)/aerial. - To increase the whve-tength of
an ordinary;nerial one could increase the length, but
as this would ohviously be an’inconveriefit method

ot ** searching,’ for a station, to rush o_'ul: and alter-

the length of the' aerial by joining bits of wire on a
‘“metre ' at a time, an inductance coil is,used instead.
E¥en in the cage of a frame aeuial, for cffictent récep-

xd

tion the usual m(z_uctaQCO is-hecessary.
S. N. 8. (Putley).—Can you tell me why for

the last five weeks it is impossible to get the -

broadcasting from’ “Writtle ? ‘T undefstand
from other amateurs that their experience is
the same. ' j 2

Days were getting longer. With a fairly low-powered
station, such as Writtle; signals may be” very strong
towards mightfall and at night, but unreadable by
;l‘ny. That, if your sct is O.K., is & possible explana-
ion,
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“ AEriAL". (New Barnet)—Can a three-
valve amplifier be used with a single valve, or
must I bave a three-valve set ?°

1t can be used )\;‘ith a si_x,xkgle-val\'c*seh

F. A. R, (Southam).—What wave-length can
be got using a coil 5} ins. diameter wound with
320 turns of 28 W.G. D.C.C,, and an aerial
33 ft.long, 35 ft. high one end, and 30 the other ?

2,200 metres.

e b &
. “Frip” (London).—What is the best way
to learn to read Morse signals ?

The best way to'learn to read Morse is to learn to
send Morse. Memorise the combinations, and practise
sending with a key and a buzzer. If possible, you
should get hold of a friend who is interested and send
to each other. “ Most wireless clubs and societies have
Morse practice intervals, - . ’

“ GINGER " (Hednesford).——Sixty yards from
my aerial, running parallel, is a 60-volt main
and two telephone wires. Will these be disad-
vantageous ?

Not with the crystal set you intend to use. Should
voi employ .valves,. there will doubtless Le slight
interference.

3 L *

A. R. O. (Chester).—Will a 4-volt 30-ampére
hour accumulator do for the filament of a
valve without using a resistance ?

No; aresistancc is necessary to adjust the filameng
current. Upon the correct temperature of the fila-
ment depends tlul sensltivgpess of t)lklc valve,

E. E. K. (Acton).—Is the length of the earth
lead included in the maximum length of aerial
allowed by the P.M.G. ?

No. The P.M.G. knows that the longer the earth

lead the less efficient the set, and can afford to leave
that point outside the reckoning.
S £

R. 8. (Battersca).—Can the earth switch for
protection against lightning be connected to.
tho same carth wire as the tuner ?

Yes.

# * *

J. W. C. (Streatham).—Can a microphona
button be used to make a loud speaker 2 If
s0, what are the connections ? :

You would have to fix the button to the reed or
diaphragm of the telephone receiver. This is a very
diflicult and- tricky little operation, and unless you
are well up in small instrument work it will result in
nothing but the irretrievable damaging of the tele-
plione receiver. A small transformer is necessary, and
a 4-volt battery. The clrcuit is the primary of tha
transformer to the battery, and battery to the micro-
phone. . The microphone is then conmected to tha
remaining terminat of the primary of the transformer.
The secondary of the transformer is connected to a
low-resistance receiver.

* * *

“ CARGEEN " (Liverll)lool).—'By having my
get on the top floor of the house, my aerial lead
in will be only 10 ft., but my earth lead will
have to be 35 ft. long. If I have the set in a
lower room, my aerial lead will be over 30 ft.,
and my earth only about 8 ft. long. Which
will be the better ?

The arrangement giving the shortest earth lead is
always to be preferred. Keep the down lead of the
acrial well away from the building, and run it the
straightest line pgssible to*your set.

F 3 *

W. W. B. (London).—I have a Mark 3 short
wave tuner. Con I use a valve amplifier with-
out alterations ?

Yes. The amplifier is merely connected to the tele-*
phone terminals of the tuner. ;

% W * B
~ R. W. H. (Bowes Park).—My aerial that T
pro;l)ose to crect will run parallel to the tram
cables in the main road 100 yards away. Will
the efficiency of the aerial be in any way im-
paired by this close proximity of overhead
tram cables ?
L. Not in the slig!rutesb. -

‘F. G. L. B. (Bournemouth).—What town is
the nearest broadcasting station to Bourne-
mouth ?.

London. Marconi House.

.o * *

G. D. P. (Neasden).—What wave-length will
an inductance of 4 ins. diameter by 7} ins.
long wound with 24 S.W.G.-tune to ?

With a 100-ft. single aerial, 2,300 metres.

A ; 7Y
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IMPORTANT ANNOUNCEMENT
TO THE TRADE

Live Agents wanted immediately in
all parts of the Country to Stock

FULLER “BLOCK”
ACCUMULATORS

FOR WIRELESS PURPOSES.

There is an unprecedented opportunity tfor the
retailer to build up a wide connection amongst
wireless enthusiasts by supplying a really efficient
Accumulator, one that is fool-proof, an important
factor when the same is to be used by the amateur.

Don’t run the risk of making a dissatisfied
customer by supplying a plate type battery, which
will not hold its charge wben not in use. The
E.M.F. of the * Block ™ cell will not fall bclow
2 volts even if left unattended for a period of 12 to
18 months.

We are about to establish refiable

ACCUMULATOR
CHARGING STATIONS

throughout the country in readlness for the rush
of business which is sure to follow as soon as the
broadcasting scheme is launched.

1f interested please write to ** Agency”’

*Phone : Avenue 91 (3 lines)
Telegrams : ** T'yche Fen, London."

IR ALV
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AMATEURS. Read what the “Daly Mail *

Accumulator, bear in mind that a cheap line is false
economy. A good cell will last for years if treated pro-
perly, but no skill can make a poor cell into a good one.”

* Daily Mail,” June 28th, 1922.
INSIST ON HAVING A

Fuller ““Block”” Type Accumulator
For YOUR Wireless Sets

The only Accumulator on the market that
will hold its charge from 12 to 18 months
when not in use

4.volt 40_amp. hours, £1 12 6

plus 1/3 carriage.

6-volt 40 amp. hours, £2 8 9

plus 1/6 carriage.
Note.—These prices are 3349, below those

of the actual makers.
8,000 Sold.
20,000 still in stock.

Descriptive and lnstructive Pamphlet on
request from Dept. 14,

The CITY ACCUMULAT”R Co. (Wireless Dept.),
79, Mark Lane, E.C.3.

Also Supplied by—Seliridge & Co., Ltd., Wireless Section ; A. W. Gamage, Ltd., Wireless Dept. ; Barnsiey
British Co-operatxve' Society, Radio Section ; Richford & Co., 153, Fleet Street, E.C. 3
The South Wales Wireless Installation Co., 18, West Bude Street, Cardiff.

says :—'* When purchasing an

|
2
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OUT TO-DAY!R

THE CONSTRUCTION OF WIRE-
LESS RECEIVING APPARATUS

By PAUL D. TYERS.

The only book which tells you HOW to MAKE ALL the PARTS of
a Valve or Crystal Set.

{nductances — Resistances — Condensers — Grid Leaks-—High-Tension
Batteries—Detectors—Potentiometers—etc.

In tact, EVERYTHING you wish to make. No Lathe or expensive
tools required. Essential to all who wish to make their own sets.

PRICE 1s. 6d. Net. (Post Free).

OUT ON JULY I971H.

WIRELESS VALVES SIMPLY
EXPLAINED

By JOHN SCOTT-TAGGART, F.Inst.P.
Over 50,000 copies of John Scott-Taggart’s books have been sold by us in
three months. Thereisareason. This newbook from his penis largely an
abridgment of his ‘‘ Elementary Text-book on Wireless Vacuum Tubes.”
which has had a phenomenal success. The price of this simple book

has been cut down to a highly competitive figure, and is based on the
prospect of very large sales. ORDER AT ONCE.

PRICE 2s. 6d. Net. Cloth, 3s. (Post Free).

RADIO PRESS LIMITED,
34, Norfolk Street, LONDON, W.C.2.

T (I [

IMMEDIATE DELIVERY
—FROM STOCK—

WIRELESS
| TELEPHONE
HEAD SETS.

We are now in a position to supply
from stock, high-grade telephone head
sets specially designed for the reception
of wireless broadcasting. These instru-
ments are highly sensitive, being - of
4,000 ohms resistance and having ac-
curately adjusted diaphragms. Kvery
part is of standardised manufacture and
thoroughly well finished.

The cases are of polished aluminium.
The terminals are fitted with insulating
caps. The set is light and comfortable
to the head.

Each set, complete with two earpieces
and flexible connections,

35/6

Carriage paid in tte U.K.
Send cash with order to secure immediate delivery,

RADIO INSTRUMENTS, LTD,

Managing Director, ONLY ADDRESS.
J. JOSEPH, M.LEE. Works, Offices, Showrooms: "\ B'E. M.IRE.,

12a. Hyde Street, late Admiralty
STREET, Technicn‘l*_l Research

- o cer.
Telegrams : Instradio, London.

LTI i

L2R2]

Chief Designer,
W. A. APPLETON,

Late Manager to
Mr. H. W. Sullivan. NEW OXF‘(N?%I?I.

Telephone: Regent 1908,

PRI AU AT TR
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STERLING - - - ||| Special Offer!
No.1 CRYSTAL W/T
RECEIVING SET. D e s e et

TELEPHONE CONDENSER

In ebonite case, with terminals - - Price 3/-
I ONE PAIR F RENCH 'PHONES
With cords, These are new and highly sensitive - - Price 35/-

CRYSTAL .1
DETECTOR

(as illustrated). Ready
for use with crystal - Price 4/6

AERIAL WIRE

150 feet. No. 18 Silicon Bronze - - - - Price 4/6 |

lNSULATORS, two, reel type - - - Price 1/- |
LEAD-IN INSULATOR
(as illustrated) - Price 2/9
P+ —— e vOU HAVE
COMPLETE SET FOR £3 119
Or we can supply items separately.

Please mention ** Popular ereless and send 6d. stamps right for
24-page Illustrated Catalogue ** P/W ™' with list of Transmnslm:Sta:Z:s ol

CALL AT HOLBORN AND HEAR SETS DEMONSTRATED

PETO SCOTT (The Condenser King),

7, FEATHERSTONE BUILDINGS, HIGH HOLBORN,
LONDON, W.C. 1. (Turn up by No. 63)
Also at 17, Frome Road, Wood Green.

The Sterling No. 1 Crystal Receiver
has been specially designed for use
in connection with the Wireless Tele-
phony Broadcasting Scheme, and
comprises :—

oJojoJoJololoJolololoJolololololofofolololofoJoloIoIoloOIoICH)
THE

1. 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. i

2. DETECTOR.—This is of the crystal type, specially
selected, requiring no battery, and is designed to give

REGISTERED

The Most Efficient, Complete
Wireless Receiver on the market.
Open Type.

Comprising Single Slider and Tuning
Coil, 9 in. by 4 in., Super-sensitive
Crystal Detector, Condenser, Terminals
for Aerial, Earth, and ‘Phones. The whole

mounted on handsome base of best quality

and ﬁni!h.
universal adjustment over all parts of the crystal. \ Price £2100
The apparatus is mounted on ebonite panel and fitted | ABoveswithiDouble
~ in polished walnut case. : Slider £215 0.
! The equipment includes one pair of No. RI258 | |
DOUBLE HEAD TELEPHONES wound to a total Cabinet Type.

(as lllustration)
Fitments exactly as above
but mounted in handsome

Mahogany finish Cabinet.
With Single Slider
Cal, 9 x 4
£310 oO.
Double Slider
£315 0.

Wwe Invite Comparison, Irrespective of Price.

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

'Phone: Museum 2672. 'Grams: * Adragonax, Wesdo, London.”

lo¥oJololololololcloJoJoloJololofoloJoloJoololgiooloJolcYoJoIoXC]
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resistance of 2,000 ohms the pair.

PRICE £7 12 6 (subject to trade discount).
PROMPT 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, CIavermg Place.

= CARDIFF: 8, Park Place.

loYoloJolofolololololololoYolololololololoIoToIoIOIAOIOIOIOIOI0JOLOLOOJOIOIOIOIOIONO)
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10806 Central.

'Phone :

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.
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Highly recommended as standard equipment for use within a
25-mile radius from a * Broadcaster.” Will also tune in many
other items of interest on wave-lengths up to 1.000 metres.

Easily converted into a valve set at any time, and amplifying
attachments to enablc the broadcasted music to fill the house can
bo purchased at any future date by degrees, until you eventually
obtain all the volume you desire.

These sets were originally manufactured by us in 1912, and we
urge intending purchasers to make sure that you see our Trade Mark
(Monogram M.E.W.) on your set, as a guarantee of reliability and
the genuine Mitchell Manufacture, as many imitations are alrcady
on the market.

The No. 1 HOME WIRELESS OUTFIT is sent you complete as
illustrated, with 100 feet of aerial wire, 2 Acrial Insulators, one pair
of genuine Mitehcllphones wound to 4,000 Ohms, and complete in-
structions to instal.
posted free.

and either can be recommended.

FREE EDUCATION. If you do not possess any wireless knowledge,
we will educate you free by post or by personal attention at our
demonstrational rooms. Our business does not end with the sale of
the instrument, not until you have expressed satisfaction.

PUT YOUR NAME ON OUR MAILING LISTS FOR LITERATURE,
CATALOGUES, etc., and if in London visit our premises ; you will
be welcome.

T Y S Y Y e a e e ataala stV Vi

POPULAR WIRELESS WEEKLY.

THE ORIGINAL “HOME WIRELESS OUTFIT.”

NOTHING MORE TO BUY. PRICE £5 5s., Y Z

OR supplicd with another type of Mitchell Detector at £5 complete, ‘

July 22nd, 1922,
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MITCHELL'’S Electrical & Wireless, Ltd.,

Postal and Wholesale Warehouse : McDermott Road, Peckham, London, S.E.15,
Retail Premises : 188, Rye Lane, Peckham, London, S.E.15.

Great Britain's Greatest Wireless Store.

_.___CQ —oeoe Do you

get FL ?
AN
P é}?{,

OUR crystal or valve may be the
kest 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 bumlt that way—for never-
failing clarity and sensitivity. The magnets never

lose their strength and *shorts ™ don't exist.
And they're easy and comfortable to the head.

N~ Back of ERICSSON 'PHONES is the
’1"‘ accumulated experience of a generation in

1\4 !elcphone manufacture.

'"‘\:}X‘k Write for Particulars

The BRITISH L.M. ERICSSON
MANUFACTURING Co., Ld.

Telephones

= T NN aEwa . = we o

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

DELIVERY FROM STGCK.

"HEAD'PHONES | CRYSTAL SETS

ICUORShi [totat. For BROADCASTING, as

permitted by the Post Office

£3-15-0 each.
3 OSa each. 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.

Double head receivers with
Double head straps
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ARTICLES BY —
| John Sgott-Taggart; ||_
William Le Queux;
E. Blake,
and
Leslie McMichael.

Jewellers® Sound Move.

ESSRS. T. BRAYBROOKE, well-known
jewellers in High East Street, have
mstalled a splendid wireless receiving

ech, by means of which they can daily get

Greenwich time. Their customers are cordially

invited to step inside and check theiv watches,
£ & *

Hotel and Cinema Wireless.

HE Hotel Cecil, London, will shortly enter-
tain guests with wireloss demonstrations
and music, etc., on a set to be fitted up

in the hotel. The Marble Arch Cinema has
had a receiving set installed for some time,
and will also shortly hold a wireless concert for
the benefit of patrons.

* * *
Eiffel Tower Reports.

ATA from America is now added to the
European wireless weather report which is
sent daily at 11.30 a.m. (Greenwich mean

time) from the Eiffel Tower. The observations
transmitted consist of the reading of the
barometer and the direction and force of the
wind at 1 a.m. (G.M.T.) on the day of issue
at about thirty places scattered ‘over’ the
Continent, including Bermuda, Chicago, Cleve-
land, Denver, Cape Hatteras, Salt Lake City,
San I‘mnclsco, Washington, and Winnipeg.
Approximate positions of the centres of
cyclones and anti-cyclones are also indicated.

& * &
Working Not a *‘ Fag.”

HE proprietors of State Express Cigar-
ettes have installed on one of the floors
of their factory a - fully equipped

* listening-in - installation of the most
powerful nature. An experienced operator is
in charge so that the worl\ers may have a
chance of hearing everything that is broad-
casted during the day. In tirse, music and
other features will be added, so that work will
no longer be labour but plensme

The State Express Co. erected a wireless
installation on their factory before the war
and endeavoured to get direct communication
from factory to traveller, in order to expedite
business and delivery. Unfortunately the in-
tervention of the war prevented them carrying
ous this idea successfully.

* * *
The Ossiphone and Mr. Edison.

THE other day, in the pages of Porurar

WiRELESS, you learnt of a wonderful

little invention by which it was possible

for deaf people to hear without using the drums

of the ear—the message being conveyed by the
bones to the nerves of the brain.

.Now, I suppose Mr. Edison himself docsn’t
Jmow how many things he has invented in his
time, though ’curiously enough he was one of
the first people to instal a wireless telegraph
scheme for railway trains. The transmission
was effected by metal strips installed on the
roofs of the train and a parallel wire carried on
poles that ran alongside the track.

To-day Mr. Edlson isn’t as” young as he

“Wire

| TOPICAL NEWS AND -NOTES. i

.‘

used to be, and it is not remarkable to learn
that he is very deaf. Let us hope that the

ossiphone will be able to benefit this wonderful:

inventor, who has donc so much for the world
in so many different ways.

E3 * £
The Doctor and His Car.

TIRELESS telegraphy is a wondertul
‘thing for getting people out of difti-
culties. Just listen to the story of a

doctor and his car.

The doctor had driven to Boston with his
wife to see her off on a steamer bound for New
York. He performed the seeing-off so well
that he saw himself off as well as his wife, for
when he bade the last tender farewell he came
on deck to find the gang-plank raised and the
dock a hundred yards away.

He had no other choice but to continue the
voyage, as the captain refused to turn back ;
but, not seeing why he should lose his car, ho
got the wireless operator to send a message to
the Boston police. It was luckily pic ked up
by an amateur, who promptly notified the
police, who proceeded to carry out instructions
in a satisfactory manner. 'The car was berthed
in a’garage, where-the doctor recovered it some
considerablc time later.
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How to Make
a Shert Wave
Receiver
by
PHILIP R. COURSEY.
New Series of Con-
structional Articies
begin,

Order Your Copy Now.

Improved Microphones.
< UNDER the auspices of the National In.
stitute of Inventors, of Sackville Street,
a new type of microphone transmitter
has been developed which is free from the
disturbing clements associated with carbon’
transmitters,” says “The Daily Telegraph.”
“‘The variations in resistance accompanying
the usual vibration of a thin diaphragm aro
accomplished by the movements of-an electrodo
in glowing neon gas, which gives both an in-
variable value of the resistance when the
vibration amplitude is zero, and a large pro-
portional change in resistance when vibration
takes place. It appears that owing to the
nature of the conductor—an clectron stream—
there are no inertia effects, and the speech i3
transmitted with great clearness. The micro-
phone should prove of service in radio-tele-
phony ecircuits, for & more perfect modulating
device is badly néeded for this purpose. Mcan-
while it has already been applied to the pro-
duction of sounds produced and synchronised
with films. A photographic record of light
variations, produced by the use of the miecro-
phone and a vacuum tube, is printed by the
side of the einema picture, and reproduction
of. the accompanying sounds obtained by
selenium and a system of amplifiers.”

‘A promment West End store has introduced a wireless set-into the mysteries of ** bobbing.”” Permanent
waves are now, for the first time, in close touch with wireless waves of the C.W. ilk,
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(Continued.)

A Paris Exhibition,

AN exhibition of wireless telegraph installa-
tions is to be held from August 26th to
October 5th'in the Champ de Mars, Paris,

s w® *

Wireless  Lessons.”

CHOOL children will receive lessons in
wireless at the new radio station erected
at Southport’s * Pleasureland.” There

arc sixty telephones attached to the set, as

well as a number of “loud speakers,” accord-
ing to “ The Liverpool Post.”
% % ®

In the Next War,

HE Earl of Cavan, Chief of the Imperial
General Staff, addressing cadets of the
Royal Military Academy, Woolwich, re-

cently, said the Army Council has decided

that from “ division ” to the front line there
would be no telephone wires in future wars.

Therefore he looked to all young officers to

obtain a knowledge of wireless.

. * ® *

Wireless in Austria. )

THE British Marconi Company has been
granted a charter by the Austrian
Government for the establishment of ‘a

céntral wireless station in Vienna, in co-

operation with an Austrian company.

This is a great triumph for a British firm.
The Berlin Telefunken Company have always
been strong competitors, but this time they
take a back seat.

*

“ Music from the Sky!”’ h

HE above is a~heading to a German trade
leaflet now circulating in this country.
The text runs :

“ We are ready to complete your orders for
all forms, cquipments, and parts. The low
cost of manufacture, together with the best
German ingenuity, which we have been able to
obtain, allows us to offer you wireless apparatus
at considerably lower prices than any part of
the world.”

* s -

The Wonder Tube.

MERICA is very mmch excited just at
present over the new super-regenera-
tion circuit invented by Major Arm-

strong, and the latest invention of Dr. Irving
Langmuir. F

Dr. Langmuir, according to the “ Radio
World,” has constructed a new deviee—a tiny
tubc—which will revolutionise long-distance
wireless communication.

“ By this apparatus,” says the “ Radio
World,” * direct current flows into the tube
through a complicated wire system, and high-
frequency current is generated which flashes
signals through the ether in electric waves
that travel with the speed of light to distant
-stations.

“The tube is an advancement over the
Anderson alternator, just as that was an ad-
vancement over the old Goldsmith alternator.

“ Dr. Langmuir's tube is 50 kilowatts and
develops 12 horse-power within its narrow walls
of glass. He has been working ort the tube for
scveral months.

“1t is predicted that it will take the place
of the massive alternators of the Anderson
t‘ype.’l

# * E

Broadcasting in Paris,

£ ROADCASTING is making great strides
in Paris. Even the toyshops are now
offering for sale ¢ listening-in ’ apparatus

for picking up messages,” states the Paris

correspondent of * The Times,”

Popular Wirdess Weekly, July 22nd, 1922.

“ A well-made little instrument can be pur-
chased for 50f. (about £1) which is capable
of receiving the time and other messages from
the Eiffel Tower installagion. With a more
powerful outfit, -which is sold at about 200f.
(£4), it is possible to receive messages from
nearly all the wireless stations in France. But
for ‘listening-in’ during concerts it is not
satisfactory. For 800f. (£16) an instrument
can-be obtained with which concerts given ab
The Hague can be heard.

“ Many Parisians, and even sailors on board
the boats on the Seine, possess * listening-in *
sets, which enable thém to enjoy selections
by well-known artists ‘broadcast’ from the
Eiffel Tower.”

% * £

The Empire Chain.

R. KELLAWAY, the Postmaster-General,
stated recently that :

“The Government have decided to
erect in England a station of the ultimate
power (240 kilowatts) contemplated by the
Expert Commission, instead of the smaller
power (120 kilowatts) which they proposed
should be used in the first instance. The
Government are advised that this station will
provide, especially, direct commercial com-
munication with India, South Africa, and
Australia.

“In India the Imperial Government will
erect and the Indian Government will work
a station also ca.Rable of direct communication
with England, South Africa, and Australia.
As a corollary of this decision, the proposed
second station in Egypt and the station in
East Africa will be deferred ; and the question
of erecting stations at Singapore and Hong-
kong will be reconsidered.

* Communication is proceeding with the
Union Government as to the station in South
Africa, and the experts of the Canadian
Government are expected to reach England
very shortly in order to discuss the participa-
tion of Canada in the scheme.”

HE ci{perimental station at Marconi .

House, call sign 2 L. O, often gives a coneert
Friday and Saturday evenings on a wave-
length of 360 metres.

The concert usually commences at 5 p.m.
One given recently lasted three hours—
with three 20-minute intervals. The power
used is 1} kw., and using valves the range
is wide.

The Writtle concerts still earry on every
Tuesday evening at 8 o'clock, B.S.T.,, on
a wave-length of 400 metres. The call sign is
2MT.

The Hague concerts are sent out Sunday
afternoons from 2.30 to 5 p.m., and are still
the most looked for event of the week in the
broadeasting line. The call sign is P C G G,
and the wave-length 1,070 metres.

Koénigswusterhausen transmits telephony
usually at 7 and 10.30 a.m., G.M.T., on a wave-
length of 2,600 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 sometimes a concert) at
5 o'clock, BAT. A weather forecast is sent
in French at 6 o’clock. The wave-length is
2,600 metres.

Croydon Aerodrome (call sign G E D) may
be heard on 900 metres at all times. of the day

What you can hear

The Commission, whose report was issued
Jast December, recommended that the instal-
lation should be capable of being tuned. to

‘wave-lengths of between 3,000 and 16,000

metres.
#* E3 %*
E

Will it Come to This Here ?

HIS * programme” is reprinted from
the *“ Radio World.” Comment is supet-
fluous.

7.01—Cradle stories for grandparents.
7.14—* How to Have Your Thumbs Mani-
cured,” by William Pinkerton. What cvery

‘payroll bandit should know.

7.22—Song : * Gasoline, My Gasoline!”
Words and music by the Standard Oil Com-

pany.

7.25—Trombone solos and how to cure:
them.

7.50—Drinking Song from * The
eenth Amendment.”

8.02—Jack Dempsey posing for a photo-
graph of himself. £

8.16—Violin solo by the onc-armed paper-
hanger.

8.27—What Babe Ruth said when Urban
Shocker struck him out.

8.273—Board of Alderinen distributing jo
permits to eminent citizens to wear whiterw
socks.

9.30—Anti-Saloon League Quartette: (a)
“Have One More With Me,” Brewcr; (b)
;;The Land Where the Wurtzburger Glows,”

ecr.

9.46—Smile on face of Mr. Average Citizen,
while readimg this headline: * Your Wintere«
Suit Will Soar in Price ! ¥ 13

10.00—* When I Threw Coconuts at Dar-
win,” by William Jennings Bryan.

10.14—“ How to Play Tiddlewinks,” by
Thomas A. Edison.

10.30—Beauty Talks to Deep Sea Stokers’
League.

The call sign of the station whieh perpe-
trated the above is “ O UCH.” That is what

Eight-

I say! : ’
ARIEL,

-
Prigrommes

every evening of the week on your set,

in radio-tclephonie communication with’various
aeroplanes on the Continental air routes.

Other aviation stations which transmit
telephony include Castie Bromwich (G E C);
Didsbury (G E M); Hinton-Admiral (sign
not allotted yet) ; Lympne (G E G) ; Renfrew
(G E R); Pulham (G E P).

In all cases the 900-metre wave-length is
chiefly used. -

The more one listens in of an evening, the
more one realises that some of the best telephony -
and music transmissions emanate from amateur
stations.

There is only one big fault to find, and that
is very few amateurs give enough ‘carc to the
announcing of their call signs.

When closing down, the majority gabble
out their call signs in such a casual way that
nine times out of ten the interested listener
in quite fails to cateh the sign, and con-
gequently cannot tell where the transmitter is
located.

The broadcasting horizon looks much .
clearer now. The manufacturers of wireless
gear in this country have been granted pro-
tection from forcign competition for two
years. This point finally settled, the prospects
of a speedy commencement of a regular broad-
casting servicc arc practically certain.
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NEW SERIES FOR THE BEGINNER

By E. BLAKE, AM.IEE.

NOTE.—Mr, Blake's articles in the *“Daily Mail ” have aroused such considerable interest among laymen that I have invited him

to write a series of articles on wireless for readers of this magazine.

be easily understood and appreciated by the novice in wireless study.—EDITOR.

HIS series of articles 'is designed to
provide the beginner with a course
of instruction in the general principles

of radio communication. It is being assumed
that the reader knows little or nothing of
the subject, or of electricity and magnetism,
and therefore the first few articles must
needs be in the nature of an introduection.
Just as thc engineer, the builder, and the
carpenter liave to begin by learning about
the tools and materials they use, so the
would.-be wireless man must first make
acquaintance with the theory and phenomena
of electricity and magnetism, and arm himself
with knowledge of electrical apparatus and
its uses.

My readers need not fear, however, that
I am asking them to undertake a dull course
of studies the like of which can be found, alas !
in so many school text-books. On the eontrary,
we shall keep as close to the subject of wireless
as is possible right from the start. After all,
the practice of wireless is largely the applica-
tion of phenomena which elcctricians have
known about for a long time. As Sir William
Preece said, * We all knew about the egg, but
Marconi showed us how to stand it on end.” .

The Essence of Radio.

First and foremost, let us consider what
wireless is from the fundamental point of
view of physics. When we communicate by
means of a letter, we convey a piece of paper
from one house to another. But that is a
very superficial statement, and by no means
capable of being considered as fundamental ;
for the same object could be achieved by
sending our friends an elephant’s tusk,
appropriately scratched. No doubt people
used that method of communieation in past
nges. The essence of the process is the com-
nmunicalion of inlelligence from one point
in space lo another.

The definition just given applies very well
to wireless, but not wholty. Music is trans-
mitted by wireless, but it does not properly
fall within the definition ; it is only symbolic
language, and is not directly translatable.
The same may be said of wireless time signals.

The essence of radio communication is
tke transference of energy across space.

That word ¢ energy ” calls for explanation
at once, because it is one we shall constantly
be meeting. What is energy ? -

Energy and Matter.

So far as the physical contents of the
universe are concerned, we are aware of two
fundamental phenomena only, matter and
energy. Every other phenomenon is the effect
of these or their interaction. We are, through
our senses, directlly aware of matter. We are
aware of the existence of energy only by its
effects upon matter.

Energy is the capacity to perform work,
work being the overcoming of some force—
gravitation, for example. Experiments show
that energy is indestructible and constant in
quantity. It changes its form whenever work
is dong, but never disappears, although it
often escapes from man’s control. Some of
the electrical cnergy in a lighting circuit is
conveyed away in the forms of heat and light,
and_ thereafter is lost to that particular
system. Energy is considered by scientists
to be quite as real, quite as worthy the term

- 'PART 1.

“ thing,” as matter. It always exists; it is
not a mere transient ‘* appearance,” such as a
sound, or a state of mind, such as hate or
love.

Energy either moves matter or imparts to
matter the potentiality of movement. In
other words, the energy of moving matter
is kinetic, and the energy of matter which
(as a mass, but not molecularly) is not moving
is polential. For instance, a stone flung into
the air receives energy from the man’s muscles.
The kinetic energy of the moving stone is
transformed into potential energy in pro-
portion as the stone’s velocity upwards
decreases. When the stone reaches the limit
of its upward movement there is a moment
of time in which it is absolutely stationary,
and at that moment all the energy is potential.
Directly the stone begins to drop that energy
begins to change back again into its kinetic
form, and when the stone is finally on the
ground all the energy originally given to it
by the thrower has been dissipated, mostly
in the form of heat.

Electro-Magnetic Energy.

Energy assumes several forms—Ilight energy,
heat energy, mechanical energy, chemical
energy, electrical encrgy, and so forth—but
though it slips from one disguise to another,
as it does the work of the Creator and of-
cresation, it never dies or diminishes. Wireless
is one means man has devised of transferring
energy fromm one place to another; in this
particular instance the energy is in the form
known as .‘* electro-magnetic,” and it .is
transferred at the speed of 186,000 miles a
second. When it arrives at the receiver it
does work on the diaphragm of a telephone,
and is changed into the energy of sound, in
which form it reaches t?le ear of the operator
and conveys the message to his brain by
the co-operation of his nerves.

The most important disguises assumed by
energy in the operation of wireless are electro-
static and electro-magnetic, and so we must
now proceed to the study of electricity and
magnetism ; but the reader should try to
regard the whole process of radio transmission
and reception as a matter involving only
energy, its various transformations, its trans-
ference across space and through wires, and
its action on matter.

Atoms and Electrons.

Electricity is now known to be the stuff.of
which matter is composed ; in fact, we may
regard electricity as matter, or vice versa.

. Before this fact was established the smallest

particles into which matter was known to be
divisible “were called atoms, but these exceed-
ingly tiny portions have been resolved into
still smaller portions which are called electrons.
A typical atom is thought to consist of a core
or nucleus, the composition of which is un-
known, around which are arranged the
electrons. The number of electrons composing
an atom depends upon the kind of atom—
that is, whether it is an atom of oxygen, of
iron, of gold, or other element.

Electrons repel each other. Hence, as the
world is so largely made up of clectrons, there
must obviously be some compensating in-
fluence holding them in their places in the
atomic systems. If there were not such an
influence there would be no atoms, and

Mr. Blake will deal with a scientific subject that will

therefore yno world, because every electron
would movc as far away from every other
electron as possible. Therefore, we have to
conceive the existence of what, on the face
of things, is a physical necessity, and so the
core or nucleus of the atom is regarded as
the seat of the attractive influence which
balances the repelling force of the electrons.
For the sake of convenience, electrons are
referred to as negative electricity, and the core
as posilive electricity.

If we consider an atom in tts normal state—
that is, with its proper number of electrons—
as neutral, then wc may regard an atom
minus one of its electrons as posilive, because
the positive electricity in the atom pre-
dominates. = Similarly, we may regard an
atom which has one or more extra elcctrons as
negalive, because the negative electricity
predominates. The following imaginary
examples illustrate this. The symbol — means
“ negative,” and + means ‘ positive.”
Neutral atom. Negatively charged atom.

6 plus 6 6 plus 7~
+ = + =
Positively charged atom.
6 plus &

! + = .

It will be noticed that it is only the —
quantities which vary; apparently the core
remains always the same.

Conductors and Insulators,

In a mass of any substance which * conducts
electricity ”"—copper, for instance—there are
at a given moment a large number of free
electrons. It is supposed that all atoms are
perpetually in violent motion, carrying their
attendant electrons with them, these also
pursuing complex movements on their own
account. Therefore it is not surprising that
under these conditions, producing as they
must numerous collisions, some of the electrons
are detached from their atoms. Such an
occurrence would leave a free elcctron and a
positively-charged atom. The latter would
draw to it the nearest free electron, and the
former would find some other atom minus an
electron, and would combine with it. Imagine
this ceaseless turmoil going on within the
interior of a copper wire, and you will see
that at every instant there must be a certain
number Jf free electrons. The wire, as a
whole, would exhibit neither positive nor
negative electrification ; it would be neutral,
because even if some of its constituent atoms
were positively charged, by reason of their
each having lost an electron, those electrons
would still be present in the wire, so that it~
still would contain equal. amounts of each
kind of electricity.

Substances in which there are free electrons
are called * conductors” of electricity, and
those in which there are few free are called
* insulators.”

It is these free electrons which make
possible electric currents, and all the wonderful
things which can be done with them. Accord-
ingly, in the next article, we shall learn about
the electric current.

Another of Mr, Blake’s articles will appear in
next week’s issue.

Under the heading * Step by Step in Wireless,”?
future articles will be of a  more advanced
nature.—EDITOR.
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probably associated more  with a par-

ticular brand of - lemonade than with
wireless telegraphy and telepliony. Yet the
Liffel Tower, Paris, is-the premier wireless
telephony station of France.

Early experiments in wireless telephony
were carried out from the Eiffel Tower by
means of a high-frequency alternator, and
were attended by a good deal of suceess. With
the advent of vacuum tubes or valves, how-
ever, the alternator method of transmitting
wireless speech was discontinued.

Better voice modulation, and clearer speech
generally, was obtained by using valves for
the purpose of radiating speech by wireless.
Some little time ago General Ferrié, chief of'
the French Army Signal Corps, decided to
arrange for a broadcast programme of speech
and music to be sent out from the Eiffel
Tower.

This service was for the benefit of the public,
and anyone possessed of a suitable receiving
set within a radius of 1,500 miles from Paris
can now listen to a wireless ** concert ™ from
the French capital. )

The telephony transmitter is now composed
of a number of transmitting valves, connected
together in parallel, the voice being im-.
posed ” upon the grids by means of a miero-
phone. The electromotive force supplied to
the plate circuit of the valves is 2,500 voits D.C.

The initial strength of the speech and music
is greatly magnified by the inclusion in the
circuit of six amplifying valves. The actual
transmitting-roomn, containing the micro-
phones, is about 50 or 60 feet distant from the
set proper, and this adds greatly to the effi-
ciency of the transmitted speech, as many un.
desirable noises, unavoidably created by the

‘ transmitting apparatus, are thus eliminated
from the radiated signals.

The set at present in use is stated to bo
more of an experimental character than a per-
manent fixture, it being the intention of the
French Army Signal Corps to erect a more
powerful station, which will eventually be able
to communicate with all parts of France.

Biit the inference must not be- drawn that
the set at present in use is not efficient.

A station situated in Northern Africa
vecently received a Parisian coneert- from
Eiffel Tower on a loop aerial over a distance
of 1,450 miles, and so good were the -received
signals that by means of a loud speaker 35
people were able to enjoy the music from dis-
tant France.

It is expected also that the wireless tele-

TO the ordinary lay mind, Eiffel Tower is

phony set at the Eiffel Tower will be used for
direct communication between Paris and Lon-
don, and, upon completion of negotiations
with the Post Office authorities, it is hoped
that a subscriber to the telephone service
in Paris will be able to speak directly to
a subscriber to the London telephone ser-
vice.

Experiments are now heing carried ont with

a view to perfecting this duplex system, and
the time is not far distant when a regalar
wireless telephony service will be in operation.

Communication between aeroplanes flying
on the Continental route hetween London and
Paris has alsd -been established by thé in-
stallation of sets at the respective aerodromes.

The small amount of power used by the aero-
drome sets, however, does not always enable

eontinuous communication hetween the aero--

plane and its aerodromes to be established,
and the erection of another set at the Liffel
Tower of sufficient power to overcome this
drawback is contemplated. -

Weather reports are also broadcasted from
Eiffel Tower by telephony, and are of great
value to ships at sea.

Eiffet Tower can certainly he numbered
among the pioneer stations broadeasting wire-
less telephony. In the development of the

scieice, and the application of * speech by
air > to commercial needs and private require-
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GENERAL GUSTAVE FERRIE.

ments, the powerful station at Paris is certain
to play a big part in the future.

The Eiffel Tower wireless station - w.

lanned and erected by General Custava
Perrié.  In 1899 he was present during Senn:
tore Marconi’s experiments carried out be-
tween Wimereaux and Dover, and in 1900 Le
founded the French Radio-telegraphic Service,
and, although throughout his brilliant carerr
hie has been associated with the construction
of many other French stations, his name will
always be best remembered by amateurs in th.s
country in connection with his work at the
Fiffel Tower.

General Ferrié has always shown the keeriest
interest in the amateur cause, as his Jetter to
the Editor of Porurar WirELESS shows, and
time and again he has arranged special con-
cert transmissions from Paris for the benefit of
amateurs. Of all the land-station call sigus
in the world it is safe to say that the two hest
known are M PD and F L, Poldhu and Pars
respectively.

The former recently “retired ™ alter long
and honourable service, but amateurs will Le
glad to hear that F L intends to oarry on.

Aud, ‘although the Lafayette station, near
Bordeaux, may now possibly claim to he the
most powerful station in Franee, and the new
station at Sainte Assise, near Paris, even moro
powerful still when finally completed, the

Part of the recsiving apparatus at the Eiffel Tower wireless station, Paris,
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Eiffel Tower will always be reckoned one of
the most important stations in the world.

The Editor has received the following
letter - from - General Gustave Ferrié,
Technieal - Director of French Military
Radio-telegraphy, and the creator of the
Eiffel Tower Wireless Station, Paris.

To the Editor,
“Fopnlar Wireless.”

. Sir,—I have had great pleasure in receiving
your kind letter of the 29th of May, and I beg
you to excuse me for having delayed my reply i

_ to you. I-have been away-from Paris for the
last two months, and I have to continue my 1 3
journeys until the month of . August, making
only rare and short visits to Paris.

I am very glad and very honoured to know

. that the Eiffel Tower transmissions are so well
appreciated by all the British amateurs. The
voice which is sent forth by the Hertzian waves,
_under the different forms of radio-telegraphy
and radio-telephony, is always that of a sincere
friend of your great country, and particularly
of the British Radio amateurs.

. When, in 1903, I made the first experiments ]
of Wireless Telegraphy at the Eiffel Tower, T :
did not think that this station which I created,
and which I have unceasingly improved since | e 7'
that date, would become important for our two z 3 = : 2 3 ;
countries. During the war, it announced each Every amateur is familiar with the signals from Eiffel Tower. This photograph shows the interior of one
day the good and the bad news, and it was by it, of the power rooms and the are generator.
very often, that the magnificent fighting-men of
our two nations, both on land and sea, learned
the successive stages of our common victory.

At the present time it plays a more modest
part, but it is still useful, It helps in"particular
to develop the liking for radio-technics, and to
increase the number and the importance of the
amateur societies, both in France and in Great
Britain. j

Soon, 1 hope, numerous communications
will be established directly between the private
stations of British and French amateurs.
Personal relationships will be created between
the -operators, which will help to draw closer
together the ties which already exist between
our two countries.

1 desire with all my heart that our closer re-
lationships may be. without limits, and I wauld
be very proud to have been able ta contribute,
even in small measure, to their furtherance.

Yours, ete., _etc.,
FERRIE,

" DAILY TRANSMISSIONS FROM F L.
(Compiled by * Popular Wireless” Technical

Staff.) -
| Here are some of ] i i
Time, Wave- 2up onp behage! Gaonaat ths MIASHROr bare o epaner RN T s . colay soeri
G.M.T. Length |  Remarks quite frequent. - : :
2.20 a.m. | 2,600 spark | Weather Report
3 » 8,500 arc Works, Bucharest
’ | (BUC)
2;8 e g,ggg 5 5 ll‘;al}'al Stns.
L} ” 9 ” ” C
e 3,200 ,, | ,, Naval Stns.
8.20 ,, 2,600 spark | Weather Report
8.35 ,, 3,200 arc Works, Prague
: ) ({PRG)
9.23 ,, 2,600 spark | Time Signals
9568 ,, ” » I *‘ Beat >’ Signals
L SR T . Time Signals
11 S 8,000.arc | Works, NTT
11.30 -,, 2,600 spark = Weather Report
12.5 3,200 Press .
1 pm. | 6500arc Works, BU C
220 , ' | 2/600 spark = Weather Report
3 » | 6,500 are | Works, BUC
55 , |3200 ,, Naval Stations
5.10 ,,~ | 2,600 valve | Telephony
545 ,, | 6,500 arc- Works, BUC
720 ,, 2,600 spark | Weather Report
9.30 ,, | 6,500 are Works, BUC
.9.58 2,600 spark | Time Signals
10.5, 4, 6,500 arc ‘| Works, BU C
10.36 ,, 2,600 spark | Time Signals
10.50 ,, . 6,500arc. | Works, B.UC
2R 5 8,000 ,, Works, Beyrout
g o ; " (UAB) ~ > =
11.25 ,, | 6,500 ’ Works, BUC This telephony-transmitting set has been temporarily installed at the Eiffel Tower, and amatenrs are
. familiar with the speech and musie sent out by it every evening. A larger and more powerin! telephony
trapsmitter will short!y be installed
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Stepby Step inWireless

No. 8.

NEARLY everyone is familiar with the * horseshoe ”” magnet. Most
of us during our childhood were delighted by the peculiar power
it possessed of lifting from the table pins and needles and other
small fragments of metal. Then the majority of us passed on to the next
new toy without troubling our childish minds as to the reason why the
magnet behaved in the manner it did. But the adult who wishes to study
wireless telegraphy will find that he or she must first acquire some
knowledge of electricity, and the elementary lessons are certain to
embrace magnetism. The earth itself exhibits all the characteriatics of a
huge magnet. It possesses a North Magnetic Pole and a South Magnetic
Pole, just as did the horseshoe magnet of our childhood days. But it is
not essential for the magnet to be bent. There are straight or bar
magnets having a north pole at one end and a south pole at the other.
We might imagine the earth as having such a bar magnet of enormous
size thrust through it, terminating at one end in the North Magnetic
Pole and at the other in the South Magnetic Pole. .
Many intrepid explorers have devoted years of their lives in endea-
vouring to reach the North Pole. This pole, however, is the north
geographical pole, and it is situated at quite a different point on the
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carth’s surface from the North Magnetic Pole. The South Geographical
Pole and the South Magnetic Pole are likewise distinct one from the other.

Lines of Force.

If a powerful magnet is placed a short distance away from a metal filing
it will be found that the filing is attracted to the magnet, and will attach
itself to one of the two poles. There is obviously, then, some power of
attraction possessed by the magnet which metals in a normal condition
do not evince. If the magnet is mow placed some distance from the
filing, no such attraction is evident. The influence of the magnet is
therefore only effective within a certain radius. This radius is known as
the magnetic field, which is made np of ** lines of force.” These imagi-
nary ** lines of force” pass out of the magnet at its north pole and
return to it by way of the south pole. The area which they cover when
on their journey outside of the magnet depends upon the strength of
the magnet, and it is the space thus coming under their influence which
i« known as the * magnetic field.” When the filing previdusly referred to
was attracted to the magnet, it lay -
within the area covered by the lines

of force. When it was unaffected, it F{y? . Fonds ol
was outside of this area. Let us 7
now take two of the horseshoe mag- o orce

ncts and endeavour to suspend one
from the other, so that it is only
connected magnetically. It will be t"
found that this is only possible by .
having the north pole of one magnet o
against the south pole of the other. | ¢
If the two north poles, and there- -
fure the two south poles, are brought
together, not only & no sense of
ettraction exhibited,.but a force of
repulsion between the two magnets
will become evident. This shows us that while unlike poles attract each
other, like poles repel or repulse each other if brought together.

A Simple Principle.

Lines of force which are leaving the two north poles are travelling in
opposite directions, and when the twoforces or *“ fields” meet the repulsion
is evident, On the other hand, lines of force are enfering the south pole,
an<d if the north pole of a second magnet is brought into proximity with
this south pole, the lines of force which are leaving the north pole will
ohviously join with the lines entering the south pole. 2

If a piece of wire is bent into a circle and the two ends are connected
to a galvanometer, we shall have a completed circait of wire. If a bar
magnet is now thrust through the coil thus forred a deficction of the
needle will show that a current of electricity has passed through the wire.
This current, however, only flows as long as the magnet is moving—in

Directtor of Current

MAGNETISM AND ITS RELATIONSHIP TO ELECTRICITY.

other words, as long as the wire is cutting through a varying number of
lines of force. Once the magnet ceases to move, the galvo will register
no flow of current. When the magnet is withdrawn, a second * kick ”
of the needle shows that another temporary current has been generated
in the wire, but in the opposite direction.

We thus see that the introduction of a piece of wire into a magnetic
field will induce a current of electricity to, flow in the wire so lang as the
number of lines of force cut by the wire is constantly varying.;, On this
simple principle is based the construction of the dynamos, generators,
and converters, which play such an enormous, if unappreciated, part in
our daily lives.

Types of Magnets.

So far we have only considered the permanent magnet and the manner
in which we can generate a current of electricity in a wire. A permanent
magnet, which is usually a piece of hard steel, may be magnetised ‘by
rubbing it in one direction with
another permanent magnet. It
can also be magnetised by enclosing
it in a coil of wire through which
an electrical current is passing.
When the steel has been sufficiently
“ influenced” it will be found to
have become & magnet, and it will
retain its magnetic properties for
a considerable time. Hence the
name ‘* permanent magnet.” There
is another type of magnet, however,
known as an “‘electro-magnet,”
and it is in this kind of magnet
that the wireless amateur will be
most interested.

Magnetic Fields.

It has been stated that if a
piece of steel be included in a coil
of wire in which an electric cur-
rent is flowing it will become a magnet.
fore a magnet, possessing * polarity.”

SN )
Direction of Current

The coil of wire is there-
It will magnetise other metals,
too, the degree of magnetism obtained varying for different kinds.
Soft iron, for instance, becomes a powerful magnet when- included
in such a coil, but, unlike the steel, it loses almost all of its magnetic

qualities immediately the current is removed. It is soft iron that is
used in the construction of an electro-magnet. The iron is called the
“ core,” and may be either of the “ horseshoe™ or “bar™ type.

An insulated wire is wound round the “ core ™ in the form of a coil,
and a source of electrical supply is passed through it. Tmmediately the
circuit is completed, the two poles of the magnet will evince strong
magnetic tendencies, which shows that a magnetiz field has been ereated
by the passing current. This means that lines of force have been created,
and as we know that lines of force act in a definite direction, it will be as
well to sce the path which they take under the influencc of electricity.

Fig. 1 shows a straight wire! with a current passing through it in o
given direction. It will be seen that the lines of force which result,
thereby forming the magnetic field, act in a “ clockwise " direction
according to the direction of current * inpet,” if looking at the end of
the wire into which the current is passed.

An Analogy.

This may be better explained by a simple analogy. Let the reader
imagine that he is looking at the end of a receding wire in which
electricity is flowing away from him. If it were now possible to
take an ordinary screw and screw it into the end of the wire, the screw
head would follow the direction taken by the lines of force. If the
current now be reversed in the wire, so that it is flowing in the opposite
direction, i.e., towards the experimenter, the action of withdrawing the
serew will correspond to the direction now being takon by the lines of
force. {Seo Fig. 1.) We thus see that a revessal of current in the wire
means a reversal in the direction of the lines of force radiating from it.

In Fig. 2, which iz a bent wire, it will be seen that the lines of force
are all acting in an “inward or downward” direction inside of the
bend, and in an ‘““upward” direction on the outside. Such a bent
wire, if bent or wound into a spiral as in Fig. 3, will possess polacity
as shown, the north and south poles being determined by the direction
of the current.

When the soft iron “core” is introduced into the centre of the
coil it has the effect of considerably increasing the *density’ of the
magnetic field created by the current and, therefore, the strength of the
“ electro-magnet.”
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CRYSTAL OR VALVE DETECTOR?

By GEORGE SUTTON, AM.LEE.

HE earnest seeker after truth in wireless
matters may well be sympathised with
if he is in a quandary regardE'ng the means

he should adopt for detecting signals.

We will suppose, as a concrete case, that he
is a clock or chronometer maker who desires to
obtain the Paris time signals for the purposes
of his business.

He makes inguiries of {riends who are
cxperts and friends who are not; and may
even take the trouble to write to a technical

_or a lay paper, and he is invariably told that
a £5 set which he can buy, or a 35s. set which
he could make, with a ecrystal detector and
headgear telephones, is useless for the purpose,
as it will only receive over a range of twenty
to twenty-five miles. )

Whatever his geographical position in
England may be, the Eiffel Tower is a greater
distance away than twenty-five miles.

"He is thus forced by circumstances, as he
thinks, to spend £25 to £30 and set up a valve
receiver, and the difference in cost may
easily make the difference between setting up a
receiving station and not being able to afford it.

Time Signals from F L.

It is a great pity that those who know better
‘have not anticipated the difficulty that was
bound to arise in the uninitiated mind by a
statement of distance over which the crystal
sct would receive, irrespective of the strength
of the transmitted signals.

Not only is it possible to receive the Paris
time signal with a crystal and ordinarily
sensitive headgear telephones, but the writer,
both before the war and since, has regularly
achieved it on quite an ordinary single solid
wire acrial and without an earth connection,
the latter condition being compulsory, as a
connection to earth was go moisy as to be
prohibitive,

If the possessor of a cheap set can get
signals at all there is no reason why he should
be unable to get the time signals, The
principal difliculty will be that of the wave-
length, for the set has probably been designed
for receiving the broadcasted service on 400
metres and ship stations on 600 metres.
Paris, however, sends.out on 2,600 metres, and
it is this wave-length, and not the distance,
which keeps Paris out of the reach of his
instrument.

Increasing Wave-length.

In the old days we uscd what we were
pleased to call ““ loading coils,” that is, separate
inductances whioh were put between the
aerial lead-in and the aerial terminal of our
“ aerial tuning inductance,” as it was then
known, and so tuned our circuit that it
responded to the desired wave-length. The
same thing can still be done by adding in-
ductance. This need only be of modest
dimensions, and can easily be contained
within the scope of a basket-wound or a
honeycomb coil, either of which can be
procured for a shilling or two. The inclusion
of such a coil will enable tuning of a wave-
length up to the order of 2,000 metres.

If you put this in circuit in series with the
aerial and well insulate it by placing it on an
ordinary plate or tea saucer, you will be able
to use the slider of your tuner for the final
tuning. You will get better results if you
actually incorporate the added coil into the
set by connecting the aerial lead to onc end of
the coil below the point where the lead to
the crystal detector is taken from the aerial.
Connect the other side of the coil to your
tuning inductance.

It will thus be seen that a receiver stated to

have a range of twenty to twenty-five miles
can receive Paris on a crystal,

The crystal is much disparaged as a de*«otor,
but it can do really good work if it is properly
handled. .

The main limitation of a good deal of
erystal reception is that it depends entirely
upon the energy arriving from the. distant
station and cannot, like the valve, amplify
up while it receives. The crystal should be
set in & metal cup with Wood’s metal, that is,
a kind of eolder which has a very low melting
point which does not split or spoil the crystal
by too much heat. It can also be packed
into the cup with tinfoil, if the latter is packed
tightly all round the crystal so as to make
good contact between the cup ani the crystal.
Holding the crystal in aclip is not recommended,
as the grip would only be between two or
three points, and migbt act adversely upon its
sensitivity as a detector. O.e point of the
crystal is selected to press on one side of the
receiver circuit, and the rest of the crystal
should, therefore, be as solidly connccted to
the other side of the circuit as possible.

Choosing a Crystal.

Carborundum and steel are a good com-
bination and very sensitive when properly
adjusted ; also this detector is more reliable
than most other crystals. It may need a
potentiometer and small battery across it to
obtain the best results. The carborundum
may be set in a cup with Wood’s metal or may
be clipped between two flat steel springs.
Galena will work with any metal, but needs a
very light contact. A short spiral of No. 34
copper wire with its end resting lightly on
the surface of the galena is often very good.
A good crystal of fused silicon sef in a metal cup

with a steel, brass, copper, or gold point in an
adjustable springy confact makes quite a
good detector.

The point of a zincite crystal pressing on to
a surface of bornite or copper pyrites makes
the celebrated perikon detector used in a
great many army sets.

Tellurium cast into the form of a pointed
cone with the point pressing lightly on a
surface of zincite makes a detector which
gives a peculiar note quality of its own. It
suggests the hearing of a note from a harp
string after listening to a pianoforte. All of
these detectors need good superlative tele-
phones and faultless construction of apparatus
to get the best effects, but effects ave there if
sufficient trouble is taken to obtain them.

Another point, which cannot be made too
much of in crystal detection, is the way it
renders audible speech and music. By its
inability to maintain oscillations, as a valve
does, the “carrier wave >’ effect of badly modu-
lated speech and music is not heard at all,
and while the valve receiver may be oscillating
the man with a crystal is enjoying the concert
without anything more disturbing than the
occasional jamming of a spark station.

Inexpensive to Instal.

There are no batteries to run down with
their attendant cost for recharging. The
price of the high-tension battery is saved.
You can also go away and leave your set, and
come back again and find it instantly ready
for further use.

It is inexpensive to instal and costs nothing
to maintain, though yon must put your best
into it to get the best that it will give out: of it.

But if you want to use a loud speaker,
valves must be used.

NATURE'S. WIRELESS BROADCAST.

HEN listening in during the hot summer
weather, have you heard those
occasional crackles and other noises

like two pieces of glass-paper being rubbed ?

At times they become so frequent as to

seriously interfere with reception.  Such
noises, which are known as * atmospherics,”
“gtrays,” * X’s,”” or “static,” are caused by
lightning discharges, perhaps thousands of
miles away. These natural wireless waves
reach your recciving set in a similar way to
humanly caused waves, but there is a great
differencc—static comes in on all wave-
lengths, and cannot be tuned out. Some of
the greatest scientists of the day have studied
the matter, and although certain points of
interest have been discovered, there is still
no effective method of entirely getting rid of
the objectionable noises.

Wireless operators have told me that
when in the tropical seas, at certain times
of the year, the crackling and * sissling”
is so acute that it becomes painful to listen in
for long. In fact, messages often cannot be
understood at all, owing to the constant
interruption. It is a curious and well-known
fact that static comes in much stronger
when listening on the higher wave-lengths
than they do on short wave-lengths.

In the old “ spark-coil” days of wireless
transmission, static made reception of Morse
code very difficult. Often the cffect of the
lightning discharges would cut out some of the
dots or dashes of the letters, causing much
confusion—and also delay, because of the
necessity of repetition.

A lightning discharge may be compared to

the strip of flame which is flashed between
the points of an electric spark coil. In the
early days of wireless the sparking of an
induetion coil was the method of propagating
wireless waves. A short spark was a dof,
and a sustained spark was a dash. One of
the two sparking points was connected with
the aerial, and the other to the ground. In
the case of Nature’s wireless, the * spark,”
or flash of lightning, also takes place hetween
two points, one being clouds and the other
carth.

The two methods differ in an important
respect. however, and that is that we can
“tune ” the wave-lengths given out by the
spark coil, but static is at the moment quite
uncontrollable. During the summer months
static is more prevalent than in winter,
although it is often heard during the latter
time of the year. Exceptionally strong static
noises in your 'phones meaus that a thunder-
storm is approaching, and in such circum-
stances it is advisable to discontinue reception,
and to ground your aerial until after the
storm has passed over.

In Great Britain we are not troubled with
static as violent as that which affects other

-parts of the world, so we must be thankful

for small mercies.

Doubtless, in these days of wonderful
discoveries, some brainy person will suddenly
hit upon a method for filtering out the hinder-
ing noise. There are some who prophesy
that the sky will one day be tapped for
patural electricity. Perhaps, when that time
comes, the riddle of controlling static may be
solved.
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MY FAILURES AND SUCCESSES.

LONG-DISTANCE TELEPHONY FOR AMATEURS.
By WILLIAM LE QUEUX (Member of the Institute of RaAdio Engineers).

IN response to a request from the Editor of
PorurLar WiRrELESS, 1 here venture to

give some details of my experimental
telephony and c.w. transmitting set, upon
which, in 1921, I broadcasted speech and music
almost every evening during seven months.
Many amateurs, I believe, know my call and
my voice, 2 A Z, for fully a hundred in all
parts of the country were good enough to write
and report upon the strength and quality of
my signals.

The set in question I started to establish in
Guildford at the end of 1919, and was fortunate
enough to have the advice and assistance of
Mr. Duncan Sinclair, now of the Wireless
Section of the Air Ministry, and Mr. E. P.
Brown and Mr. F. A. Love, both land-telephone
experts and well known in the wireless world.
With the exception of the small radio-tele-
phone sets used on aeroplanes and then being
* scrapped ” by the Disposals Board, very
little was known at the time concerning
long-distance radio-telephony. It could be
accomplished, we knew. But how ? That
was the problem we set ourselves to solve.

For six months we worked daily with various
apparatus and circuits, burning out expensive
transmitting-valves, piercing condensers, ruin-
ing microphones, and other almost daily
misfortunes, until at last, just as we thought
ourselves within an ace of success, our genera-
tor broke down, and we could get no firm in
London to undertake its rewinding, not even
the makers themselves ! It had to be scrapped,
and after considerable delay a new one was
installed in its place.

Still no result ! A second single-line aerial
had been erected at right angles to the trans-
mitting aerial-—a twin one—in order to be
able to listen to our own telephony and gauge
the strength and modulation of what was
being sent out. 1

From listeners in London and in various
towns- reports came in that mumblings could
be heardl,) but no word was distinguishable
beyond ‘Hulloa! 2 A Z calling!” Weeks
went on, valve after valve was tried, condenser
after condenser, choke after choke, till I confess
that more than once I stood in my wireless-room
in despair. Indeed, so many disappoint-
ments did I have that one night I declared to
my friend, Mr. Brown, that I felt like smashing
up the whole bag of tricks with a hammer.

He counselled patience, o we continued.
Morse could be read by Mr. L. Meyer in
Amsterdam, and was also reported from
Paris and the south coast of Ireland, but
telephony seemed as far off as ever. Then I
resolved to alter the wave-length to a thousand
metres. This meant a new inductance, in the
testing of which I was assisted by Mr. Frank
Phillips, who is associated with the ‘Burn-
dept ” Company.

The Marcomi Company, who were taking
great interest in my experiments, kindly lent
me certain apparatus, while from the research
department at Chelmsford some highly
valuable suggestions were made, based upon
their own experience.

A further month of costly failure passed,
until one day I received a letter from an
amateur in Manchester, whom I did not
know, telling me that my speech on the pre-
vious night—the weather forecast from the
evening paper—was perfectly clear! Imagine
my joy! Next day came letters from Mr. T.
W. Higgs at Bristol, Mr. G. Woods of Liver-
pool, and Mr. F. T. Townsend, secretary of
the Ipswich Wireless Club, all congratulating
me upon both speech and music. These were
followed quickly by reports from Mr. W. A.
Ward at Sheffield, Mr. L. C. Willcox at War-
minster, Captain E. J. Hobbs at Wareham,
Mr. W. W. Burnham at Blackheath, Mr. W.
J. Crampton at Weybridge, Mr. H. H. T.
Burbury at Wakefield, and a number of others.

Naturally, on meeting with such sudden
success, we porsevered enthusiastically, in
order to get the set to function more perfectly
and to attain greater distances, until one day
we received a report from the operator at
Inchkeith, on the Ifirth of Forth, four hundred
and twenty miles from Guildford, and lastly
from the well-known amateur, Mr. G. W. G.
Benzie, of Peterculter, Aberdeen, five hundred
and fifty miles distant.

This distance, I believe, has not yet been
exceeded upon the power we were using.

Just at that time Mr. T. Finucane was,
under the auspices of the Marconi Company,
giving popular demonstrations of wireless i
various towns all over the country, and I was
agked to transmit speech and music to his
audiences. This I did, and by means of a relay
and loud speaker those attending the lectures
were able to listen to' me in all parts of the

_ Diagram 6f Me. Le Queux’s Transmitting Set.

kingdom. Several times I also spoke to
charity concerts at Birmingham, Plymouth,
Newcastle, and other places equally distant.

Now, as regards the apparatus used for
transmission of the human voice over these
distances, I will endeavour to describe it and
its functions in language as non-technical as
possible.

Out of the many circuit arrangements tried,
the one given in the diagram gave best results.
It operates on the * constant current” or
*“ choke control ” method of modulation.

The power-valve, or oscillation generator,
maintains the aerial-circuit in a state of electric
oscillation—that is, radiating the electromag-
netic or wireless waves.

The waves produced by this valve (operating
by itself with the control valve switched off)
will be waves of constant amplitude—that is,
the preceding waves will be of the same
amplitude as the following waves, providing
other things remain constant.

The method of tranemitting speech by
wireless is to vary the amplitude of this train
of waves at sound or speech frequency. This is
effected by the control, or modulation valve.
The efficient operation of this set depends upon
the iron-core choke-coils. These should be of
high inductive resistance (about ‘5 Henry cach).
The object of these coils is to limit, or keep
constant, the current supplied to the valves.
I two resistances in parallel A and B are
joined to a source of supply of low resistance,
by varying the resistance of A we do not alter
the value of current in B. If now the two
resistances are fed through a high resistance C
and the resistance of A is made low, the current
in B will also be low. If now A be made high,
the current in B will increase.

This is the principle of the constant current
system of modulation. It will be noticed
that the plates of control and power valves are
joined in parallel, and are both fed through
the high resistance iron-core choke-coils. The
air-core choke-coil is of low ohmic and induc-
tive resistance to low-frequency currents, and
its function will be explained later.

If the resistance of the control-valve is
made high the current supplied to the power-
valve will increase, and consequently the
amplitude of the carrier-wave. When the
resistance of the control-valve is lowered the
current available at the power-valve will be
reduced, and also the amplitude of carrier-
wave. If the carrier-wave is made to vary at
the frequency or rate of sound-waves, sound
will be" heard in a suitable distant wireless
receiver tuned to the carrier-wave.

The resistance of the control-valve is made
to vary with the sound-waves impressed upon
an ordinary telephone microphone by connect-
ing the secondary coil of a modulation trans-
former, or induction coil, to the grid of contro!-
valve. Sound-waves striking the microphone
cause its resistance to vary, and also the.
current passing through it and the primary
coil This variation of the coil induces
currents in the secondary winding which are
made to vary the resistance of the control-
valve by impressing plus or minus currents
upon the grid.

The object of the air-core choke-coil is to
choke out or hold back the high-frequency
current produced by the power-valve from
being absorbed by the control-valve.

The aerial condenser of 01 M F is to provide a
ready path for the H.F. current and to prevent
the direct-current dynamo from being short-
circuited.

(Continued on opposile page.)
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THE MYSTERY OF SOUND.

CAN we hear with our skins ?
That, for a medical man, is the supreme
question raised by the very interesting
article of Mr.Risdon on ¢ Wireless £¥>r the Deaf,”
published recently in PorurLar WIRELESS.

Mr. Risdon does not discuss that aspect of
his subject, because he believes the vibrations
set up by the ossiphone are carried in the
bones to the ears. He makes, however, a very
curious statement in the course of his descrip-
tion. He says:

“ A curious thing is that, when in use, if
held loosely in the hand, sounds prozeed from
the insttument, although they cannot be
dist_iff’iguished."

Now the vibrations of the ossiphone are
imperceptible to the touch. That is to say,
you cannot *fecl” them. But even when
the instrument is held lightly you can hear

4them. When it is held firmly you can not,
{ only hear, but also distinguish.

Bone is, of course, capable of transmitting
vibrations ; so are nerves and blood-vessels.
But all these vibrations coming from the out-
side world must first pass through the skin.

And thero is at least a possibility that it may’

be this structure and not the bones which is
“the chief agent in the matter.

How fascinating and important the subject
is, only, perhaps, a doctor can realise. Because
only a doctor has opportunities of knowing the
way in which our senses are built up and the
enormous influence they exert not only on our
happiness, but also on our health.

t me put it in this way. There is a stage
in the evolution of living things at which all
the senses arec mixed together. In certain
lowly animals, sceing and hearing and feeling
and smelling and tasting are not distinct from
one another. These creatures, as it were, do
them all together.

By a DOCTOR.

Further up the scale we find one sense after

another becoming independent. Thus, the skin

over tho eye gets clear, and the nerves rnnning
to that piece of skin change their character and
carry only ‘“‘light” messages. In the same
way the skin over the drum of the ear becomes
a “ receiver ”’ of only sound messages.

But this need not mean that the skin of the
rest of the body entirely loses its power of
transmitting light and sound. It cannot,
it is true, do this as efficiently as eye or ear,
where ordinary light and ordinary sounds are
concerned.

Yet there is somc evidence that it does not
entirely fail to do it. Just lately the whole
medical world has been following with im-
mense interest the sunlight treatment of
tuberculosis. The essence of that treatment
is to leave the sickly child naked in bright sun-
light. Soon the skin grows dusky with
colouring matter, not unlike that found in the
eye, and the whole standard of health is
raised.

The child’s body, as it were, becomes “ full
of light.”

Only the strong Alpine sunlight will give this
completeeffect. In the same way, perhaps, only
the power waves of a telephone or wireless
set transmitted through the ossiphone will
produce the effect of hearing which Mr. Risdon
describes.

In any case, there are strong objections to
the theory of vibration in the bones. For one
thing, the bones of the arm have only one
direct connection with the head ; and a very
roundabout one it is. Vibrations to reach the
skull from the wrist, going only by bones,
would require to pass along the coliar-bone,
down the breast-bone, and thence by one or
other of the ribs to the back-bone.

The ribs, however, are not all bone. The

portion of each rib which is attached to the
breast-bone is made of cartilage, not hone.

From the skin, on the other hand, the
vibrations could pass swiftly and easily by
nerves direct to the brain. Pressing the skin
against a bone must necessarily tend to accen-
tuate this effect, just as it tends to make the
skin more sensitive.

This would mean that the vibrations would
pass through the brain along the * auditory ™
or hearing nerve to the inner ear, and there be
interpreted.

In other words, hearing would take place
backwards, from within outwards instead of
from without inwards.

There is nothing inherently impossible in
this. It is well known that hearing is not
lost when the drums of the ear are broken.
Even when suppuration has greatly thickened
the comnection between the outer and inner
ear, deafness is not always complete.

The ossiphone enables sound to come in by
the back door instead of the front. My puyint
is that it probably does this in virtue of the
hearing power inherent in the skin.

Think what a prospect is thus opened up !
For, what is possible in the case of the ear may
conceivably become possible also in the case of
the eye.

In any case, many of our ideas of the
manner in which the human bedy works must
be revised. And especially is this true in
regard to the brain and its systems of build-
ing up pictures and images out of the stream of
vibrations which flows to it from skin and -
eyes and ears and nose and mouth.

* Wireless,” indeed, seems in actual fact to
bring with it a new world and a new relation-
ship between man and his environment. Who

can say to what developments this power may
lead us.

MY FAILURES AND SUCCESSES.

{Continued from previous page.)

The microphone, of course, plays a very
important part. 1 experimented with many
types—both English and American. Some of
the latter were guaranteed as perfect, but 1

found that the hest results for speech were-

obtained by using what is known as a G.P.O.
* solid-back ”’ transmitter, as being the most
gensitive. The carbon granules in nearly all
the others had a bad habit of ‘ packing,”
with the result that speech became jumbled
and incoherent. With the transmission of
gramophone music, I found that when holding
the microphone against the gramophone-
horn the music always became distorted. I
therefore used a special microphone, operating
directly upon 8 volts attached straight upon
the gramophone sound-box, so that all the
_sound was kept in the microphone and
transmitted.

Another point was that I was at length
able to do away with the second aerial for
listening-in, for by placing a Townshend wave-
meter near the inductance I found that the
tiny bulb became illuminated, and the inodula-
tion of my voice was shown by the dimness
and brilliancy of the little lamp, which re-
sponded to every syllable uttered. Thus I
could at once gauge the quality of my telephony
by the sensitiveness of the lamp. Indeed, by
blowing into the microphone I could extinguish
‘the lamp, but it would light again as soon as
the pressure of the breath was removed, so
sensitive was the transmitter. The elock
ticking in my wireless-room could be heard
distinetly two hundred miles distant, and, of

course, the voices of anyone in the room were
also transmitted.

A curious incident occurred one evening
while transmitting a selection of jazz music.
My second aerial was switched on to my
receiving set—>Marconi 7 valve, with the new
double note-magnifier—when by some means
the Morse * inker ” was switched on, where-
upon the printing machine began to respond
to the musie, and recorded all the higher notes
on the tape! It ticked and printed, keeping

* time with the music, greatly to our amusement.

Another laughable incident happened one
night when I called by telephony 2 H X, and
mentioned my friend Mr. Love by name,
whercupon some unknown amateur in Rotter-
dam called me by Morse, and asked in French :
“ What is that about love ? Please repeat.”
And next moment another message was flashed
out to me, I believe by a professional operator,
saying: “Love to the girls also!” This
created quite a disturbance in the ether con-
cerning love, onc man tapping out ‘‘ Love to
2 AZ!” This continued until & Government
station—I believe it was Aldershot—grew
angry, and told the delinquents to *‘ shut up.”

Genuine research in radio work is intensely
interesting, for an almost virgin field prescnts
itself to the experimenter. Many of the most
important discoveries in wireless have been
made by sheer accident, and many improve-
ments in apparatus have been made by en-
thusiastic amateurs. But to those who
intend research work I would give a few words
of advice. First, the greatest patience,
perseverance, and pertinacity are necessary.
In my vears of radio research, which started
in the very early days of the coherer and con-
tinued at a.time when nobody knew much of
wireless, and cared less, I was often dubbed a

fool for my pains, and regarded by my inti-
mate friends as a drcamer. But, as one who
writes mystery stories, I am interested in
mysteries of cvery kind. The mystery of
wireless first attracted me when in Leghorn,
where Senators Marconi was making his first
experiments, and I have taken & keen intereat

in the science ever since. k

The set 1 have described above I have just
recently dismantled. It has served its purpose
and proved certain facts which were hithertp
mere conjectures. The diagram—after alla véry
simple one, though one *“ gadget,” for which a
patent is pending, is not shown—still remains.
Its only craim is that it was the first amateur
telephone transmitter over long distances,
but probably with the quick march of dis-
covery it will soon be relegated to the archives
of perhaps the wireless museum at Marconi
House.

If the reader commences research work on
transmission, let him ever recollect the danger
of interfering with the public services, and
obey the official regulations to the very letter.
Let him always listen-in before transmission,
lest he may disturb the signals from an aero-
plane for which the constant ear of Croydon
may be carefully listening. Do not let your
enthusiasm outstep your care and discretion.
The authorities keep a very watchful ear upon
amateur transmission, as they' certainly need
to. But personally I have found that, by
never ¢xceeding the limits of my experimental
licence, I have received nothing but considera-
tion and encouragement at their hands.

I have been asked to assist in the new official
broadcasting scheme ; therefore, it is within
the bounds of possibility. that my friends the
amateurs will once again hear my voice at a
no distant date.
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AN AMATEUR'S STATION

\

-

This very fine set was rearly all home-madé by Mr., C. J, Dim6nd; of 52, Griffin<Road, Plumstead. Mr. Dimond has

fixed up his apparatus in a conseryatory at the back of his house. He is an enthusiastic experimentalist. Judging

by the above pbotograph of bis set, and the one immediately below,: he has.spent po liitle time and patience
in erecting for himself a really efficient station.

This is another vicw of -Mr. Dimond’s set, with the owner himsel? listening-in,

; ! 3, It will easly be seen that
Mr. Dimon} Las a set which any wmateur-might fee! proud of.

:

Popular Wircless &
ONE OF

D
:
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This young lady enjoys listening-in on a compact liftle set er

Glasgow. .Using one valve and-a two-slide inductance coi

Many parts of a set of this dest
comparatively new to

from various stations.

\3
It took a couple of hours’ exposure to get this photograph of:
erected by Short Bros., Rochester. Thbe phatographer had gt
lack of space ; and Dot being allowed to use a magnesium flare, A

The rasult is one .of- the clearest- photograpbs ever tal
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12,000 A FOUR-VALVE SET

ted by Mr. R. Carlisle, 40, Watson Street, Shawlands,
Mr. Carlisle receives excellent telephony and music
ription may easily be made by amateurs who are

wireless work.

- B o

A four-valve receiver, erected by Mr. Anthony Hordern, of the College, Malvern. Mr, Hordern has arrangad his
valve circujt so that two, three, or all four valves may be used. " He bas heard-telephony from the Hague, Paris,
Croydon, Lympne, Pulham, Renfrew, Writtle, and other amateur stations.

.

Tb is a very neat and compact receiver belonging to Mr. Samuei Mr. Ralph Collumbine’s set at Roughead Place,.

Lowery, 6, Birstall Road, Liverpool. Using five valves, Mr. Lowery Stenhousemuir, Lobert, Stirligshire. " He made
feceives music via his loud speaker sufficiently loud to cémpete © nearly alf the set himself.

with & small brass band.

T TR, B 5

3 Marconi A D 2 wireless set fitted up in a seaplane k ~ ! - J
r‘“ difficulty in getting the correct focus, owing to A very compact and, considering its tize and genus, very efiective cigar-tox receiver, made by Mr. J. McCallum,

d to take a long exposure in a very cramped position, 11, Avenue Mansions, North Side, Clapbam Common. The set will receive clear signals and speech from several
#0 of an aeroplane’wireless ‘telephony set: g bigh-power”stations without any outside aerial at all,
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WIRELESS VALVE TRANSMISSION.

By JOHN SCOTT-TAGGART, A.Am.EE,
F.Inst.P.,
Author of * Wireless Valves Simply Explained,”
“Elementary Text-book on Wireless Vacuum
Tubes ” and “Thermionic Tubes in Radio
Telegraphy and Telephony.”

thermionic valve or vacuum tube is as
a generator of alternating currents. The
currents may be of high or low frequency, but
if we desire to use the currents for wireless
transmission we arrange that the valve shall
produce high-frequency ecurrents which will
send out waves of the desired length.
To understand how a thermionic valve can
produce wireless waves we need to understand

ONE of the most important uses of the

-the broad principle of what may be called’

“ back-coupling’? It is well known that the
three-electrode valve is an amplifier ; that is
to say, that the energy applied to its input
or grid circuit is less than the resultant energy
in its output or plate circuit. If the output
energy is not greater than the input energy,
the valve is not acting as an amplifier. It is
by virtue of its action as an amplifier that the
valve generates continuous oscillations.

When we speak of back-coupling in a three-
electrode valve or in any kind of an amplifier,
we imply that the output cireuit is connected
to the input circuit so that some of the energy
is taken from the output side of the amplifier
and transferred to the input side for the
purpose of strengthening the input currents.

It is a property of all amplifiers that if the
output currents ave transferred back to the
input circuit, self-oscillation is produced: that
is to say. alternating currents are automatically
gencrated by the amplifier.

One of the earliest oscillating amplifiers was
the bazzer-microphone oscillator. It a
telephone ear-piece and a mierophone be
connected in series with the battery, and the
ear-piece and microphone placed close to each
other, the arrangement will produce alter-
nating currents which will cause the apparatus
to emit a loud buzzing note.

Now this arrangement is really an amplifier
in which the output energy is transferred to the
input side of the amplifier. - If we consider the

microphone and telephone recciver separated, .

we will see that when speaking or whistling
into the microphone, considerably louder
speech or whistling will be produced in the
telephone receiver. The microphone, in other
words, acts as a magnifier or amplifier of the
input energy in the form of sound waves
striking the microphone diaphragm.

Such an amplifier arranged as deseribed. will
not produce alternating current. 1t is only
when we place the microphone near to the
telephone receiver, so that any note given ont
by the telephone receiver will send sound waves
into the microphone, that we get the self-
oscillating phenomenon. If the microphone
and telephone receiver are not close enough
together, no self-oscillation will be set up. 1If,
however, they are close enough together, the

Maximum and Minimum. -A Transmitting and a Receiving Valve used in wireless work.

energy in the telephones will be eommunicated
to the microphone and re-amplified.

If we assume an initial whistle or other
note, we will see that it will be amplified by
the microphone, will produce a note in the
telephone receiver of greater magnitude, and

this note will work the microphone which will .

amplify it once more, and

Lattery,

i

_Télephone /

so the process goes onuntil

T a strong note is built up
%5-}?3@,,. which will persist.

- Fig. 1 shows a micro-

phone consisting of a car-
bon diaphragm and car-
A bon granules connected in
series with a battery and
the coils of an ordinary
telephone recciver ear-

%3?

-%9‘,“—"4 piece. By whispering into

Diaphragm aves. the microphone it will be

e e found that quite loud

E/ﬂ"ﬂ'g [ = speech will be heard in the

telephone ear-piecce. The

microphone is, in fact, working as an amplifier.
Fig. 2 shows the mouth of the microphona
placed close to the diaphragm of the telephone
receiver. If this circuit is connected up it will
be found that the slightest noise, knock, or
vibration will start the arrangement oscillating,
and the diaphragms will vibrate and emit a
whistling sound as long as the hattery supplics
current to the circuit. Such a generator of
oscillating currents has, although not generally-
known, been used as a continuous wave wirg-
less generator, although the frequencies
obtained are low on account of the mechanical
inertia of the parts.

A wireless walve acts as a transmitter in
exactly thre same way. Fig. 3 shows a gsimple
valve circuit operating as an amplifier of high-
frequency alternating currents. The valve
contains a filament ¥, heated by current from
the accumulator Bl. The oscillation circuit
L1 C1 will apply oscillating potentials to the
grid G and magnified oscillations will’ appear
in the circuit L2 C2, which is another oscillation
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circuit tuned to the same frequency as L1 C1
and included in the plate circuit of the valve
V. The extra energy really comes from the
high-tension battery B2. This arrangement
i3 very similar to Fig. 1, but has the advantage
that there are no moving parts, the valve
consequently being able to act as an amplifier
or magnifier of currents of high frequency.

1f we couple the circuit L2 C2 to the circuit
L1 C1 by bringing the coil L2 near to L1, the
arrangement will produce exactly the same
effect as is obtained by placing the microphone
next to the telephone receiver : the apparatus
will become a generator of continuous oscilla-
tions ; these will have a frequency approxi-

Telephone. )

Receiver.

= Fig 2. =

Microphone

mately equal to the frequency to which the
circuits L1 Cl and L2 C2 are tuned.

When amplifying high-frequency currents
the anode or grid coil may be left untuned,
and most receiving circuits using a valve as a
generator of continuous oscillations leave the
anode circuit aperiodic or untuned. When
valves are used for transmitting, the anode
cireuit is tuned and the grid circuit is often
aperiodic. Since the anode circuit oscillations
are the most powerful, it is this circuit which
is connected to the aerial and which is tuned.

Fig. 4 shows ‘a valve generator circuit in
whieh the anode circuit L2 C2 is tuned, while
the grid coil L1 is aperiodic but is coupled to
12. Let us sée what happens when the valve
is first switched on : A sudden flow of electrons
passes from the filament to the anode and
through the coil L2, also charging the con-
denser C2. The sudden flow of currents sets
up two or three oscillations in the circuit
12 C2; that is to say, in addition to the steady
anode current flowing through L2 there will
be an oscillating current flowing backwards and
forwards in the circuit L2 C2. This oscillating
current will normally rapidly come to rest. If,
however, we could assist the oscillating current
by additional spurts of current through the
oscillating circuit, it would be possible to keep
the oscillations swinging to and fro in L2 C2.

066! Gﬁfﬂ !
~

"

= Fig 3. ==

Let us consider a child’s swing. If it is
normally held to orle side and then suddenly
released it will swing to and fro and very
soon come to rest. If, however, we give the
child a slight push at the end of each swing,
the swing will not comc to rest. In the same
way, if we can give the oscillations in L2 C2 a
push at the right moment, they will keep on
swinging. The actual ‘“‘ gush ” in the case of
an oscillating valvg is produced by an extra
spurt of current round the anode circuit, and
this extra spurt may be produced by a positive
potential on the grid of the valve. It will be
scen that if we correctly time the potentials
on the grid of the valve, the changes in anode
current will keep the oscillations flowing in the
anode circuit. When we use a circuit of the
kind shown in Fig. 4 we actually derive the-
grid potentials from the main oscillating

circuit L2 €2, and consequently the arrange-
ment is self-timing. The potentials on the grid
are derived indirectly from the oscillating
currents in L2 C2, and are so timed that they
produce increases and decreases of anode
current which strengthen the initial oscillations
in L2 C2, which are thereby maintained, the
device being-automatic.

‘It is very much as though a child in a swing
could, at the right moment by pressing a
button, cause some mechanical device to give
the swing a push at the right moment and so

- keep it swinging.

It is important to notice that the *“ push > in
both the case of the swing and the case of the
oscillating circuit should come at the right
moment. To give the swing a push as it
rapidly approached you would probably result
in it coming to a standstill.

In the case of Fig. 4 the coil L1 should be
coupled the right way round with respect to
L2, otherwise the timing of the variations of
current will be incorrect and the arrangement
will not oscillate.

A particularly useful analogy to understand
how a valve produces oscillations is that of
the ordinary steam-engine. 3

"In the very early days a steam-engine was
worked in .the following manner : A flywheel
was provided, and was connected through a
piston-rod to a piston moving in and out
of a cylinder ; this cylinder was supplied with
steam through a tap ; when the tap was turned
on, steam rushed into the eylinder, forced the
piston outwards, and moved the fiywheel.

=~
\Y g

c2 7é_§1¢
H—a

— Fig 4. =

The steam was then turned off, the piston
returned to its former position, and the stcam
was once more turned on. A boy was employed
to turn the tap on and off at the correct
moment.. This arrangement may be compared
with the ordinary high-frequency amplifying
action of the three-electrode valve. The input
oscillating potentials correspond to the turning
on or off of the tap. Just as the tap sets up
powerful méchanical forces which act on the
tiywheel, so do the oscillations on the grid of a
vacuum tube produce powerful oscillations in
the output or anode circuit. It occurred on
a memorable occasion to the boy who operated
the tap, that since he always had to turn it
on at a certain moment, or, in other words, at
a certain point on the stroke of the piston, he
could connect the flywheel or output side of
the steam-engine to the tap which let in the
steam. He, therefore, connected the tap to a
point on the flywheel by means of a rope,
so that the flywheel itself, when it came round
to a certain point, opened the tap, which
subsequently was closed until the same opera-
tion took place at the next revolution. In this
way the output side of the engine was con-
nected to the input or controlling side, and
the whole arrangement became automatic.

i

8.

£

i
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In the case of the three-electrode valve, we
can consider the arrangement as an automatic
amplifier in which the output side is connected
to the input side, output currents being
liberated at suitable moments by the timing of
the potentials in the grid circuit.

Another example of back-coupling is found
in watches and clocks. The swinging to and
fro of the balance-wheel, or pendulum, is
maintained by giving it taps at the right
moment by means of the escapement, the
energy for the taps coming from the main-
spring ; the timing of the taps is done by the
swinging balance-wheel itself.

Coming back to wireless transmitters : We
have only to use a circuit like that shown in
Fig. 4 and we can use the oscillating current in
L2 C2 to energise the aerial of a wireless send-
ing station. °

Fig. 5 shows a typical wireless valve trans-
mitter similar in arrangement to Fig. 4, but
having an aerial and earth connected across
the condenser C2. The oscillating currents in
12 €2 are communicated to the aerial, which
radiates continuous wireless waves. These
wireless waves do not vary in strength as in
the case of the waves sent out by a spark
wireless station.

If it i3 desired to send Morse signals, a
tapping key would be included in the anode
circuit, so that when the key is not depressed,
no anode current flows, and the valve does not
generate oscillations.

A circuit similar t6 that shown in Fig. 5 may
be used for wireless telephone transmission by
suitably modifying (or modulating) the nature
of the continuous oscillations produced.

Some of the various ways in which these

effects may be produced are described in
another article.

HAND A~ BREAST DRILLS.

Indispensable to Every Experimenter.
ENGINEERE' BREAST DRILL.- Powerful two-speed
model, 18 in. long, ball-bearing, spirit-level, self-
centring chuck taking all drills to } In., cut gears,
adjustable handles. Makers® list price, 39/6.
SPECIAL OFFER, 21,9, HAND DRILL.—
Balanced pinions, 3-jaw chuck for 0-}-in. dritls. Tool
dealers” price, 17/6. GENUINE REDUCTION,
10/8. New unsoiled tools. Secure NOW. Carr. paid.

H. COOKE, 139, London Road, MANCHESTER.

EMBLEY, near Metropolitan and Baker-
loo Stations. Charming semi-detached
house.  Five bed, bath, three recep., kitchen
and scullery combined. Good garden, electric
light, telephone. Good decorative repair.
Possession £1,650 Freehold. Perfect Wirc-
less installation, receiving and transmitting
and telephony, can be purchased.
WARD, Auctioneer, Wembley.

Single Valve Tuner, £5/10/-

200-1,100 metres, for broadcast receiving

Crystal Sets, £2/10/-
Condensers, 3 Bt 1o Kok
25/

SINGLE VALVE DETECTOR PANEL,
B. L. HOUSTOUN * Byislsfaston 2
f Headgears! Headgears !

LOOK * Government  Surplus.

25 Sets Sullivan 120 ohms at 15/6 set.
25 Sets Sullivan 120 ohms at 21/- set.

AS NEW.
All Complete with Cords. All in good order.
0d. Postage on all Headgears. Stamp reply.
E. MARTIN, 2, FRENSHEM ROAD, PORTSMOUTH,

MOI ' l H LYo Gent ;
'S
]

&0j-BrogueShoe, Black orTan, 3/-
- depesit and 3/monthly after de-

gL 4> O livery, Send 3/- now and say size
S i: required. Boct List Free,
- MASTERS

5 Ltd.,

R 78, Hope
Stores,Rye.
Estd. 1869,

from
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HELPING THE WIRELESS CAUSE.

Leshie McMichael, M.1.Radio.E., Hon. Sec., Wireless Society of London.

A MATEURS who are now interesting them-
selves in the all-absorbing science of
wireless telegraphy and telephony re-

ception will find it di{ﬁcu{t to place themselves’
in the position of those of us who are com-
paratively old hands, and who for years prior
to the war had to be content with reception
of spark signals from half a dozen European
land stations, and any shipping signals which
could be picked up on our primitive crystal
receiving sets.

Amateurs in those days had no music or
speech to listen in for. In almost all cases
they had to set themselves the task of mas.
tering at least an elementary text-book, of
gleaning all possible knowledge from such
publications as the ‘‘ Marconigraph” or the
* English Mechanic ” ; of constructing their
complete receiving station, or, at least, nine-
tenths of it, with their own hands, and finally
settling down to learn the Morse code.

After such an apprenticeship, it is not to be
wondered at that the wireless amateur of pre-
war days was not only enthusiastic in his wire-
less work, but necessarily possessed a much
‘more intimate knowledge of the working of
his instruments, and the ‘ whys and where-
fores ”’ of them, than is the case to-day.

That he was not wasting his time was
proved by the fact that when the war broke
out, the Wireless Society of London was able
to offer to the Government the skilled as-
sistance of scores of its members. Wireless
amateurs and experimenters throughout the
country joined up in large numbers, and ob-
tained in many cases highly important posi-

tions in wireless work in one of the three
Services.

The amateur of to-day nceds none of this
apprenticeship to which I have referred. He
can, for the outlay of a few pounds more or
less, according to his financial position, pur-
chase a complete set, place it upon his table,
and within a few hours he and his family can
enjoy the music and speech which are now so
easily available in the ether.

But I would warn the would-be enthusiast
that unless he is prepared to take some
trouble to find out at least the fundamental
principles of this most wonderful science—not
only will he soon get tired of it, but he will not
enjoy to the full the pleasure afforded.

To take an analogy. Everyone who drives
a car knows the added thrill and pleasure
there is to be obtained by possessing at least
a rudimensary knowledge of the mechanism.
For, what more helpless and pitiful is there
than a man who drives a car like an auto-
maton, knowing only that certain levers
should have a certain effect on the car's
progress ?

So in wireless work. The man who knows

" why he must put the high tension supply on

the “ H.1.” terminals and not on the * L.T.,”
and why he must use high resistance tele-
phones or low resistance, and why continuous
wave signals can be picked up on a valve set
but not on a crystal set, will be adding tenfold

- to his ultimate pleasure in his new-found hobby.

As one of the founders of the .Wireless
Society of London, and as honorary secretary
of that sociely, to-day I cannot too strongly

urge all those interested in the scicnca to join
a wireless club or society.

There are upwards of 100 now throughout
the country, the majority of which are affiliated
to the Wireless Society of London. Weexly or
monthly lectures are arranged, exchange of
ideas is made possible, and the amateurs and
experimenters throughout the country become
possessed of a power collectively which cannot
otherwise be possible.

The agitation for a broadcasting scheme,
which we all hope and believe will be an ac-
complished fact within a few weeks from now,
originated among amateurs, was supported by
the Wireless Society of London, backed by
petition to the Postmaster-General, and signed
by the affiliated societies throughout the
country, representing some thousands of
experimenters.

We should see to it that the privilege thus
obtained is not abused.

It is of the greatest importance that where
valve reception is wused the valves are
kept off oscillation point, otherwise energy is
emitted from the aerial which will cause in-
terference with other stations.

Another argument in favour of my sugges-
tion to the amateur to ““ gét wise about his
set ’: it is only about two years ago since it '
was necessary to get a permit from the G.P.O.
to purchase a valve.

We move quickly these days—in wireless
work, perhaps, more so than in any other
science, and in moving quickly we must be
sure we are moving carefully and in the right
direction.

The Event of the

Organisers—

Theh First Wireless

EXHIBITION,

SEPTEMBER 2nd to 8th,

AT THE

CENTRAL HALL, WESTMINSTER,

Year £OI' all

T

T

less valves work.,
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: JUST ouT!!
WIRELESS VALVES

By JOHN SCOTT-TAGGART, F.Inst.P.,
Chief Technical Adviser to * Popular Wireless."

The ideal book for the beginner.
It is written by an expert solely for amateurs and be-
ginners. It is packed with PRACTICAL, circuits for all purposes.

BUY YOUR COPY NOW
Price 2/6 net.

AT

SIMPLY
EXPLAINED

ST

It explains simply but fully how wire-

Cloth 3/- net. (Post free.)

THE CONSTRUCTION OF WIRELESS
RECEIVING APPARATUS

THE book which telis you how to make ALL the PARTS of a Valve or
Crystal Set, WITHOUT the use of a LATHE or EXPENSIVE TOOQLS.

Price 1/6 Net Post Free.

By PAUL D. TYERS,

Iy

RADIO PRESS, LTD.,
34, NORFOLK STREET, LONDON, W.C.2

Publishers ot
Authoritative Wireless Books
T,
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ACCUMULATORS! !
ACCUMULATORS! !

10,000 Cells at Half Price

or slightly over.

radio enthusiasts. Demonstrations,
conferences, club meetings, etc., etc.

SPECIAL CONCESSIONS TO CLUB MEMBERS.

DALE, REYNOLDS & CO., Ltd., 46, Cannon St., E C. 4,

—(Bank 5477.)

Fuller’s 2-volt 40 actual amp.,. 10/- each.
Various other sizes at equal prices.

Thousands of Switches, Instrumenté, and
Electrical Material at very low prices.
Send 2 stamps for list.

R. M. LEVON, Electrical Enginecer,
METHIL, FIFE. :
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MONG the most common faults may be
found the following: Loose and bad
connections, broken wires, short circuits,

bad insulation, bad contact with crystal, or
bad contact of valve prongs in the socket.

These faults are often the most troublesome,
and can only be found by careful inspection of
the apparatus piece by piece. Care should be
taken that the leads are on their respective
terminals.

Condenser troubles are often caused by the
plates touching each other and thus making
a short circuit. This fault can be teated by
putting the condenser in series with a dry cell
and a pair of telephones. Rotate the condenser
plates completely round, and should they
touch anywhere a click will be immediately
heard in the *phones.

Valve trouble is often experienced a3 a result
of the filament sagging on to the grid, and
should be remedied by lifting the filament wire
by means.of a strong magnet.

High-resistance telephones, especially those
of the reed type, are easily damaged by rough
or careless handling. When faulty, noises loud
enough to drown the signals are the result.
Occasionally short eircuits oceur on the leads,
and can be tested by connecting one lead to
the positive terminal of a battery, and
licking the other on to the negative terminal.
1t the Jeads are good a click will be heard at
the moment of contact.

Other faults are diaphragm adjustments,
bad lead contact, or loose terminals.

Telephones should never be dismantled.
They should be returned to the makers.

Basket Coils.

The basket type of coil is perhaps the sim-
plest for the amateur to construct, and for this
reason is probably the most popular.

‘All that is required is a wooden cylinder or
rod about 8 inches long and 1 inch in diameter,
and 17 pieces of stiff wire 4 inch in diameter
and about 4 inches long. Around the circum-
ference at the end of the rod 17 equidistant
holes should be drilled, into which the 17 pieces
of wire will fit tightly.

The easiest method of spacing the holes
around the circumference of the wooden
cylinder is to take a strip of gummed stamp
paper long enough to reach round the wooden
cylinder. Draw a pencil line along the middle
of the paper, and by means of the dividers
mentioned in PoPuLAR WIRELESS, No. 4, mark
off 17 equal divisions. This done, stick the
paper round the end of the wooden cylinder
and drill holes at the marked points.

In winding the coil use No. 30 gauge (S:C.C.
or D.C.C.), and make fast to one of the pro-
jecting rods, leaving a few inches of loose wire.
DPass the wire round the left-hand side of the
next peg, then round the right-hand side of
tiie third, and so on all the way round.

On completing the first layer and commenc-
ing the second, it will be noticed that the
winding is on the opposite side to the first
layer, thus making a basket pattern. When
winding, care should be taken to keep the wire
tight and close to the former or wooden
eylinder. The winding should be coniinued to
a depth of 2} inches, the end then being made
tast with a few inches of wire to spare.

To connect various parts of the coil to the
tapping studs, simply loop the wire for a few

inches and twist it back on itself at the position
chosen for the tap.  After completion the coil
should be placed in a bath of paraffin wax,
drained off, and allowed to set. The pegs may
then be withdrawn, and the coil removed from
the former.

Panel-making.

When constructing a valve panel the
amateur is recommended to draw the positions
of all the various-items on a piece of stout
white paper or thin cardboard cut to the exact
size of the panel. He should measure the exact
diameter of the terminal screws, switch posts,
contact studs, and valve pins, and enter them
on the paper for reference.

When the drawing is made the paper should
be pasted on to the ebonite panel, and when
dry the various centres are centre-punched,
and the holes drilled to the required dimen-
sions.

By this means the work is done both accur-
ately and expeditiously, without doubt or
guesswork.

After drilling all the holes the paper may be
soaked off with warm water.

The arrangement of terminals should be
such as to allow the H.T. and L.T. terminals
to be near to each other and at the back of the
panel; by so doing they are out of the way,
yet convenient to each other. The telephone
terminals should be in the centre and front of
the panel, in order to give an easy connection,
as well as to maintain a good finish. The aerial
and earth terminals should be either at the
back and in line with the H.T. and L.T. ter-
minals, or may be placed at either side of the
panel.

The distances between all terminals should
be the sanie, and the terminals used all of the
same type.

The Grid Leak.

A grid leak can be made by laying a small
piece of paé)er on a piece of ebonite or hard
wood and drawing across it with a soft lead
pencil or Indian ink a line about 1} inches long.
Two brass screws put through the paper, one
at each end of the line, form the terminals.

The resistance of such a line depends
directly upon its length, and -inversely upon
its width or thickness.

For such a gridleak blotting-paper is per-
haps the most suitable.

Another form of grid leak is made from a
piece of slate pencil with metal-capped ends,
the resistance again depending upon length
and diameter.

Though by no means a necessity, a little
expcrimenting will go to show that a grid leak
is a very useful accessory in spite of its easy
construction. The resistance most generally
accepted for this small unit is between two
and four megohms in walue, a megohm being
equal to one million ohms.

A NEW SERIES OF
CONSTRUCTIONAL ARTICLES |

BY
PHILIP R. COURSEY,

F.Inst.P, BSc, AMLEE,
WILL COMMENCE NEXT WEEK.

I
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MULTICRYS
EFFICIENCY INCREASED 300 %l
The “Dlulticryst” can easily be fitted to|
practically every type of Crystal Detector,
und will increase its Utility. Efficiency Pri
and Delicacy by 300%. You cannot —Iic€
always get the best results under all
conditions fram a single crystal. The
3-stone ““ Multicryst ” assures you the
crystal most suited to the conditions
of the moment. Cash With Order.
Agents Wanted Everywhere. Post_Free.[
Trade Deliveries Guaranteed. i
WIRELESS SUPPLIES CO.,
64, Mortimer Street, London, W.1.

"Phone: Museum 2672, 'Grams: ** Adragonax, Wesdo,
| London.” l~

3

THE ESI-FIX AERIAL

Patent applied for ~——-——
“FIX IT LIKE A CLOTHES-LINE.”

A new * one-piece " aerial, with patented confinuoys
insulation, cor’flplete with straining eye, adjustable suspen-
sion and terminal. No lead-in tube or other insulators
required. No joints, no soldering, no leakage, no bother.
Can be thro‘yn up anywhere, and is absolutely weather-
proof. Maximum efficiency guaranteed. Send cash with
order and securc delivery at once. Length 50 ft., 10/-;
75 ¢, 12/6; 100 ft., 15/-. Carriage paid in UK.

Agents wanted.

CHAMBERS & ELLIS,

6 & 7, Craven House, Kingsway, London, W.C.2,

INVENTIONS PATENTED

TRADE MARKS and DESIGNS REGISTERED
(British and Foreign). [’Phone: Holborn 15¢5.

GEE, 23 51-62,Chancery Lane, London, W.C.2.
SEND YOUR ENQUIRIES

for components to CAPLIN ENGINEERING
COY., Beaconsfield Road, Willesden, N.W.10.

TELEPHONE DOUBLE HEAD SETS,

Suitablo for Crystal or Valve.

2,000 Ohms 32/6, 4,000 Ohms 34/6.

IN STOCK.

Make up your own receiving sets. Our price for com.
plete set of parts £1 1s. carr. paid, comprising wound
inductance with ebonite panel drilled for 20 studs,
necessary studs, ebonite kngbs, etc., crystal detector,
terminals, wire for conmecting. (No extras to buy,
nothing to make.) The above set assembled and mounted
on polished oak base, Price £1 16 O carr. paid.
Aerial Masts, Winding Wipes, Ebonite, and all Ao-
cesdories in stock. Compare our prices. Stamp for list.

P. H. BOYS & Co., 187, Goswell Road, E.C1.

WIRELESS RECEIVING
APPARATUS
OF EVERY DESCRIPTION.

Send 1%d. stamp for prices and particulars to—
H. BOWYER,
1a, Railey Mews, Leverton Street,
Kentish Town, N.W.5.

CRYSTALS ! CRYSTALS! CRYSTALS!
Silicon, each crystal tested on actual wireless s.znals,
Mounted 1/6, unmounted 1/-. Photographic Con-
denser Scales, mounted, 8d. All post {ree.
(Dept. A), KAY, 47, Limes Rd., Beckenham, Kent,

THE BRITISH SCHOOL OF TELEGRAPHY,
_ will hold a [Ltd.
SPECIAL CLASS FOR AMATEURS
EVERY MONDAY EVENING.

Particulars and Fees, apply AMATEUR
DEPARTMENT, 179, ‘Clapham Road,
London, S.W. 9.

e

v

NEARLY 80,000 SOLD ! !
THE ** DAILY EXPRESS * BOOK ON |

“WIRELESS FOR ALL”!

By JOHN 5COTT-TAGGART, P.Inst.P. - |
SOLD EVERYWHERE - 6d.

Post free 8d.,from Radio Press Ltd.. 34, Norfolk 5., W.C.2 ;
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WIRELESS CLUB REPORTS.

The Editor will be pleased to publish concise reports of the meetings of wireless elubs and associations,

reserving the right to curtail the reports if necessary.

Barnoldswick Wireless and Technical Soeiety.

SOCIETY bearing the above name has
been formed in Barnoldswick (York-
shire), and there is every promise of
rapid development. Tho prime object

of thiz society will be the study of wireless
as a science.

The society is cominencing work with a course
of progressive lecturcs in theory and practical
construction. These lectures will be autfmenl?e(l
by a special ¢lass in'practical physics and applied
science.

The following officers have been elected :

President, Mr.. B. Holden, chairman (pro
‘tem.) ; tre@surer, F. Openshaw:

Address ‘of tho hon. sec., John Balderston, 6,
Clough Terrace.

*

* *

Newcastle and District Amateur Wireless

Association.*

The annual gencral meeting of this society
was held on July 3rd. The following officers
were elected :

President, Dr. Smaliwood : chairman, Mr.
Dixon ; secretary, Mr. C. Buin; librarian, Mr.
Fuabian.

Technieal committee :
Stevens, Mr. Douthwaite.

The financial report showed a balance to carry
forward of £2 1s. 3}d. This is very satisfactory
‘when an expenditure of £17 on new instru-
anents is allowed. for. ~ Voluntary collections
gave o total of £4 11s. 1d. for the year. 1t
was then decided to reduce the annual sub.
seription.

The society’s membership is now 56, and a
number of fresh applications are still in hand.
-Applications for membership to be addressed to
the hon. sec., Mr. Colin 51, Grainger
Street, Newcastle-on.Tyne.

* * *
Ilkley and District Wireless Society.

A mceting was held at the Regent Café, Cow-
pasture Road, at 7.30 p.m. on Wednesday,
July 5th, with Dr. J. B. Whitfield, president, in
the chair.

Following the reading of the minntes of the

revious meeting, the committec were elected.
v was decided to hold further meetings on the

Mr. White, Capt.

ain,

FATHER

Wireless Society of London.

second-Thursday in the month, and to arrange a
series of practices in Morse.

The chairman then called upon Mr. H. G.
Evans, B.Sc., to give his lecture on ‘‘ Radio
Telegraphy and Telephony.”

The lecturer dealt briefly with the properties
of the thermionic valve, and its application to
simple - wireless circuits. The  lecture was
illustrated with lantern slides, among which were
representations of some of the British high-power
stations.

After the lceture, Camarvon, Leafield, etc.,
were tuned in on a very fine set which the
lecturer had brought with him.

Unfortunately the telephony which was ex-
peeted did not come through, on account
of a slight misunderstanding as regards the
time.

At the conclusion a hearty: vote of thanks was
accorded to Mr. Evans, and the audience,
which comprised a large number of visitors,
including several ladies, adjourned to inspect the
apparatus used by the lecturer.

Twelve new members were enrolled.

The hon. sec. . will be pleased to hear from
anyone interested, and will furnish particulars
of membership, together with the objects of the
society, on application to the address below.

Next meeting, Thursday, August 10th, at
7 p.m., at the Regent Caf¢.

Hon. sec., E. Stanley Dobson, ** Lorne House,’
Richmond Place, lkley.

* * *

Stoke-on-Trent Wireless and Experimental
_ Society.*

At a meeting of the Stoke.on.Trent Wireless
and Experimental Society on Thursday, July 6th,
some buzzer practice for the benefit of the new
members- was followed by a lccture on “ A Short
Wave Tuner,” by Mr. A, H. Wilson.

The lecturer, after outlining points concerning
wireless receiving sets as a whole, which, if
neglected, would greatly reduce the efficiency
of any tuner, dealt with the construction of a
short wave tuner, on which telephony from
local amateur stations and the wircless concert
from the BMarconi station in Essex could be
received with excellent results. A home-inade
tuner of the Variometer type, constructed by

GETS F L TIME

An asterisk denotes affiliation with the

‘the lecturer, several other tuners, and a large
number of tuning coils
handed round for inspection.

Mr. Wiison was heartily applauded, and the

lecture was greatly appreéciated by the members,

who showed their keenness by plying him with a

large number of questions.
Hon. "sec., F. '.[L
Hanley.
* * *

The Hackney and District Radio Society.
The Hackney and District Radio Society.

The above society hekl open meetings-to the
public at their meeting hall, 111, Chatsworth

Road, Clapton, on the evenings of July 6th
and 7th, at 8 oclock,
The lecture given at the opening by Mr. E.
R. Walker was on the * Fiest Principles in Wire-
less Tele%raphy," showing the audience how
the aeri
waves, and so opened up the present-day means
of long.distance communication.

great number of questions being asked by our
interested audience.

spcaker,
Considering how our membership has greatly

inereased, we shall have to be on the look-out
for a motve or less centralised neeting hall to be
made into permanent headquarters to ac-

coinmodate our 40 odd members.

welcome at our meetings every Thursday at the

above address.

Hon. sec., Mr. Ii. R. Walker, 48, Dagmar

Road, South Hackney, E.9. '
*

* *

Chelsea and Futham Club,
It is proposed to form a Wireless Amateurs’
Association for Chelsea and Fulham.

districts named, please communicate as soon
as possible with Mr O. Rogers, 220, King's
Road, Chelsea, S.W.3.

SIGNAL.

N/
~
Y NG -

- ,A-ng—‘

410 - |
1"l“\‘l\\\\‘*-
‘

LMeane.

were exhibited and

Jones," 360, Cobridge Road,

al became charged so that it produced

After seeing
that the audience had more or less grasped the
situation, our second lecturer, Mr. D. R. Ison,
gave an explicit explanation of reception of the
waves, with the aid of a Marconi 31A tuner, a

During the lecture varioua

items of telephony were received, and thanks
were given for the loanof a Brown Iculd

Anyone wishing to join our society will be

Will all
those interested, and who live in one of the
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AT LAST a simple,

efficient, compact,
mexpensive  Wireless
Telephone and Tele-
graph Receiver 1s
available for everyone.

This is the GR.C. 2.
The G.R.C.21s as hand-

some as any piece of
furniture, and 1s as ,/'
mueh at home mn a |
drawing-room as in a \

_. P ; _/-——/ ‘hm V'Prov. Patent 17971, 22,
camp. \\v___,,.,...h../
Tuning 1s so simple that ‘PRICE ONLY

any member of the family can learn to use it m a J
few minutes. Complete instructions are included. No £6 - 6 = 0
batteries are required.

The apparatus comprises a highly sensitive Detector, At your nearest Radio Shop.
_entlrely enclosed, Tumng Inductance, Variable Condenser, - —_—
Fixed Condenser, and G.RC. 24 Unitone 4,000-ohm Dealers and Distributors :—
R d h l A] GRC 102 C l now irom whqm you are |
adlophones complete. Iso omplete buyu{)g. Eﬁclus:lve Agencies
] I 1 | now bein tted. Write or
éfi;llf:sln E;guigl)]?e‘zgr]d In fact, everything necessary to | s alioel. RS

MANUFACTURED BY

 GENERAL RADIO COMPANY |

Affiliated with

The Cox-Cavendish Electrical Company, Limited,
Scottish Branch 1 - 105, Great Portland Street, Northern Branch 1
EDINBURGH. LONDON, W.I, BRADFORD.

 ala e e o o a:d WMMMWMM o a aae a2 o
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SEND YOUR QUERIES TO *POPULAR WIRELESS.”

RADIOTORIAL

All Editorial Communications to be addressed The Edltor POPULAR-

WIRELESS, The Fleetway House, Farrmgdon Street, London,

In this issue of POPULAR WIRELESS readers will
find the first ol a new series of special arlicles by Mr:

John Scott-Taggart, one of the greatest living authori-

ties on valves.

Mr. Scott-Taggart’s articles will appear from time to
time in POPULAR WIRELESS, and no amateur
should miss them on any account.

Next week I shall publish the first of a new series of
constructional artlcles by Mr. Philip R. Coursey.

Mr. Coursey will explain in detail how a single-valve
short-wave recelver may be made at homs. The set
will be very suitable for the reception of telephony and
music on the shorter wave-lengths which will be em-
ployed by the broadcasting stations.

Writing of broadcasting stations reminds me that
::he io:ﬂlook in that direction is now much more
opeful.

The manufacturers of wireless apparatus in this
country have been granted protection from foreign
com;etitlon for two years, and as this was one of the
chief points which delayed the settlement of an agree~
ment, k now hope that definite plans will result, and
the speedy commencement of a broadcasting service.

Many readers have written in expressing their
opinion that broadcasting in this country is ‘all
talk,” Readers of POPULAR WIRELESS may take
i from me that broadeasting will soon be a reality.

It is frue there has been a lot of talk, and many
breakdowns in the negotiations between the.various
parties concerned, but when one congiders the magni-
tude and respomxhlmy of the service to be andertaken,
it is hardly to be wondered at.

At any rate, I think we can now look forward to
something really definite, and before long I hope to
publish a regular programme of the services to be
broadcasted in this country,

EDITOR.

]

= .
DAVIS & TIMMINS,
LTD, ‘

¥ SCREWS AND
! TERMINALS

FOR
WIRELESS SETS

: =)
WE DON’T WASTE YOUR TIME |

We hold good stocks of everything Wireless,
and nake it our boast that every lcttex has
attention WITHIN 24 HOUR

Complete Lists two stamps.

ELECTRICAL SUPPLY STORES,
. 6, Albert Terrace, ng Cross, HALIFAX

COLLOY WIRELESS
INSTALLATIONS.

Frce Demonstration
if in London area. Let our expert
call and advise you. We instal free
and give working instruction, Pro-
vinces, stamp for list. Our £8 valve
set is one worth having. Al com-
ponents stocked at lowest prices.

4, CLONMELL RD., S. TOTTENHAM,
LONDON, N.15.

in your homs

G. A P. (Westeliff-on-Sea) asks for the
dimensions of a loose coupled tuner with a
wave-length range up to 6,000 metres.

Primary, 250 turns of 22 S.W.G. on a 6-in, former
with a variable condenser of ‘001 mfds, capacity.
Secondary, 350 turng of 32 S.W.G. on a 5}-in. former
with a variable condenser of ‘003 mids. capacity.

* b *

S. M. L. (Windsor).-—What is the capacity
of a condenser having 9 fixed plates with a
radius of 3 in., and 8 moving plates with a
radius of 2% in.? They are separated from each
other by a quarter of an inch.

1f you ‘mean the space between the fixed and moving

plates is } in., “0015, but if it is the distance sepamtmu
similar platcs, '0028 mfds.

* # £
“WIRE " (Southend-on-Sea).—Does it matter
if when winding an inductance the wire

“touches at cach turn ? 1 am using 22 enamelled.

No.
® % *

H. J. D. (Brussels).—Is it safe to use 4,000-
ohm ’phones in a valve circuit using not more
than 60 volts ?

Yairly, but the risk of damaging them can be.en-
tirely obviated by the use of a telephone transformer.
In the casc of lngh-resmtance telephiones such as these
tlic usual * step down * trans[onncr will be unsuitable.
The ratio shouid be 1-1.

* * ®

W. A. P. (Plaistow).—Is it not possible that
a lot of these so-called * atmospherics ' may
be waves sent out by the thousands of moving
motor vehicles’ magnetos ?

It is true that the magnetos used fpr ignition in
petrol engines act as small tranamltwrs
hears the magneto * transmission ** from the pow ‘erful
engines used on an aeroplane, for instance, to.an
annoying degree when tuning in a telephony set while
the magchine is in the air. But the waves so radiated
are very damped and very short, so that.they do not
travel far. The range of dxsturbunce caused by an
ordinary magneto would be but a few yards.

* i *
S. F.P. (Monkstown).—Is it possible to drive

an clectric motor by wireless *
No, but it could be controlled by wireless.

* #* *

J. A. G. (Leighton Buzzard).—Can you tell,

me the gauge and quantity of wire required to
rewind a single 1,000-ohm 'phone to make it of
4,000 ohms resistance ?
500 yards of gauge 47 S.W.G.
* *

A. H. (Coventry).—Am I obliged to take out
a licence before 1 have my station in working

order ?
l'cs' * * L]

* WireLEss Kip ” (Burnley).—I have tried
to obtain a licence at the post office, but
without success. Where shall I write to, and
how much will it cost ?

Apply to the Secretary, G.P.0., London. 10s.
per year,

* & *
-

N. C. H. (London).—Why are high-resistance
telephones so often said to be necpssary when
a low-resistance telephone would allow greater
current to pass through it ?

In fact, one.

It is not a question of the resistance itself-being the
desirable factor in a high-resistance telephone te-
celver. The strength of the clectro-magnet, and
thercfore the loudness of the signals, will depend not
only on the current passing through the winding, but
also the number of turns of wire surrounding the core.
Bearing in mind that the crystal detector has a re-
sistance of some 15,000 ohms or more, and that the
telephones are in series with the detector, you will sce
that the number of turns of wire on the small magnet
could be increased without increasing the total
resistance appre:iably. . "

“SAFETYVALVE ”' (Long Eaton).—Can you
let mo have particulars of the construction of
a high-frequency - intervalve transformer. for
wave-lengths between 400 and 600 metres ?
The one that I have in use has a range from
600 to 1,000 metres.

25 turns or so of 36 D.8.C. for both primary and
secondary on a I-in. former.
* * *

S. E. D. (Southend-on-Sea).—My aerial is
attached to the chimney stack at one end. I
have heard that trees can be used as aerials.
Can 1, therefore, attach the other end to a
large tree some 60 feet away with good results,
and how should I join it to the tree ?

Trees can be used, although not in the manner you
suggest. Were you.to attach the free end of your
aerial to this tree, the only effect would be to cartit
it. Youshould fix a rope to one of the higher branches
and erect an ordinary double aerial. Keep the
wire well away from the leaves and branches.

* * *

L. H. (Herne Hill).—Is a variable condenser
essential for a receiving set (crystal) ¥

No; but if placed across the inductamce it will
permit fining tuning.

“ £ * *

“ CrRYSTALGAZER ' (Bolton).—How am I to
know the adjustments necessary to give me
the wave-length of the station from which I
wish to receive ?

Only by experience. You will have to search round,
slowly varyving the adjustmentg until yoy hear the
required station.

* & *

D. R. P. (Exeter).—The telephone that is
installed at my house is out of use. Can I use
the wires as an aerial and the receiver for the
telephone of my set ?

No; nelther will be suitable for wireless work.

* * *

W. R. (N.W.L).—Will a condenser consisting
of two plates improve crystal set as’given in
your first number ? .

Placed across the telephones It will improve the
quality and tone of the signals.

What is the simplest form of grid leak, and
how can I make one ?

Three-quarters of an inch of ordinary lead pencil,
with the wood removed, sprung between two pieces ot
brass or copper.

* * *

“ Prepy ” (Hull).—My aerial is erected,
although 1 have not finished my reeeiver.
The aerial is a single wire, 35 feet long and 18
fect high. Can 1 expect good results using a
crystal set ?

1f you could inecrease the height somewhat and
make it a double aerial, you would have more reason
to do so.

A *

A. M. (Crediton).—The figures of the scale
of the adjustable condenser on my set are
marked to 180. Does this signify metres or
thousands of metres ?

Neither. It is merely a gulde to adjustment. The
180 Indicates that the moving vanes have turned 189
degrees, giving full capacity.

* * *

G. A. R. (Ardbeg).—Why are the metal parts
of an airship coupled and wired together ?

To prevent the accumulation of statnc charges on
isolated parts of the metal framcwork. If this waa
not done, there would be a possibility of a spark
caused by the above wmtin" the gus

*

w. F. S. (Tnmworth).—There is a space
between two chimney stacks of about 35 yards.
Would a single or twin aerial be best *

A single wire acrial this length,

(Continued on page 140.)
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1- THE
INTERNATIONAL

RADIOA»WIRELESS
EXHIBITION

AND |

CONFERENCE

WILL BE HELD AT i

THE CENTRAL HALL, |
WESTMINSTER. |
Oct.

30th—Nov. 4th.
SEssoN TICKETS NOw OBTAINABLE.

PricE 3s.
FULL PARTICULARS FROM THE ORGANISERS:—

' UNIVERSAL EXHIBITIONS - LIMITED,
| 22/24, GREAT PORTLAND STREET, |

i
Phone :—Langham 1863.

| LonDON, w.1.
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WIRELESS.

COMPLETE RECEIVING SETS

and accessories of all makes.

WE HOLD

the largest stock of ex-Government
wireless apparatus in the country.

SPECIAL ATTENTION
and assistance given to allinterested
in receiving broadcast wireless
music, telephony and Morse signals.

posT @9 FREE
100 illustrations.

When writing, please mention this publica'ion.

LESLIE McMICHAEL, Ltd.,

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

{Bus Services 1, 8, 16, 28, 31, all pass West End Lanes)
Telephone: HAMPSTEAD 1261. Nearest Tube Station: KILEURN PARK {(Bakerloo)
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HIGH QUALITY
~ CONDENSERS

Complete with scales.

001 mf. 24/~ ‘0005 mf, 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'metzal finish.
i

Fixed Unit .. X [
Moving Unit. . “ w 5/8
FILAMENT
RESISTANCES,  All Post Free. Send your order to :—

ASHLEY RADIO,

69, Renshaw St., Liverpool,

c Tel. JGrams: |
Patent. 4628 Royal, **Rotary,
5/3 each. Liverpool.

Specially
designed
for
Broadcasting.

HEADGEAR RECEHVERS

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

Highest efficiency, concentrated maguctxc ficld, instantaneously ad-

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

from headband, protected terminals, hght weight, twin series cord.

A.T.M: LOUD SPEAK.
ING RECEIVERS.
Three typesh of amplifying

ATM. CRYSTAL
DETECTOR SETS.

Highest Grade, Maximum "
Efficiency. Moderate Cost.

....................................................

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

AUTOMATIC TELEPHONE MANUFACTURING CO., LTD.
Head Office and Works, Milton Road, Edge Lane, Liverpool,
London Office, 60, Lincoln’s Inn Fields.
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QUESTIONS AND ANSWERS.

(Continiied from page 138.) -

F. C. (Athlone).—I live exactly in the centre
of Ireland. Will'a erystal set allow me to listen
in to the English broadcasting stations ?

No. A crystai set is limited to a range of 15 to 20
miles-at most for the reception of telephony.

% % £

B. T. F. (Cambridge).—Can I arrange my
aerial and earth leads in various rooms similar
to the wiring of .electric light, in order to be
able to plug the set in any room I like ?

No. 'Lhe results would be Very poor.
Jead must be as short as possible, and, the aerial lead
should follow the straightest posslble line from the
acrlal to the set.

: a0 * *

G. D. (New Shildon).—Can I use an electrio
bulb to receive flash signals instead of the
ordinary receivers ?

No. As explained to a reader wito wanted to use a
buzzer for a similar purpose, the received enrrent is
far too small, that of the strongest siznals not excced-
ing 40 micro- amps or so.

£ *

IF.CG A C. (antol) —Will I be able to hear
the large station at Carnarvon working on u
crystal set at a distance of 23 miles ?

. No. This station transmits continuous wave
signals, and it would be necessary to have an inter-
rupter, such as a buzzer, in your eircuit.

* B £

““ Searks ” (Coventry).—Would not rubber
be a better insulitor for the aerial and lead-in
tube than glass ?

Not unlc~s it- has been valeanised, as it rapidly
deteriorates with c\poSum to light nnd air.

T. G. C. (South Shields).—I have unlimited
space for the erection of an aerial. Most of the
stations from which I will desive to receive
lie in the direction of London. Is any advan-
tage to be gained by pointing the aerial in that
direction ?

The earth -

local clectrical storm.

Popular Wirdess Weekly,

Yes. The free end of the aerial should point away
from the direction from which you desire to receive
the strongest signals,

* £ £

C. G. (Harrow-on-the-Hill).—If T used two
crystals instead-of one, would I hear any con-
certs, or would three be better ?

You would be more likely to do so using’only one.

* * Ed

“ ELecTrON ” (Oldham).—In reference to
your Number 2 issue I notice a question con-
cerning audlbllxty of signals from Aden during
a passage in the Red Sea. This reminds me of
an experience I had during several trips in the
Gulf of Mexico. I noticed that during a north.
westerly course from Key West, Florida, what
seemed to be a blind area in which I could
receive long-distance signals from east, Tampa
(Florida), and west, Tampico, but I could not
detect tho signals from Galveston and Port
Arthur, due north, until within quite a short
distance of these stations. The reason for this
phenomenon was much discussed by my col-
league and myself, but we never arrived at a
satisfactory conclusion. I would be extremely
obliged if you could enlighten me. Of course,
atmospherics were extremely troublesome,
quietening down somewhat during the early
hours of the morning.

It i3 evident that between you and the statlons
that you were unable to receive from there was a
This would cause a state of
clectrionic activity that would tend to absorb theo
radiated waves of thosc stations that lay beyond the
affected area.

' * #
J. H. M. T. (Oldham).—Would the insertion
of o cell or cells in the circuit of a cryatal set
improve the signals ?
No, except in the case of the carborundum crystal,
for which a battery and potentiometer are required.
A * *
“ PuzzLeED " (antol) —Is a, licence ncces-
sary for a receiving set, and, if so, where and
how is it obtained ?

Jaly 22nd, 1922,

Yes, a licence i3 necessary, Write to the Seeretary,
G.P.0., London, for o form of application,

Ed * *

“Spark ” (Middlesbrough).—What is the
best crystal detector to use ?

That known a3 the * Perikon,” which is zincite
pressing against chaleo or copper pyrites, is as good
as any,

% *

H. P. (Caerphilly).—Would the set men.
tioned in Number 2 receive telephony from
Cardiff, a distance of 7 miles, without using a
condensel

Wlll I be able to havé 60 turns on a former
14 in. long, using 20 8.W.G., without it being.
necessary to have two layers ?
hy‘;Lr‘s You should be able to wind 350 turns single

Will a pound of this wire be sufficient ?

You do not mention the diameter of the former, so
cannot say. A pound will be about 250 feet.

What ohms resistance *phones are required
with this set ?

As high resistance as possible, 4,000 ohms upwarda.

* * *

“ Novice ” (Folkestone).—Would a frame
aerial used in scries with a 60-foot twin acrial
give results on a crystal set ?

Yes. But it .wouid merely amonnt to a ciumsy
method of adding inductance to the outcdocr aerinl,
and would not fnorease the latter's efficicney for
reception to any appreciable extent.

Will the enclosed specimens of wire do for
acrials ?

Yes, quite well.

# * *

A. B. C. (no address).—In the first number
of PorurLar WIRELESS you gave the description
of a simple receiving set. I can follow every-
thing except as to where the other end of the
wire on the coil goces to.

It goes nowhere. The circult is completed via tha
moving arm,

WIRELESS RECEIVING SETS.

1J{ Comprising :

No. .
Allows up to 4,000 metres.

four termm:\ls

baseboard

24,

RN s

London, W.Z2,

EXTRAORDINARY OFFER

of Two-Valve and Ctjystal Receiving - Sets,
fully guaranteed and covered.

| - BRITISH MADE. :
. IMMEDIATE DELIVERY.

No. 1. TWO-VALVE SET.

‘Tuning inductance and condenser
(separate htment ‘allows up to 25,000 metres), two
valve holders, filament regulator, teak
wired up complete in solid polished oak case:

: Price £9 9.:0

2. CRYSTAL' SET.

Comprising : Tuning.
“cotl, single slide crystal detector,
~coil, short or long way-switch, telephone ‘condenser,
“three - specxal‘ crystals.

Price ' £4 : 4 : 0

. Hend us your requirements,. and et us meet your demards.
Carriage paid London ard Qounlr‘/ Send Jorour Calmoyue pricé 4d, | |

JAMES MACINTYRE & CO,,

Devonshire Terrace,

W

condenser,

cbonite, or celluloid

Fxide batteries can

‘extra loading Wireless work, and

@

EXi@ AT

' - BATTERIES

We specialise in the . manufacture of
batteries for filament current supply to
Valves, and high-tension- batteries for
application of. Anode” Potential.
can supply these batterics

desired voltage.

‘over very long periods.

Prices and Particulars. upon
‘Application,

Jhm

FOR

IRELESS

We
in glass,
containers to" any

be relied upon for
retain their charge

6 v. 80-amp. hour
Exide Battery,

E-LECTRICAL STORAGE
COMPANY LIMITED.

TRADE ENQUIRIES INVITED.

! Head Of ice:

CLIFTON JUNCTION,
* * MANCHESTER.

219/229, SH AFTESBURY

l 2 London Showrooms:
" AVENUE, W.C.2,

e

T/Y
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RAAAAANAR S, PSS
IMPORTANT ANNOUNCEMENT AMATEURS. Resd what the “ Daly Ml
says :—'* When purchasmg an
TO THE TRADE Accumulator, bear in mind that a cheap line is false §
Live Agents wanted immediately in economy. A good cell will last for years if treated pro- i
all parts of the Country to Stock perly, but no skill can make a poor cell into a good one.”
FULLER 66 BLGCK 99 * Daily Mail,” June 28th, 1922.
INSIST ON HAVING A
66 b2
ACCUMULATOR S Fuller *“Block ™ Type Accumulater ;
FOR WIRELESS PURPOSES. For YOUR Wireless Sets
There is an unprecedented opportunity for the Tbe only .Accumulator on the market that
retailer to build up a wide connection amongst will hold its charge from 12 to 18 months
wireless enthusiasts by supplying a really efficient when not in use
Accumulator, one that is fool-proof, an important 3
factor when thehsame |ks lofbe usled by !hs am:\t%ul;’ —_— £l 12 6
Don’t run the risk of making a dissatisfie 4.volt 40 amp. hours,
? T LA :ep{?t:x:ént V.Eitb?ﬁ':lfslyf :?C'é plus 1/3 carriage.
E.M.F. of th Block W t fal clow .
?szgsnfsfn 1;left u?\(;:tengzd (\o:' a I'[‘J(éuor:l of 12 to 6-volt 40 gy hours' ;?lu? 1/68can'?age
We are about to establish reliable Note.—These prices are 3319 below those
ACCUMULATOR of the actual makers.
CHARGING STATIONS 8,000 Sold.
di f h h . o
Bl s e e R o s The 20,000 still in stock.
broadcasting scheme is launched. Descriptive and Instructive Pamphlet on
If interested please write to *“ Agency ™ request from Dept. 14,
The CITY ACCUMULATOR CO. (wiretess pept),
79, Mark Lane, E.C.3.
'"Phone : Avenue 91 (3 lines) Also Supplied bv—Self‘lilcll!gE & Co,, ‘litd QWil'czlessRSt:;mosn ‘A W. Gamage, Ltd., Wireless Dept. ; Barnsley
Rich &
Telegrams : ¢ Tyche Fen, London.” Tll;le gout(l)! cw:‘l‘:s ere?::s: Iynstaallalgoxf%tl)onls I\(’i/e(sotr%u&dfgtr;g{ g;ifi‘lﬂgtreﬂ ECy

&

o

m.m.—o—.m.—o—._.—.m.—.m.

° . " hoe W
§ THE C &H Th@ ) o

JUNIOR SET. g}.) yg PRICE
§,2 10s Od 6) compPLETE £.4 15s Od

©®
g ComP\elti|‘:‘::\‘;nEjngle ear W'RELESS RECEIVING SET

A Thorough!y efficient
and dzpendable sel
al a price fo saifall E
pockefs. A
All broadcasﬁng of g
NEWS, CONCERTS, &
LECTURES,efc can @
be disfinctly heard

® EEE o IEEn O BEER

The'C e H sel consisls
g of a Tuning Coil of ample
¢ size Cryshl Defeclor,
§ Condenser.a sel of

Head Telephones Ter-

fminals,erc. Al parts
ready wired & connecled

s up. Aerial Wire and

Elnsula\‘ors ready for No batferies or accumlalors |

ereclion - PRATT & C¢9 + No irrilaling exfras

P e o0 e o e

- 23, QUEEN ANNESs CATE =~

ESendyour ovrderto- « WESTMINSTER, LONDON, S.W. 1| +« PromerDeLvERIES
e TELEPHONE: VICTORIA 3326 o
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'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 arange 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 (subject to trade discount).
- JIMMEDIATE DELIVERY.

Sterling Telephone & Electric
TELEPHONE HOUSE, Co., Ltd.,

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

Telephone No.: 4144 Mugeum (7 lines). Telegrams: ‘Cucumis, Wesdo.London’
Works: DAGENHAM, ESSEX.
BRANCHES : NEWCASTLE-ON-TYNL1 : 9, Clavering Place.

“r— CARDIFF: 8, Park Place.

!

Special Offer !

DOUBLE SLIDE TUNING COIL

8 in. by 4 in. Polished mahogany ends. Range 180—2.000
metres. Specially Designed for Telephony . Price 21/-

TELEPHONE CONDENSER |

In ebonite case, with terminals - Price 3/-

ONE PAIR FRENCH 'PHONES

With cords. These are new and highly sensitive Price 35/-
CRYSTAL
DETECTOR
(as illustrated). Ready |

. for use with erystal - Price 4/6
AERIAL WIRE

150 feet. No. I8 Silicon Bronze ~ - - - Price 4/6

lNSULATORS, two, reel type - - Price 1/-

LEAD-IN INSULATOR
g ‘NH (as illustrated) - o
EonerE iR e3 11 o |
Or we can supply items separately.

Price 2/9 |

Please mention ** Popular Wireless'." and send 6d. stamps right now tor our |
24-page lllustrated Catalogue ** P/W ™ with list of Transmitting Stations. ‘

CALL AT HOLBORN AND HEAR SETS DEMONSTRATED I

PETO SCOTT (The Condenser King),

7, FEATHERSTONE BUILDINGS, HIGH HOLBORN, |
LONDON, W.C. 1. (Turn up by No. 63.)
Also at 17, Frome Road, Wood Green.

REGISTERED

EFFICIENCY AT A LOWER COST.

The Crystophone, within its range
(Broadcasting 3o mwiles, Telegraphy
500 miles), is as eflicient as any
Wireless Receiver, irrespective of
design and price.

Additlonal single or double valve
panels and other accessorles can be
added at will, thus
making the Crystophone
a basls of anm installa-
tion to suit all require-
ments.

It will save you rmoney
and a lot of needless
trouble to inspect and
try a Crystophone before
you make a purchase.

The Complete Wireless
Receiver from

£2100.

Guaranteed Tested
Crystals — Qalena,
Silicon,  Bornite.

1/6 post free.

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, I4d., 4, Ludgate Circus, London, E.C.4. 8
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 & Goteh. Ltd.; and for Canada: The Imperial News Co., Ltd. Saturday, July 22nd, 1922. Y/Y

Registered as a newspaper and for transmission by Canadian Magazine

10806 Central.

'Phone :

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.
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#; o SIGNOR MARCONI DANCING
ol 24 ~ TO WIRELESS MUSIC ‘
, ON HIS YACHT “ELETTRA.”

IMPORTANT ARTICLE BY P. J. RISDON, F.R.S.A.

THERE IS NO ETHER?
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THE GRIGINAL “HOME WIRELESS OUTFIT.”

Highly recommended as standard eqmpment for use within a
25-mile radius from a * Broadcaster.” Will also tune in many
other items of interest on wave-lengths up to 1,000 metres.

Easily converted into a valve set at any time, and amplifying
attachments to enable the broadcasted music to fill the house can
be purchased at any future date by degrees, until you eventually
obtain all the volume you desire.

These sets were originally manutactured by us in 1912, and we
urge intending purchasers to make sure that you sec our Trade Mark
(Monogram M.E.W.) on your sct, as a guarantee of reliability and
tho genuine Mitchell Manufacture, as many imitations are already
$ on the market.
¢ The No. 1 HOME WIRELESS OUTFIT is sent you complete as

illustrated, with 100 feet of aerial wire, 2 Aerial Inculators, one pmr

of genuine Mitchellphones wound to 4,000 Ohms, and complete in-
structions to instal. NOTHING MORE TO BUY. PRICE £5 5s.,

posted free. i

OR supplied with another type of Mitchell Detector-at £5 complete. |

" and either can be recommended.

" FREE EDUCATION. 1f you do not possess any wireless knowledge;

we will educate you free by post or by personal attention at our

demonstrational rooms. Our business does not end with the sale of
the instrument, not until you have expressed satisfaction.

PUT YOUR NAME ON OUR MAILING LISTS FOR LITERATURE,

CATALOGUES, etc., and if in London visit our premises ; you wnll
be welcome.

MITCHELL’S Elecirical & ereless Litd.,

Postal and Wholesale Warehouse : McDermott Road, Peckham, London, S.E.15.
Retail Premises: 188, Rye Lane, Peckham, London, S.E.15.

Great Britain's Greatest Wireless Store.

R Nt NN PRI NSNS PRI NI NS
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IMMEDIATE DELIVERY

OF LIMITED NUMBER IN STOCK
Ideal for

HIGH QUALITY
RECEIVING SETS &}
COMPONENT PAR']S

IDEAL VALVE
ACCUMULATOR.

Capacity 50 amps.

.................................................................... mgAHngg§ION
UNIT SYSTEM 2 AT .
3 e ES ;E;P:(CH;M;L)M d A DE LUXE CRYSTAL
From 2 to 6 valve, Price :Size in,:
of 2-valve set (w1thou|; : 15 volts. Price each 3/6. : SET.

May be obtained through Dealers or from the Manufacturers
ALL WIRELESS ACCESSORIES SUPPLIED.
Demonstrations by appointment.  Agents wanted throughout the Kingdon.

THE LACLAND ELECTRIC MANUFACTURING CO.,
Lacland Place, Chelsea, London, S.W. 10.

ofoJojojojolojolojolojolooloJojojolaloJolofoJoJoloJoofoJoloJolo

®
®
®
®
®
®
®
@®
®
Amateurs 8 2-volt, 50-amp., 10/~ each.
® 4-volt, 50-amp., 20/- each.
R ® 6-volt, 50-amp., 30/~ each.
Simplest _ ? Sarige ol é?::
Tun in g ; ) Size 8x 4 ;:I!oinche-s'.
= - — = o, g Weight, ;\-Ailt;xout acid,
— O Mbs,
E II 9 Wood Containers  for 22?1(:;‘]5 Ynzl(;:i:;m:it
xcellent f g G-Y:;zhﬁgi%;g;li?ﬁlmm fully tested. Price each £4.
Results = ® ,
. ® { SEND TWO STAMPS |
S!antlng panel in oak cabinet of unique design, and 8 : FOR ILLUSTRATEDg
highly finished. Range of wave-length 300-1,100 metres. g : CATALOGUE.
...................................................................................... ®
: ®
. 1-VALVE SET .- £5-0-0 ®
{ 2-VALVE SET ... £7-0-0 ¢
3-VALVE SET ... £10-0-0 5
®
®
®

valves) £8. i Complete with best quality!
head phones.  Receives
WATES BROS., [misine
oy xll)r;;i P{:lr'ml tigle signull:;,
. ce, )andsome cabi-
13-14, Gt. Queen St., Kingsway, London, W.C.2. net, £7-12-6.
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THERE IS NO
ETHER?
I A Special Article

BY
P. J. RISDON, F.RS.A.,

Appears in this

1
[ssue.

Still Growing. )

HE demand for wireless scts is about
fivo hundred a_week in this country,
and about 12,000 receiving licencos

have been applied for.
* * *

Wireless in Ireland.
N conncction with the projected system
l of wireless * broadcasting” in England,
it is understood that the Irish Post
Officc has two systems under consideration,
and that the administration is keeping in
touch with developments elsewhere with a
view to seeing to what extent and how soon
a system can be put into foree.
£ * *

Radio Exhibitions.

WIRELESS exhibition, arranged by the
Wireless Society of London. is to be held
in September at the Horticultural Hall,

London.

Two other wireless exhibitions have been
arranged at the Central Hall, Westminster, one
for the beginning of September and another in
October. ’

* % *

‘“ Under-Earth > Wireless.

A WIRELESS experiment was conducted
in the Blue John minc at Castleton

recently by members of the Sheffield
Wireless Society. From a depth of about 300
fect a successful telegraphic message was sent
to Hope, thus demonstrating the possibilitics
of wireless in coal-mines. About two dozen
members of the Society attended the demon-
stration.

* * *

A Reminder.

THE Editor asks me to remind readers that
he is prepared to pay 10s. 6d. for every
amateur wireless photograph published

in PorULAR WIRELESS.

If the photograph is used as a cover plate,
a fee of £2 2s. will be’ paid.

Photos should be clear and ““ sharp.” Half-
plate size is the best, but smaller sizes stand
just as good a chance, provided they show
details clearly.

* * *
Radio Teas.

A WIRELESS receiving apparatus has been

fitted up in a café at Leicester, with a-

pair of *phones on several tables.
Customers are thus able to listen in to

concerts sent out from Writtle and ‘the

Continent.

A stentorphone is also being introduced into |
the café, so that concerts given at The Hague-

wireless station will be clearly heard all over
the café.

* * *
Free Lectures.

I HEAR that, in view of the growing popu-
larity of wircless, Messrs. Harrods, of

Brompton Road, are giving a series of
gpecial demonstration lcctures, at which the
principles of wireless telegraphy and telephony

:. | TOPICAL NEWS AND

firol

Latest photograph of Signor Marconi ou his
: yaelit ¢ Elettra.”?

will be explained, and practical demonstra-
tions of wireless reception will be given.

The lectures will be held daily from 11 to
12 a.m. and 3 to 4 p.m, in Harrods’ ncw wire-
less lounge, where every type of wircless
instrument may be seen in use.

Messrs. Harrods invite the public to attend.

* * *

The Imperial Scheme.

R. HUGHES, the Australian Common-
wealth Prime Minister, has received
from the Secrctary of State for the

Colonies an outlinc of the Imperial Govern-
nment’s wircless proposals as expounded in the
Housc of Commons on Friday, states *“ The
Times.”

He regards the seheme as a complete justifi-
cation of his attitude at the Imperial Confer-
ence in-favour of direet communication. All
doubts are now removed as to the cfficiency

of the high-pewer stations to communicate -

over such vast distances.

"He is awaiting further details of the British-

proposals.
* * : *

Schooiboys® Wireless.

has now been equipped with a wireless

recoiving installation by Mr. Walter
Jamicson, B.Sc., principal science master.

Even with the present temporary fixing of

the aerials Lyons, Rome, Berlin, and Paris can
be hoard, and the Education Authority havo
given a small grant towards crecting a per-
manent set.

NOTES.

N ORTH KELVINSIDE SCHOOL, Glasgow,

144

[ SIROLIVER LODGE

|

will CONTRIBUTE
an important article

to Next Week’s

POPULAR
WIRELESS

Order Your Copy Now.

The Wilkinson Motor and Enginecring Com-
pany, Kilburn, London, has presented a fino
double-wound magnctic detector, made by the
Marconi Company, to the school as a free gift.

"The Editor asks me to say that he will be
pleased to hear from other schools that have
fitted up a wireless installation.

* * A
Wireless in Court.
WIRELESS receiving set was installed in
Mr. Justice Lawrenec’s court the other
day for the purpose of demonstrations
in connection with an action brought by the
Marconi's Wireless Telegraph Company, Ltd.,
against the Mullard Radio Valve Company,
Ltd., for alleged infringement of two. of
plaintifi's patents for the improvements in
wireless receivers and in vacuum tubes of the
Audion type. . !

Telephony was sent from Marconi House, and
the judge and counse! {Mr. Gray) ** listened in.”

Mr. Gray : Your lc#izhip has heard ?

The Judge : Yes, it is most interesting !

“Is the gentleman at the other end still:
reading ?”’ asked the judge when the demon-
stration had ceased.

Mr. Gray : Yes, and will, I expect, for some
time. (Laughter.)

The Judge : He secmed to be getting rather
hoarse. (Laughter.) =

But I should not be surprised if Mr. Justice
Dawrenee instals a wireless set at his house
before long.

53 * £
*Phone Tapping.
HE following is an intercesting report which
uppcarc,d recently in the ‘“ Daily Mail ™ :
¢ A resident of Westcliff-on-Sea, Essex,
who recently had a telephone conversation.
with a friend, which hc assumed could not
be heard by the outside world, received a
letter from a neighbour on the following day
stating : ‘ You will be interested to know
that yesterday I was at the house of a frienil "
in Westeliff, whose son has a small wireless set.
About nine o'clock I put the reeeiver on my
head and heard you ask for a trunk call on the

telephone. . .

*“An interesting solution- of the .mystery
was given by a wireless expert to a - Daily
Mail* reporter.

“*The only similar instance I know of
occurred during the war, when ordinary tele-
phonic messages spoken by the Germans ten
miles behind their lines were picked-up by our
wireless men,’ hc said. :

“ ‘Tt is a matter of induction. In the case

“at Westcliff the ordinary telephone wires must

at some point be running parallel with the
acrial of the wireless receiving set, and as-a
result the telcphone sounds induce similar
sounds which are received on the acrial. It
was the oceurrence of such phenomena as this
that led to the first oxperiments in wircless.

,“‘The fact that telephone massages can
thus be overheard by wireless serves clearly
to show what thoso engaged in research in
such matters have always Tnown—that thero

“is no method of modern communication thab
“can_be guaraateed to be absolutely private. ™
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NEWS AND NOTES.

(Continued.)

Business and Wireless.

"T'HE Amalgamated Wireless (Australasia),
Ltd., has decided to increase its capital
to £1,000,000 by the issue of 800,000

Ovdinary £1 shares, paid up to 2s. in the first

instance,

5 & «

2 L O Concerts,

THE Marconi Intpromptu concerts from
2 L O (Marconi Housec Experimental
Station) are a welcome feature to thoze

who listen about 5 o’clock.

A Marconi House official told me the other
day that it is impossible to give adequate
notice of these transmissions, but the 360-
metre wave is generally used, and Fridays and
Saturdays are favourite days for the trans-
mission.

& ® k

Poldhu.

VOICE from out the wilderness of space,
Whose cadences still linger in the memory,
Farewell! from those who oft have

listened cagerly

For thy C.Q’s. in some far forcign placo

No more shall thy curt sentences reveal

The troubles that each day beset our country-

men, i
No more provide an argument for mess,

For M P D has ccased to transmit press.

AJ. AL
r:: ®

Marble Arch Wireless.

FEW days ago at the Marble Arch

A Pavilion therc was a demonstration of

wireless telephony allied to the ““ Magna-
vox,” the loud-speaking instrument owned by

Basil Davis, of the Pavilion circuit of theatres,

This invention has the power of magnify-
ing the smallest whisper into a voice of vast
carrying capacity, and Basil Davis has only
recently succecded in devising a method of
linking it up with the wireless telephone.

He has his own wireless equipment and
research factory at Brentford. The roof of tho
Marble Arch Pavilion has been turned into an
important receiving station; call sign,
13 2 B Z‘7’

* ® e

Broadcasting Licences.

IN the House of Comnions the other day, Mr.
Kellaway (Postmaster-General), replying
to Lieut.-Colonel Arthur Murray, said he

had intimated to the committec representing

the manufacturers of wireless apparatus in
this country the conditions on which he pro-
poscd to grant licences for broadcasting, and
these proposals were to be submitted to the
general body of manufacturers : *° That in the
cvent of their supplying the capital required,
and providing efficient broadcasting service,
he would make it a condition in licensing
apparatus for the reception of theso services
that such licences should for two years be
testricted to apparatus manufactured in Great
Britain.”
% % | ]

Various Hems.

ET is reported from America that an American
Japanese wireless company with a capital
of 200,000,000 yen has been formed.

*

& *

A scheme is on foot at Benton Church,
Rawdon, for the installation of a powerful
wireless apparatus. . '

£ & *

General the Earl of Cavan, Chicf of the
Imperial General Staff, recontly inspected the
Eton College Officers’ I'raining Corps.

He urged all ranks to study wireless, and he
hoped the eollege authorities would encourage

** listening-in,” .
ARIELy -
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THE “ DAILY MAIL " AND WIRELESS

Amateurs throughout the country bave heard witk joy the announcement
that the *“ Daily Mail *’ has arranged a service of wireless concerts to he
broadeasted from the Hague. Without a deubt, the * Daily Mail >’ has
relieved the disappointed feeling caused by the delay in starting the official
broadeasting service, and every amateur in the country cannot but feel in
the debt of the newspaper which has so splendidly stepped into the breach

at the ecrucial moment,
‘“ Daily Ma#il,”’

NEW step in wireless broadcasting has

been achieved by the “ Daily Mail.”

This go-ahead paper has completed
arrangements for a regular service of wireless
concerts from the Hague Wireless Station.
The promise of these concerts by the ‘* Daily
Mail” in May followed the Postmaster-
General’s announcement on the subject of
broadcasting. Owing to the delay in the
provision of a national wireless broadcasting
scheme, the * Daily Mail ” has now entered
into an: arrangement with the famous Dutch
wireless, concert organisation, the Nederlands
Radio-Industrie, and every Thursday evening
a ;pecfaJ concert will he broadcasted by
radio.

The Programmes.

Crystal sets will be practically useless for
reception of the Hague concerts; but thanks
to the speech modulator apparatus invented
by Mynheer H. H. Idzerda, the electrical
engineer and director of the Nederlands Radio-
Industrie, it will be possible for users of the.
frame aerial to hear the concerts perfectly
without the necessity of an outside aerial,
providing valve amplification is used.

The programme will include not only
classical and popular concerts, but also bed-
time tales for the children taken from the
popular ‘‘Teddy Tail” series. Also dance
music will be transmitted, and, given the
necessary amplifiers, hosts may invite their
guests to dance to music from the heavens.

Increased Powez,

Between 7 and 8 p.m., English summer.-
time, on Thursdays and Sundays, there will
be sent out on a 1,050-metres wave-length
and a power of 800 watts the famous concerts
of the Dutch service. This means that the
“ Daily Mail ” concert can be heard over a
distance of 1,000-miles range. Listeners-in at
Aberdeen in the nortli, Penzance in the south,
Galway in the west, will be able to hear per-
fectly the music from Holland.

Furthermore, on August 3rd the Dutch
service will he broadcasted at a power of 1,500

HE Writtle concerts still carry on every
Tuesday 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 minutes.

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 sometimes a concert) at
5 o'clock, B.S.T. A wecather forecast is sent
in French at 6 o'clock. The wave-length is
2,600 metres.

Croydon (G E D) may be heard in radio-
telephonic communication with various aero-

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

Our thanks and congratulations to the

EDITOR.

watts, giving a range of 2,000 miles, where
valve reception is employed.

“ Daily Mail’s > Wireless Record.

Since the *‘ Daily Mail ” had its wireloss
receiving set installed in May, 1920, there has
been a long succession of wireless feats, each
surpassing the last in.usefulness and import-
ance.

In May, 1920, a news message was sent to
the “ Daily Mail ” by wireless—the first time
that a news message had been sent by these
means. The message was sent by wireless
telephone from Chelmsford, in Essex, and
it was heard all over the country.

The next notable stage in wireless history
was in the following month, when Melba sang,
to the world through the wireless telephone,
and the diva’s voice was heard clearly over a
great part of Europe. It was probably the
most unique concert that has ever been given.

Then an experiment of great usefulness
was carried out. A “ Daily Mail ” repprter
who was walking across Hampstead Heath
was called to the office by means of a wireless
t,ele?hone message sent out by the * Daily
Mail.™ i

The March of Progress.

The day afterwards a * Daily Mail” re-
porter, by means of a portable wireless sct,
received a summons from his office while he
was travelling in a train between Bromley
and Bickley.

In December, 1921, the first direct wirelsss
m:ssage was sent to Australia from England,
the message being a greeting from the ““ Daily
Mail ” to its correspondent at Sydncy, New
South Wales. ~

On May 12 last an important piece of news
was broadcast for the first time. On that
occasion the “ Daily Mail ” broadcast the
news that Carpentier had won his fight with
Lewis at Olympia. Thousands of amatenrs
received it successfully.

More recently still, on June 2, the * Daily
Mail >’ organised a test in which an imaginary
criminal was hunted down by a detective
by means of wireless,

planes on the Continental air routes at all
times of the day.

Other aviation centres which transmit
telephony include Castle Bromwich (G E () ;
Didsbury (G E M); Hinton-Admiral (sign

- not allotted yet) ; Lympne (G E @) ; Renfrew
(G E R); Pulham (G E P).

In all cases the 000-metre wave-length i3
chicfly used.

The Sunday concert at the Hague is sent
out at 2.30 to 5 p.m. on, a wave-length of
1,050 metres. The call signis PC G G. The
latter half of the concert is sent in English.

The speeial * Daily Mail ” concerts from the
Hague are sent every Thursday evening on
the same wave-length between 7 and 8 p.m..
B.S.T.
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'NEW SERIES FOR BEGINNERS.

SUMMARY OF LAST ARTICLE.

The essence of wireless communication 1s the
transference of energy across space.

Energy may be defined as the ** ability to do
work.” .

_ Energy and malter are the only two physical
things ; both are indestructible, and therefore
constant in quaniily.

When work is done, energy changes its form.
There 1s the energy of matler at rest, or potential
enerqy ; there is the energy of moving matler, or
kinelic encrgy ; there is the energy of heat, light,
and electricity.

Electricily has been isolated as electrons, which
are tiny bodies composing aloms. Aloms consist
of a core of positive electricity surrounded by
electrons, which are called negative eleciricily.
The mutual altraction between the positive and
negative electricity. mainlains matler in equili-
brium, for elecirons tend to repel each other.

Because of the collisions of the moving_aloms
of somz kinds of matter, a number of eleclrons
are knocked off them, and there are thus a number
of “ free ” electrons. Such substances are called
* conductors.”” Subslances containing only «
few free electrons are called insulators.

HEN electrons move through a conductor

in one direction only, we call that a

direct current of electricity. When they

move backwards and forwards we say we have

eitheranalternating current or a high-frequency

oscillating current, aceording to whether the

current flows to and fro slowly or very rapidly.

It is the very rapid oscillations of current with
which we have to deal in wireless work.

An electric battery is an apparatus in which
by chemical means there is created what is
celled an electromotive force or EMF. A
battery may be regarded as an electron pump.
If we join the ends of a wire to the terminals
of a battery, whether it be a dry cell battery
or a Leclanché battery, a bichromate battery,
or a number of accumulators, the result 1s
that electrons move through the wire from the
negative terminal of the battery to the positive
terminal, and then through the battery to the
negative terminal and through the wire, and
£0 on in a steady one-direction current.

Resistance.

The pressure at which the electrons are
forced through the wire—or, in other words,
the voltage of the battery—depends simply
on the kind of battery used. A good dry cell
will give 14 volts, an accumulator will give
two volts, and a Leclanché cell, sueh as is
used for house bells, gives a pressure of 1'4
volts.

When a certain number of electrons per
second move past a point in an electrical
circuit (path of the current) we say that a
current of one ampezre is flowing, The number
of electrons could be written down, but it is
£o enormous that it would make no appeal to
the reader’s sense of magnitude, for it runs
into trillions,

Conductors oppose a certain amount of
resistance to the passage of an electric current.
This resistance varies according to the material
of the conductor, but, irrespective of that, the
longer and thinner the wire the greater its
resistance. ‘In forcing its way through a
conductor in the face of this resistance the
eurrent does work, and therefore some of its
energy is changed into. another form ; in this
case into heat.
heat generated is not easy to detect; but
when the current is large and the wire is thin,
the latter may become so hot as to melt. It

If the current is small, the .

By E. BLAKE, AM.LEE,

PART 2.

is this phenomenon which is utilised in electric
radiators, cookers, flat-irons, and in electrically
heated clothing for airmen.

Wasted Energy.

The change of electrical energy into heat
spells waste to the wireless man, except in the
case of wireless valves, and therefore should
be avoided by keeping the resistance of all
conductors as low as possible. This can be
done—firstly, by- using the best possible con-
ducting materials as are consistent with price
and durability. Copper, phosphor-bronze,
brass, silicon-bronze, and aluminium may be
used. Secondly, very thin wire should not be
used. Sometimes it is necessary to wind a
‘great length of wire in a spiral ; and in order
to keep the spiral down to reasonable dimen-
sions we have to use thin wire, but we lose
energy thereby. Aerial and earth wires
should be stout and composed of several
strands, and all connections between instru-
ments and batteries should be of fairly thick
stranded or braided copper wire, as short as
circumstances will allow.

The resistance offered by a wire to high-
frequency oscillating currents is greater than
that offered to direct currents, but this evil is
overcome to an appreciable extent by the. use
of stranded wire.

Ohm’s Law.

From the foregoing remarks about resistance
we can understand a very useful hint relative
to the construction of wireless receivers. A
small aerial, if it is to receive long waves, has
to be associated with a large coil of wirg,
concerning all of which we shall learn later on.
Now, the smaller the aerial the more wire
must be used for the coil, and hence the more
elcctrical energy will be wasted. ‘That means
weaker signals. Therefore we have a very
forcible reason for using the largest aerial we
can. It is true that the larger the aerial the
more wire used, but aerial wire does not dis-
sipate energy nearly so much as the thinner
single-strand wires used for coils.

The unit of electromotive force is the volt.

The unit of current is the ampere.

The unit of resistance is the ohm.

These are called after three scientists—

TWO WIRELESS

UST at present, when amateurs are busy
‘} with the installation of their * listening-
in? sets, their minds are foo much occu-
pied to contemplate the actual range of what a
revolution has arrived in the way of dissemi-
nated knowledge. Nevertheless, in our great
hoapitals wireless telephony will bring about
one of the biggest steps forward that has been
known in recent times,

Medical and nursing staffs are always anxious
to take tlie patients’ minds * off themselves,”
and to this end various entertainments are
provided, sometimes through the kindness of
piofessional entertainers, but more often than
not the nursing staff sacrifice their * off-duty ™
timec in working-up and presenting a pro-
gramme of one kind or another. It is, of course,
wonderful how much is done in this way by
voluntary—and often valorous—effort, but

such cntertainments are always a problem to.

provide and an anxiety when presented.
Wireless telephony, and the ** loud speaker,”
will bring sunshinc to many saddened hearts
in our hospitals. The greatest musicians and
the most gifted orators can render signal
service, not. only without loss of valuabie

Volta, Ampére, and Ohm respectively. Ona
volt is-the pressure which can ferce one
ampere of current through one ohm of resist.
ance. These three electrical quantities are
connected by a simple law which was formu-
lated by Ohm himself, and applies to direct
currents. As I do not wish to introduce
formule into these articles, I must explain
that, according to Ohm’s law :

1. The current passing through an electrical
circuit may be found by dividing the number
of volts by the number of ohms. The answer
will be in amperes.

2. If the current is known the resistance can
be found by dividing the volts by the current.
The answer will be in ohms.

3. If the resistance of the circuit and the
current flowing through it are known, the
voltage may be found by multiplying the
number of ohms by the number of amperes.
The answer will be in volts.

4. If the voltage remains the same and the
resistance be doubled, the current will be
halved. If the voltage be increased, the .
amperes will increase in proportion.

Power.

Power is expressed by the product of volta
and amperes, and its unit is the watt.

1 volt multiplied by 1 ampere = 1 watt
or 2 volts o 3 -+ =" LN
or " -volt " 2 o =k B
746 watts = 1 horse-
power

The power allowed for most amateur
transmitting stations is 10 watts; Marconi
House Station has a power of 1,500 watts;
the Marconi station at Writtle transmits its
concerts on 250 watts; the average ship
station is about 1,500 watts; and the power
of some of the largc transocean stations is
rated at hundreds of thousands of watts. In
referring to the power of a wireless station, I
must point out that sometimes this means the
power.of the ““ input ™ to the transmitter and
sometimes the actual powcr delivered by the
transmitter to the aerial. In the next article
we shall consider some of the properties of ap
electrio current.

(To be continued.)

POSSIBILITIES.

time, but practically at the hour best suited
to the needs of the patients. Somec hospitals
have their own private chapels, but here, again,
the scrvice of the cathedral, with what is
unknown to hospitals—the musical part of
the service rendered by trained and gifted
choristers and organist—can now be conveyed
to those bed-cases who, by their very infirmity,
are otherwise debarred from the * comfortable
words " of their particular creed.

Possibly, also, the time is at hand when the
specialists of the whole world can give their
advice, or “hold a consultation ”’ over difficult
or dangerous cazes; the house physician dia-
gnosing at the bedside and the specialists
commenting and advising in reply from miles
distant. :

It was a very ancient prophet who said
‘“knowledge shall be increased,” and we of
the present day are just beginning to visualise,
if not realise, the vast extent by which know-
ledge, and all the safeguards knowledge pro-
vjdes for those who acquire it, is being shorn

the difficulties which hitherto have been to
somo insurmountable.
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EYES THAT FLASH BY WIRELESS.

LONDONERS are puzzled and perplexed,
but _wholehearted in their admiration

of a novel. animated sky-sign that has
just been erected at the Elephant and Castle,
London.

Tlousands of people. gather every night
to watch the flashing eyes in.the sky spell out
the messages they have to tell on their sign-
board.

The sign consists of a long, narrow strip
fixed in front of the top storey of a corner
building. Along this narrow strip, from dusk
until midnight, illuminated advertising mes-
sages run along without cessation, the first
letter of a word appearing on the extrome
right of the strip, and moving along to the
left until there is room for the.second letter
to appear,

All the Latest News.

Nor are advertisements always the: sole
reading matter exhibited. During the Car-

entier v. Lewis, Beckett v. Cook, and Lewis v.
ﬁums boxing matches, the progress of the
fights was received by wireless, and announced
on the sign at the Elephant and Castle,
simultaneously with the receipt of the mes-
sages from the ringside. The results of these
fights were probably known to the crowds
beneath the sign before they were known out-
side the doors of the theatres where the con-
tests took place. In the case of the Carpentier
v. Lewis fight, the result was flashed upon the
sign in less than 30 seconds aftér the decision
had been given in the ring.

First of all a C appeared on the cxtreme right
of the notice-board in' brilliant electric lamps:

That C moved speedily towards the left until.

an A appeared on the right of the C. Then
followed an R, a P-E-N-T-I-E-R, a small gap,
W-0-N. :

At this point a hearty cheer arose from the
multitude in the street below, but still the sign
spelt out the message it had received by
wireless :

“LN. T-H:E E-I.R-3T R-O-U-N:D.”

Then on it went with its messages from large
firms advertising their wares. Many. of the
messages contained references. to the fight,
whose result was not yet being sold in the
newspapers in the streets lelow—until at
midmght appeared the final message :

“G-0-0-D-N-I-G-H-T- ! ”

But, although in this case the eyes that
flash by wireless beat the newspapers, and,
although the Seintillating Sign Company, who
control the sign, intend to take advantage of
wireless broadcasted news when regular broad-
casting news centres are inaugurated, yet
they will not attempt to run in opposition to
the newspapers. But they will write in their
eleotric letters any very- important messages
that they receive,

1,000 Lamps Used,

And when those news messages do appear
they will be.real® Stop Press items, so fresh
and hot from the nest of their origin that they
will beat the grocer’s eggs. .

Speculations run rife as to the method. hy
which the mysterious signboard. works.. Its
inventor, a young Englishman, is-very reticent
about it.. Rumour says that.the idea for it
came to him in a dream.

The sign introduces itself every night, and tells
a few of its secrets to those who wait to read.

*“We are the Scintillating Sign Company,
Ltd., of Temple Bar House,” it proclaims.
*“ This is an entirely British invention. There
are over 40 miles of clectric wiring, 1,000

clectric lamps are used, and 6,000 electrio §

flashes are created every second.”

By W. B. HOME-GALL.

The messages may be *“ set” in any kind of
type, and an alteration can be made in any
announcement just before it is shown. Only
five minutes’ notice is required.

It is a marvel to me how it works,” one
man in the crewd announced the other night.
But no one responded to him ; they were all too
deeply engrossed themselves- in the unique
novelty.

twin wires being spaced 7 {t. apart. The in.
terior reception set is of 4-valve amplification
with detector valve and Crocross tuning coils.
A separate calibrated heterodyne is used in
conjunction with the amplifier; valve os-
cillation is thereby overcome, and interference
with other local receiving stations completely
avoided.

Theset is complete with wave-meter.and loud’

y
= e e
Y

The Scintillating Sign Co.’s aerial at the Elephant and Castle.

In a week or so’s timc the name of this
paper will travel in letters of coruscating
brilliance across the forty-foot screen.

“R-E-A-D P-O-P-ULAR WILRE-
L-E-S-S” will appear for about fifteen seconds
at varying intervals throughout the evening,
and perhaps a title or two of future features
to appear in the paper.

The Receiving. Set.

The wireless receiving apparatus: embodies
all the latest and best features. A lofty twin
aerial is employed with a-span of 45 ft., the

speaker. The latter is installed in the control-
room of. the sign, and does not appear in tho

photograph.  With this powerful set messages
from trans-oceanic' stations are regularly
received:

That this wondérful sign is a triumph in
electrical ingenuity must. be at once admitted.
It is to be hoped that the scheme with which
the Scintillating Sign Company has experi-
mented at one of London’s busiest thorough-
fares will' be introduced into other parts- of
London and'in many- of our large provinciad'
towns. :
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THERE

Il\' the July issue of * Popular Radio”
{New York) there. appeared an interest-
_ing article by Dr. Charles P. Steinmetz,
chief consulting engineer to the General
Electric Company, and an eminent American
physicist. It being a prerogative (though
happily onc not always excreised) of scientists,
cminent and otherwise, to express themselves
dogmatically, we confine ourselves to the
suggestion that a little more explznation and
a little less dogm tism would have carried
greater conviction in the minds of a good
many readers. '
Morcover, after carefully perusing the
article twice, we confess to a feeling of dis-
appointment that it is apparently not ** to be
continued in our next,” for it must have left
the average reader completely in the dark as
to the conditions in space responsible for the
“field of force” or * field of energy,” the
conception of which, Dr. Steinmetz holds,
must replace our conception of the ether.
Nevertheless, no ons will suppose that
Dr. Steinmetz has gone out of his way to deny
its existence in such emphatic terms, either for
amussment or upon any grounds other than
the fact that he believes the ether to be' a
misconception, and that in its place there
exists a field of force, or a field of encrgy
throughout space devoid of matter. Anything
from his pen must command attention and
careful consideration. and, moreover, he is
not the only physicist who holds this view.

The Ether Mediums,

The subject being essentially of interest to
those who practise the gentle art of wireless,
we propose to discuss the article in question
in & purely impartial spirit—indeed, the writer
is onc of those who arc far from satisfied that
the ether is the ** last word,” or that it presents
a solution of certain problems that obtrude
themselves—as Dr. Steinmetz truly implies.

Belore doing so, however, it will be quite
rele-ant > consider the reasons for the adop-
tion of the ether hypothesis—even at the risk
of boring readers who arc already familiar with
them. ] y

For our present purpose it is nnncecssary
to attempt to explore spacc beyond that
portion of it that lies between the sun and our
own little world. If we are to believe the
evidence of our senses—and that is what Dr.
Steinmetz (like every other scientist and
human being) comes back to in the end—we
must conclude that. in the present phase of our
solar system, we derive from the sun cvery-
thing that makes life possible on the earth.
Obscrvations of certain phenomena, sueh as
light, and the results of experiment, indicate
that, in order for.these benefits to reach us,
therc must be some medium in the intervening
distance of 93,000,000 miles.that scp .rates us
from our luminary.

A medium was therefore assumed, called the
“wther ” or * ether,” the supposed propertics

- of which have mno parallel within human
experience. In the first place, in order to
facilitate the passage of light and other waves,
and yet not interfere with the movements of
suns and worlds in space at the enormous
speeds at which they travel, the ctter was
assumed to possess the apparently conflicting
properties of almost absolute rigidity—far
greater rigidity than any known solid—and of
extraordinary tenuity at one and the same time.

A more modern vicw of the ether is that it
must be more than a million times as dense
as any kind of matter that exists in it, so that
it permeates all the interstices between atoms
of matter and even between electrons, and yet
that it is non-viscous and hinders the movement

IS NO ETHER?

By P. J. RISDON, F.RSA.

of matter through it far less than watér hinders
the movement of the lowest microscopic forms
of life that exist in water.” It is even thought
possible that the ether may be the ultimate
substance from which matter itself is evolved.

Now, it must not be supposed that the
assumption that space is occupied by an ether
possessing these astonishing and, to the
ordinary mind, almost incomprehensible
properties, is wrong, merely because we find no
parallel in actual experience. 1If scienee had
always relied upon experience only. we shoutd
probably have advanced but little, in a.
reientific and in many another sense, beyond
the degree of Lnowledge possessed by our
ancestors thousands of years ago. Many of
the greatest discoveries of scientists have been
largely the result of deduction. Thus, assump-
tions have been made, bascd upon observed
phenomena, and from _them theories have been

uilt up, mathematical proofs advanced, and
wonderful discoveries made.

"It was by such means that the planet
Neptune, 2,700,000,000 million miles from the
world at its nearest, was discovered. The
esistence of Neptune had been proved long
before that,planet had ever been seen, and so
accurately was its position ealeulated that,
upon searching for it in the spot predicted, at o
certain time, sure enough there it was.

So far. then, the conception of an ether
possessing the properties named is a rational
one, and was disputed by but a small minority
of scientists, sinec it fulfilled the conditions
obtaining,

Einstein’s Theory.

Then came Einstein’s Theory of Relativity,
which, in conjunction with the theories of
electro-magnetisin and eclectro-optics, - gave
rise to doubt in the minds of men of science
as to the possibitity of the cxistence of such a
thing as the ether, which, if it does exist, must,
as Dr. Steinmetz implies and Sir Oliver Lodge
admits, possess structure of some kind. So
far as the writer has seen or recollects, Einstein
has not actually dénied the existence of the
ether, but, on the grounds of the theory of
relativity, Dr. Steinmetz asserts its impossi-
bitity.

Dr. Stinmetz’s Contention.

It is not our purpose to enter into a detailed
diseussion of the theory of relativity, but, since
it is the basis of Dr. Steinmetz’s contention, it
becomes neccssary to consider in what way. A
definite conclusion drawn from the theory is
that the motion of every body in space is purely
relative, 1.e., that its motion is relative to that
of some other body or bodics, and that there is
no fixed point in space at all.

- From this Dr. Steinmetz argues that the
cther is an impossibility, on the grounds that,
if it exists, the motion of all bodies would be
ascertainable in relation to it. He produces no
proof and leaves readers to wonder why—for
it is no morc obvious that the ether, even if-
fixed as & whole, gives us any fixed position from
which to gauge the motion of bodies all of
which are ‘moving in it, than that such a
position would be given by fields of forco or
cnergy; although Sir Oliver Lodge is of
opinion that the motion of matter in space
may ultimately be determined in relation to
the ether as a'fixed whole. :

Dr. Steinmetz also argues that, if the ether
stands still and the carth moves through it,
there would be such friction between the carth
and the ether as to increase the length of the

.year and increase our distancc from the sun

This is apparently a commonsense argument,.
but, unfortunately, quite opposed to a proper

conception of the nature of the ether. Tt
amounts simply to saying that it is impossible
for the cther to possess the propzrties attribu-
ted to it. That may be true, but it is not
sufficient merely to say so. It is an idea that
must first strike any ordinarily intelligent
person when first attempting to grasp wiat is
meant by the ether. If it exists, it must
necesserily possess properties wlich, as
already pointed out, are very different to the
properties of matter familiar to us.

“ Ether or Ather (says Sic OliverLodge)
is the name given to a super-sensible,
elusive medium supposed to fill all space:
not only the spaces between worids, but
the spaces between atoms of matter, even
in the most solid object. Most aunthorities
consider it to be an all-permeating, perfectly
continuous substance linking the. otherwise
detached parficles of matter together, and
welding the whole into a coherent cosmos.
o o The modern view of matter is that
matter and not ether is the rare and tenuous
substance, a milky way or gossamer strueture

- of detached particles, immersed in a substantial

medium and held together by the foree it
exerts. Electric strain can exist just
as well in a fluid as in a solid, for the strain
is not really in the matter, but in"the inter-
vening and connecting medium.”

An Easier Conception.

Dr. Steinmetz gives some simple and interest-
ing examples of magnetic and electro-magnetic
fields, but the belief that ** nothing material is
moving in the alternating current,” and that it
is a periodic wave and not a wave motion, does
not help the imagination to a conception of
space as consisting of a limitless energy field to
the exclusion (for the most part) of matter, and
Dr. Steininetz does not offer any explanation or
assistance. An electric current constitutes the
restoration to a condition of equilibrium of
natural forces that have been disturbed or
displaced. So far a3 we know, current would
not flow without the assistance of matter, in
some form—or it may be ether—and the idea
of magnetism independent of matter or the
ether’is not easy to grasp.

If the cother theory be incorrect, and the
energy field theory right, we can only remark
that the latter imposes a task upon the imagi-
nation compared to which the conception of tho
ether is a comparatively simplo matter. Pend-
ing further convincing details of the new
theory, we must fall back upon the cther to

-agsist us to an understanding of many things

which are otherwise inexplicable.

The fact that eleetrical engineers have been
able to cvolve formule governing the practical
application of electricity without reference to
the ether appears to be somewhat beside the
point. A structure sush as the Forth Bridge
can be designed and constructed in accordance
with intricate calculations without consideriny
the composition ‘of the wind, or consciously
invoking the aid of the laws of universal
gravitation.

Sir Oliver T.odge has suggested that the
ether of space itself may constitute an illimit-
able reservoir for the storage of encrgy im-
parted to it, and on this assumption the energy
field required, according to the theory of the
new school, - is easier of conception than an
energy field practically devoid of matter or
¢ structure.”

NEXT WEEK— |
Special Article by
-SIR CLIVER LOD3E, F.RS. P.Sc, LLd,
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HOW TO MAKE A SHORT-WAVE RECEIVER.

By PHILIP R. COURSEY, B.Sc., FlnstP., AMIEE.

ONE of the chief desires of the
cerious amateur radio experi-
menter beginning wireless work
is to build his own receiving “set.” C,
While there aremany excellentreceivers —
on the market which can be purchased
ready-made, there is always more in-
terest attaching to actually construct-
ing the apparatus rather than to merely
operating it.

With this object in view it is well to
begin with thz2 construction of a simple
type of receiver, using not more than
one valve and having a limited range L,
of wave-lengths. Although useful work
can be done with a crystal detector the
extra expenditure involved in the use
of at least one valve is usually justified
in view of the better results that can be

A}/

74'__

grammatic form in Fig. 1 (a) and (b). This
outline is drawn in two parts, one of which
indicates the arrangement of the component
varts of the receiver for reception of the shorter
wave-lengths within its range, while the other
shows the connections for longer wave-lengths.

obtained. . It is proposed in this series
‘of articles to describe in detail the
building of a single-walve receiver suit-

“abie for tuning-in signals of wave-
lengths between the limits of about
150 and 750 metres. This range covers the
band of shorter wave-lengths allocated for
experimental work in this country (viz., 150 to
220 metres), the 440-metrec wave-length for
amateur telephony and C.W. transmmission, the
band of wave-lengths allocated for the pro-
posed = broadeast transmissions (350 to 425
metres), and the ship transmissions on 300,
450, and 600 metres.

These wave-lengths ‘are ones on which there
is a considerable amount of traffic, both com-
mercial and amateur transmissions, and it is
therefore a range very suitable for incorporat-
ing in a receiver with which to commence
wircless experimental work. Although per-,
feetly feasible to do so, it is seldom advisable
to strive for too large a wave-length range in
any one receiver, as without taking special
precautions it is difficult to avoid tronbles due
to undesired reactions between the various
coils which must be employed. It is for.this
reason that reccivers using interchangeable
plug-in coils often give better results than those
in which all the windings are fixed inside the
box.

The receiver to be described is fitted with a
single detector valve and a reaction coil for use

i

merely for strengthening the signals by retre- .

action, ot regencration as it is also called. On
these short wave-lengths the reaction coil
chould not be used to make the valve oscillate,
as if it is desired to receive telephony, not only
will it be impossible to obtain clear or readable
tpecch or music while the valve is oscillating,
but also all other experimenters for a con-
siderable distanco round will be seriousty
interfered with in their work.- The coupling
of the reaction coil to the main tuner wind-
ings should therefore only be increased up to
the value where strengthening of the

signals takes place, but the valve does A W
not oscillate.

This point cannot be too strongly
emphasised, as the use of a valve
receiver in the oscillating state, when
it radiates energy from the receiving
aerials, is strictly prohibited by the
Post Office, and persistent ‘violation of
this rule may only result in the curtail- C,
ment of the privileges granted to the
wireless amnateurs in this country.

It is always quite easy to ascertain
whether or not one’s recciving-valve is

Fig. 1, diagram (a).

In these diagrams corresponding letters have
been used for corresponding parts in the two
arrangements of the ecircuits. It is not in-
tended that the actual external connections of
the receiver shall be changed in any way when
altering the tuning from short to long wave-
lengths, as the change in the connections from
diagram (a) to diagram (b) (Fig. 1) will be
effected by means of the wave-length range
switch to be fitted in the instrument.

This switch has been omitted from- the
eircuit in Fig. 1 (a) and (b), as these are intended
to be diagrammatic only and the actual wiring
of the vomponents of the instrument will be
given later. In these diagrams (Fig. 1) A
represents the aerial wires and:E the earth
connection. €, and L; are respectively the
tuning condenscr and tuning coil. V represents
the valve, of the usual three-electrode type,
with a condenser and grid leak C,, R, con-
nected in its grid circuit, and a reaction coil L,
in its plate or anode circuit. The battery
necessary for heating its filament is indicated
at B,, with an adjustable filament rheostat R,
in series with it.

The plate circuit of the valve is in each case
completed through the telephone reccivers T
and high-tension battery B,, with a bypass
condenser C; connected across the two. This
condenser is necessary to provide a path back
to the filament for the high-frequency impulses
which pass from the anode to the valve through
the reaction coil, and which scrve to magnify the
strength of the incoming signals by means of
reaction coupling hetween the coils L, and L,.

These high-frequency impulses would be
choked out by the high impedance and re-
sistance of the tclephone windings were this
condenser not provided.

Comparing diagram (a) with diagram (b) in
Fig. 1it will he noted that the change cffected
in altering the circuit from short to long
wave-lengths is the changing over of the vari-
able tuning condenser C, from being in series
with the tuning coil L, to being in parallel
with it. 7The connections shown in
diagram (a) are employed for the
reception of signals below about 350
metres wave-length, while those in
diagram (b) are used for longer waves.

150—350, and 350—750, is sub-divided
into two parts, as by this means much
finer tuning is possible to any given
wave-length.

While this is not any great advantage
for the reception of spark signals on the
longer wave-lengths, it is extremely
useful when picking up telephory, and
enables much better and clearer ar-
ticulation to be obtained.

This sub-division is effected by con-
strueting the tuning coil L, in two
parta so that either a part or the whole of the
coil can he employed. This changeover has also
been arranged on the one-range switch so that
in order to set the apparatus to any one of its
four wave-length ranges it is merely necessary
to move a single switch knoh. The complete
connection scheme for the receiver is therefore
that shown in Fig. 2, in which thé various parts
have been given the same reference letters as
were employed in Fig. 1.

The additional part that is shown in this
diagram is the range switch 8, which, it will be
seen, consists of two linked switches, cach pro-
vided with five contacts, the first one of which
connects the aerial to earth and corresponds to
an “off” position for the set, while the other
four give the four wave-length ranges, which
are approximately 140 to 250, 200 to 370,
350 to 500, and 450 to 750. These ranges are
those obtainable with an aerial of average size
licensed by the Post Office, viz., 100 feet of
single wire or 140 feet of two-wire aerial. The
will vary slightly with different sizes of aerial,
but sufficient overlap has been allowed on each
range to cover most variations in aerial size
that are likely to be met with in practice.
Details of this range switch and the other com-
ponents will be given in following articles in
this series.

The complete instrument can be mounted in
a wooden box, of which the inside dimensions
are 12 inches by 12 inches by 4} inches decp.
This box can be constructed out of any con-
venient wood, preferably a hard wood, such as
walnut, teak, or mahogany, of about } to § of
an inch thickness. The top of the box should
be left open, as it will be covered by an ebonite
panel of the requisite size.

This ebonite should not be less than } inch in
thickness or it will sag when the parts
are mounted upon it. A thickness of
75 inch is preferable.

The sheet of ebonite for this panel

C(; T Each of these wave-length ranges, viz.,

oscillating, so thit it is therefore also
easy to avoid the use of the receiver
in this state. This point will be re-
ferred to again later.

The general outline of the receiver
to be described is indicated in dia-

Fig. 1, diugram (b), ~

should be obtained 124 inches squaro
and should be trimmed up with a file
80 as to fit neatly on top of the wood
box without overlapping the edges.
The parts of the box itself should be
glued together and fastened with
small brass pins or thin nails unless
the edges are dovetailed together.
The use of iron or steel screws or
nails should be avoided in the con-
struction of all wireless apparatus, as
they tend to introduce losses and
thus impair the efficiency of the ap-
paratus.

(Continued on next page.)
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SENDING PHOTOGRAPHS BY

WIRELESS.

THE other day I stood in a small cabin
and ‘watched some complicated-looking

instruments reproducing & wireless photo-
graph. That photograph was being sent from
a town nearly seventy miles away. '

How is such & thing.done ?

In the first place the picture is photographed
through a special screen which has the effect
of producing on the film a large number of
dots more or less close together (half-tone
photographs for the newspapers are prepared
in a similar fashion). When the film is deve-
loped these dots appear slightly raised above
the level of the rest of the film.

This film is then placed on a revolving drum
in the same way as the barrel-shaped records of
the old-fashioned phonograph were placed on
the revolving cylinder.

How it is Done. .

Resting lightly -on -the film is a very fine
needle, somewhat like the needle attached to
the sound-box of a modern gramophone. In
each complete revolution of the film this
needle moves forward a distance equal to its
own thiclmess, which is considerably less than
a millimetre, until it has covered the whole film.

"Now, every time the needle strikes against
one.of the.raised dots it is hifted up, and this
needle, on being raised, brings certain wireless
instruments into operation, which cause a
definite amount of energy from an electric
battery to be radiated into the atmosphere,
via wires suspended hetween two masts—the
wires called the aerial. _

This cnergy is radinted into the atmosphere
in exactly the same way as the wireless signals
are sent from a ship at sen. Infact, the needle
-nets just like the Morse key which every wire-
‘less operator taps when sending a message.

Therefore it follows that for-every dot on the
film the necedle sends out a burst of electrical
energy into space. -

These bursts of energy, following closely in
the footsteps of one another, travel ‘through
the atmosphere in the form of waves in the
medium called ether. Ether pervades all
space and conducts wireless waves at the rate
of 300,000,000 metres a eecond.

Recent experiments between Rome-and New

York have resulted in the transmission and .

reception of ¥ery clear photographs over a
distance of thousands of miles.

Reeeiving the Photo.

Supposing the photograph is being sent to a
station 100 miles away, in a very short space
of time these bursts of energy strike against
the aerial wires of this distant station and flow
down into the wireless cabin, where they enter
an ordinary wireless receiving apparatus.

After-travelling 100 miles the energy is very
weak—for a great deal of it has been lost in
space—but attached to the receiver is an
instrument called an amplifier, and this greatly
magnifies the energy which does arrive.

This energy now passes through various
instruments until at length it rcaches a par-
ticular coil of wire. Running through the
centre of this coil is a short iron bar, and the
fact of the energy flowing through the coil of
wire sets up a magnetic field which turns the
iron bar into a magnet. This iron bar magnet
now attracts one end of a thin metal rod which
is pivoted in the centre.

Attached to the other end of the metal rod

is a pen suspended over a sheet of paper, and
this paper is wrapped round a drum which is
revolving in the same way as the film 100
miles away. §

All Dots.

When, therefore, the magnet attracts one end
of the metal rod, the pen attached to the other
end moves forward and marks or jabs a dot on
the paper wrapped round the revolving drum.

This pen, like the needie over the film,
moves its own thickness in one complete revo-
lution of the drum.

To summarise, what takes place is this: At
each dot on the film the needle sends a burst of
electrical energy into the atmosphere which
strikes the aerial wires of the station 100 miles
away in 1/186,000 (one hundred and eighty-six’
thousandths) of a second.

Each of these bursts of encrgy causes a pen
to mark on the revolving paper, and thus a
photograph of dots is produced which is
exactly the same as the photograph of dots
on the film, .

- Now examine closely the photographs in any
nowspaper and you will find that they are
composed entirely of very fine dots. This will
give a very.good idea of what a wireless photo-
graph is like when it has been transmitted by
wireless in the way described above..

HOW TO MAKE A ‘SHORT-
. WAVE RECEIVER. .

(Continued from previous page.)

The outside of the box when completed can
be varnished with shellac or polished. When
the cbonite sheet for the top panel of the
instrument is trimmed up to fit the box, .its

4

edges can be polished with very fine emery

paper. Its upper surface may likewise be given
a dull finish by means of very fine emery
paper worked over it with a circular rubbing
motion until a uniform surface is obtained.

This finishing can, if preferred, be. carried
out after the panel has been drilled, details
for which will be given in the next article.

(To be continued.)
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THE
WIRELESS ALPHABET.

REFERENCES are frequently being made
to the names of stations in what must
seem to the uninitiated to be ‘‘baby
talk.” Thus the Writtle station will announce
herself as Two Emma Toc, Croydon as Gee
Emma DPon, and it is little wonder if the
average amateur wireless listener in, who has
not had the advantage of any army signal
training, wonders what it all means.

When a party of military signallers are out
“flag wagging,” it is fairly obvious that if the
man watching a distant hill-top for the move-
ment of that station’s flag were to take his
eyes off the spot to write down on paper what
he had read, he might easily miss the suc-
ceeding movement of the flag.

Letter by Letter.

It was, therefore, ordered by the Army au.
thorities that there should be a reader; that
is, & man whose duty it is to read and call out
the signals being received; and a writer,
whose job it was to write down the letters as
they are called out by his companion. The
reader has nothing at all to do with the sense
of the ‘message. " His duty is to read omt
letter by letter, and he does not generally
encumber his memory with letters after he
has called them out.

The writer has to satisfy ‘himself as he
writes down that, if in paragraph form. the
message reads sensibly ; and, if he is not clear,
to ask for doubtful words to be repeated.

Anyone who has studied singing or elocution
knows that the most prominent points in a
spoken language are the vowel sounds—that
is, the variously pronounced letters A.E.1.0.U.
Most other letters -are called consonants,
because, with their sounds in conjunction with
the vowel sounds, they together make up in-
telligible speech, and are more or less of the
nature of diluents, or the parillel of the water
in a glass of grog.

The New Language.

Now the army is, if-anything, cosmopaelitan,
and it is conceivable that two comrades hailing,
we will say, from Bethnal Green and Bury
(Lanes) respectively, will give their vowel
sounds quite different ‘‘ quantities,” as the
amount of stressing is called. 8o much so,
that it was found that A and T were constantly
being confused, and other letters made by no

-means certain.

To the geniuses who christened the dash and
the dot of Morse * umpty ” and ““iddy” re-
spectively, as indicating a heavy and a light
sound, the overcoming of this diﬁicult{ was,
easy work. They added a tail to the letters
80 as to distinguish them. Thus A became
Ack, B became Beer, C Cork, D Don, E Eddie,
I Ink, J Jug. M Emma, P Pip, Q Qued, 8
Esses, T Toc, and V Vic.

Useful to Know.,

Telephone operators experience the same
difficulty, and surmount it by a more cumber-
some method. Thus A is for Arthur, O is
for orange, ete. It is no fault of wireless trans-
mission as such that speech is confused, or a3
wircless engineers describe ‘the phenomenon,
having whiskers on it.; butsome parts of the
apparatus appear to have a clinging fondness
for some sounds, and are guite curt with
others. N

One can notice this for themselves apart
from wireless, if they listen to a whispered
conversation, when the gutturals are sup-
pressed and the sibilants come into grealer
prominence in conscguence.

The reader may find it very useful to me-
morise ot -least some of .the nicknamed -latters.
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HOW TO CHARGE ACCUMULATORS

PART 2.

INPUT 105 VOLTS ALTERNATING; OUTPUT IS VOLTS DIRECT

i socket. Another length of flex is pro-

accumflators by direct current
from electric light mains was de-
gcribed, and it remains for us to deal
with the problem of charging them from
an alternating current supply, which
is a very different proposition. As
reviously mentioned, they can only
{:e charged by a direct current, and
mcans have therefore been devised for |-
converting high-tension alternating into
lJow-tension direct current.

On a big scale, for power and light-
ing purposes, this is done by means
of rotary converters, but on a small
scale it may be done either by what is
known as a “ rectifier ”’ of the vibrating
type, by a valve similar in its function
to a thermionic valve, or by electrolytic
means, such as the Nodon valve. 4

Vibrating Rectifier.

The accompanying diagram and lis}
of instructions illustrates a rectifier
(vibrating type), mounted on a switch-
board with variable resistance, volt-
meter, ammeter, and switches, exactly
as fitted up and used by the writer in
his garage for charging the lighting and
ignition accumulators on his car, when
laid up during the war. In this in-
stance, the rectifier was rated for con-
verting 105-volt alternating to 15-volt

direct current, and was suitable for || °© —L

charging a lighting battery of from 4
to 12 volts. ;
The wires from the eclectric light

3

RECTIFIER FOR
ALTERNATING CURRENT

ROM SWITCH TO RECTIFIER

L 59

Y. WIRES FROM ELECTR
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vided on the low-tension side for coup-
] ling up to the accumulator terminals.
The price of the Tungar rectifier.
3 suitable for charging small accumulators
or batteries, varies from scven to twelve
pounds according to the voltage of
the high-tension current supply and
" the amperage of the output. For in-
stance, the price is seven pounds for a
rectifier for converting a 100-volt alter-
nating current to a direct current of
from 7% to 15 volts and 2} amperes
for continuous service.

Incidentally it may be mentioned
that Tungar rectifiers are made for
much greater outputs if required, up
to 75 volts -and 12 amperes, costing
with self-contained switchboard £95,
but these, of course, are unnecessary
for charging accumulators of amateurs’
receiving sets.’

As already wmentioned, the bulb acts
in the same way as a thermionic valve.
The discharge of electrons takes place
between a low'voltage and tungsten
filament (the cathode), and a graphite
clectrode (the anode). The bulb is
charged with argon (an inert gas), and
the combination of the heated filament
and the gas provides the valve action,
since current only flows from the anode
to the cathode. The adjustment of the
current to the voltage and value re-
quired is effected by the transformer
and the reactance.

An important point is that there are

LICHT MAIN TO SWITCH

mains were brought to the mnain switch
S. to which the corresponding high-
tension wires to the rectifier were aiso
coupled. "From the low-tension posi-
tive terminal of the rectifier, one wire
was led to the positive terminal of the
accumulator, and one to a contact plate
on the voltmeter switch.

From the negative terminal of the rectifier,
one wire led to the voltmeter itself. Another
Jed fo the ammeter switch and thence to one
of the terminals on the resistance coil, the
regative terminal of the accumulator being
wired to the other terminal of tho variable
resistance. The rest of the low-tension wiring
is explained by reference to the instrictions.

With this type of rectifier there is the
possible risk of the vibrator stopping, in which
vase, if the amneter switch be not immediately
turned to a neutral position,- damage may
result both to the rectifier and to the accumu-
Iator. In the course of some two years, how<
ever, the writer never found this to occur,
although he frequently left the apparatus
charging accumulators for twelve hours at a
stretch. Nevertheless, the addition of an
automatic cut-out and time-limit switch, in
casc of failure of the current supply, and to
avoid accidental overcharging, would con-
stitute a safeguard. ‘This particular rectifier
gave cntire satisfaction.

Improved Type.

We understand that, in the latest type of
Zenith rectifier (vibrating type), the following
improvements are incorporated :—

(1) The parts are so designed and con-
neeted that the alternating current is rectified
and passes through the battery in unidirec-
tional impulses which serve to charge it
cqually well, indecpendently as to how the
positive and negative terminals are connected.
As soon as the accumulator has been wired up
for charging, a small current flows through a
wagnetising -coil on a soft iron core, and the

ik il
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RECTIFIER SWITCHBOARD

direction of the resulting magnetic field deter-
mines which of the two half-waves of the com-
plete alternating current cycle is utilised, but
the one thus automatically selected is the
correct one to ensure that the accumulator is
charged with current in the right direction,
independently of how the terminals of  the
accumulator and rectifier are connected.

(2) When the alternating current is
switched off, the tungsten contacts do not
touch each other, and current cannot therefore
pass either into or out of the cells except for the
very small amount taken by the high-resistance
winding on the soft iron core, so that, if for any
reason the supply current fails, the cells would
not become discharged.

The present price of the Zenith rectifier
ranges from £11 10s. 0d. to £15 8s. Od., ex-
clusive of switchboard, resistance, and other
switchboard instruments. /

Tungar Reetifiers.

Another type, on an entirely different princi-
ple, is known as the * Tungar Battery Charger.”
This compriscs a small case containing a
transformer, o reactance, and a bulb that
acts in much the same¢ way as a thermionic
valve and only permits the current to pass in
one direction, so that it is impossible for the
accumulator to discharge back through the
rectifier, and should the current supply stop
or fail altogether no harm is done.

With the Tungar battery charger, the
wiring of jthe switchboard may be somewhat
simplified. A length of flex and an ordinary
adapter is provided on the high-tension side
for connecting the charger up to any lamp

- socket, or, if preferred, with a plug to fit a wall

no moving parts. Once started, the
rectifier can be left charging almost in-
definitely, providing that itis not carry-
ing more than 25 amperes. There is a
dircct-current fuse plug and fuse to
provide against short circuit or reversal
of the battery.

The only part requiring rencwal is the bulb
valve. Although this may be good for 3,000
hours charging, the average life is about 1,000
hours, and, the price being £2 for a replace
valve, it follows that the average cost of a
twelve-hour charge is about sixpence, apart
from the cost of current consumed.

I may point out that in cases where
wireless amateurs are the fortunate possessors
of motor-cars, and are on an alternating cir-
cuit, rectifiers are valuable for keeping ignition,
and lighting accumulators properly charged.

The Nodon Valve.

This is quite a useful device when properly
made and used, but, owing to its rapid de-
terioration, unless carefully constructed and
maintained, some firms at one time associated
with its manufacture and sale now recommend
the vibrating type of rectifier in preference,
and only make the Nodon specially to order.

It is possibie for an amateur to construct a
Nodon himself, but unless he be & skilful hand
at that kind of thing I do not recommend him
to do so, for unless it be properly done one’s
accumulators may suffer for it, and it may
prove dearer in the long run than purchasing
the latest improved type.

The writer is indebted to Mr. L. F. Fogarty,
an electrical expert responsible for a number
of great improvements on the original type of
electrolytic rectifier, for the following details of
those improvements.

If aluminium electrodes be immersed in
certain solutions contained in an iron vessel,
ot in a gless one with a lead electrode, current
will only flow through in one direction, so
that if such a combination be placed in series
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with an accumulator in an alternating current
circuit, the resulting current will be direct.

This revtifying action is believed to be.due
to the formation of a microscopically thin film
of gas on the surface of the aluminium elec-
trodes. As a rule, the greater the voltage of
the alternating current the greater the number
of such rectifying cells used to be required.
Thus four cells were necessary for a 100-volt
supply. Another great drawback was the gener-
ation of heat in the electrolyte, and the con-
sequent deterioration and failure of the valve.

Many different solutions may be used, some
of which are-secret, but quite a good one is
ammonium sulphate. Mr. Fogarty uses a
secret, non-poisonous sclution, and includes
in the apparatus a special transformer with a

 middle point tspping, so as to obtain full
rectification of both half waves on a single-
phase supply, whilst employing only one
rectifying cell.

The Nodon valve was virtually superseded
by Mr. Fogarty’s Grisson valve, and this in
turn by the improved Grid type, the advan-
tages of which, in addition to those named,
are, from the amateur's point of view, much
greater efficiency and reduction in price, the
cost of a set for charging a 6-volt cell being
from about £8.

When ordering a rectifier it is neeessary to
state the-voltage and periodicity of the alters
nating current to be converted, and the
maximum and minimum number of accumu-
lator cells to be charged in series. It is also as
well to ask for full instructions as to its use.

Instructions.

The main current switch S must always
be turned on and the rectifier vibrating before
the ammeter switch is turned to the right or
left, and the latter must always be moved to
central position before S is switched off.

If the vibrator stops accidentally, instantly
switch off A. If these points are ignored
serious damage to the apparatus may result.

To charge battery or accumulator procced
as follows :—

1. See that switch A is neutral, and that
resistance pin L is pushed right in.

- 2. Connect pos. term. of rectifier to pos.
term. of battery and neg. to neg. '

3. Turn on main current switch 8. S

4. Turn switch V to the right, and see
that voltmeter registers 15.

5, Turn switch A to the right, and switch
V right over to the left.

6. Adjust resistance R by pulling out
L until the ammeter registers not more
than 3} amps. (allowing for correction this
equals 3 amps.). At the same time the voltage
will be found to drop according to the number
-of cells being charged in series. Thus the
charging current on 12-volt set will be from
13 to 15 volts and 1} amps. (really 1}
amps.) with the resistance rod L out as
far as it will go. For a 4-volt accuraulator the
voltmeter should register 5 volts and the
ammeter about } amp. If the ammeter
hand sticks, tap the glass gently.

7. When the resistance has been adjusted,
switch A right over to the left position, and
switch V to central position. The charging
prooess will then continue.

8. If the battery be removed and another
put on charge, the resistance must be re-
adjusted.

To test voltage across the terminals of
rectifier, when latter is vibrating, turn switch
V to the right. -

To test the charging voltage of the whole
circuit through resistance and battery when
rectifier is vibrating, turn switch V to the left.

To test the discharge voltage of the battery,
turn switch A to central position, turn off main
switch S, and turn switch V to the left.

When charging is completed and the appara-
tus not in use, see that switches A and V are
in central positions, turn off switch S, and dis-
connect wires from battery terminals.
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ENERGY FROM,; THE AIR.

N the first issue of Popurar WIRBLESS
WEEKLY, reviewing the future possibili-
ties of wireless, the following occurred :

“And what if we could harness Nature’s
wireless to do our bidding ? Whenever light-
ning flashes, a terrific radio signal is being sent
out. Can we use this energy to drive motors
and other machines ? ”

Although the accomplishment of this feat
is one that generation after generation of
scientists has sighed to perform, it is not
generally known that, quite recently, Herr
Plauson. a German, has not only carried out
experiments with that end in view, but that
he claims to have actually succeeded in har-
nessing, on a small scale, & portion of the wast
natural reservoir of power, by means, strangely
-enough, almost exactly corresponding to the
Editor's forecast, namely, comverting such
energy into useful work by the medium -of
electro-magnetic waves in the ether—the
same class of waves upon which wireless
telegraphy and telephony depend.

“Franklin’s Experiments.

In speaking of Nature's great reservoir of
electrical energy, however, we must be careful
not to fall into a common error. It.is only
when Nature herself upsets the equilibrium of
her forces that it is possible to take advantage
of them as a source of power. Thus, a thunder-
storm is the, result of & natural difference of
potential arising as between difierent portions
of the atmosphere, or between the atmosphere
and the earth.

For a very long time it has been known that
there is a difference in potentinl between the
upper atmospheric strata and the earth. In
the year 1753 Franklin experimented with a
kite with a wetted string and succeeded in
condueting electricity to the ground and
charging condensers with it.  Afterwards
Romas, using & metallic string, drew electricity
from the atmosphere and produced sparks
nine feet in length.

1t must be borne in mind that the difference
in potential is due to charges of static elec-
tricity which are believed to be positive in
relation to the earth. It is something like
charges on the plates of a condenser charged
from a Wimshurst machine, or by other means.
But although a charge may be conducted to
earth, or rveath the earth from a cloud with a
flash that we call lightning, it is not the same
thing as a current of electricity, and cannot be
used to drive electric motors directly as a
current can.

Harnessing Nature.

The explanation simply is that the current
from a dynamo is generated and msed at a
certain predetermined rate, whilst in a static
atmospheric charge there is a large amount of
electricity, at a very high potential difference,
that endeavours to reach the earth all at once.

When we consider that a current of 10,000
volts is necessary to spark across a }-inch gap,
it is easy to appreciate what an enormous
potential difference there must be for a charge
to produce the enormous length of spark
through air that we see as a flash of lightning.

Although the vast amount of dormant
energy represented by the difference in poten-
tial between the atmosphere and the earth has
long been known of, no satisfactory means of
harneasing it have hitherto been devised.
Recently, however, Herr. M. H. Plauson, of
the Traun Research Laboratory, in Hamburg,
has prepared a scheme for utilising this poten-
tial energy, which may be described as power
transmission by waves through the ether, on
much the same principle as wircless telegraphy
is practised.

Herr Plauson’s scheme comprises a number
of balloons with metallic surfaces covered with

_ tions as simple and clear as possible.

- spikes. These balloons are sent up to a height

of several thousand febt. The charge is con-
ducted to earth by a metallic cable attached
to each balloon, alfvthe cables being connected
by a circular conductor fixed to high masts.

By means of special transformers (details of
which are not yet available), atmospheric
charges are converted into electro-maguetio
vibrations of the ether, these vibrations being
so powerful as t6 operate motors attuned to
respond to them, in the same way, but of
course on s far more powerful scale, that a
receiving aerial responds to waves fram a
transmitting aerial.

Preventing ‘Thunderstorms.

It must be borne in mind that early experi-
ments with atmospheric welectricity, whether
with kites like Franklin’s or by means of
metallic rods projecting high into the air (such
as that 'used by Richmann in 1753, who was
killed by a great discharge through his ap-
paratus), were made more especially when
thunderstorms were imminent. Herr Plauson,
however, would not wait for these conditions,
which arise from accumulations of electricity
on minute particles of moisture, ete., in the
air, that collect locally and thus set up such a
powerful influence that the charge breaks
through the resistance of the lower strata of
air‘and flashes to earth.

His idea was to take advantage of the average
difference of potential, by which means he
believes that thunderstorms would actually
be prevented in given. localities where his
apparatus is at work on a big enough scale :
by maintaining more or less a condition of
local equilibrium, and thus preventing the
accumulations that are necessary before
lightning can occur.

The Future Will Show.

Whether he is -right or not in his forecast
can, of course, only be proved by further
experiment. Up to the present it has not been
attempted on a big scale, but it is stated that,
with two balloons at a height of 1,000 feet, he
obtainced power equal to 81} kilowatt hours
per day. He calculates that with ten balloons
he would secure an’annual output of 210,000
kilowatt hours. How the latter figure is
arrived at is not stated, nor is it stated to what
extent the proposition is estimated to bc o
paying one.

Nevertheless, the scheme is extremely in-
teresting, and further developments will be
awaited with interest, especially considering
the possible effect that such installations might
have upon wireless stations all over the world.

BOOX REVIEWS.

The Home Radio : How To Make and Use It.
By A. Hyatt Verrill. (London and New
York : Harper & Brothers. Pp. 105. Illus-
trated. Price 3s. 6d. net.)

Although this little book is ohiefly for tho
use of American amatcurs, it contains much
that will prove useful and interesting to the
amateur in this country.

The author has avoided the indiscriminate
use of technical terms, and makes his explana-
The
novice will find the text free from complicated
formule and intricate diagrams—a boon
these days when so many of us merely wish
to study a fascinating subject purely as a
hobby, and not as a profession.

Wireless For The Home. By N. P. Hinton,
B.Sc. (London : Sir Isaac Pitman & Sons, Ltd.
Pp. 87. Illustrated. Price 2s. net.)

This little book is an excellent guide for the

‘amateur who intends installing wireless appar-

atus. The style is simple and non-fechnical,
and will have a wide appeal among the latest
recruits to the hobby of wireless,
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HARK'! HARK!-THE SPARK!

This ;mcién't-little set takes up quite a small space, as will be seen in the above photograph._ It belongs to Mr.

H. G. Dryson, a member ‘of the Manchester Wireless Society, who has his own set at Temperley, Cheshire.

Another victim to the prevalent craze ! This set belongs to Mr. Edward Dawkins, 48, Tamworth
Street, West Brompton, S.W. 6. Using four valves, the loud speaker justifies its name.

This photograph was sent in by Ronald G. Lascelles, 3, Church Avenue, Aintree, and shows a

home-made set fitted up in his school. Young amatears who have seis fitted np at their

schools are invited to send photographs to this paper. If xgxblished, 10/6 will be paid to the
owner of the photograph.

A one-max broadcasting station in America. The instrument is of the one-string variety, and is played upon with
ap ordinary violin bow. A microphone is attached to an ordinary gramophone diaphragm to reproduce the

jouder tones, - A close-up view of the apparatus shown in tbe ahove pbotograph.




A wireless receiving set has been fitted up by the staff of a big South Lbndonld;ap'er’s"at Clapham Junction. Our photograph shows some
of the staff listening to 2 M T. d

Hv&dﬂ-- e
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At the Fun City, Bridlington, a public receiving set has been instituted. For sixpence a time one can listen in for ten minutes. The
Hague, Writtle, and Marconi House concerts draw large crowds. ™ A six-valve set is employed, and there are ten pairs of ’obones. Our

photograph shows a rather puzzled patron having his money®s worth.




152

Popular Wircless Weekly, July 29th, 1922,

S‘I@p by Step inWVireless

9.—ACTION OF RECEIVING TELEPHONES.

a good practical and theoretical knowlodge of wireless telegraphy,
who are puzzled over the large ohmage resistance of their receiving
telephones.

The majority of amateurs are fully aware that resistance, unless
introduced into a circuit for a special purpose, is an undesirable factor.
Why, then, they ask, do telephones possess such an enormaous resistance
as 1,000, 2,000, or perhnps even 4,000 ohms ? Surely, they say, it is neces-
sary to help the received signals ; to amplify-them, not to place some thou-
sands of ohms resistance in their path.  Asa matter of fact, the resistance
in the telephones is unavoidable, owing to the number of turns of wire
which compose the winding of the electrdo-magnet or magnets.

The telephone earpiece is “used to convert the rectified signa.ls received
into sound, and it is as well at this juncture to give a brief deseription
of the component parts of the telephone. The relationship between
electricity and magnetism has already been briefly dealt with in the
pages of Porurar WireLess. It will therefore be sufficient to say that
the functioning of the telephone depends primarily upon the action of
an electro-magnet. To avoid confusion a diagram is given in Fig. 1,
showing the fundamentals necessary for a telephone receiver. A is the
case or container, and C the cover which is usunally affixed to the case
by screwing it on to the thread T. In many types of telcphones the
screwing on of the cover serves also to keep the diaphragm D in place,
over the electro-magnet B. The electro-magnet consists of an iron core
P, which, unlike the cores of most electro magnets, is permanently,
although weakly, magnetised.

A certain number of turns of wire are wound upon thig core to com-
pletc the electro-magnet, and it is this winding which determines the
resistance of the telephones The strength of the magnetic field which
emanates frem an electro-magnet will vary acoording to the number
of turns of wire taken round the core, and also the amount of current
flowing in the coil.
These two factors

‘1 reckoned together arc
C known as * Magneto-
Motive Force.”

As the iron core must

of necessity be small to
go inside the telephone
earpiece, it is obvious
that the enly way in
which a considerable
number of turns of
wire can be wound on
the bobbin is to use a
very thin wire. The
thinner the wire used,
the greater the number
of turns, and therefore
the magneto - motive
force. The resistance
of the telephone ear-
piece will, however, also
be inereased.
But when the teléphones are connected in the receiving circuit, the
_ increase in magneto-motive force is greater when the hobbin of the
wagnet is wound with a large number of turns of fine gauge wire, than
when it is wound with fewer turns of thicker wire. Therefore, despite
the additional resistance offered by the thinner wiré, greater magneto-
motive force will be obtained from the -telephones with the higher
resistance.

It has already been shown in PopurLar WIRELESS that if a wire be
wound in the form of a spiral, and a current of electricity passed through
_the wire, the lines of force radiated will give the coil of wire definite
magnetic properties, one end of the coil becoming a south pole and the
other end a north pole, according to the direction taken by the current.
What, then,-will be the effect of winding such a coil of wire round the weak
-permanent magnet which is used as the core of the electro- -magnet in the
telcphones ?

There is already a certain amount of magnetic influence being exer-
cised upon the diaphragm of the telephone receiver by one pole of the
nermanent magnet, shown in Fig. 2 as the north pole, and if the field
thus radiated from the permanently magnetio “ core ” is strong enough,
the diaphragm, being very thin, will tend to bulge downwards towards
the magnet. 1If a current now flows round the winding of the electro-
magnet in the direction shown in Fig. 2, the magnetic field created will
assist ‘the magnetic field already influencing the diaphragm, which is
consequently drawn nearer to the electro-magnet.

THERE are many wireless amateurs, including some who have quite

Fzy 4

If the current flows as in Fig. 3, however, the strain evinced by the

‘core ” magnet upon the dmphmgm is weakened and the diaphragm
1ecedes from the magnet. Any alteration of the density of the magnetic
field between the magnet and the diaphragm will cause it to vibrate.

Received signals,passing from the aerial through the detector to the
telephones flow round the windings of the electro-magnet, and in doing
so vary the stendy magnetic field existing between the magnet and the
diaphragm. The magnet is therefore made stronger and weaker, alter-
nately, and the diaphragm vibrates according to the variation in the

Hy 2 Normal position of diaphragm. |

Ontaner

— Strain on
/, 2 diaphragm.
/ due fo |
% magneltc Ffreld

North pole of
permanent magnet

Direclion
of Currenkt

9l S :
Eleckro magnef w:rzdzrzgs )

magnetic field influencing it, as already explained. When the received,
signal has paseed the electro-maguet ceases to funetion, and the dmphr
consequently stops vibrating. .

Telephones having an ohmage resistance of something in ‘the mneigh-
bourhood of 60 cach earpiece are known as low-resistance telephones,
and are included in the receiving circuit of a wircless set by ¢onnecting
them through a telephone tm.nbformer Telephones having a resistance.
above 1,000 ohins each earpiece are * high-resistance ” telephones, and
may be included directly in series with the receiving circuit without
including the transformer.

In the wiring diagrams of many single-valve circuits the telephones are
shown connected between the positive terminal of the high-tension battery
and the plate of the valve, Good results can be obtained by connecting
up in this manner, but the method of inserting the telephones between
the negative lead of the filament battery and “the negative lead of the
hwh-tensmn battery is probably the better.

By using the latter method the positive voltage applied to the plate
does not flow through the windings of the telephones. Treat your
telephones with as much care as you do your valve. They are sensitive
instruments. Remember that heavy blows given to a permanent magnet

will weaken it, and careless handling does not improve them.

1€ telephones are worn for long pernods during hot weather, unscrew
the “cap " and dry, the diaphragm. You will find it is quite moist,
and as the diaphragm usually consists of soft iron, it may rust if left un-
attended.

Finally, overhaul the flex leads occasionally. They ave apt to fray
on the edges of the table, or parts of the set, being continually in move-
ment when the set is in use. If the insulation is frayed.off of both wires,
the resultant short circuit will cut the telephones out of circuit altogether.

Eg 3
Lontainer
S~—

Normal position o[.clz;apéraqrn

."*—_—_ e \ [
Direclion of \N Pole of permanent
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WIRELESS CLUB REPORTS.

The Editor will be pleased to publish concise reports of the meetings ‘of wireless elubs and
associations, reserving the right to curtail the reports if necessary. An asterisk denotes affillation

The North London Wireless Association.*

HE above meets on Monday evenings in
the Physics Department at the North-
ern Polytechnic Institute. Some very
interesting lecturez and demonstrations

have been given in the past, and an extensive
progranume is being arranged for the future.

A powerful receiving apparatus has been
irlxstulled, designed and made by members of the
club.

Inquiries from prospectve members will be
welcomed, and young enthusiasts are specially
catered for.

Hon. secretary (pro tem.), Mr. V. J. Hinkley,
Il‘\;orthem Polytechnic Institute, Holloway Road,
.

North Middlesex Wireless Club.*

The 94th meeting of the club was held on
Wednesday, June 28th, at Shaftesbury Hall,
Bowes Park. In spite of the inclement weather
there was an excellent attendance. The. ¢hair
was taken by the president, and after a few
preliminary remarks he called on Mr. W,
Qartland to deliver his paper, entitled * The
Miscellaneous Applications of the Thermionic
Yalve.”

Those of the membery who have heard Mr.
Gartland on previous occasions were anticipating

something intercsting, but all were surprised -

tc hear the very good and consistent results
obtaincd by Mr. Gartland on apparatus which
he had just brought to the hall and had had
very little tiine to adjust. Anyone who has had
tho unpleasant experience of bringing a lot of
instruments for a lecture, and has failed to
prodnce the results intended, will the more
readily understand how pratifying it is to Dbe
able to record that Mr. Gartland’s experiments
did not fail, but were a great success.

The chief instrument was an altered Mark IIT.
Receiver, and by means of an ingenious barrel
contact switch, either one, two. or three valves
could be used as desired. This enabled the
lecturer to show the valve being used for
dotecting and amplifying. Speech and music
was received from several ztations, and hy means
of a simple loud speaker was rendered audible
to all present.

Unfortunateiy the time pasced so quickly that

i with the Wireless Society of London.

Mr. Gartlend was unable to go f;lly into the
many other uses of the valve, ALt the brief
outlines which he gave were sufficient to show
that the applications of the thermionic valve
were only just beginning to be realised. The
members will look forward to hearing Mr,
Gartland again at an early date.

Particulars of the club may be obtained from
the hon. secretary, E. M. Savage, ¢ Nithsdale,”
Eversley Park Road, N.21.

Croydon Wireless and Physical Society.*

A mecting of the Croydon Wireless and
Physical Society was held on Saturday evening,
July 1st, at the Central Polytechnic, Croydon.

Although the attendance was not so large as
usual, this was more than compensated for by
the enthusiasm of the members present. M.
A. H. Peakman, a member of the society, very
kindly provided two buzzer sets for Morse
practice, and the members divided into two
groups, ono consisting of the more advanced
Morse readers, who practised high-speed worls,
and the other of the less experienced gentlemen
who were desirous of improving their Morse
reading.

After spending a profitable hour, the members
had an informal talk on innumerable radio sub-
jects, ranging from the harmonics of G B L
(Leafield) to tho date on which broadecasting
would conmence, these subjects in particular
calling forth some foreible remarks. The meeting
terminated with a vote of thanks to Mr. Peal-
man for the loan of his instruments.

The secretary, Mr. B. Clapp, ¢ Meadmoor,”
Brighton Road, Purley, wishes to announce
that there will not be a meeting of the society
in August, the next meeting being held on
Saturday, September 2nd. He will be glad
to hear from any lady or gentleman who may
be desirous of joining the socicty.

Leeds and District Amateur Wireless Society.

A general meeting was held on Friday, July
14th, at the Leeds University, Mr. G. P. Kendall,
B.Sc. (vice-president), taking the chair at
8. p.m. The chairman called upon the hon.
secretary to discharge certain business, which
included an announcement to the effect that as a
result of a meeting of the committes it had

been decided that any person who is elected
to the membership of the society during the
course of the remainder of this session shall be
entitled to all the benefits attached to the
membership for that period, upon receipt of
entrance fee of half-a-crown. The chairman
then called upon the hon. secretary to deliver
& paper on the subject of  Maritime Wireless
Corgmunication.”

The lecturer commenced his paper with a
consideration of the great advantages that were
reswltant upon the installation of wireless
apparatus at sea, and briefly reviewed the very
many facilities that such apparatus readily
presented. The subject was outlined historic-
ally from the day when Marconi installed his
plant aboard the Italian cruiser * San Martin,”
exactly twenty-five years ago, through the pro-
gressive years that followed, until the present
day, when wireless has hecome ahmost an
essential part of a vessel’s equipment.

After a vote.of thanks had been accorded to
the hon. secretary, the meeting was declared
closed towards 10.30 p.m.

Hon, secretary, Mr. D. E. Pettigrew, 37,
Mexborough Avenue, Chapeltown Road, Leeds.

Liverpool Wireless Society.*

At a recent meeting of the Liverpool Wireless
Society, an informal exhibition of apparatus
was held. Mr. A. L. Lyon exhibited a German
vaolve set ; Mr. Verc-Smythe a single-valve set
of his own construction; and several other
members lent apparatus of interest to everyone.

Mr. J. H. Swift, the hon. treasurcr, then
started his 3-valve home.-made set up, and the
reception of telephony and music was accom-
plished in & manner which surprised everyone.

A vote of thanks to Mr. Swift and the other
gentlemen who helped to make the evening
o success was passed unanimously.

At a committee meeting it was decided that
Mrs. Skelden, being the first lady to apply for
membership, should be elected an honorary
member.

The next meeting will be held on July 23th
at the Royal Institution, Colquit Street, off Eold
Street, at 7.45 p.m. .

P Hon. secretary, James K. Wilkie, *“ Avondale,”
Knowsley Road, Cressington Park, Liverpool.

| Book the Dates !

intense interest to all.
special admission rates for their members.

CENTRAL HALL, WESTMINSTER, SEPT. 2nd to 8th

The Exhibition will be the event of the year for all Radio Enthusiasts. -~ M
Conferences, Demonstrations, etc., are being arranged and the whole will be of
Club Secretaries are invited to write to the organisers for |

Organisers :.

DALE, REYNOLDS & CO.; LTD., 46, CANNON STREET, E.C.4.

The
Fvent of
the Year!

Conferences, |
Demonstrations,
Meetings, etc.

Meetings,

‘Phone : Bank 5477

}
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WIRELESS CLUB RULES.

F one ha})pens to be a wircless man, taking
his walls abroad, he noticestevery flag-
staff and appraises its value, not in terms

of its usefulness for displaying a big flag, but as
a potential anchorage for an aerial. He com-
pares or contrasts.it with his own achievement
or possession, and by that empirical standard
assesses its fight to-exist.

The writer-offers'these remarks as an exeuse,

. or at any rate.as a palliation for those-which
follow, for, being the secretary of a wircless
society, he reads.the notices of the other clubs
with a critical eye aud, he hopes, an under-
standing brain.

Why the Embargo ¢

The following notes appearing recently in a
contemporary journal brought himi up “all
standing.”” ‘and he trusts that a brief con-
sideration of theiv purport will he of benefit to
the secretarics of other wireless clubs who
hn?pan‘to read them.

‘ Discussion on various rules.for improve-
ment of the society and the admission to the
society of various firms dealing in wireless
apparatus and not at present holding receiving
licences. After a lengthy discussion, it was
decided to call all the members together and
hear their views. There were 14 new members’
names submitted “for membership, but they
were not at present holding reeeiving licences,
and as the rule stands they could not ‘be
admitted to the society. This will be brought
up at the next meeting. Listening in on the
club set brought the evening to a close at
9.30 p.m.”

The phrase ‘‘ not at present holding.receiv-
ing licences ”’ .seems to be the whole .point of
the case, and the writer earnestly -suggests
thatthe club which has such-an embargo in its
rules should go out of *its “way at once to
expunge it.

Of course, there is much which might .be
said for its retention as keeping the meetings
for the ‘assistance of those who had really
found difficulties, and not encouraging new-
comers who were only asking for trouble.
But, for all that, it seems to savour too much
of the Irishism of refusing -to put on a new
pair of boots until one had worn them a day
or two.

Catch Them Young.

We are supposing that the members of the
club whose secretary wrote the nofice are
one and all convinced that in wireless they
are on a good thing, that it is a highly desirable
and gratifying experimental science. But is
there really any reason why we should not
open the door to others who, not at present
practitioners, are just as likely as we ourselves
to make good when they are fully qualified by
possessing a receiving permit ?

So; much rather-than tell them to go and get
a receiving licence and then call again, let us
gather them in and tell them how to go about
the work of asking for the permit. You ean
do much with a boy, or any other wild animal,
if you catch him young, and you have made a
friend of the wireless amateur if you have
helped him to become one; assisted at his
birth, so to speak.

Previous to the above notice the same
society issued the following :

“As the membership is inecreasing so
rapidly, all those interested in wireless in -
and distriet would be well advised fo make
early application for membership, as there are
likef; to bo drastic alterations in rules e
entrance fee, ete.”’

We would not suggest or support the idea

of putting up a barrier to entrance because
many were striving to come.in, and we might
be crowded. As wireless societies we have not
always been fashionable, and it'is very possible
that the future may hold for ‘us such hard
times that we shall be glad of everyone who
can in any way befriend us.

History is full of examples of regrettable
restrictions to progress, which, if successfully
barricaded back at one point, is almost-sure to
find a way through at some other, the more
itresistibly for having :been cliecked earlier on

“ in its course,

Useful Men.

Even wireless apparatus dealers have their
uses as members, for are they not out to supply
the demand of the amateur ? And where
better can they learn of his needs than in the
club meetings * On the other hand, also,.they
often have - advance information of new
apparatus, even if they are unable to'let their
fellow-members have o privileged glimpse of it

before it is put into stock. Then, too, their

knowledge of the best brands of cells to use
for H.T. batteries, and—tell it not in Gath—
a possible discount to club members.

About the only good reason for-exeluding

an applicant for membership is incompati-
bility, and the rules should be so framed.that
members should have a voice in electing.those
with whom they are expected to associate,
though any frivolous-objection, or one of mere
dislike, should he ruled out.

The Best Model.

The committce cammot be expected to know
everybody who applies for an entrance form,
but other members, being more numerous,
might be able to supply little details of per-
sonal character not otherwise available.
* Let 'em all come,” and then be as critical
as you like, but the desire to join the.society
should not be .a disqualification any more
than the non- possession of a wireless receiving
permit. .

The Wireless Society of London is the model
upon which all wireless society members should
base their aspirations, for at their meetings are
gathered all that is great, dignified, wise, and
resourceful in the world of wireless matters.

After the affiliation of your club is granted
vour secretary will be able to introduce a member
or two to any meefing of tho Wireless Society
of London, and all who can should certainly
avail themselves of the privilege.

Your association will not have the material
to rival the parent society, but you can seo to
it that your meetings are as orderly, and that
your inembers arc as loyal to 'their regularly
elected officers.

The generality of members of .a wireless
society are painfally shy for a long tine after
joining. The diffidence with which they filled
up the application form for membership and
left blank the space headed * qualifications”
still clings to them.

They hear perhaps with awe one of the senior
members airily explaining a way out of the
difficulties that have been experienced by
another member, and contrast their own abysmal
ignorance with the shining knowledge of tho
speaker, speeking, it may be, for the most

art in what is for them an unknown tongue.
hey make up their minds that-they will coneeal
their ignorance rather than expose it. |

Now it is here that the agenda committee
has its chance. The chairman and sccretary

and the remainder of the members in committec.

nominate as many members as they can persuade
to stand for five vacancios.

These . five comnmitteemen when elected
represent : 1. The Very Elemenfary; 1I. The
‘Intermediate :  FII. The Advanced 1{'=mbers;

with two others to represent the classes of

_in Rule L. its discussion now is very late.

By GEORGE SUTTON, AM.LEE.

members intermediate between I. and II. and

II. and IH. It may tuke a .whole .evening, -
possxbly two, to get this-matter settled,.but it

1s well worth the time.

With tact in the chair there is no need for
heartburning over the result of the grading
“process into the five classes. It is of course
obvious that the representative of any class
must belong to that class. It has generally
been foumrl that membors are anxious.to grade
themselves down rather than up, and “this i3
where the tact of the chairman will be drawn
UpOn.

Hidden Talent.

It is expected.that'the members of the agenda
comnitteo shall actively canvass their .con.
stituents for agenda subject-matter, and as they
are not responsible for the answers to any
guestions which they put forward on behalf of
the others, they usually work very assiduously.

The subjects so gathered are eorted -out,
rearranged, and classified by the .chairman,
seeretary, and co-opted members, and it is.really
surprising how nearly eelf-supporting .this plan
makes the meetings.

Apart from .the five classes-above indicated,
you will have among your members specialista in
various branches of thcoretical and applied
seience, and though perhaps at first their pro.
fessional bent may not seem to lic along rthe
same lines as wireless, a little ingenuity will
,probably discover some connection between.tho
apparently divergent interests. Leook for it in
‘the personal connection ‘between the man and
‘his>hobby, and how ho brings his professienally
sct ideas to-bear upon the latter.

Such men, when started going, often prove
a gold-mine of interesting and useful information,
and no effort should be made to narrow down
their treatment of any subject they nay elect.to
discourse upon.

An occasional competition. if a subject can be
devised, raises a great deal of emulation and not
a little interest. . A.competition‘for the neatest
basket-wound coil, tho smallest receiver, the best
kind of grid leak, and most efficient .detectos,
are suggested as types rathertthen examples.

:Little Things That Count.

The attendance register, again, is a very
important book. Minutes of previous meetings
which do not record the previous week's attend.
ance are incomplete. There is no need, even in
a fairly large society, to keep the book at the door.
It had better circulate durmg the meeting.

If it is possible, a cup.of cofiec and a biscait
occupying ten minutes at ‘“half-time ”’ should
'be an institution, as it mokes a lively break
between two ‘halves of a programme. If,
however, preparation for this devolves on any
club members, it had bettor not bo started. ‘1t
ean probably be easily arranged by the hall-
keeper at no greater liability to the club or its
members than paying for what they comsume
individually.

We hdve said nothing.so far about the name
of the society, and as this should be incorporated
Du not
let the word ¢ club ”’ appear in the title you adopt.
You must use it deeasionally in doscription and
discussion to provide a synonym. i

Get “ wireless”” or “radio’ or some such word
into the title to make it distintive, and.though
the word * amateur " has fine associations and
derivation, it is not a sine qua non.

Encourage by every possible means tho
exhibition by members of their sets and speeia
appliances. He will be a clever man who i3
so perfect that his set connot be improved
in some particular, and a dull one who cannot
offer some suggestion.as to how he would have
gone differently to work to athieve a certain
effect.

In no office is tact more nceded than in that
of the treasurer. Some of your best membens
would hate to feel that they were being'* dunnet”
for the subscriptions they had laid out and for-
gotten to bring away with them,
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RADIO KoBo EQUIPMENT.
IMMEDIATE DELIVERY—IMMEDIATE SATISFACTION
VARIABLE CONDENSERS (with Scale and Pointer).

' IN POLISHED
‘ FOR PANEL MOUNTING. MAHGGANY
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/- 40/- 14/6
00005 3/6 5/- | 9/-
ENGRAVED ‘EBONITE DIAL /3 extra.
LAMINATED SWITGH ARMS (Complete) .. 2/5 ea.
FILAMENT RESISTANCES (Panecl Type) .. 4/- ea.
“ K.B.” UNITS.
DETECTOR FANEL £&1 14 6
CONDENSER PANEL . £¢1 14 ©
L.F. ANiPLIFYING PANEL £2 30
H.F. I " £1 13 6
Frice includes Engraved Panel and Pollshed Niahogany Cabinet.

Parts also supplied.

K.B.JL"” 2-VALVE RECEIVER (1 Rect,, 1 L.F.)

COMPLETE from Aerial to Earth €15 15 0
PANEL ONLY £8 8 O

LARGE STOCKS OF ABOVE NOW lN HAND ALSO STOCKS
OF ALL OTHER AMATEUR REQUIREMENTS.

Garriage extra ot ordzrs wnder £2. CATALOGUE, POST FREE, 4d.
“Listen in'’ at our Showrooms: Open 9 a.m. till 7 p.m.

THE “K.B” RADIO EQUIPMENT COMPANY,
Nead Ofices & Shawrooms : 109, High Road, Kilburn, N.W. 6.

Bus Services— 3 minutes Kilburn Park Station
8, 16, 28 & 51 Pass Door. (Bakerloo Rly.)

TRADE SUPPLIED.

We can supply YOU with ALL
COMPONENT PARTS

for your wireless set straight from
stock.
If you wish lo save money, send for our
complete lisls.
TRADE SUPPLIED.

Acrial Wire 7/22 stranded bare copper ..5/6 per 100 {t, hank,

ng Patiern Insulator 2”x 17, 5/8” hole .. 6d. each.
}* sq. Section Brass Rod for Sliders, cut in x3 lenglhs

and drilled each end ready for fixing . . 8d, each.
Inductance Slider, complete with pluuver . 1/- each,
Cardboard Cylmdcr 12° x 4" diameter . 1o0d. each.
No. 24 enamelled wire, H.C,, true to gauge . 2/8 perib,
Large or small Condenser Plates (Aluminium) 1/6 doz.
Large Spacer Washers for condensers, cut true to 1 oooth

of an inch oo S ° . od, doz.
Small Spacer \;(ashers Ditto .. . 6d. doz.
Ivorine Scales .. RN | g - . Y/—edghs
‘0003 mf, Condeqsers complete—assembu:d in polished

mahogany box\s 17/6 cach.
All necessary par\s- for abovc condenscr—no dnllmg

or fitting required, but unassembled 50 15/~ each.
Ditto, but without Jox .. 11/- each.
Ditto, but without ebonite top, and box suitable for

panel mounting . 10/~ each.
Crystal Detector, mounted” on’ Ebomte, complctc with

Crystat .. . 5/ each.
Large or Small Contact Studs .. . 1~ doz.
Valve Legs, complete with.nut and washer 3d. each.
Government surplus Accumulaters, 16 volt, 15 amp

hrs. In case complete, - {Sent carriage iorward) . 25/-each.
Hart Accumulators, 4 volt, 24 amp. hrs. . 14/9 cach.

Packing and postage for above, x/3d each
Instrument Wire at rock bottom prices. Postaves charged extra.

J. B. BOWER & Co., Ltd,,

WIRELESS MANUFACTURERS,

15, Kingston Road, Wimbleden, S.W.19,

'Phone : Wimbledon 1030, Works, Merton,

4

WIRELESS VALVES
SIMPLY EXPLAINED

By John Scott-Taggart, F.Inst.P

Over 50,000 copies of John Scott-Taggart’s books have been sold by us in
threc months, Thereisareason. This new book from his penis largely an
abridgment of his ‘ Elementary Text-book on Wireless Vacuum Tubes,”
which has had a phenomenal success, The price of this simple book

has been cut down to a highly compatitive figure, and is based on the
ORDER AT ONCE.

Cloth, 3s.

prospect of very large sales.

PRICE 2s. 6d. Net. (Post Free).

THE CONSTRUCTIONOF WIRE-
LESS RECEIVING APPARATUS

By Paul D. Tyers.
ANOTHER IMMEDIATE SUCCESS.
HUNDREDS SOLD IN A FEW DAYS.

The only book which tells you HOW to MAKE ALL the PARTS of
a Valve or Crystal Set,

Inductances — Resistances — Condensers — Grid Leaks—High-Tension
Batteries—Detectors—Potentiometers—etc.

In fact, EVERYTHING you wish to make. No Lathe or expenmsive
tools required. Essential to all who wish to make their own sets.

PRICE 1s. 6d. Net. (Post Free).

RADIO PRESS, LIMITED,

Publishers of Authoritative Wireless Books,
34, Norfolk Street, LONDON, W.C.2.

Specially

designed

for
Broadcastinz.

HEADGE AR RECEIVE RS

Designed and maaufactured by Icadmg Telephone Manufac-
turers. Backed by many years' experience.

Highest efficiency, concentrated magnetic field, instantaeously ad-

justable to the ears, comfortablein wear, either receiver detachable

from headband, protectcd terminals, light weight, twin series cord.

.............................. MeBecrsanr it irninney

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

Three types of amplifying
horn.

A.T.M. CRYSTAL
DETECTOR SETS.

Highest Grade. Maximum
Efficiency. Moderate Cost.

.
A.T.M. Broadcasting Apparatus

AUTOMATIC TELEPHONE MANUFACTURING CO,, LTD.
Head Office and Works, Milton Road, Edge Lane, Liverpool,
London Office, 60, Lincoln’s Inn Fields.

S rlBSr - SocEEe



HEROES OF WIRELESS.

—to be exaet. in the vear 1900—that

steamships first began to instal Marconi’s
system for wireless telegraphy in their vessels.
One of the first to be so equipped was the
Princesse Clementine, of the Belgian Royal
Mail Steam Service.
" Seldom has any novelty been so rapidly
vindicated, for almost on her first journey,
after she had been fitted, a big Swedish
barque, the Medora, was sighted. water-logged,
on the Ratel Bank. The Clementinc’s operator
called up La Panne : La Panne communicated
with Ostend. and within =n hour a tug had left
for the Ratel Bank, which eventually towed
the barque off safely.

Three weeks later the Princesse Clementine
herself ren aground in a fog, neav Mariakirke,
and by means of her wircless called help from
Ostend.

The Titanle Disaster,
Witlin tiie past twenty-twe vears wireless

ET was at the beginning of the present century

hes heen the means of saving thousands of lives -

from drowning on other parts of the sea,
especially fire—lives which, before the days of
this heneficent discovery, would infallibly have
been lost.

To give just a few instances out of many.

In 1909 the Slavonia was stranded off the
Azores. Help brought by wireless saved 410
lives. In the same year the Republic was
wrecked by collision in a fog. The Baltic, in
response to wireless calls, rescued 761 pas-
gengers and crew.

In 1911 the Delhi was wrecked off Cape
Spartel.  She had aboard the Princess Royal,
the late Duke of Fife, and their two daughters.
Wireless signals brought help from warships,
and all were saved.

703 lives were rescued from the Titanic in
response to wireless calls, and 204 from the
Veronese, which lay helpless in a fearful storm
on the roeks of the Portuguese eoast.

Do you remember the case of the Volturno
burning in mid-Atlantic ? The passengers and
crew werc roasting, while her operator flung
calls for help throwgh the ether. No fewer
than cleven different vessels heard, and, coming

By T. C. BRIDGES.

racing up from a radius of 200 miles, saved
521 souls from certain and awful death.

The Templemore, the Tasman, the Cobequid,
the big Spanish steamer Balmes—here are a
few more cases of ships blazing in mid-ocean,
yet from which-——thanks to wireless—hardly
a life was lost.

And what about the men who sent out these
lifc-saving signals—men who stuck to their
posts when the ship was reeling to destruetion
beneath their fect * The roll of the heroes of
wireless is already a long one, and it grows from
year to year.

A Classle Case.

On a big liner there are always at least two
wireless operators. They sleep next to the
wireless cabin, and one is always on duty night

and day. He sits, with the telephone receiver

fixed over his head, ready and waiting for the
messages which come out of space across the
deep.

And if his own ship is in peril there he must
remain to the last, flinging out calls for help.
The classic case is that of Jack Binns, wireless
operator of the Republic already mentioned,
who stuck it out for ten hours on cnd, cease-
lessly calling C.Q.D. MHappily, he, too, was
saved, with the rest of the ship’s company.

Alas ! there are other cases in which the end
was not so fortunate, cases in which the wireless
mean has given his life for his friends.

In August, 1909, the steamer Ohio was
wrecked off the stern coast of Alaska. George

Eccles, of Winnipeg, her wircless man, stayed -

to the end, and saved the lives of all, except
onc passenger, three of the crew, and himself.

“I am '

The operator at Ketchikan on the coast
caught his last message: ‘ Passengers all-off.
Adrift in small boats. Captain and crew going
off. Last boat waiting for me now. Good-
bye.” A pause, then two more words, “I
am ——"  After that, silence.

Ono of the survivors tells how, at the last
moment, as the ship made her final plunge,
Eecles ran from the cabin and dived into the
sca. But in doing so he must have struck a

Cire It ( Vyo
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picce of wreckage, for when his body floated up
again he was dead. There was a dreadful
wound in his head.

Another triumph for wireless ard for a
wireless man was achieved in the rescue of the
steamer Ontario, which ceught fire off Montaux
Point, on the Atlantic coast of North America.

The first megsage received was at Newport:
“13.4.12, 2 a.m. Big fire below.”

The last was 2.46 a.m.: “ Abont to be
beached near Montaux. Flames driving me
from the wireless room.”

The operator had put it mildly. With the
flames scorching his back and licking the walls
of his cabin. he had stuek to his post for forty
minutes. His hair was singed and his skin
blistered before he finally dashed out of the
death-trap. . But hé had done his job. Help
was at hand, and all were saved.

Close Calls.

Wireless was installed in the liner Kentucky
just before she started on a 14,000-mile voyage
around Cape Horn. She ran into a fearful
storm, her seams opened, and she began to fill.
Early on a Friday morning the chief engincer
sent word to W. F. Maginnis, the wireless
operator, that the ship was doomed. Maginnis
began ealling, but could get no answer. Hali
an hour later the electrician told him that the
water was creeping up, and that the dynamo
power would soon be lost. Maginnis asked
thaf all hands should devote themselves to
gaving the dynamo. The turbine engine and
the dynamo were wrapped in eanvas, and
within another half-hour an answer came? The
Mallory liner Alamo had heard. and was coming
as fast a3 her engines would drive her.

But it was half-past three in the afternoon
before she arrived, and by that time the deck of
the Kentucky was awash., Yet, in spite of the

. high sens, all her crew were rescued, and when

they had clambered safe aboard the Alamo,
the first thing they did was to give threc cheers
for Maginnis.

Terrible etorms rage on the Great Canadian
lakes. In September, 1910, a gicat train.
ferryboat was caught in a sudden furious gale.
The wireless man called for help, which came
ewiftly, but just as the resene steamer came
alongside the huge craft rolled over and sank.

Most of the passengers werc picked up, but
the wireless man who stuck to his post was
among the drowned. ]

WHAT ARE THE WILD WAVES

SAYING?

A\ o

D
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HIGH QUALITY
CONDENSERS

Complete with scales.

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

UNIT - COIL HOLDERS

Shows methad of fixing.

To fit any staindard coil. Made: of ebonite and
brass throtighout, with excellent gun.metal finish.
Fixed Unit .. 8 4/2

Moving Unit: . « b/8

FILAMENT
RESISTANCES.

<

All Post Free. Send your-order to :—

ASHLEY RADIO,

69, Renshaw St., Liverpool.

'Grams s

Tel.
4628 Royal. ‘Rotary,”’

Patent, y

5/3 cach. Liverpool.
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for ERICSSON PHONES

WHEN you instal your. wireless' set
—crystal or valve—you'll

maximum results if you fit ERICSSON

PHONES—clarity, sensitivity, strength

of signals and absence of *click.”

1 Specially. suited to telephony.

1 ERICSSON PHONES embody the accumu--

i) lated experience of telcphone manufacture for a
generation.

Easy to the head, light and comfortable.

The
magnets never lose their strength and ** shorts **
are non-existent.

Write for Particulars
TheBRITISH L.M.ERICSSON
MANUFACTURING Co;, Ltd.

Head Office :

Telephones

B mmme F-A mudmE INE

60, Lincoln’s Inn Fields, E.C.2

T
Are not a spasmodic production to. meet
n a sudden demand, but have been.on the ]
market for over three months, and during
o this period 27,000 have been distributed e
- to the trade, and consequently- we have -
: not been able to offer them direct to the
- retail buyer. -

1,000 per week are now available, and we announce

u =

DELIVERY FROM STOCK ,

= You post your order, or call at our -
premises and get them at once. Think

L what this means to you—you; perhaps, who B

have been waiting and are still waiting.

B Standard resistance 4,000 okms, double headgear with double -
headstraps, comfortable, highly efficient,. and foolproof.

3 5 , = Der pair.

n "
" Special Terms. to Traders and: deliveries .
- that will surprise you. -

MITCHELL’S Electrical & Wireless, Ltd.,
MeDermott Road, Peckham, S.E.15,

Retail Address: 188, Rye Lane, Peckhami, S.E.15.
'Phones : New Cross 1540/1541, 3
»-GREAT BRITAIN'S GREATEST WIRELESS STORE

OUR
Accumulators

1 (Nickel—Iron—Alkaline)

are

Ideal for Wireless

(Suppl‘ied' to the Marconi Co.)
and will outlast several

sets of other Types

NO LEAD. NO ACID. NGO
CELLULOID. MADE OF
STEEL THROUGHOUT. NO
SELF-DISCHARGE. NO COR-
ROSION. NO BUCKLING.
NO SULPHATION. UNDAM-
AGED BY SHORT CIRCUIT.
ABSOLUTELY FQOL-PROOK
AND EVERLASTING.

The Wonder of Electric Storage

Write for Cata’ogue to:—

BATTERIES LIMITED,

REDDITCH.

Postal Address :
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MULTICRYST

Fit a “ Multicryst " to your Wireless Set and
increasc its Utility, Efficiency, and Delicacy by
300%. No single crystal can possibly give
best results unnder all conditions, With a
‘“ Multicryst”” you have a choice of three
crystals, thus ensuring the most

cfhcient signals under EVERY con-

.dition. To fit the * Multicryst,”

simply unscrew existing erystal- -~
hotder and replace with the ‘* Multi-
cryst.” Cash with order.

Agents Wanted Everywhere.
Trade Deliveries Guaranteed.
WIRELESS SUPPLIES CO.,

64, Mortimer Street, London, W.1.
'Phone: afuseum zti2, ‘urams: ~~Adragonax.
London.”

TELEPHONES
IMMEDIATE DELIVERY.
British Manufacture. Tested and Guaranteed.

DOUBLE HEADPIECE, ADJUSTABLE STEEL
BANDS. VERY LIGHT AXD SERVICEABLE.

2,000 ohms .. .. 31/ post free
. 4,0000hms .. .. 33/6 "

BLOC!\ CONDENSERS (any capacity). /6 post free
EBONITE VALVE HOLDERS, 1/8 post tree
CONDEXNSER VANES (Al mmxum), 18 gross pairs
(1 gross Fixed, 1 gross Movable.)

SEND CASH WITH ORDER. MONEY RETURNED
IF NOT SATISFIED. SPECIAL TERMS TG TRADE.
JAMES GODFREY, 21, Fitzalan Street,

Kennington, London, S.E.

I DAVIS & TIMMINS,
i LTD,
s 34a, York Road, King's Cross, N.1.

§
|
g SCREWS AND
:
2

Fost Free.

Wesdo,

7

TERMINALS

FOR
WIRELESS SETS

R

(!

WERE LESS Prompt Deliveries

ELECTRICAL SUPPLY STORES,
5, Albert Terrace, King Cross,
HALIFAX. -

Lists Two Stamps SERVICE

£CUTHWARK EAS Tl'n}‘% E'EVAOR TO THE KEYHOLE
THE SOUTHWARK WIRELESS TELEPHONY
SSOCIATION

Headquarters, ng’° Hall, London Road, S.E.
Meeting and Listening-in, lst and 3rd Sumhy
Subscription, 6d. per month. mbers wanted.

AUGUST 6th, OPEN CO\IPF‘T]TION PRIZES
GOLD AND SILVER MEDALS Home-made Crystal
Set. Transmitting from one end of Hall to other,
AUGUST 20th, SINGLE VALVE COMPETITION.
Apply Secrctnrv, W. HELPS. ‘Phone Hop 756.

FERIKON, SILICON,
GALENA, TELLURIUM,
CARBORUNDUM, ETC.

SMITH, ANCHOR

HOUSE,
Td,

NEARLY 80,000 SOLD ! !
THE ** DAILY EXPRESS " BOOX ON

“WIRELESS FOR ALL”

By JOHN SCITT-TAGGART, F.Inst.P.
SOLD EVERYWHERE . 6d.

Post frec 8d.,trom Radio Press Ltd. 34, Norfolk { ¢t ,W.C.2

Popular Wireless W’cel-/y, J

. 4

wly 297, 1523,

RADIOTORIAL

All Editorial Communications to be a(.clv'essed The Edltor POPULAR
WIRELESS. The Fleetway House, Farrmgclon Street, London, E.C.4.

By the time many of my readers turn to this page
tbey will have read Mr. Risdon’s interesting article
on the new ether theory.

The guestion as to whether the ether medium exists
or not has aroused a heated controversy in America.

Some say there is no such thing as ether ; others
say it exists, and that Steinmetz and Einstein are
simply making assertions which have no scientific
value behind them.

Now, the very mention of the name Einstein will
probably make some of my readers rather chary of
interesting ‘themselves in the ether controversy,
because Einstein’s theory of relativity, as we all know,
is something beyond the comprehension of the man
in the street.

But Mr. Risdon's article, if read with care and intelli-
gence, will make clear to the veriest tyro what all the
argument is about, and at the same time it will show
how fascinating a controversy of thiz nature can be.

Think of the issue at stake. If Dr. Steinmetz is
right in'his assertions—and remember, there are many
learned men who believe he isthen the theory of
wireless communication collapses like a bouse of
cards, and when we attempt to explain how and by
what medium wireless waves are propagated, we have
no ether to help us.

In next week’s issme. of POPULAR WIRELESS
one of the world’s greatest scientists—a veteran of

- science indeed—will express his views on the new

ether theory in a specially written article.

The scientist I refer to is Sir Oliver Lodge, whose
experiments and inventions in connection with wireless
alone have made his name famous the world over.

In hia article, entitled ** For and Against the Ether,”’
Sir Oliver Lodge deals with a subject which, I suppose,
he knows more about than any man hvmg to-day :
but, more important still, he deals with it in a fashion
which will appeal to readers ot POPULAR WIRELESS
who have but recently taken up wireless as a hobby.

Sir Oliver Lodge’s article makes fascinating reading,
more so because he is such a past master of explaining
a difficult subject in clear and non-technical language.

Therefore, it only remains for me to urge readers to
order their copies in advancé, for it is certain that
next week's POPULAR WIRELESS will be in great

demand,
EDITOR.

Owing to the epormous number of gueries

received daily from readers of POPULAR
WIRELESS, | have decided to reply individu-
ally by post. A weckly selaction 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 clearly and explicitly written
cnd should be numbered and writton on one
eide of tho paper cnly.

Ajl questions o be addressed to : POPULAR
WIRELESS, Queries Dept., Room 131, The
Fileetway MHouse, Farringdoan Street, London,
E.C.4.

Readers are requested to send necessary
postage for reply.

“CryYSTAL " (Woolwich).—I have a tele-
phone receiver of watch pattern, which is
marked on both coils 100, and on the horseshoe
magnet 200. What will be its total resistance ?

200 ohms.

What is & megohm ?

Ope million ohms.

What is Croydon station call ?

GED.

Could Croydon telephony be heard in:Wool-
wich on a small crystal set with a small and
low indoor aerial ?

No.
* * *

D. D. (Edinburgh).—Do I require a licence
for a crystal receiver with a twenty-mile range
outdoor aerial ?

Yes.

Is o battery required with a crystal set ?

No, unless 2 carkorundum and steel detector s used,

Is a twenty-seven feet twin aerial long
encugh ?

No. Ii vou cannot lengthen, make it a four-wire
acrial, spacing the wires by at least 18 in.

Is twelve feet too long for an earth lead ?

< Yes. “Endeavour to shorten it ; it cannot be too
short.
* * *
L4

D P (Bristol). —Why am I advised to use
stranded wire for all wireless work ?

Stranded wire has a greater aren of surface than
solid wire. High-frequency currents travel on the
surface of conductors therefore stranded wire has
less * ekin ” resistance, It is also to be preferred on
account of its greater fiexibility.

* % *

“ TRANSFORMER  (Brighton).-——I have a
pair of 120 ohms resistance telephones. I
understand that if I want to use these with a
crystal set I must employ a transformer. It
this is so, can you tell me the number of turns
of primary and tecondary \vmdmg, and, the
gauges of the wire I shall require to make onc ?

You will find it a very arduous task., The core must
be soft iron, For the primary winding you will re-
quire 15,000 turns of 42 S.W.G., and the secondary
800 turns of 38 8. W.G. Before )ou have complete:t

the primary you will probably come to the conclusion
that it is cheaper to buy one.

* * *

F. D. E. (Briton Ferry).—Will a group of
telegraph wires 250 feet away, and running at
right angles to my aerial, be very detrimental ?

No.

# * *

B."T. (Birmingham).—Which is the best to
puy, three-valve panel or the thrce separato
panels in their respective units ?

Many prefer the scparate units on account of the
fact that they can be ecasily adapted to various
experimental purposes, and many others prefer
them because they can be purchased in instalments,
as it were, On the other hand, the combined three-
valve set has the advantage of compactness and port-
ability, and if of good make and design, giving an
efficlent arrangement of circuits, it is to be preferred.

* * *

S. H. (Bourne).—Can rubber tubing such ag
is used for conveying acetylcnc gas to lamps
be used to insulate the lead-in wire ?

This can be used, but rubber rapidly deteriorates
with exposure to light and air, and therefore it would
want constantly renewing unless vuleanised.

s * i

K. G. (Bodmin).—1 wish to erect a 100-
foot single aerial from the house to a tall treo
that is about 150 feet away. Is there uny
objection to the completing of this distance
with rope ?

Not at all, but it would be advisable to use a good
strong cord to-reduce the weight, and you should uop
forget to let out the aerial a few feet when it rains,
and at night, when the dew is heavy, owing to the
fact that comd and rope will shrink in those circum-
stances,  This is a little hint that all who have inasts
supported by rope stays and guys would do well to
note. If the guys are left too tight over a night that
has had a heavy dew, it will invariably be found in
the morning that some of them have broken, and
probably the mast has fallen.

* * ®

G. T, (Towcester) states that he hears
good telephony from Eiffel Tower and Marconi
House on one valve, but wishes to know how
he can improve rcception without adding
further valves. This is on a double aerial 25
feet long.

In the circumstances these results are excellent,

and shows that there is no room for improvement ia
the existing set,
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D. M. B. (Coventry).—Can you give me the
dimensions and wire to use for a loose coupler
te tune to 5,000 metres ? . |

Primary 12 by 6 in. wound with 26 S.W.G.;
secondary 8 by 4 in. wound with 30 8.W.G,

* * *

* AMATEUR ” (London).——Would a garden
26 fcet long be long enough for an aerial ?

Yes ; make the most of the length, and erect a four-
wirc aerial, spacing the wires not fess than 18 in.
Make it as high a3 possible, height being the most
important factor. .

* * *

F. W. M. (Bloomsbury).—What size and
amount of wire must an inductance be to give
a range from 400 to 4,500 metres ?

425 turns of 22 8.W.G. on a ¢-inch former.
of this wire will be necessary. '

* * *

“ NEves ” (London) asks various questions
regarding the adaptation of a crystal set to a
frame aerial.

Crystal sets are not suitable for use with frane

aerials, an outdoor aerial of some fair efficiency being
essential.

13 b,

* * *

W. F. (Kilburn).—By what means can I
store an accumulator after it has been charged ?

Carefully drain off the acid into a bottle that
should have for preference a glass stopper, and then
thoroughly rinse the plates with distilled water
several times, :

B. G. B. (Shefficld).—(a) What is the in-
ductance and wave-length of a tuning coil
wound with 28-gauge wire D.8.C. on a former
2% in. by 9 in.? (b) What is a “jar” com-
pared to microfarads? (c) Is it possible to
receive telephony in Sheffield on a erystal
seb ?

(a) 7,500 mlcrohenries giving wave-length range
to 2,900 1actres on a 100-foot single aerial. (b) 0011
mids. (c) As possible as anywhere else if there is'a
station transmitting telephony within 15-20 miles,
‘There is no broadcasting station within that distance,
but it is possible that there are amateur stations
_that transmit telephony.

*

* *

F. K. (Bury) states that he can obtain no
results with his set. He has a carborundum
crystal and telephones of 130 ohms resistance
without a transformer.

In the first place, the telephones are not suitable,
and unless high-resistance telephone receivers of sonie
4,000 ohms or so are employed, results will continue
to be nil. With a carborundum crystal a battery
and potentiometer are nccessary.

* % s

“ Rapro * (Manchester).—(a) Tam only four
miles from the Metro-Vick station that will
broadcast, but there are a number of high

houses between. Will I be able to hear this
station on a crystal type of receiver ? (b) What
mumber O.H.M.S. head *phones will I require
with such a set ? (c). When will this station
commence broadeasting ? (d) Does the ten-
shilling licence require annual renewal ?

(@) As yon are only four miles away from this
station, the screening will not seriously interfere
with reception, .

(b) Anything from 2,000 ghms upwards; 4,000
per earpiece is a good value, Ohms, by the way, is
one word, being the unit of resistance, and not an ab-
breviation of a well-known Government phrase. -

(c) The date for the conninencement of the broad-
casting has not yet been fixed. The earliest deflnite
news will be given in POPULAR WIRELESS,

(d) Yes,

I * *

L. M. P. (Southend).—Would a large piece of
crystal-give better results than a small piece ?
No ; the actual size i3 of no great consequence. The
sensitiveness depends upon the actual point of cone

tact“hetween the two elements, aud this is extremecly
small.

x * L

S. E. D. (Manchester).—What doesPI, PO,
S 1, 8 0, on a transformer signify exactly ?
P and 8 primary and secondary, I and O beginning
and end of the windings, respectively.
i * % *

“ UxpiscHagkp ”  (Bradford).—Could _a
spark coil be used to supply - the H.T. plate
current providing some suitable rectifier was
used ?

No ; this scheme has been unsuccessfully attempted.
It is found that thc irregularities of the spark dis-
clyuges renders it quite unsuitable for this purpose.

* * *

W. F. J. (Glasgow).—Will results he more
satisfying if I add a valve to amplify signals
from my crystal set ? A

Yes ; use the valve for high-frequeney amplifica-
tion and the crystal for rectifying.

* * *

* EARTHED " (Swindon).—1If my aerial alters
-its direction in the middle and runs off at a
right angle, will it change the fundamental
wave-length ? ‘

No, but it will be about two-thirds as cflicient as a
straight wire for reception.

* * *

J. H. G. (Dunstable}.—Will an aerial of two
wires, 60 feet long and about 20 feet high, give
good results with a crystal detector set ?

Fairly. You should endeavour te increase the height.
*® & *

F. B. W. (Paisley) states that he cannot get
his valve to oscillate on wave'lengths above
1,000 metres, and asks if there is any means of
making it do so.

A small two-plate condenser connected across the
grid and plate should have the desired effect.
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NEXT WEEK,
An Important Article
By SIR OLIVER LODGE,
“ For and Against the
Ether.”

ORDER YOUR COPY NOW:

E. D. (Fleet).—If a crystal is inserted in a
buzzer circuit, should it allow the passage of
the current in the same way as an ordimary
conductor ?

No; a crystal at its most sensitive point of adjust-
mant will have a very high resistance, exeeeding
50,000 ohms or so. b

J. M. H. (Wolverhampton).—Can you give
me the gauge of wire, etc., necessary to wind
a transformer for 120-ohm ’phones ? :

Primary 15,000 turns of 42 S, W .G, secondary 800
turns 38 8.W.G. gn a half-*itnch iron core,
. * .

W. L. N. (Darlington).—Why am I told in
some books to have two sliders on a single
circuit inductance, and in others only one ?

Two sliders are nore or less necessary to give fine
tuning if a variable condenser 8 not used. In the
event of the introduction of the latter, however, one
slider used in conjunction with the variation of the
condenser wilt gige the finer adjustments.

E # *

T. D. K. (Beccles).——What is the difference
between a 4-volt 40 ampere hour accumulator -
and a 4-volt 80 ampere hour accumulator ?

_The latter has twice the capacity. It should
discharge at the rate of one ampere for 80 hours, but
at the same time it hardly need be added that it is not
wise to time the discharge of a cell by this withcut
reference to the drop in voltage, which should not 1:e
allowed to fall helow 1'85 volts per cell on a closed
cireuit.

Bl * *

D. F. F. (Forest (Gate) describes his one-
valve set, and states that although it oscillates
perfectly on nearly any wave-length within his
range he cannot hear the Dutch concerts.

In' ordei- to receive telephony,- and more es-
pecially weak telephony, it is necessary that, the
circuits shall not oscillate.” Jf the. H.T. zod
the filament temperature are adjusted to the eor-
rect relation it should be possible to find a point
in the adjustment of the reactance coupling where
but a slight variation either way will cause the eircuits

(Continued on next page.)

A Prize for the best answer,

WHY WAS SOL ANNOYED (SOLENOID)? :

Aerial Wire, 7/22’s Enamelled Hard Drawa Copper,
. G/- per 100 ft.
Aerial Pulleys, 2 6 cach.

Aerial Insulators, Shell type, 2} in. x 23 in., green,

6 each.
g Aerialhlnsulators, Reel type, 2 in. diam., white, 53d.
each.
| Batteries. For H.T. Make your own. Flash Lamp

Batterics, 5/~ doz.

Buzzers for Morse practice, 3/- each.

Condensers. Fixed. Exceptional quality. Terminal
connections ; from *0oo1 to -0o1, 2/9 each.

Condenser Vanes., Not rubbish, Best Aluminium,
1/- doz.:

Condenser Spacing Washers. Small, 4d.
doz. ; large, 8d. doz.

Condenser Screwed Rod. Brass, 12ia. lengths, 2 B.A,,
9d. each. 4 B.A., 8d.cach.

Contact Studs. Studs, not rubbish, 2/- doz.

Copner Foil Sheets. 9 in. x 3 in., 8d. each.

Ebonitle. Best quality. Any size, rod or sheet, §/-
per lb.

Filament Resistances.
speciality. 4/- cach.

Inductance Tubes. 12 in, long. Specially impregnated.
2} in., 6d. ; 2 in, 7d. ; 3k in, 84d. ; 4 in., 10d. ; 4} in,,
1/-; 5in,, 1/2; 6 in., 1,6 each. Postage gd. cach.

Accurate.

For panel mounting. A

*Phone

Inductance Slider Rod, 1 in. square i 12-in. lengths,
7d. each. .

Insulating Tubing, 6d. per yard.

Ivorine Scales. o to 180°a Engraved (not printed),
12 cach.

Ivorine Tablete, Set of 6, 9d.

Knurled, 84, each.

Mica. Pure Ruby. DPieces, 3 in. x 3 in. x -002 in.
thick, 6d. cach.

Watch these advertisements for winners,
VALVE PANELS. Single valve. Mahogauy case. Baize-

- 29/8 each.
. SUPERIOR QUALITY WIRE.
Knobs, Ebonite, 1} in. diameter. Superior finish.|

covered base, ebonite top. Containing grid, leak and
d , teleph d . Filament resistanee,
and with terminals to allow the addition of extra

panels. A beautiful piece of workmanship. Price

British made.

All wire wound free. Post extra,

Paraffin Wagx, 1/- per lb. :

Resistance Wires. ** Elsi’ brand, 22's (1 ohm per
yard), 24's (1-7 ohms per yard), and 28's, enamelled
{4 ohms per yard), 2d. per yard.

Switch Arms. ~Exceptionally strong and well made,

2.6 cach.

Terminals. A very necat wireless terminal. Polished,
complete with nut and washer, 2/6 dozen.

Tin Foil, Free from Lead. Sheets, 26 in. by 13 in,,
4d. cach. ?

Valve Sockets. With nut and washer.
set of four, 10d.

Valve Holders. Best quality ebonite, 1/8 each.
Valves. 4 pin vertical filament, 10/8 each,

Fine finish,

Carriage extra, Pleasc remit ample postage, balance returned. Osders over £2 carriage paid.

cent. #209] J.L. CARTWRIGHT & CO.,

Manufacturing Blectrical Dept. P,
and Radio Engineers,

Special Terms to the Trade.

s.w.G.|scc. fp.cc | 328} b sik | Enamelled
12 1/10 1f11 4/~ o 5/4 L 1/8 )
14 it | o2/- 4/- 5/4 1/9 [
16 af- 2/t _4f2 5/6 1/10

18 2/t 2/2 4/4 5/6 1/1x

20 2/2 2/3 418 6z | 2/6

22 2/6 2f11 s/~ 6/8 2/8 |3
24 3/- 3/6 5/6 7/4 2/8 |+~
26 3/7 4/1 6/8 8/2 3/2 %
28 44 4/7 7/2 9/- 3/6 ¢ =
30 5/ 5/6 8/« | 10/- 310 V3
32 6/- 713 ofz | 13/ 4/2

34 7/- 83 Fii/6 | 14/ 4l4

36 8/8 10/2 14/ 15/6 4/8

38 ki1t/3 13/2 16/- 19/- 53

40 15/- 18/- 18/6  1.22/6 6/6 |
42 1773 bt~ 1 as/6 1 34/ ol- )

Money back if not satisfied.|

130-132, London Road, Manchester, ['8%:.0.

Manchester.’
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GUARANTEED
TESTED CRYSTALS

You do not take a chancc when you buy a
Crystor Guaranteed Tested Crystal. Every
Crystal is tested from the Acrial and guaran-
tecd to function. Galena, Silicon, Bornite,
Carborundum.
In sealed boxes, 1/6 each, post free.
* Sold Everywhere, but insist on «
Crystor Crystal in sealed box.

WIRELESS SUPPLIES CO,
64, Morumer Street, London, W: l

COLLOY WIRELESS
INSTALLATIONS.

Freo Demonstration in your homs
if in London area. ~Lect our expert
call and advise you. We instal [ree
and give working instruction. Pro-
vinces, stamp for list. Our £8 valve
sét is one worth havinpg. All com-
ponents stocked at lowest priees.

4, CLONMELL RD., S. TOTTENHAM,
LONDON, N.15.

THE BEST .BOOK ON

l
WIRELESS FOR AMATEURS

How tomakeand use a Wireless Valve Récejver Set, By
E. K. Spiegelhalter. This book has been specially writtcn
fcr Amateurs fn Wireless. Clear Constructional detaily
accompanied by 24 very practical Illustrations are glven,
whieh will enable the operator to build hls own set
eccnomlcally and to work it suceessfully when made’
Price 3/6 net. Send P.O. for a copy.
E.&F. N. SPON, Ltd,, 57, Haymarket, London, 5. W.1.

NORTHERN WIRELESS BUYERS,

Get your Wireless requirements from
The Grand Electric Wireless Supplies Depot,
Ocean Road; South. Shields, & The Wirecless
Supplies Depot 2, Market Place, Morpeth,
Large Stocks of Accessorics for Amateurs making own sels
Burndept 3 Valve, Burndept Ultra 4, Tingey

5 Valva Sets on view. Free Demonstrations.
Pay us a visit or send your inquiries,

WIRELESS HEADPHONES
(4,060 OHMS)
LATEST MODEL for VALVE
or CRYSTAL SET.
35! POST MONEY RETURNED
/= FREE. IF NOT SATISFIED.
P.O. to BELL, Dept. W., 18, De Crespigny
Park, London, S.E.5.
AMATEURS AND RETAILERS
PARTS SUPPLIED FROM STOCK.

LI3TS FREE. Condenser plates 1/ doz. pairs ; post 3d.
FRASER, Sentinel Ho., Southampton Row,London.

GENTLEMAN with some Capital would like
Partnership or Interest in Wireloas Business
or Inventions, Fullest particulars, writo
Box O.P,, care of Lile’s Advertising Offices,
4, Lndgnte Cireus, London, E.C.4.

TO WIRELESS EXPERIMENTERS. PATENT YOUR
IN OoON

They may prove very valuable. Particulars and
consultations free. BROWNE & CO., Patent Agents,
9, Warwick Court, Holborn, London w.e 1.
Established 1840. Telephone Chaneery 7547.

DON'T WASTE MONEY! BUY DIRECT AT
TRADE PRICES. Complete Crystal Set, £2 ; Com-
plete Valve Set, £4 ; Aeriai Wire, pec 100 tt., 3s.
Write for liat at once. Yo'l be astounded.

.E. S. HARLEY, 115, Shacklewell Lnne, Dalsion, E 8.

Established 1910.

NIONTH LY.

€0/-LrogueShoe, Black orTan, 3/

depesita nd 3Imcmhly aft,er da

Ii\ ery, Send 3/- new and say slze
required. Boot List Free

MASTERS
Ltd.,
78, Hopa

Stores,Rye.
Estd. 1¥6Y%.

RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued from previous page.)

to commence or ccase oscillating. The critical point

‘for the reception of undistorted telephony is that

where a slight tightening of the coupling will cause the
oscillating. As the addition of capacity is equivalent to
tightening the e ing it Is adv ous to have a
small varfable condenser across the reactance to
assist. The correct procedure to adopt is to first of
all adjust the reactance untll the valve oscillates and
then loosen the coupling just sufliciently to cause it
to stop. If “ play 7 between the points mentioned
is of any appreciable extent it will be due to too much
H.T. or a too bright filament, and these should be
adjusted until a very small critical point is obtained.
It would be a quicter ether for the reception of con-
certs if overy amateur would remember that point.
For the reception of undistorted telephony the valve
should not oscillate. It can also he added that 1t is
by the careful appllcation of this principle that the
H'}mle concerts can' be heard in England using one
valve.

* * *
“ ArcricHT ” (Birmingham).—Can I use dry

batteries instcad of accumulators for the
30 e )
No : their high internal resistancce renderg them

unsnitable.
£ *

H. 1. G. (Leyton).—Will a circuit that has
a reactance oporating on a closed circuit or
_secondary. inductance fall into the category
“of ‘those that energise the aerial ?

Yes ; it.wili still do.this,.but not to the extent that
“eircuiis huving re'\ctances oouplel m the AT I do.

B.-T. M. (NOI‘\Vlch).- -A wueless fnend of
.mine frequently- alludes to ‘“jars*- when
talking about radio apparatus.” In order that
it will not be necessary to reveal my ignorance,
will you tell me what it js ?
" Your friend has apparently been iIn the Kavy, as
this *“ jar” i8 the unit. of capacity equivalent to
1,000 cms or 0011 mfds, and i3 a term invariably

used by the naval wireless snan.
® * *

A. R. (Hetton- le- >-Hole).-<Is it necessary to

scrape the enamel “off the wire used for the

-aerial ?
No ; the cnamelling is speeifically for the purpose of
preventing deterforation by the elements.
E * i *

“Novice” (London).—Are time signals
easy to pick up, say, from Eiffel Tower ? What
.preliminary warning is given ?

* L *

Yes, quite easy. At 11.44 p.m. the “ T serics
commences. This is a series of single dashes com-
“mencing on the stroke of 11.44, and eontinuing for

about 65 scconds. A single dot denotes 11.45
'l‘.he same procedure is followed as in the “T " and
“ ID*’ scries, a dash and four dots being the warning
indicator. The single dot In the * G " series Indieates
11.49 p.m. The call for Eiffel Tower is *“ F L and
the wave-length 2,500 metres. ‘Two serles are sent
out in the morning, one commencing at 9°57 a.m. and
cnding at 10 a.m., the other from 10.41 to 10.48 a.m.

COMPETITION‘ RESULT,

The Prize-winners for the Compatition held
in No. 4 of POPULAR WIRELESS are :

Mr, W. OGBORNE,
16, Cambridge St.,
Barton Hill, Bristol.

Mr, CECIL REDPATH,
252, Westzate Road,
Newcastle-on-Tyne.

Mr. G. W. GODFREY,
28, Albert Road,
Addlestone, Sarrey.

Mr. Ogborne suggests broadeasting ecould
pay Its way if a_ Broadeasting League was
started in the United Kingdom, members
paying a yearly subscription.

Mr. Redpath suggests loaning apparatus to
theatres, ete:, ab a higher charge, as they would
naturally get much publieity, and shou!d there-
fore pay a larger fee than the private amateur.

Mr. Godirey suggests amateurs vote for
certain prograinmes, each voter sending a 8d.
stamp. Many wbuld pay this smalf fee if
they wished a certain programme to te broad-
wsted—'\nd in any ease, nmutem's would pay
6d. very cheexfnll" for a’ good wireless concert
any night of the week.
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PHONES

Brand-New High-Class Double Phones
With Double Head Band and -Cord.
4.000 Ohms , . . . .

37/6 POST 1/-

EXTRA.
Cash with Order. Dispatch Same

Day, While Stocks Last.
G.R. MARSON, Ltd.,
ELECTRICAL AND RADIO ENGINEERS,
HALES ST, COVENTRY.
Watch future advertisements for
our specialities.

il R o)
WENAMAKER S WONDERFUL

WIRELESS.
TO ALL LISTENERS IN.

THE COMPLETE WIRELESS SET YOU
HAVE BEEN LOOKING FOR ALL ALONG.
NEAT. A WORK OF ART. CLEAR AS A BELL.
BROADCASTING RANGE., .., .. 25 Miles.
TELEGRAPHIC RANGE .. .. .. 500 Miles.
Not a toy, but THE Set for any man.
PRICE, DELIVERED CARRIAGE £2 ]0 0

‘PAID, CASH "WITH ORDER -

WENAMAKER'S, 8; Monument St., L:ndon, E.C.
R —— T A — T . WP

TELEPHONE DOUBLE HEAD SETS,

. Suitablo for Crystal or Valve.

2,000 Chms 32/6, 4,000 Chms 34/6.

IN STOCK,

Make up your own receiving sets. Our price for com.
-plrte set of parts £1 13, carr. paid, comprising wound
induetance with chonite panel dllllad for 20 studs,’
necessary studs, ebonite knobs, etc.. crystal detector,
terminals, wire for connectng. (No extras to buy
nothing t6 make.) The above set assembled and moumml
on polished oak base, Price £1 18 O carr. pad
Aerinl Masts, \hndmg Wires, Ebonite. and all Ac-
cessortes in stock. Compare our prices. Stamp for Hst.

P. H. BOYS & Co., 187, Goswell Road,-E.C.1..

THE ESI-FIX AERIAL

——————  Palent applied for
“FIX IT LIKE A CLOTHES-LINE."

A new " one-piece” aerial, with patented continuous
msuhuon complele with straining eye, adjustable suspen-
sion and.terminal. No lead-in tube or other insulators
required.  No jointe, no soldering, no leakage, no bother.

an be thrown up anywhere, and is absolutely weathere
proof. Maximum efficiency guaranteed. Send cash with
‘order and secure delivery at once, Length 50 ft., 10/ ;
751, 12/6; 100 fr., 15, Carriage paid in UK.

Agents want

CHAMBERS & ELLIS,

6 & 7, Craven House, Kingsway, London, W.C.2,

INVENTIONS PATENTED

TRADE MARK3 and DESIGNS REGISTERED
(British and Foreign). |'Phone: Holborn 1525.

GEE, £atat51.52, Chancery Lane, London, W.C.2,
STEEL AERIAL POLES

Well made in three and fodr sections with fixing heles
for stay wire,
About 36 ft. poles . %8‘- each.
. 389- o

»ooSOft L. L.
TELEPHONES.
Double receiver, total resistance 4,000 ohms, very
sensitive.  32/8 ecach.
IMMEDIATE DELIVERY.
ELECTRIC SUPPLIES CO., 82 Fort Rd., London, S.E.1

MOORE BROTHERS,

CABINET MAKRERS.

CASES; BOXES; SWITCH-
BOARDS, etc., for WIRELESS
SETS—A Speciality.
Works:'8, POWELL STREET. GOSWELL ROAD, F.rv,
AL L APPLICATIONS for advertisement

space in POPULAR WIRELESS
- - - - ]

must be made to lhe sole agents :
CIRCUS, London. EC.4.

N H. LILE, L 4. LUDGATE
_ghonq 10808 Central,
~r Y niw o
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IMPORTANT ANNOUNCEMENT

WIRELESS WEEKLY. iil

AMATEURS. Read what the *Daily Mail *

TO THE TRADE

Live Agents wanted immediately in
all parts of the Country to Stock

says :—" When purchasing an
Accumulator, bear in mind that a cheap line is false
economy. A good cell will last for years if treated pro-
perly, but no skill can make a poor cell into a good one.

FULLER ¢ BLOCK ” “ Daily Mail,” June 28th, 1922.

INSIST ON HAVING A

ACCUMULATORS | Fuller “Block” Type Accumulator

FOR WIRELESS PURPOSES.

There is an unprecedented opportunity for the
retailer to build up a wide connection amongst
wireless enthusiasts by supplrlng a really efficient

factor when the same is to be used by the amateur,

Don't run the risk of making a dissatisfied
customer by supplying a plate type battery, which
will not hold its charge wben not in use. The
E.M.F. of the * Block " cell will not fall below
2 volts even if left unattended for a period of 12 to
18 months.

We are about to establish reliable

ACCUMULATOR
CHARGING STATIONS

throughout the country ln readiness tor the rush
of business which is sure to follow as soon as the
broadcasting scheme is launched.

1t interested please write to ** Agency”

For YOUR Wireless Sets

The only Accumulator on the market that
will hold its charge from 12 to 18 months
when not in use.

4.volt 40 amp. hours, £1 12 6
' plus 1/3 carnage.

IVLL(RS

BLOCK

/\u amulaber

6-volt 40 amp. hours, £2 8 9

plus 1/6 carriage.

Note.—These prices are 3319, below those
of the actual makers.

8,000 Sold.
20,000 still in stock.

Descriptive and Instructive Pamphlet on
request from Dept. 14,

LRI AR T L ORRARY

The CETY ACCUMULATOR CO (Wireless Dept.),

'Phone : Avenue 91 (3 lines) Bri

79, Mark Lane, E.C.3.

Also Supplmd by—Selfridge & Co., Ltd., Wireless Section ; A. W. Gamage, Ltd., Wireless Dept. ; Barnslev

tish Co- operat ve <oc1ety, Radio Sectlon Richford & Co., 153, Fleet Street. E.C.

The South Wales Wireless Installation Co., 18 West Bude Street Cardiff ; Electrical and

Telegrams : * Tyche Fen, London.” Wireless House, 594, Clyde Place, Glasgow.

z Accumulator, one that is fool-proof, an important
i
&

o

IS I NI NINLT S

YOU CAN GET

EXFPE p' IENCE

THIS LOUD SPEAKER
AT ONCE—F you act AT ONCE

We have a stock of 200 of these thoroughly well made Joud speakers.
We shall not be able to supply any more for some time to come.

SPECIFICATION.—This instrument has been specially designed
for use at private parties so as to avoid inconvenience and expense of
head telephones. It is of very elegant appearance, fitted with a
beautifully finished aluminium horn. Speech and music are ren-
dered free from distortion. Every instrument is tested before dis-
patch and fully guaranteed.

COMPLETE,
PRICE £3 19 O ReApy FOR USE

Orders will be dealt with strictly in rotation. There is only one
for every five hundred people who will read this announcement.
To secure delivery, call if you possibly can; otherwise, send your
order immediately.

RADIO INSTRUMENTS, LTD,

Managing Director, ONLY ADDRESS. i Chiet Designer.
). JOSEPH. M.IEE. Works, Offices, Showrooms : I
Late M ; 12a, Hyde Street, tate Admiralt
ate Manager to NEW OXFORD STREET, Technical  Researc
Mr. H. W. Sullivan. w.C.1, | Officer.
Telephone : Regent 1908. Telegrams : Instradio, London.

L5
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"“MAGNAVOX"

- LOUD
SPEAKER

brings it.
MACNAVOX,

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 cxtremely
popular. .

We have a limited stock for immediate delivery, and orders
will betexecuted in strict rotation. — Prices on applleation.

THE STERLING TELEPHONE & ELECTRIC CO., Ltd.,
have pleasure to announce that they have secured the sole right
for the sale of MAGNAVOX products in the United Kingdom.

Sterling Telephone & Electric

TELEPHONE HOUSE, Co., Ltd-,

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

Telephone No. 4144 Museum (7 lines). Telegrams ‘Cucumis, Wesdo, London’
Works : DAGENHAM, ESSEX.

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

BUILD THIS VALVE PANEL

Full set of Parts for above comprises : Ebonite Panel (77 x 5° % %) drilled

and tapped. Condensers made. Sphinx grid leak, velvet rheostat, valve

legs, terminals, systoflex. wire and blue print instructions. Set of parts 15/9.
Mahogany cabinet (extra) 3/6.

THE PETOPHONE CRYSTAL SET

Complete with 4,000-chm Headphones

PRICE £ 3-15-0O PrICE

Comprises : Double slide tuning coil 8 in. x 4 in., Crystal detector, Condcenser,
High-class sensitive 4,000-ohm Headphones. Mounted on polished mahogany
base. Carriage paid75/-. Delivery 48 hours, Satisfaction or money returned.
Get our llustrated Catalogue (P). 6d. stamp brings
it to your door. Also list of transmitting stations.
WE HAVE SETS OF RARTS FOR ALL OTHER
TYPES OF RECEIVERS AND TUNERS.

Don't forget our NEW address :

PETO SCOTT (The Condenser King),

Featherstone House, 64, HIGH HOLBORN, London, W.C.1.

MEGISTERED

CENT. PER CENT. EFFICIENCY

The Crystophone is a hand-
{  some piece of cabinet furni-
| ture, and trial will prove it
i to be—within its Broadcast-
| ing range—as efhicient as any
| Receiver, irrespective of
Type, Design, or Price.

l The Complete Wireless
i Receiver from

£2-10-0.

l The Crystophone, un-
like numerous Foreign
productions, = which
| apparently cannot find
purchasers in _their
| own country, is British
‘ designed and British
made for British
proadcasting.

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

“Phone : Muscum 267z.

'Grams: * Adragonax, Wesdo, London.”
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