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ANNOUNCING THE NEW WONDER INSTRUMENT. 
(Patent applied for.) THE (Reg. Trade Mark.) 

"SYiKOPLI0N" 
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 easier control than by the usual magnetic 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 in most cases no extra 
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. If you do not 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, 
Postal Address : McCermott Road, Peckham, S.E.15. 'F hone 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. 

I.DRUMMOND BROS. LTD., 
Ashley Hill, Nr. GUILDFORD. 

Make your own plant 
nj 

-for the construction and repairing of 
Electrical Ir, stallations, 

you cannot buy a better or more suitable tool 
than that well -known mechanic's assistant, 

The DRUMMOND 32 in. 
SCREWCUTTING & BORING LATHE. 

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 .. 

"What are the Air Waves Saying ?' S 

The Ideal set for BROADCASTING as permitted by the 
Postmaster -General. 

CRYSTAL SET 23 15 0 
HEAD PHONES £1 12 6 

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

VALVE SETS, PRICE LISTS ON APPLICATION. 

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

'Phone : HOLBORN 5848 -5849. 
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Ire 
TOPICAL NEWS AND NOTES. L_ 

Belgium and Radio. 
BEFORE 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 Tél'graphes. _ * 

Central Europe Wireless. 
ASTATION with a range of a thousand 

kilometres is being erected at Kbely, 
near Prague, to deal with the aeroplano 

service between Prague, Paris, and Warsaw. 
Two stations are to be built in Bohemia for 
aerial navigation purposes also. 

* * 

Broadcasting Schemes. 
THE Postmaster -General's scheme for wire- 
]. less broadcasting by private enterprise 

has been considered by the Federation of- 
British Industries, who suggest that only 
British -made- apparatus should be used for 
receiving setso 

Help 
* 

" UNCH" recently published a very P ' funny " wireless " cartoon. An aero- 
plane, tearing along in a cloud of 

smoke and flame and heading for certain de- 
struction, brought forth the remark from a 
yokel that `.`,There's another of them wireless 
messages caught fire ! " 

* 

Amateur Concerts. 
RADIO amateurs in the district of Broad - 

stairs should note that Mr. H. Pound, a 
wireless 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 nineteen mites. Good tele- 
phony has been received at Canterbury. 

Pill Box Wireless. 
MR. T. F. RENDALL, a young electrical 

engineer, of Sunderland, has constructed 
a wireless receiving set in a pill box. Ho 

believes it to bo the smallest installation in the 
world. It is complete in every detail and, 
according to the inventor, picks up clear 
Morse code messages from vessels passing along 
the north -east coast. 

A Step In the Right 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 Adstralia, except on those days when 
atmospheric conditions are far from favourable. 
They.have also established a regular wireless 
news service with Halifax in Canada. 

Marooni's Voyage. 
SENATORE MARCONI recently stated 

in New York that he had nó sensational 
announcement to make. 

He declared that his experiments during 
the voyage on hjs yacht had shown that it was 
possible to flash wireless messages round the 
world. Previously, he stated, the maximum 
distance had been 12,200 miles, established 
between England and the Antipodes. 

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

Wireless in Sweden. 
IN 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 wireless telephone was carried 
out between that city and Boden. Experi- 
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. 
JAPAN is a very progressive country, and 

when we hear that the telegraph 
service between Tokyo and Osaka is 

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 difficulty, 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 

Daido Electric Motor Power Company, one of 
the chief proiboters of the scheme 

* * 

- Wireless at Colombo. 
WIRELESS has spread all over the 

world, and where it has taken root 
it has started to grow larger mad 

larger by continual improvements. 
The Government of 

Ceylon are now con- 
sidering the report of 
a naval officer on the 
question of the Col- 
ombo Wireless Staff 
tion. ' It is . very 
nearly certain that 
they will improve 
this station in the 
near future, as it'wi!l 
prove of great service 
to the mercantile 
community of Col- 
ombo, who have been 
endeavouring f o r 
some little while to 
get this station General Squier the man 
modernised. `who invented the system 01 

* * ." wired" wireless. 

Moth Radiograms. 
MOTHS and a few other insects have a re- 

markable way of communicating with 
one another, and it has been proved 

that a female moth can be caged in a scent and 
soitnd -proof box and yet she is able to call lier- 
mate without any great difficulty. It has been 
suggestedthat the insects use some form of 
radio -to get in touch, and following this sug- 
gestion experiments are 'being carried out by 
some well -known scientists. Already tho;r 
consider it possible for the insects to send out 

small radiations of low 
intensity. 

* s 

A Chance for Red - 
haired Men. 

WHEN a recruiting 
:office starts to 
apply fdr red - 

haired men with large 
ears 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 
cars are better for 
listening with than 
small ones. It sôunds 
reasonable enough, and 
they. have applied for 
150 candidates whom 
they intend to send. to 
the Naval Militia 
Radio -School to teat 
their alertness. They 
will also probably 
measure the size of 
their ears ! Ills Father's Voice, 1922. 
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NEWS AND NOTES 
(Continued.) 

A Reminder. 
THF,'iditor asks me to remind readers of 

POPULAR WIRELESS that he will award 
10s. 6d. to the owner of every amateur 

photograph published in this paper, and 
£2 2s. if the photo is used as a cover plate. 

" Last Post " by Radio. 
11 TIRELESS operators on steamships round 
W 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 occasion . of the un- 
veiling of a Roll of Honour, containing 348 
names, 316 being those of wireless operators 
lost at sea. 

* * * 

New Paris Weather Signals. 
IHEAR that in future the National Meteoro- 

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 
geadarmerie 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. 
AWIRELESS concert. at a garden party 

was given by Commander Sir Trevor 
Dawson, Bart., R.N., and Lady Daw- 

son last Saturday. 
At their country residence, Edgwarebury 

House, Eletreo, the wireless concert was given 
from-5 o'clock to 5:30 through the co- operation 
of the Marconi Wireless Telegraph Company. 

The wave -length was 360 metres, and the 
power 1} kilowatts. 

* * 

Henry Ford.% Wireless. 
HENRY FORD, who has madehiiuRlions 11 out of his cheap car, has obtained -a 

licence to operate a -broadcasting 
station at Dearborn, 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 Mr. 
Ford has not learned. 

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

* * 

Some Horse Power h 

T READ the other day that Mars was very 
. hoar the ` earth, -but when I saw that 

" near " meant .42,000,000 miles I rather 
òhiurgedany mind. But this huge distance is 
only 3,000 times greater than, an intelligent 
wireless message has been sent on this earth. 

Mr. Nikola - Tesla: has calculated that it 
would take at least a hundred million horse- 
power to get a message across tó. Mars. If the 
difficulty -can be got over soon, it will be easier 
to send a:message in two year' time, for the 
Creenwicir: 'O ficäal has' calculated that Mars 
will-he under:. - 0@01000 -miles away in 1924. 

x * e 

Radio and the Alps. 
ALL have heard of the work that the 

famous St. Bernard dogs of- the Alpine 
monasteries have done in rescuing 

. mountaineers. At the , Vollot Observatory, 
on' the-peak of Mont- Blanc, a wireless station 
has -been erected specially equipped to resist 
the sudden .atmospheric changes that Usually 
put:ordinary- eqúepment out of gear. Climbing 
parties aro .now. warned to: equip theteselves 
with radio apparatus before- setting out 'cal a 
climb, "so t s,thelp can be called for-from the 
Obseiiratóry in case -òf emergencies: 

The Enterprising Spirit. 
AT 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 forecasts shall be given. 

These will be compiled from reports received 
hourly by wireless sent from broadcasting 
stations at home and throughout Europe. The 
whole process of receiving, decoding, and 
charting the messages will be clearly demon- 
strated by experts for the benefit of members 
of the Association. This spirit of enterprise 
is one that I like to see. 

* e * 

Poldhu's -Successor. 
ONCE a furniture warehouse, a building 

in Wilson Street, Finsbury Square, E.C., 
has just become the centre from which 

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

Radio House, Finsbury 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 control they 
work the transmitting apparatus at the 
new wireless station at Ongar, in Essex, 
20 miles away. 

A continuous wave is sent out from -Ongar, 
and directly the operators touch their instru- 
ments in Radio House, that wave 'is inter- 
rupted a- ìd.transmitsthe message, whether it 
be to France, Switzerland, or Spain. 

* * * 

Poldhu Gives " S.1K. " 

AMOST famous wireless station has 
closed down. M P D, the call of 
Poldhu, will no longer be heard by 

*hips 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 to ships and telling them at midnight 
all the news of the preceding 24 -hours. 

Poldhu .is perched on the rooky coast of 
Cornwall and was the first high -power wireless 
station ever built, and it was from there that 
the first wireless message was flashed across 
the Atlantic on. a 2,000 metres wave -length to 
St. John's, Newfoundland. This happened as 
long ago as November 12th, 1901. 

At -first 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 
Foldhu'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 
Spanish service. Awe - 
teure and professional 
operators alike will feel 
a pang of regret at 
M P D's retirement. 

As one of the old 
brigade the station 
has rehdered signal 
service (in more than 
one respect), and to- 
gether with F L pto- 
bably shares the. dis- 
tinction óf being the 
best 'known . and -best 
.appreciated station in 
the world. 

Wireless on tope!. 'bus 

ARIEL 

What you can hear' 
every evening of the week on 

VERY afternoon, excepting 'Saturdays 
and Sundays, the powerful wireless 
station at the Eiffel Tower, Paris, trans- 

mits speech and music on a 2,600 -metre wave- 
length. 

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

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

The 2,600 -metre wave -length is not very 
sharply tuned, and amateurs in London should 
have no difficulty in " picking up " the tele- 
phony using only one valve. In Scotland it- 
-will be found necessary to use four valves if -a 
loud speaker is used. - 

The Marconi Concerts fronn Writtle-onay be 
heard every Tuesday' evening. The -concerts 
commence - at 8 -o'clock -(summer timé) ón a 

wave- length of 400 metres. Tho call sign is 
2 M T. 

The power -used at Writtlo is only } 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 groat favourites with 
amateurs in this country. The station's call 
-sign is PC G-G, and the wavelength employed 
1';070 metres. Tho second .part of the pro - 
gramme is sent in English for the benefit cf 
amateurs in Great Britain. 

Apart from the regular transmissions stated 
above, the amateur may bear telephony from 
the Croydon Station (call sign G E D) at 
varions -times throughout the -day -on a wave- 
length of 900 métres. This Matter station dom. 
municates with aeroplanes on the- Continental 
air roútes.. About 400 amateurs now hold 
transmitting licences in this.ôouirtry, according 
to the latest'nfotinatiOh, -and they may be 
heard working at various times' during the clay 
and evening. ' 
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By MICHAEL EGAN, Late InstructorLof,W /T, R.A.F. 
WE are only beginning to awake to the 

possibilities of wireless. This is proved 
by the fact that thero aro 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 setting for a 
record of the numerous deeds of noble endea- 
vour that led to the successful application of 
wireless telegraphy and telephony to the needs 
of aircraft, We are confronted by such a tale of 
heroism and romance as is unparalleled in the 
most imaginative flights of fiction. 

The first really serious attempts to use wire- 
less in aircraft were made at the commence- 
ment of the late war. At first there was a 
good deal of opposition to it on the part of 
flying men. 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 spades 
and petrol tanks were by no means suitable 
companions to travel alongside each other cal 
tho same small craft ! 

Hence the early opposition to wireless. The 
introduction of wireless sparks into petrol - 
driven aircraft was regarded by many as a 
piece of rare imbecility on the part of a few 
haro- brained enthusiasts. 

But time proved otherwise. Gradually it 
came to be realised that if wireless was dan- 
gerous, it was also very useful on occasions. 
So, by the end of 1915, numerous 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. I well remember my 
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 of on her 
own particular course. We kept in touch by 
wireless, however, and chatted to each other 
through miles of mist, commenting upon the 
" stickipess " of the weather and the poor 
" visibility " that obtained. 

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

" Shut up.- Get on with the job and stop 
jabbering," or words to that effect: I remem- 
ber that we each replied meekly in turn : 

" Visibility bad. Nothing to report. All's 
well." Then silence followed for about half 
an hour. 

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

reached me through the ether gave rise to fears 
of a far more serious nature. The other air- 
ship was flashing a wireless message to the 
base station at the aerodrome to the following 
effect : " Engine stopped. Unable to re- 
start. Drifting rapidly in north -east direc. 
Lion." - 

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

This was only one of the many instances in 
which wireless played a part of supreme im- 
portance in 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 enough 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. It was not 
until fairly late in 1917 that the first really 
successful attempts were made to employ 
wireless telephony in aircraft. 

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 been rendering signal 
service in the operation of our Continental air 

route. Each machine 
is fitted with a tele- 
phony receiver and 
transmitter, by means 
of which it can keep 
in constant communi- 
cation with one or 
other of the terminal 
aerodromes at Croy- 
don (London) or Le 
Bourget (Paris). 

The importance of 
this is manifold. For 
instance, owing to the 
notorious versatility 
of the climate in this 
part of the world, it is 
essential that a pilot 
should be acquainted, 
during flight, with the 
varying moods of the 
weather. It frequently 
happens that, as a 
machine is about to 
(Continued on page 68.) The wireless set in the cockpit of an aeroplane. 

The type of transmitter used on It 38. Our photograph shows General $almond and his staff listening to speech sent from an aeroplane. 
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AVIATION & WIRELESS 
(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 
honfé 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 
the opposite direction. Likewise he is told 
the speed and direction of the wind at the home 
aerodrome and advised as to the best way of 
effecting a good landing. 

Again, the pilot of a machine may want to 
report " engine trouble " whilst on his course, 
or inform the heme 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 by wireless. In all 
suet cases his telephony transmitter comes 
into play. 

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

(To be continued.) 

THE FORD CAR 
AS A WIRELESS 
TRANSMITTER. 

ï (ANY and varied are the stories at present in being told regarding the Ford car. 
-From tho immaculate clubman to the 

humblest comedian, the naine of Henry Ford 
is considered fair gamo wherever motor -car 
stories are broached as a topic of amusement 

But . the statement that the Ford car is 
a transmitter of wi_role s 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 nearly to` the 
high- frequency dynamo .employed 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 wireless spark 
transmitter. The 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, passible to detect a misfiring cylinder on 
the ;ear by this means, without even having 
seen the car. 

It,has always been understood that the Ford 
car possessed certain' advantages enjoyed by 
no other make of autemebile, bnx that;it, 

',numbers among . its various aeoomplishments 
that of a wireless transmitting station, as well - 

as a means of conveyance, certainly, seems to . 
be the strangest story of all. .. 

A SIMPLE EARTH ARRESTER. 
By fitting an earth arrester to your 

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

electrical 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 accumulate on the 
aerial without the necessity for disconnecting 
the aerial from the apparatus. A two -way 
switch could, of course, 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 also 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 earth arrester shown in the accompany- 
ing illustration is simple and efficient, and 
quite easy to construct. The only materials 

required are a wooden base board, a few screws 
and terminals, some small pieces of china, 
ebonite, 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, 

set you safeguard it against lightning. 

consideration. If the brass strip used is 
of sufficient thickness to permit of a " thread " 
being turned in it, all that remains to be 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 aerial can be 
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 thinner 
than -rizr 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 experienced 
in turning such a thread, or the strip is too 
thin, a screw terminal with two lock -nuts can 
be used. Screw one of the lock -nuts on to the 
terminal before running 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 wiji then be 
found that by turning the lock -nuts in opposite 
directions the terminal can be clamped firmly 
to the bridge in the required position. The 
end of the terminal should be dropped as near 
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 bo well insulated 
by china, ebonite, rub- 
ber, or other insulating 
supports attached to the 
bottom of it. if screws 
are used, drive them 
downwards from t he 
face of the board, and 
be sure that they do not 
go right through the 
support. Provided a fine 
adjustment of the screw 
is made, static charges 
on the aerial, such as 
accumulate in hot and 
thundery weather, will 
be found to spark from 
the end, of the 'screw to 
earth and danger from 
this source is eliminated. 

The dimensions given 
need not necessarily be adhered to, so long as 
the principle of providing a short path to earth 
is borne in mind. An earth arrester is sometimes 
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 degree 
protected from electrical discharges a the 
atmosphere. 

fldJutlebli Scr2; 
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Small China 
or.E'boniEe 

blocks I'oEarfl Wooden Base .8oard 

A sketch of a home -made earth arrester. 

and, if possible, a thread 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 " each 
} inch long, in which the holes are punched. 
Before fixing the 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 board. 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 *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 each 
screw, by tightening up the lock -nuts and 
making a .firm connection, while at the same 
time tightening the perew. One _of the _leads 
should then' be taken to the aerial; and the 
other to the receiving seta The hole, which is 
now in the centre of the bridge, must receive 

Are you having trou ble 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 

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

things about the correct 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. 

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

the trials and worries of the man to whose 
efficiency you owe 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 there are tones that won't. 
'There are 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 lead 
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 ate 
concerned. 

A little while ago no sane broadcasting 
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 does, an 

- indispensable; part of a small orchestra, the 
manager of the earlier concerts fretted under 
failure afterfailtire. 

Trie. bass notès " blasted " badly, and all 
that resulted from them in a- receiver's ear - 
pieces was a confusion of sound, more like 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 noto by note from the highest in the - 
treble to the lowest in the bass. They had to 
construct a microphone especially for the 
piano's _peculiarities, but, nothing, daunted, 
this they did,. and in the end they succeeded, 
until to -day there is little or no cause f_or corn- . 

plaint, even from the most exacting musical 
critic. 

The biggest.: part- of the fight, as regards 
..inttisicaf, instruments, Was then over. The 

. other string instruments, such as the violin, 
the 'cello, . banjo, harp, and guitar, created 
,practically ro -further complications. Similarly 
the wood instruments-the' clarinet and flute ; 

all instruments of percussion- belts, xylo- 
phone, etc. ; and brass instruments -trom- 

of transmitting music by wireless. 

bones, cornets, 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 micro -. 
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 excellence 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 á 
receiver as in any opera house or concert hall. 
The contralto at times loses, through trans- 
mission, some of the velvety richness of tone ; 

a great deal depends upon the person singing. 
It is 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 whose. 
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 the 
singer. is never nearer to the most forward 
member of the audience than fifteen or 
twenty feet. A gangway, and "possibly the 
orchestral pit, will separate the stage from the 

'front row of the stalls. 
In wireless concerts the artistes are near 

the microphone, and the tendency is to sing 
'or play right into it. As the microphone 
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 audience 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 aro lost before they roach 
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the audience in an ordinary concert hall, arc, 
by wireless, caught up, and distinctly heard by 
" listeners in." 

An instrument like . the clarinet will even 
'record the clicking of its etups unless it is 
placed some distance from the microphone. 

Yet another problem that has to be over- 
come by the successful manager of a broad- 
casting 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 are 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 EiffelTower -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 remedied 
between the playing of the two pieces. 

The manager of the concert listens in from a 
receiver near the concert ball 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 ager 
any alterations they deem advisable, such as 

" The piano is drowning the singer. Tono 
it down a little." 

" Bring the contralto forward ; her vbíco 
isn't strong enough." - 

A difficulty that a little experience soon 
helps the manager to lessen, if not to over- 
come altogether; is to select a programme 
pleasing to the " listeners in." It is im- 
possible to please everybody, but what the 
wise manager does is to vary the items on his 
programme so that anyone who does 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 orzan- gúader. 
neighbourhood with wireless music 

His loud speaker entertains the 
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CRYSTALS AS DETECTORS. 
Before setting up a 
perience by using 

BEFORE 1914 most wireless amateurs were 
happy to bo in possession of a good 
crystal detector from which heaps of 

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

As most of 3rou know, when wo receive 
wireless 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 aro 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 telephone diaphragms to respond, 
and enables us to hear whatever is being 
broadcast. 

I will not give a list of all minerals which 
are moro or less suitable for use as detectors, 
but three of the most sensitive aro quite 
cheap, and can be obtained from your wireless 
dealer : 

Valve Set, gain ex- 
a Crystal Detector. 

(1) ZINCITE PRESSING AGAINST CHALCO- 
PYRITE. This combination is sometimesknown 
as " PERIKON." 

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

(3).SrLicoN in oontaçt with a point of 
gold, bronze, brass, or stel.- 

No. 1 has the great advantage. of beh g a 
very sensitive detector. -- Moreover, once 
the two companion crystals Kaye ,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 
typo 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 pressure upon it by the metal 
point may be rather stronger than is the 
case with galena. Consequently 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. 

NAME 
CALL 
SIGN 

NORMAL 
RANGE 

OPERATED 
]MY 

WAVE -LENGTHS 
IN METRES 

Belgium: 
k;vère, Brussels .. .. B.A V - Belgian 

Government C.W. 900 

France : 
Bordeaux- . , .. .. .. A B 300 km. 

French 
Government C.W. 1,400 

Lo Bourget, Paris .. .. Z M 800 km. 
French 
Government 

C.W. and Telephony 
1,400 and 900 

Lyons .. .. . .. A L 400 km. 
French 
Government ' 

. 

C.W. 1,400 

Maubeugo .. .. .. A V - French 
Government C.W. 1,200 

Nimes .. .. 
K 

A N 
French 

300 km: Government C.W. 1,400 

St. Inglevert .. .. .. A M 
French 

400 km. Government 
C.W. and Telephony 

1,400 and 900 

Netherlands: 
Socstcrburg .. . .. S T B - Dutch C.W. and Telephony 

Government 900 and 1,400 

Amsterdam .. .. K L M - Dutch C.W. and Telephony 
Government 900 and 1,400 

United Aingck,Y : 
Castle Bromwich .. .. G E C - C.W. of Telephony 

900 . 

Croydon .. .. .. .. G E D - Air Ministry 
C.W. and.Telephony 

1,400 and 900 . 

Didsbury .. .. . GEM- f '- C.W. or Tolephoriy 
900 . 

India House . GFA I Air Ministry 
1 

.,C.W. 1400 

Lynlpno .. .. G E G 
C.W. or Telephony 

c 

Renfrevi -. .. -. G 1; 
I C -w. or Telephony 

900 
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will remain in adjustment for a 
longer time than galena. 

Another method of using galena has recently 
been patented in France. A container i4 
partly filled with. mercury, and is sealed by 
an insulated plug. Two terminals pass through 
the plug, and fixed to their lower ends, inside 
the container, are two pieces of galena which 
dip into the mercury. 

I have 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 broadcast concerts, provided 
you live within about 15-20 miles from the 
broadcast stations. After the initial outlay 
for the crystal detector no expense is incurred 
for maintenance, as no batteries are required. 

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

JAN MAYEN ISLAND. 
An Arctic Wireless Station. 

JAN MAYEN ISLAND; over which flutters 
the flag of Norway, is a dreary, desolato 
spot. of land, 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 000 miles. 

It is a place of dreary desolation, intense 
cold, and high winds, and, in short, has nothing 
to recommend it to the average man in search 
of a solution to the housing problem. If wo 
boarded a vessel at Land's End, Cornwall, and 
sailed of 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 been 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 governing 
European 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 
experienced as far as Europe is concerned. 

The severity of the bleak north is tempered 
by the Gulf Stream, that huge warm water 
artery which. flows. to us across the Atlantic 
tom the Gulf of Mexico. We are thus protected 
fo sortie extent from the uninviting conditions 
which prevail farther north in parts.of Iceland, 
and Jan yayen Island. 

The British Gove> Iment also has evinced 
an inter.ISt in lonely Jan Mayen Island and 

' its /kW, meteorological station; and has 
offered to contribute towards the fund re- 
quited for the test and upkeep of the 

' station. It will 'undoubtedly prove of gteat 
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 certainlyy not be aorcy when the 
arrival of the relief ship is signalled across 
the waters of the lonely north. 

Readers are invited to send photographs 
for publication in POPULAR WIRELESS. 
A fee of 10]8 for every photo used will be 
paid, and p2 2s. if used as a cover plate. 
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"Wireless for theDe 
IN the midst of the present popular entliti- 

siasm over wireless, one is apt to overlook 
a large and patient class who, by reason 

>f their eommoà infirmity, are debarred from 
she excitement and enjoyment of listening to 
-eoneerts and speeches borne on the crests of 
ether waves. That class is the army of the 
deaf. 

For them, however, there is good news, 
for Mr. S. Brown, a London scientist, has 
invented an instrument, known as the 
" ossiphone," by means of which deaf persons 
are enabled to hear through 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 false hope where there is room for 
none, but only explain in which casos the 
instrument is applicable. 

Deafness may lid duo to any one or more 
of a number of causes. Without going into 
technical details, and avoiding the use of 
medical terms, it may be said that the causes 
are of two principal kinds, one being disease 
of tilt aural nerves communicating 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 ear, 
such as a broken ear -drum, growths or wax 
in the ear, or a severe cold or catarrh. 

It often happens that even these troubles 
are not met by any of the various devices, such 
as ear trumpets and microphones, which 
merely servo to augment sound vibrations 
with the object of forcing them through, and 
so influencing the aural nerves. 

Sounds via Bones. 
By means of the ossiphone, the sound 

vibrations are imparted to the bony' structure 
of the system, and are thence communicated 
directly to the aural nerves leading to the brain, 
entirely independently of the outer ear, which 
may be quite useless. Many medical mon 
refuse 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 ossiphono is contained in a small, light, 
ebonite case, that can be slipped into the 
waistcoat pocket quite easily. It is a perfectly 
supple instrument, actuated in much the same 
way that certain telegraph appliances are 
worked. It comprises a small iron bar that 
vibrates under the influence of electro. magnets. 
It may be coupled up by ` flex " and plugs 

The story of the wot derful Ossiphone. 

By P. J. RISDON. 

How the oalphone is need 

to the receiver of an ordinary telephone, or to 
a wireless receiving set, 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 bar projects outside the ebonite case 
and terminates in a small knob. The case is 
held in one hand, and the knob is pressed 
gently but firmly against one's knuckle or 
skull, and, as the bar vibrates, the knob 
communicates the vibrations (which are 
imperceptible to the touch) to the bono, and 
thence by tho 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. ' 

It might reasonably be argued that the 
cartilage separating the different bonos would 
prevent the vibrations from reaching the aural 
nerves at all, or, at least, that they would 
bo deadened so as to become imperceptible. 
Yet, strange to say, that does not happen, and, 
in point of fact, with one 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 telephone 

The ossiphone, by which deaf people may bear through ther bones 
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receiver. Not only is the sound of a 17e1CP 

muoh snore 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 forcibly than any other 
experience the fact that sound is a sensation 
produced by power waves ; for, after all, even 
to whisper means the exercise of force. It is 
a common experience that very loud sounds. 
such as the report of a gun, and oertain sounds, 
such as the scratching of metal on glass, 
produce actual physical pain, and may break 
ono's ear -drum. 

Apart from deaf persons, the instrument 
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 headpiece on, one can 
hold the ossiphone and change its point of 
application as often as desired. Prolonged 
pressure on the head in the neighbourhood of 
the ear is itself liable to cause partial deafness, 
if only of a temporary character. An interest- 
ing example of this came within the writer's 
knowledge. 

A friend of his wore spectacles and suffered 
from a considerable degree of deafness. Sub- 
sequently he went blind, and discarded his 
glasses, and the deafness almost immediately 
ceased. The pressure of the spectacle wires had 
caused his deafness. 

The ossiphono contains no accumulator or 
dry cell, the current from the telephone circuit 
or the wireless receiving sot serving to energise 
the electro- magnets. The caso measures 
21 inches by -14 inches by 14 inches, and, as 
already mentioned, can be carried 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 osaiphone knob against my knuckle, 
and listened to the soft ticking of a watch that 
sounded like sledge -hammer blows. 

Hearing without Ears, 
The aural box is a separate instrument. and 

is used for carrying on a conversation with a 
deaf 'person in the same room. It comprises 
a box measuring about 81 inches by 41 inches 
by 7 inches high, with an opening on one side . 

that diminishes in a scientifically proportioned 
curve, terminating at a microphone. Current 
is supplied by dry cells inside the aural box-, 
and the aural box is connected to the ossiphonc 
by any convenient length of " flex." The deaf 
person holds and usos the ossiphone as already 
described, and the other person faces the 
opening in the aural box -a good distance is 
about eighteen inches or two feet -and con- 
verses in the ordinary manner without any 
raising of the voice. 

When a " loud speaker " is employed in 
conjunction with a wireless receiving set,. the 
aural box and ossiphone may both 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. It is an 
amazing reflection that when a person speaks 
the power waves of his voice may be converted 
into electro-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 miles away, 
independently of his very ears I 
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:Wireless Vol. 
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 
audience of the near futuro will be able 

to watch the figures on the screen. and at the 
same timo 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 carried 
direct to the cinema theatres by wireless. 

After many experiments a method has been 
evolved by means of which the film projection 
machines in any number of cinematograph 
theatres, in no matter how scattered an area, can 
be synchronised with a key projection machine 
at the wireless broadcasting base. 

At the broadcasting 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 broadcasting 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 per$ct time 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. 

The scenario writer has supplied speaking 
parts and sound effects just as though the pro- 
duction were to be given behind the footlights. 

Every actor and actress, and every member 
of the chorus has his or her microphone, and, 
with their oyes 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 simultaneously. - 

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 
broadcasting 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 seems to come 
from all parts of the cinematograph theatre at 
once--for loud -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 keeping 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 Mm, and in speaking will 
be reacting the play, and therefore keeping 
timo to their own movements. This should 
not be difficult. 

As they speak into their microphones 
their voices will be transferred to the wireless 
telephone station, where they are passed 

s for 

through the usual amplifiers, until the sounds 
aro finally magnified many hundreds of times. 

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

Once the actual performance begins the 
operator will find no difficulty in keeping timo 
with the incoming sounds of voices or music. 
All he will have to do is to moderate or in- 
crease the speed of his machine as occasion 
demands. It 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 the operator finds that he gets ahead for a 
second, he can readily slow up, or if he gets 
behind, one second speeding -up will rectify the 
fault, and once be has acquired the requisite 
speed he will probably maintain it without any 
further effort whatever. 

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

imagination, but for all that there 

he prophesies for the Cinema. 

When the Heroine Screams. 
At the present time, an important part of 

an actor's art -the voice -is lost upon the 
screen. The heroine screams -at least. we 
surmise she screams -but the incident is robbed 
of more than half its realism because all we see 
is a soundless yawn. 

We see the hero addressing sobering words of 
advice to a mob seething with desire to wage 
destruction, but we are not in the least 
affected by his speech, not knowing what words 
lie is actually speaking. At times we are left 
to wonder how the crowd on the screen could 
have been prevailed upon to molt away so 
quietly as it does. 

But when there are actors at broadcasting 
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 receive a very big " boost." 

And the time is at hand when natural 
sounds will be supplied for the screen by 
wireless. In this direction the cinema may far 
outstride the theatre of the footlights. As 
the hero speeds 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 employed. 

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 hears 
as he lays awake -all these and many others 
may bo reproduced in the future by wire- 
less telephony. 

Mary Pickford enjoys a little wireless music while resting between the filmng of a new play. 
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\ !:. ititBattegeitf 
"This is the second and concluding. article 
describing the action and upkeep of batteries 

CELLS 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 terminal of the second cell, and 
so on,'connecting positive terminals to negative 
terminals until we have as many cells as we 
require, finally conpecting the negative ter- 
minal of the last cell to the other end of the 
wire, we have a complete electrical circuit, and 
the cells are said to be connected together 
" in series," M all the cells are of the same 
type, and, taken individually, give the same 
voltage, the number of volts obtained in an 
electrical circuit by joining them together as 
described above will be the voltage of one 
cell, multiplied by the number of cells being 
used. See Fig. (1. A). Thus, if we had 
4 cells so connected. and each cell supplied 2 
volts, we should have a circuit containing 8 
volts. A circuitrof this nature contains a good 
amount of electrical pressure, or electro- 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 
cells and connect the four positive terminals 
to. one end of the wire, and the four negative 
terminals to the other. as in Fig. (1, a), the 
cells are joined together " in parallel." The re- 
sult of this arrangement is to give us different 
electrical 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 amount of 
Current. flowing in the circuit will now be the 
current given by one cell, multiplied by the 

.number of cells we are using. 

Various Combinations. 
A combination of the above two methods is 

known as a "series- parallel" arrangement and 
consists of two batteries of cells connected in 
series~ sift the two batteries finally connected in 
parallel, aain Fig. (1, e). Thia style of connect - 
ingcelis gives us a circuit which-contains a good 
voltage, and a fairly good flow of electricity, as 
well. and might therefore be supposed to be 
the best method of the three. In some cases, 
however, it is desirable to have a circuit where 
the strength of the current is of paramount 
importance, and in this case a " parallel 

would obviously be the best .to use. 
Likewise, a good voltage might be the only 
consideration necessary in a circuit, and in 
this instance the battery would consist of a 
group of cells connected together " in series." 
It is a battery, of this nafúre, generally com- 
posed of dry cells, that is- almost invariably 
used to supply the ñccessary voltage to the 
plate of the valve used on wireless receiving 
sots. It is then called an " anode battery." 
or more frequently a " high- tension, battery." 
(Amateurs .should be warned against trying 
to light the present type of valve with dry 
cells. Th6 resistance of the filament is so 
VW that this kind of cell will speedily 
become `discharged if utilised to heat the 
filament to a satisfactory point.) 

Faults in Cells. 
One of the most prev.lent faults in ordinary 

cells is " sulphating. ' When the call is supply - 
i a eurreittt for any purpose, lead sulphate is 
fotnned oil, the plates..' When the Celt is pie- 

citiwged¡Vies-loaa.ánlik4ta is dispersed by the 
action' of". the. charging ctu'rc t;i....:11f.: a cell . 

is í wetted left -idle, the lead éulphato 

will crystallise, ou the surface of the plate, 
and, being 'a bad conductor of electricity, 
affect the action of the cell. A sulphated cell 
should be given a good charge of long duration, 
the sulphate being difficult to remove. If 
this does not have the desired effect, it may be 
necessary to obtain fresh plates. - . 

Local Action. 
Great care should be taken, when the 

cover or lid ' of an- accumulator is removed 
for any reason, to see that no foreign sub- 
stance, like an iron filing or a pin, falls into 
the acid. If it does it will set 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. We 
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 
buckle, and eventually will become so distorted 
in shape as to render impossible their removal 
from the container. This fault is known as 
" buckling," and is to some extent obviated 
by the inclusion of thin sheets of wood or 
glass placed between the plates. 

Finally, when it is observed that the 
liquid in the cell is evaporating, and that the 
plates are beginning to show clear of the acid, 
do not remedy the deficiency by adding mare 
acid. Distilled water should be used for this 
purpose, the plates being covered until they 
are at least half an inch below the level of the 
acid. * .. 

To Cf i _TÓ-Ctrcccif 

4cefls cógnecled rn SER/E-5:. 

4' cells corseecied :n *,43ALLE4 : 

The Electrolyte or Acid. 

The acid used in a storage battery is diluted 
by mixing it with dater until it 'ia' of- the 
right strength' to give the best results. 
The strength of the solution varies for 
different types of cell, but is usually about 
i 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 coil 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 tho 
electrolyte. 

The Hydrometer. 

The gravity of the solution in a cell is 
measured by an instrument called a " hydro- 
meter." A simple form of hydrometer is 
a thin glass tube six to eight inches long, 
filled at one 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 bottom and remain 
there. If, however, it is placed into 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 cell 
can then be read off from the calibrations 

' marked on the hydrometer, at the surface of 
the liquid. 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 positive ter- 
minal is usually painted red in addition to the 
-F mark, and the negative terminal black in 
addition to the - mark. 

THE PROPER ADJUSTMENT 
OF AMPLIFIER ANI). 

DETECTOR. 
SIGNALS can only be received when 

your detector is correctly adjusted, and 
it is therefore necessary to understand 

the proper methods of adjusting. 
Mineral detectors depend for clarity of 

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 gradually ; then, 
when a slight hits is heard in the 'phones, 
reduce the current until the hiss just stops. 

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

The majority of soft valves require a 
critical plate voltage of between 18 and 22 
volts. 

Many amateurs prefer a "hard" valve - 
i.e., one possessing a high vacuum. 

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

Hard valve filaments are burped 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 plate. 

Higher values of plate voltage usually. give 
rather increased amplification pf .. rignáls, 
though any voltage within the limits specified 
may be used on the plate valves. 
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Step by Step inWirel,-) ss 
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. 

TO convey simply, and without the use of 
1 technical phraseology, the principle 

underlying the radiation of speech by 
wireless is by no means a simple matter. 

The writer trusts, however, . that a perusal 
of this article will leaver the reader with some 
idea of the manner in which wireless com- 
munication 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 
wireless transmission, the following explana- 
tion will be readily understood. 

We are all too familiar with ordinary speech 
to give much attention to the fact that it is 
just ordinary, every -day wireless telephony. 
Nature has supplied our bodies with a trans- 
mitter and receiver, and the air which sur- 
rounds us is the connecting link by which we 
convey intelligible sounds to each other. 

It is not necessary for two persons to clasp 
hands, or in any other way to.bothngibly, con - 
noctecl, before information can pass between 
them. 

. 1k Simple Analogy. 
Our transmitters, however, have a vary 

limited range. Compared. with wired or wire- 
less telephony, the distance over which the 
human voice can travel, to be understood,, is. 

negligible. Our receivers albo, which are our 
ears, have a limited range of sensitivity, there . 

being many sounds, in faot, which we cannot 
hoar at all. 

We all know. that a small child can walk a 
certain distance, say half a. mile, and thon its 

au strength is es/meted If the child is perched 
on the shoulders of its father, however, its 
strength does not enter into our calculations. 

The distance it can cover will depend: upon 
the strength of the father. This analogy is a 
very rough one, but. it serves to illustrate the 
manner in which ordinary land -wire telephony 
and wireless speech over long distances is 
accomplished. 

The ordinary wired telephone-Which-is used 
so extenlively,te ttj- is a complete circuit of 
wire connected up to: an electrical source of 
supply which gives a _continuous flow of 
electricity through the circuit 

The ciretüt also contains a transmitter and 
receiver. 

So long as the current of electricity remains 
at a -steady= rate of flow in the circuit, the 
receiver is unaffected by it.; but when we 
speak into the transmitter ,'the diaphragm. at 
the back of the inouthpieoo vibrates, and 
catees variations in the otherwise Steady 
current. 

These variations travel round the electrical 
circuit Until. they reach the_diaphragm -of the 
receiver. whioh:vibrates hi a similar-mannerr to 
that of the transoiitter, "and conveys the speech 
to.the listener. '"The voice, might bo .likened 
to the entili';eltild,' did the electrical current 
to the which carries it. 

Continuous Waves. 
.The analogy, stat f, is onlj avers crude .. 

oroo .Pclig*óp,Rtvnçip, iy; /*aulse.öf lia ;rial _ 

plicity. We will now deal with wirelebs 

telephony, and use as an analogy something 
which comes nearer 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. 

It 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 uniform, 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 disc and 
imposed upon the soft wax. 

The record is thon 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 rendered intelligible to the 
human oar. Wo can see the wax and feel it ; 

it is tangible. 
But the something used in wireless telephony 

that corresponds to the wax in the case of the 
record, cannot . be seen. It is a otrntialwars 
wave such as is used in oreinary,, wireless 
telegraphy for transmission of " C.W." signals. 

u Carrying" the Speech. 
This wave corresponds to the father's back in 

one case, and to the wax of the gramophone 
record in the other. , Continuous .waves are pro- 
pagated by means of a rapidly alternating or 
oscillating current of electricity, generated in, 
the aerial of; tite.transmitting station. 

They are uniform ; in other words, they 
leeve the same amplitude, length, and velocity, 
and follow ono another, as their name implies, 
continuously. 

They also have a uniform frequency, which 
is much alov a the range of sensitivity possessed 
by the human ear, or the diaphragm of the 

telephones, and are therefore inaudible of the - 
receiving station, as will be understood. 

The vibrations of the human voice are= 
extremely slow compared with the vibrations 
set up by the oontinuous waves, and if speech 
DI 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 listen to wireless telephony the 
" carrier waves," which are " carrying " the 
speech or music to us, are inaudible, because of 
their rapidly oscillating and uniform character. 

When the tyaves 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 registered by 
the detector of the receiving set and con - 
verted back into speech. 

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

Wireless versus the Telephone. 
It has an undoubted advantage over, tele- 

phony of the 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 dis- 
tances, is entirely absent when " wireless is 
used. 

This is due 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 flowingin the telephone circuit 
will -cause irregularities to occur, which may 
render the speech quite unintelligible to the 
listener. 

Wireless telephony able, possesses the great' 
advantage over wireless- telegraphy of being 
immediately understood. by all, without the 
need -for tedious lessons in the Morse code. 

A.few years ago the bridging of vast distances _ 

by wireless could only be accomplished by skilled 
telegraphists who also had to be well versed 
in the technicalities and theory of the science. 

Today, :given the requisite apparatus, it it 
within the power of all of us to converse across 
the boundless spaces of the other. Te- 
morrow -wlto knows ? 

HINTS TO AMATEU& 
Il' you use pocket -lamp dry batteries fur your . 

" B " or Plate Battery, sandwich apieeeof fk l 
inner tube between each section, and, above all, - 

keep the cells away from damp. 

Don't fiu'a galena crystal in heated metal, as 
the heat impairs the of sensitivity the crystal. 
The crystal should its be held in ifi up by three 

If. you .have a garden long,enoíigb, one 1ine. of 
14- gauge- copper wire ig inere.,efti icnt,,tjhen r 

lumbar ..vl. shorter. . rips*, :.40 is eñsie_ to 
erect 

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

e * 

Keep the spaces between contaot studs free 
from dust or metallic particles. Use a small 
dry camel -hair brush when dusting. 

* * * 

A lead -pottered roof will make a. geed:" earth." 
This is due to a " dissipating " effect. 

* e. e - 

,leraale may not be slung acrese.streets, 

Loque connections moan bid faults. 
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WIRELESS CLUB REPORTS. 
The Editor will be pleased to publish concise reports of the meetings of wireless clubs and associations, 
reserving the right to curtail the reports if necessary. An asterisk denotes affiliation with the 

Wireless Society of London. 

The South London Wireless and 
Scientific Club.* 

OUR meetings on Wednesday and Monday 
each 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 a very short period 
to have created a new record. 

The members have responded so well since 
our formation, in November, 1921, that demon- 
strations, lectures, etc., have entirely eclipsed 
any idea that imagination may ha4e credited 
us with, and we hope that we shall be able to 
further our activities elf 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 -inch spark coil, glass plate condensers, 
oudin coils, etc., besides furnishing us with very 
interesting data regarding the construction for - 
mule 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- 
scriptions, 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 
to 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, 
fitting, as it does, in a 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. 

Our 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 practice? will also be 
held. 

The chairman made an an- 
nouncement urging all new 
members 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 new being sold. 

Hon. Sec.: bfr. J. Bever, 85, 
E:nm Lane, Heaton, Bradford. 

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, E.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 committee. - 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 49, Dagmar 
Road, South Hackney, E.9. 

* * 

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. Unfortugately, 
" 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 undotibted)y all were feeling much 
wiser on Sunday morning. The society hope at 
an early date to be able to pay a visit 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. 

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 formed 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 Tree Road, 
Hale, Cheshire. 

BIRMINGHAM EXPERIMENTAL WIRE- 
LESS CLUB. 

Hon, Sec. : 110, Ivor Road, Sparkhill, 
Birmingham. 

BLACKPOOL & FYLDE WIRELESS 
SOCIETY. 

Hon. Sec. ; 6, Seventh Avenue, South Shore, 
Blackpool. 

(Continued on paye 78.) 

A demonstration at the Cardiff and South Wales Wireless Society's headquarters. 
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WIRELESS SOCIETIES IN GREAT BRITAIN. 

.(Continued from pryte 77.) 

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

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

BRISTOL & DISTRICT WIRELESS 
ASSOCIATION. 

Hon. Sec. : ,5, I'ernbreke Vale, Clifton, Bristol:' 

BURTON -ON -TRENT WIRELESS SOCIETY. 
Hon. Sec. : 66, Edward Street,. Burton -on- 

Trent. 

CAMBRIDGE UNIVERSITY WIRELESS 
SOCIETY. 

Hon. See. : D. Wade, Esq., 16, Trumpiagton 
Street, Cambridge. 

CARDIFF & SOUTH WALES- WIRELESS 
SOCIETY. 

Hon. Sec. : 16, Adamsdown Square, Cardiff. 

CRYSTAL PALACE & DISTRICT RADIO 
SOCIETY. 

Hon. See. : 25, Beckenham Road, Penge, 
S.E. 20. 

CITY & CUILDS WIRELESS SOCIETY. 
Hon. Sec.:. City & Guilds Engineering. College, 

Exhibition Road, London, S.W. 7. 

THE CORINIUM WIRELESS SOCIETY. 
Hon. See. : The Old Vicarage, Cirencester. 

COWES & DISTRICT RADIO SOCIETY. 
Hon. Sec.: Pretoria, Castle Street, East. 

Cowes, I.O.W. 

CROYDON WIRELESS & PHYSICAL 
SOCIETY. 

Hon. - Sec, : Meadtnoor, Brighton Road, 
Purley, Surrey. 

DARTFOR -D & DISTRICT WIR ELESS 
SOCIETY. 

Hon. Sec.: 84, Hawley Road, Wilmington, 
Dartford. . ' 

DERBY WIRELESS CLUB. 
Hon. Sec. : 1, Littleover hill, Derby. 

:AST KENT WIRELESS SOCIETY.. 
Hon.-Sec. 8, Longford Terrace, Folkestone. 

EDINBURGH & DISTRICT RADIO 
SOCIETY. 

Ron. Ser.: 9, Ettrick Road, Edinburgh. 

THE FOLKESTONE & DISTRICT 
WIRELESS SOCIETY. - 

Hod. Sec.: 8, Longford, Terrace, Folkestone. 

GLASGOW & DISTRICT RADIO CLUB. 
Hon. Sec. : 7, Queen's Culons, Glasgow. 

GLEVUM RADIO & SCIENTIFIC SOCIETY. 
Hon. Sec. : Burfield, St. Paul's Road, 

Gloucester. 

GLOUCESTER WIRELESS & SCIENTIFIC 
SOCIETY. 

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

WIRELESS SOCIETY OF GREENWICH. 
Hon. Sec. : 18, Blackheath Rise, S.E. 

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

WIRELESS SOCIETY OF HULL & 
DISTRICT. 

Hon. Sec. : 16, Portobello Street, Holder. 
ness Road, Hull. 

LEEDS & DISTRICT WIRELESS SOCIETY. 
Hon. Sec. : 37, Meeborough Avenue, Leeds. 

LEICESTERSHIRE RADIO SOCIETY. 
Hon. Sec. : 269, Mere Road, Leicester. 

LINCOLN & DISTRICT WIRELESS 
SOCIETY. 

Bon. Sec. : 168, West Parade, Lincoln. 

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

LUTON WIRELESS SOCIETY. 
Zion. Sec.: Hitchin Road Boys' School, 

Luton. 

. RADIO SCIENTIFIC SOCIETY OF 
MANCHESTER. 

lion. Sec. : 16, Todd Street, Manchester. 

MANCHESTER WIRELESS SOCIETY. 
Hon. See. : 1, P4trkwood, Victoria Park, 

Manchester. 

NEWARK-ON-TRENT WIRELESS SOCIETY. 
Hon. Sec. : 44, Hatton Gardens, Newark.on- 

.Trent. 

NEWCASTLE- WIRELESS ASSOCIATION. 
Hon. Sec. : 51, Grainger Street, Newcastle - 

on -Tyne. .. 

NORTH LONDON WIRELESS ASSOCIA- 
TION. 

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

NORTH MIDDLESEX WIRELESS CLUB. 
Hon. Sec. : Nithadale, Eversley Park Road, 

Winchnióre Hill, N. 
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.NORTH STAFFS RAILWAY ELECTRICAL 
DEPT. WIRELESS SOCIETY. 

Hon. Sec.: 87, Spencer Road, Shelton, Stoke - 
on- Trent. 

OLDHAM LYCEUM WIRELESS SOCIETY. 
. Han. See. : .Oldham Lyceum, Union Street. 

Oldham, Lancs. 

PLYMOUTH WIRELESS & SCIENTIFIC 
SOCIETY. 

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

PRESTON SCIENTIFIC SOCIETY. 
Hon. Sec. i 119x, Fishergate, Preston. 

SHEFFIELD & DISTRICT WIRELESS 
SOCIETY. 

Hon. Sec. : 18, Linden Avenue, Woodseata. 
Sheffield. 

SOUTHPORT WIRELESS SOCIETY. 
Hon. Seo. : 26, Hartwood Road, Southport. 

STOCKPORT 'WIRELESS SOCIETY. 
Hon. Sec. : Mersey Chambers,.. King Street 

East, Stockport. 

SUNDERLAND & DISTRICT AMATEUR 
RADIO SOCIETY. 

Hon. Sec. : 15, Ridley Street, Southwick.on. 
Wear. 

SUSSEX WIRELESS RESE4RCH SOCIETY. 
Hon. Sec. Technical College, Brighton. 

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

TANEMOUTH (BOROUGH OF) Y.M.C.A. 
AMATEUR WIRELESS SOCIETY. 

Hon. Sec. : Y.M.C.A. Buildings, Bedford 
Street, N. Shields. 

WANDSWORTH WIRELESS SOCIETY. 
Hnn. See. : Technical Institute, High Street, 

Wandsworth. 

WEST LONDON WIRELESS ASSOCIATION. 
lion. Sec. : 19, Bushey Road, Harlington. 

Middlesex. - 

THE WILLESDEN WIRELESS SOCIETY. 
Hon. Sec.: 87, Mayo Road, N.W. 1I). 

WIRELESS & EXPERIMENTAL 
ASSOCIATION. 

Hon. See. : 18, Melford Road, S.E. 22. 

WOOLWICH RADIO SOCIETY. 
Hon. Sec. : 42, Greenvale Road, Milani. 

. tent. 
YORK WIRELESS CLUB. 

Hon. Sec. : .16, Wentworth Road, York. 

CRYSTOPHONES 
CRYSTOPHONE No. I 

OPEN TYPE. 
Comprising Single Slide 'Iunig Coil, 9" by 4 "; 
Super -sensitive Crystal Detector ; Grid Condenser, 
Terminals for Aerial, Earth and 'Phones.. 
whole mounted on handsome base of the best 
quality and finish.' 

Price .. E2 10 0 
A3tpre, with Doable Slider .. .. ,E2 15 0 
Above, with le a 4" Cod, Single Slider £2 15 0 
Double Slider ... .. .. . . £3 0 O 

(REGISTERED) 
COMPONENT PARTS 
Strawboard Cylind:rs, plain, varnished, or wound.. 

Tuning Coils, 6 ", 9 ", . 
re ", with single or double 

>li %Icr, mounted or unmounted. 

Condensers, grid type, circular variable type. 

Termisals, ebonite mouldings and sheets, and 
Receiving Sets of all descriptions made for the 

CRYSTOPHONE No.2 
CABINET, 

Comprising Fitments exactly as No. r. The whole 
mounted in handsome Mahogany .finish, double - 
hinged Cabinet of the best quality and workman- 
ship. 

With Single Slider Coil, 9' z {" 

Double Slider .. .. .. .. 
Witt: Single Slider Coil, re x q' 

trade. - Double Slider .. .. .. 

The Crystoplione represents Birmingham's Best in design, quality of material, 
and workmanship. If you buy a' Crystal Receiving Set, then insist on : 

THE CRYSTOPHONE 
The only guarantee of efficiency and quality. Attractive Trade Terms on application. 

£3 
£3 
£3' 
£4 

10 
15 
15 

0 

o 
0 
0 
0 

Disdt Máina -WIRELESS SUPPLIES CO., 64, MORTIMER STREET, LONDON, W.1. fielegkrtmS;.M lsfrago 07L ]f estdo, London.', 
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QUESTIONS Tr 
What is a valve ? 
IN outward appearance like an ordinary 

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 globo, so that the filament, grid, and plato 
are supported, in a vacuum, the latter being an 
essential condition of .the valve. 

e r * 

What is a grid ? 
The grid is a tiny spiral of hard wire, ono 

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. 
* * 

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." 

* * * 

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 centre of the coiled wire grid. 
Surrounding the filament and grid would he 
the nickel tube which we call the plate. 
Directly 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 

A CONDENS 
FOR the reception of continuous wave signals, 

it is necessary to employ either reactance in 
the circuit, or a separate " heterodyne " 

system. When the receiving set is thus 
arranged, it will sometimes 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 

VALVE 
pass through the coils of the grid, which 
remains positive and negative alternately. 

* * * 

What happens when the grid Is 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 wireless waves to pass through, 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. 

Felainenf Grid 
PlaLi 

P%iorces 

&crrmulafor 

Alale .8alfe: , 
From Alerrál and 72inrn9 Coil 

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. 

* 
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 
speech, music, or other signals being heard in 
the telephone receivers. 

ER HANDLE 
be incorrect. This can be 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 bent as 
shown in the illustration. By bending them 
in this manner they will be 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 ebonite, 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. 

S;) 

DAVIS & TIMMINS, 
LTD., 

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

SCREWS & TERMINALS 
FOR 

WIRELESS SETS 

Ask for illustrated lists. 

THE BRITISH SCHOOL OF TELEGRAPHY, 
will hold a [Ltd. 

SPECIAL CLASS FOR AMATEURS 
EVERY MONDAY EVENING. 

Particulars and Fees, apply AMATEUR 
DEPARTMENT, 179, Claphain 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, 
silk and cotton covered. 

AERIAL MASTS AND WIRES. Ebonite, 
Terminals. 

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

LOOK ! ! ! ONLY 24/6 
An asset for Wireless! Don't pay exorbitant 

prices for your Wireless parts. Make them 
yourself on the Ming Super Midget Lathe; 
21 in. centre, 10 in between centres. Can be 
driven by sewing -machine treadles, or power 
Other sizes to 5 in. made., Stamp. 

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

TO WIKELESS EXPSadbmNTERS. PATENT YOUrt INV. ENTIONS. 
They may prove very veinal-le. Particulars and 
consultations free. BROWN St CO., Patent Agents, 
0. Warwick Court, Holborn, London, W.C. 1. 
Established 1940. 

MOORE BROTHERS, 
CABINÉT MAKERS. 

CASES ; BOXES; SWITCH- 
BOARDS, etc., for WIRELESS 

SETS-A Speciality. 
Works: 9, POWELL STREET, GOSWELL ROAr, F.C.1- 

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

BATTERY OF 0 SPECIAL INERT CELLS. 
Long Life. Carr. Paid. Cash With Order. 

SINGLETON & ROME, speeealists, 
Suffolk House, Suffolk Street, Birmingham. 

N o. `r7 S. 
COPPERwWIRELED 

From stock while it lasts 4e1. per lb., bobbins and 
Postage tree. Cash with order. Reductions for quantities. 
J. JEMMIES, 3. Cloak Lane, London, E.C,4 

IYIHNTHLY 13 

Lady': 
or 

(tent's 30/- Brogue Shoe, Black Tan; deposit and 3f. monthly de- livery, de- livery, Send 31- now and say size required, Boot List Free 

MASTERS 
Ltd., 

78, Hope 
Stores. Rve. 

Eetd. 1669. 
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So quickly is the application of Wireless to 

the cause of justice progressing that this article 
tells of innovations which have been introduced 
slice the first article of this series was written 
only a few weeks ago. 

A S stated in last week's issue, the police 
IA of this country are keenly on the 

alért- to . the possibilities of adapting 
wireless to the suppression of,'crime. 

The Chief Commissioner of Police himself 
is devoting a great deal of attention to the 
regent rapid progress of the science. 

He believes that the portable wireless set has 
unlimited possibilities, and will be an important 
and useful factor in the future in the tracking 
down of a man endeavouring to escapo the 
arm of the law. 

' Experiments havé 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 continuums and 
constant communication . between head- 
quarters and officers on the track of the law- 
breaker. . 

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

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

Many problems will have to be entertained_ 
and eolvod before every police motor has its 
own portable set by means of which its -occu- 
pants can report their every movement to 
headquarters, and in return receive later 
instructions, or oven advice of news coming 
in from other quarters. Nevertheless, the 
London police hopo to have this scheme in 
working order eventually. 

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

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

This " squad " is a separate and mobile 
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 taker 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 wireless, and thereby making coin - 
niunications 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 equipping of the 
Cars of the most important heads of the 3i-ard. 
The " Big Four," as the area superintendents 
have been popularly termed, would .find wire- 
loss very useful if their .ears were fitted with 
it, to enable them to keep in close touch with 
their areas at all times. 

If- the perfecting of wireless - communication 
- proeoeds at the rate it is now progressing, 

small portable transmitting sets may be in- 
vented to more than double the use of the wire- 
less sots in the police cars. - - 

But there are many more difficulties in the 
way here. The task of preventing interfor- 
once is one. As they pursue their way at top 
speed on varying reads, cars must be able to 
talk to each other without either interfering 
with, or having their own messages 'rendered 
indistinct" by interference of any sort from 
other privileged transmitting sources. 

Then, again, will crop up the problem of 
secrecy. The messages .sent out between 
C.I.D.; H.QQ 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 âhe modern crook is study- 
ing the eubjeet too. 

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

In the U;S.A., the New York and Chicago 
Police Departments report yet another step 
forward in this adaptation of wireless to the 
causes of law and order. 

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

The headquarters of'the poke in both these 
towns have wireless transmitting stations; 
which broadcast the news of every fresh crime 
-over an area of thousands of miles directly it 
is reported to then.. 

Both police forces. 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 kept between cars travelling at 
fifty miles an hour. 

They have a miniitture set, with which, as 
soon as they can be manufactured in sufficient 
numbers every policeman in Chicago will be 

e'Owing to very generous, but nevertheless 
unwise, lack of restrictions, permissions to 
broadcast have been granted in Amorita to far 
too many people. interference is a bugbear 
over in the States through the air being over -, 
crowded with etheric messages: 

Is . Paris the police are calling wireless, to 
then aid in ew directions every day. A1di- 
tional patrol motor -cars 'are being equipped 
with wireless apparatus as quickly as circum- 
stanees permit. 

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

It is quite possible that in the futuro. in this 
and in other countries, as soon as a big"crinie 
is reported all wireless communications will be 
suspended for a period, except police calls. 

FATHER TRIES THE A.C. MAIN FOR VALVES. 
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G AM.AGES n Wireless for Amateurs 
Still Maintain the Lead 
i 

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

Gaulages are the Pioneers of the Wireless 
Industry 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. 

"Bonus" Unit Valve Panel 
Designed to obviate 
the use of several 
separate parts in a 
valve receiving set. 
Having the neces- 
sary inductance and 
condenser, all that 
is required is to con- 
nect them up with 
this panel and a 
valve receiving cir- 
cuit is completed 
for the reception of 

all kinds of signals (C.W. Telephony and spark). 
The panel comprises valve holder, filament re- 

sistance, grid condenser and leak, 'phone condenser 
and the necessary terminals for connections. The 
positions of the latter are clearly engraved on the 
panel. Finished in polished Mahogany and Ebonite onite 
with heavy brass terminals. Size 7 6 7 x 3 

/6 Price 
Single Valve 

Amplifier 

Experimental Change -over Panel 
" .M - ' T 

4..4 0 s o r 
s 
- 

4::;,`,t& }.1_ - 
A specially- designed panel for changing over from one 
set of receiving apparatus to another in One operation 
The continual changing of connections is entirely 
eliminated when using this panel. When comparing 
results on two receiving sets, it is essential to change 
from one to the other immediately, and in this the value 
of the panel is most pronounced. One high -tension bat- 
tery, one accumulator and one pair of telephones will 
suffice for both sets of apparatus under test. Highly - 
finished in polished mahogany, ebonite (matt With 
polished bevelled edge) and burnished lacquered 3 ft / 
brass. Size 12 in. x 7 in. x 31 hi. Price 

Complete Home Receiving get 

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

Terminal Panel 
This is an ,x- 
tremely useful 
piece of appar- 
atus for eon - 
necting 'phones 
and batteries in 
a valve circuit 
and many other 
kindred reasons 
where It is essential to have good connections at 
difficult junctions. Professionals, as well as ama- 
teurs will appreciate the advantages of this little 
panel. Subsurface wiring. Beautifully finished in 
matt ebonite 4 in. thick. Sizes 5} in. x 12 / 2} in. x I} in. Price 

Nos. 1 and 2 
Air Dielec- 
tric Type 
Variable 
Condenser 

(Faraday 
House 

Calibration.). 

Thisfnstrhment'will double the- value of any single' 
valve receiver. Quiet In operation, and gives ex- 
ceedingly good amplification when signals are re- 
ceived. Recommended for telephony. Easily con- 
nected to any one valve receiver. Handsomely 
finished in polished mahogany and ebonite, and 
fitted with heavy brass terminals. Size 
approx. 7 in. x 5 in. x 4 in. Price 

LOOSE COUPLED 
TUNINC 

INDUCTANCE 
Improved 

1919 Model 

This instrument is one of the neatest ob- 
tamable. It is of the best workmanship, 
electrically and mechanically perfect. It 
has 10 fixed and 9 moving vanes; and a 
maxhnnm capacity of 0003 mfd. Top and 
bottom panels of matt ebonite, with polished 
rounded edges: Fitted with engraved Ivor - 
tee scale as shown: A handsome-and oc /. efficient condenser. Price No. 1 604f / 

\o.2,'00045 mfd. 33/6 

The "Multi" Tuner 

Inductance ,value of primary o0015 
Henry. Do. Secondary between terminals : o- 10.00025 
H. ; 0 -2 00050 H. ;' 0-3 074 H. 0 -4 0.0010 H. ; 

0 -5 00012H. ; 0-6 00015 0 -7 0.0020 H. A most 
sensitive and selective Tuner ; 'better resulta than the 
ordinary "Tight." type. The secondary of our Trans - 
former is tapped off in eight sections, and brought out 
to studs mounted on. ebonite and operated by a rptary 
pick off, switbh. The sliding contact permits of the 
Primary. being selected at every turn. If a variable 
Condenser be used,ia shunt or series with the inductance 
atmospherics can be partly cut out and strength of 
signals lnereased. C i 
All metal parts insulated with ebonite. v/ 
Write to -day for Camages Free 

Made in Polished Mahogany, and of superior 
workmanship throughout. Designed to cover a 
range of wave lengths from 300 to 2,004 metres, 
and to receive telephony messages from broad- 
casting stations over 20 miles. Spark telegraphy 
up to 200 miles. Paris Time Signals, Ship and 
Station messages -all can be obtained. No com- 
plicated circuits to join up. A complete unit, includ- 
ing our No. 1.0003variable condenser £4/ in /6 (as shown) ready for working. Price 7 

Honeycomb Inductance Coils. 
The following table shows the number of 
the coils and the wave length they cover 
with the use of a 001 mfd. variable con- 
denser : 

Appron,, wave range in conjunction with 
'001 MFD. Variable Condenser 

Metres Price Metres 
170 -375 5/- 1340 -4800 
200 -515 5/2 1860 -6300 
240-730 5/2 2340 -8500 
830=1030 5/8 2940 -12000 
450 = 1460 .. 71 3100 -15000 
660 -2200 7/10 5700 -19000 

- 860 -2850 8/8 5900 -21000 
1120 -4000 91- ..7200 -25000 

Wireless 

A. 

A specially designed stand to carry our Honcycomb.eoils. 
Very simple in construction and most practical in use., 

Price Three coils may be mounted together, either as primary, 
9/5 secondary ardreactance,orin accordance with the ideas 

10 /8 of the user. The central coil is stationarÿ, whilst those 
10/8 at either side can each be moved through an angle of 
11/- 90', thus giving a large variation of coupling. Con - 

1110 nections from the coils are brought out to terminals as 
12/8 shown. Finished in polished mahogany and ebonite, 
14 - with burnished and lacquered brass fitments. A really 
15 - handsome and efficient piece of apparatus. 32/6 Size 8 in. x 6 in. x 5 in. Price 

Cheaper quality, price 201 -. 
Catalogue, full of good things for the Amateur. 

le :.!i. GAMAGE, LTD., HOLBORN, LONDON, E.C. 
. . . .. . .. _.. ... 
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RADIOTORIAL 
All Editorial Communications to be 
WIRELESS, The Fleetway House, 

I must say right away how very much I appreciate 
the letters sent 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 tenfold. 

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 
queries sent in by readers. 

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

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 to send 
in photographs has been so good that I am making 
a further offer. I will award 10s. 8d. to the owner 
of every photograph printed in POPULAR WIRELESS, 
and 22 2s. 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, 

London, E.C.4, 
and mark the envelope " Photo " on the left -hand 
corner. 

T. H. H. (Upper Tooting) says he is going 
to erect an aerial from a chimney stack to that 
of a neighbour's, a distance of about 50 feet, 
and about 30 feet high. By taking the aerial 
to another stack further away, he can get an 
aerial of 100 feet, one end of which will be 
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 60 feet In 
length in order to avoid the reduction in height at one 
end by 5 feet. 

addressed The Editor, POPULAR 
Farringdon Street, London, E.C.4. 

K. L. D. (East Sheen). -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 can give you a 
shock, and you might blow the fuse. The charging 
rate of an accumulator might coincide with or be 
above the usual current consumption of the lights. 
If so it can be placed in series with the main,.but this 
sort of thing is very dangerous. for the amateur to 
meddle with. 

a s 

W. T. (Hartshill). -Does the wire run under 
the ground past the 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 Wireless f There is no metallic con- 
nection between the transmitting and receiving 
stations. An earth connection is necessary only to 
get some good connection with the earth, which is a 
universal conductor. A water pipe is excellent, but 
an iron rod driven into the ground would do. 

s s 

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. 

s s 

M. C. G. (Essex).-What are " honeycomb " 
coils used for, and why ? 

Primary, secondari', and reactance in valve receiv- 
ing circuits. By the use of these coils the self capacity 
of the circuit is educed +a minimum. 

L. H. (Durham). -Can ordinary telephones 
be'used for wireless ? 

Not successfully. 
a 

. 

H. A. T. (London). -If I replaced the tele- 
phones for a buzzer, would it work and repeat 
the -Morse signals received on the aerial ? 

It would not. 
a a 

G. M. (Croydon). -What value would an 
inductance have to be to bring my tune side 
(Mark III receiving set) up to 1,500 metres ? 
The condenser is '001 mfds. 

080 mlcrohenr . s 
" CURIOUS " (Eltham). -How do aeroplanes 

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

bracing wires are electrically connected, as an earth. 
This is known as a capacity earth. All aerials and 
earths can be likened te.condensers, the aerial forming 
one plate and the earth, whatever it is, the other. 

a 

E. C. M. (London).-Up till quite recently I 
have been receiving excellent toiephony on my 
Mk.' IL A few days ago 

, 
it commenced 

" howling " every time I switohed the current 
on, completely preventing the hearing of 
signals. 

Without doubt, a broken, or faulty connection. 
Examine both exterior and interior connections 
thoroughly. 

s a s 

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 ? 

No ; " earth " in this car is the :later pipe. 

S. P. (Walsall). -Would it be possible to 
detect Morse signals on a buzzer using a 
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 ? 

s s a 

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

r No, not at all suitable: The range would be 
extremely small, only a mile or so. 

a a 
"PUZZLED" (Glasgow).- Should not your 

sketch on page 17 have four wires leading to 
the receiver instead of one ? I note that each 
wire has been inéulated. 

This sketch heading " Topical News and Notes," 
is not intended to be diagrammatical. In any case, 
the four wires would group to one common lead -in. 

s s . 
W. H. P. (L' 1). -Do you think the P.M.G. 

would object if I fixed my aerial to a telegraph 
polo ? 

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

s a 
W. F. G. (Bushey). -Are any batteries or 

accumulators required with the.P5e. receiving 
set described in number one ? 

No. 
- a 

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 definite experimental purposes. The 
power le limited to 10 watts, and this, in any case, 
would not allow of communication over this distance. 

(Continued on page 84.) 

THE MUTICRYST 

Registered Design. 
3 -STONE 

(Galena. Carborundum, Silicon) 
- CRYSTAL 

(REGISTERED) 

Increases 
the Utility, Efficiency and Delicacy 

of ANY Crystal Set by 300 per cent! 
Can be easily fitted to practically every type of 
Crystal Detector. Simply unscrew existing 
crystal holder and replace with the Muticryst. 
Outside dia. in. Terminal Stud 4 B. A. x r in. 

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

results under all conditions. 

For all practical purposes the 3 -stone Muticryst 
guarantees the most efficient results under all 

changing conditions. 
You cannot always get satisfactory results with 
a single crystal, but you will increase the range 
and delicate sensitiveness of your Receiving Set 
after fitting a 3 - Stone MUTICRYST.. The 
absolutely indispensable essential to every Crystal 

Receiver. 
PRICE 6/- POST FREE. Cash with order. 

N.B. For Scientific Research or delicate experimental work we recommend the 10 -Stone Muticryst, Price 251. each. 

Sold Everywhere. . 

WIRELESS SUPPLIES CO., 64, Mortimer St;, .London, W.1. M, ? nt 
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The 'Leading Firm 
We have io rears' 
Wireless Experience. 

ALL -IN SERIES, No. No. 1. 

SPARTS i a PAS 

Set includes :- Ebonite Panel, matt finished, 7" x 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 tit., S 6. 

THE 
BROADCASTING TUNER 

Complete set of parts. 
Require only fitting 

together 
All 'holes drilled. Wiring 

diagram supplied. 

Complete .. ... .. 18/8 
Cabinet to flt .s .. 4,9 

10 times more efficient 
than a coil and slider. 

NOTE. -The Broadcasting Tuner and Paramount Valvé, 
Receiver, together with Valve, Phones and Batteries, . 

make a complete station, tuhich will get all the speech 
and telephony going. 

THE PARAMOUNT 
VALVE RECEIVER. 

If you cannot get speech on your 
crystal set, JUST ADD THIS. Range 
will be increased 70 -100 smiles. 

Complete finished and lacquered 
£2 17 8. 

Set of Parts teady drilled, require only 
assembling. Condenser included. Blue, 
print of connections supplied. 28.8.: 
Polished cabinet to fit, 4/8. Valve extra.' 

WH14E THEY LAST. 
Sullivan 120 -ohm headphones complete 
-with cords (surplus), 17/8. Post 9d. 

SPECIAL OFFER i week only. 
Double Slide Tuning Coil. Specially, 

toow d for Telephony, 21/, Post Od. 

SEND 6d. for our ILLUSTRATED CATALOGUE " P " 
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for Amateur Supplies' 
We are the Pioneers of sets of 
parts to build your o'on sets. 

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

and of great value to all who build their own apparatus 4/- 
Set of Ivorine Tablets, +HT -, -; LT -, A.T.I., 

REAC, TEL, A, E, set of 7 1/2 
Ivorine. Beans, superior quality, 0' -180" (not cheap 

printed one) .. . .. 11/6 
Solid Turned Ebonite Valve Molder with,plain legs .. 1/6 
Grid Leak (Sphinx) and Condenser, mounted .. 5/- 
" Velvet " Laminated Switch Arms with 'Lacquered 

bush and nuts . .. .. .. .. 2/0. 
Studs and 2 nuts .. .. .. .. per doz. 1/8 
Valve Legs and Nuts, lacquered .. per set 1/- 
Valve Holders with Flange, " A " Type. .. .. 119 
Engraved Ebonite Thais and Knobs . r . 4/8 

All orders over £2 post free. Trade Enquiries invited. 

CONDENSER 
VALUE 

Complete Sets of Parts for 
VARIABLE CONDENSER 

ready to assemble. 

No Drilling or Fitting required. 
0015 001 0005 0003 0002 
27/- . 21/- 14/- .11/- 81- 

Cabinets - 
4/9 4/6 4/8 '4,'- 319 2/9 

The above are supplied with Ivorine Scale for panel mount- 
ing or engraved Ebonite top 4 ;' x 4I' for.box mounting. 
We can substitute Ebonite Bevelled dial in place of scale 
for 3/6 extra. 

PLEASE STATE W1EICH YOU REQUIRE. 
With List of Stations. 

-0001 
7/- 

PETO SCOTT, 
Also at 17, Fronce Road, Wood Green. 

The 
Condenser King, 

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

(Turn up by No.'63,:Higlr.Holborn.) 

J.E. EARTHING 
CLIPS 

1 in. 46 doz. 
11 6,'- 
1 7,6 

Other sizes on 
application 

FROM STOCK. 

J.E. AERIAL 
INSULATORS 

3 6 per doz. 

^O. I/1í 7/4 
2.1 

iIIIIIII11111111111111111111111illlil I 

J.E. 3-CELL POCKET 
BATTERIES 
S- per doz. 

J.E. SWITCHES ON 
PORCELAIN BASES 

1 way - - 2/71 each 
Double- throwover4/8 
D.P. - - - 5/- " 
D.P. Throwover 7/- ,, 

4eJEARYEibctricai CT! 
8, LAMBETH HILL, Queen Victoria Street, London, E.C.4. 

,G,. C LA 
p 

O 4, 
le,P Wireless Specialists 

'Phone : 8806 Gerrard. 
co 

ALL WIRFT ,FfS ACCESSORIES IN STOCK 

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

Register your name for a copy of our 
SPEW ILLUSTRATED CATALOGUE 
(Ready shortly. Post Free, 3x1.) 

'110. SirRANQ, ;LONDON, W.C.2. 

COMPONENT PARTS 
for Wireless Amateurs 

CONDENSERS 

'001 mf. 24,' 

Complete with scales. 

'0005 mf. 18,!- "'490 mf. f4l- 

UN'IT=COIL 
HOLDERS 

Made of ebonite and brass 
-' throughout. with excellent gun - 

Shows method metal finish. 

of flying. Fixed Unit .. ... .. 4/2 
Moving Unit .. .. .. 5/8 

All abovePost Free. Send your order to :- 

ASHLEY RADIO 
Telephone: 
4628 Royal. 

69, Renshaw St., Liverpool. 
Telegrams : 

" Rotary, Liverpool." 
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WIRELESS QUESTIONS ANSWERED. 
(Continued from page 82.) 

H. R. H. (Rock Forry). =Does light or dark- 
ness affect wireless, waves ? . 

Tee: Signals are 'Much stronger at night, and the 
range of transmission considerably increased. 

* * 

Does . the direction in . which the aerial 
points- in 'relation to that of the transmitting' 
station affect; the.- strength of the signals 
róceived ?. - 

_Yes.- Signals will be stronger , from a certain 
statfon: if- the instrument or lead -in end is pointing 
towards it. .This is the pr)nc(gle of wireless direction 

:finding: 

P. H. (Darlaston). -Would putting two 
crystals 'in cascade " improve reception ? 

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

* 

W. D. (Walsall). -Having seen how simple 
it is to erect a receiver in number one, I wish 

- to know whethel' if I increased everything in 
proportion using same 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 - 

,rnum-of the set.- The range of' reception does not 
ciepenil on this, however. It is the sensitiveness -of 
the crystal detector and 'the efficiency of the aerial 
Wet count. 

C. J. B. (Essex) asks if a potentiometer is 
necessary. in-a; crystal set. 

Not every type of crystal. needs a local battery 
circuit. and potentiometer. " Carborundum does, but 
silicon and many other crystals do not. (See article 
on crystal detectors.) 

- 
". NOV WE tt' -(Grantham) asks how stations 

working in 'the Morse 'code may be recognised, 
and how the origin of telephony may also be 
determined. 

An stations are given call signs. The majority 
of stations have three - letter call signs, although some 
have two amt four. 

Paris, for example, has a tvio- letter call sign, F L, 
and when you hear " C Q, C Q, C Q de F L," the follow- 
ing is the explanation : 

" C Q " is a call sign meaning " All stations." 
Paris calls C Q and separates this call by the sign 
" de " (- . - ,' in the Morse code), and then 
gives her own call sign, F L, to Indicate the name of 
the station that is calling- all other stations. The 
station calling always gives Its own call sign offer the 
sign de. - 

The call sign of the station to whom another station 
wishes to communicate is always given first, i.e., 
B It M de G L D, or, Lands End Wireless Station 
calling the steamer " Hunnle." 

COMPETITION 
RESULTS.. 

The entries for the second Broad- 
casting Competition were even 
more numerous than thoae for 
number one, but I have finally 

decided to award prises tp : - 

Mr. Peter Dow, 
23, Graháin 'Avenue, 

Kilbowiehill, . 

- Clydebank. 

Mr. G. Parsons, - 

51, Brettell Street, 
Dudley, Worcester. 

Mr. J. L. Wright, .. . 

8, Norbury Parade; = - 

London, S.W. 16. 

GEORGE HAGUE "..(Doncaster) asks what 
sort of receiver fie would require for signals 
from the Hague and Paris. 

You will get Morse from Paris on a good crystal set, 
but for telephony reception you will require a valve 
receiver. ,Using -one valve you would get only -poor 
results from Paris and the Hague in Doncaster, but 
with two or three stages of amplification you should 
get excellent results. The Hague concert is only 
sent on Sui days, but Paris sends regular Morse and 
telephony every day. (See Broadcasting Pro- 
grammes.) 

s 

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 Lan, etc., together. 
By soldering them (a long job if you use small tins) 
together you could -construct n fairly good earth, 
but it would be simpler to use a " one piece " earth. 
A sheet of copper or some good wire netting would do 
very well. . . 

" PESSIMIST " (Lincoln) says he heard tele- 
phony last Tuesday, from a. station called 

Two Emma Top." He expresses weary 
resignation at this enigma, and asks for a 
translation. 

Tf you are a beginner you may well be surprised. 
" Tiro 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 stating the sign, announces 
it as " Two Emma Top in order that the individual 
letteri 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 sa distorted when 
spoken by 'phone or wireless (though very rarely In 
the latter case).that these precautions are necessary 
Therefore, we cannot give you an introduction to 

Miss Two Emma Top.' 
s 

" NEW HAND " (New Cross) asks the mean- 
ing of the following mystic letters : H.F. ; 
L.P. ; A.T.I. ; H.T. ; L.T. ; E.M.F. 

B.F. .= High Frequency ; L.F. = Low Frequency : 
A.T.I. = Aerial Tuning Inductance ; H.T. = High 
Tension L.T. m Low Tension ; E.M.F, = Electro- 
Motive Force, The unit ofE.M.F. is the Volt. 

E. A. W. (Manchester). -In the article " How 
to Make a Receiver for 35s." the diagram 
Fig. 3 shows no battery. Is this correct ? 

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

s 

F. L. (Sheffield). -Can music be received on 
a crystal detector set ? . . 

Yes, quite well within a range of l.1-20 miles. 

C. J. R. V. (Newcastle -on- Tyne). -Does the 
Pest Office licence entitle one to erect, an 
aerial across a street ? - 

No. 
* * 

S. A. (Darlington): = ill our electric light. 
supply (250 -volt A.C.) interfere with reception ? 

.- -Yes. Using valves colt will doubtless .experience 
some interference. 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 ? c 

Only in the ca c where 'a licence is granted for the 
purpose of transmission. - ................. * * 

G. D. (Dulverton). -The main supplyis230 
volts direct current. Could I use this for my. 
plate 'current ? 

- 
. - 

_.. No.,. The pressure is too great, -.Even should you 
reduce this by Inserting resistance it would not be 
suitable. - It -would be. too n o i s y .- - - - - - - - - - -- 
. - ' 

T. T. T. T. (Birmingham).- Should I 11e com- 
pelled to get out a licence if I have no fixed 
aerial ? 

You would: 

D. W. D. (StroQd). --I have wound my in- 
ductance with 28 d,C.c... Is'there any sway of 
testing the winding; to-make sure that there 
is no. break in the. wire 2. -._. 

Connect one terminal of a dry battery to. the one 
end, end the other terminal to one of the .telepi:cae 
receiver leads. You can then test the continuity of 
ti :e winding-by touching the'other receiver lead to the 
flee end of the coil. If it is O.K. a distinct click 
v,)It be, heard. 

- *_. s 
J. T. -(Redcar). What is galena; silicon. 

.and ' carboruidum, and where can they be 
obtained, and at What price ? .. 

- Galena' and siliçen are mineral crystals, and car - 
borundum a chemical combination of carbon and 
silica. ' If required for wireless purposes they should 
be procured from a firm specialising in this apparatus, 
as all specimens are not suitable, Price is Od. to.ls. 
per specimen. - - i 

"RAG TIME" (Dorking). ---I am construct- 
ing the " rag and bone " set. To what wave 
length could I tune ? 

With 100 feet aerial about 800 metres. 

RADIO OUTFIT 
MANUFACTURERS 

ARE INVITED 
to submit particulars of, and lowest 
factory prices for, Radio instru- 
ments in large quantities. Only 
actual makers' estimates entertained. 

MEAD COMPANY, 
50, GEORGE STREET, 

BALSALL HEATH, BIRMINGHAM. 

WIRELESS FOR AMATEURS. 
How to make and use a Wireless Valve Receiver Set. 
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 econom cally 
and to work it successfully when made. Price 3/8 net. 
Send P O. for a copy. 

E,fiF.N, Sp9n,Ld,,57 Haymarket, Londof, 

MINERAL CRYSTALS 
FOR DETECTORS 

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

SMITHS AN 
PENRITHOUSE. 

CRYSTAL RECEIVERS 
(in stock) 

47/6 
'Phones from 32 "- Aerial Wires from 5'- 

Complete installations from 90;- 
ALEXANDER and SON, Manufactur,r3, 

5, Plantain Place, Crosby Row, 
Hop 3864, Long Lane, S.E. 1. 

WIRELESS 
Have you ordered your Receiving Set? 
If not, write imiñediitelÿ for our latest Cats: 

logue. Sets fully guaranteed. £7 10s. . 

Wireless Batteries -this is our speeiali :y. 
Ie yeti, 4; -; 38 -volt, 8'6 'each. Trade Supplied. 
THE INVICTA SUPPLIES CO., Premier House, 

153, Southampton Row, W.C.1. 

VARIABLE CONDENSERS 
_ 

I 

Rotary. 0005 Mfd, Air Dielectric. Ebonite Top 
and Knob. 'twine Scale, 0° - 180 °. in highly 
polished Cabinet, 3l ins, x 31 ins. x 3 ins 17/6 
each. Ditto; for Panel Mounting, without Scale. 
12/6 each, With Scale, 1/6 extra. All post 

paid, Best Material & Workmanship. 

FALCON & CO, 230e, Hermitage 
, Road, London, N.4. 
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No Valve Receiving Set can be termed efficient unless it contains a 

FULLER " BLOCK" 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 
idle. This cannot occur with the " block" type. Read this reprint from a recent issue 

of The Daily Mail." 

Live Agents wanted imme- 
diately in all parts. Trade 
enquiries solicited. Special 
terms to bona fide Wireless 

Societies. 

WIRELESS DAY BY DAY. 
One of the reasons for occasional disappoint- 

ment in receiving wireless with a valve set is the 
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. 

PRICES. 
£ s. d. e. d. 

2 -volt 40 amp. 18 3 carriage 9 
4 -volt , 1 12 8 , 1 3 
8 -volt 2 8 9 1 8 

Note : -These prices are ap- 
proximately 33iß/0 below those 

of the actual makers. 

OVER 20,000 ACTUALLY 
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 Sectic,o, Oxford St., W. 

Barnsley : Barnsley British Co- operative Society, Ltd. 
Hull : Wilfred Taylor & Co., 66, Lowgate. 
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CQ Std bi 
for ERICSSON PHONES 

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

maximum results if you fit Ericsson 
Phones -clarity, sensitivity, strength of 
signals and absence of " click." Specially 
suited to telephony. 
Ericsson Phones embody the accumulated 
experience of telephone manufacture for a 

generation. 
Easy to the head, light and comfortable. The 
magnets never lose their strength and " shorts " 
are non -existent. 

Write for Particulars 

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

Head Office : 

6o, Lincoln's Inn Fields, E.C. 2 

111 

I IS OE Mt MI MI IN s 

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. 

r sq. Section Brass Rod for Sliders, cut in 13' 
and drilled each end ready for fixing .. 

Inductance Slider, complete with plunger .. 
Cardboard Cylinder, rz" x q" diameter . .. 
No. 24 enamelled wire, H.C., true to gauge 
Large or small Condenser Plates (Aluminium) 
Large Spacer Washers for condensers, cut true 

lengths 
8d. each. 

.. .. r/- each. 
rod. each. 
z/8 per lb. 
r/6 doz. 

to I,000th 

Small Spacer Washers Ditto .. .. .. .. .. .. 
Ivorine Scales .. 
0003 mf. Condensers complete -assembled in polished 

mahogany boxes .. .. .. .. .. .. .. 

All necessary parts for above condenser -no drilling 
or fitting required, but unassembled .. .. .. 

Ditto, but without box .. .. .. .. 
Ditto, but without ebonite top, and box suitable for 

panel mounting 
Crystal Detector, mounted on Ebonite, complete with 

Crystal 
Large or Small Contact Studs .. .. .. 

Valve Legs, complete with nut and washer 
Government surplus Accumulators, 16 volt, 15 amp. 

hrs. In case complete. (Sent carriage forward) . 

Instrument Wire at rock bottom prices. 

6d. doz. 
I/- each. 

Iy /6 each. 

r5 /- each. 
zu - each. 

rol- each. 

5/- each. 
I/- doz. 
3d. each. 

25/- each. 

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

15, Kingston Road, Wimbledon, S.W.19. 
'Phone : Wimbledon 1030. Works, Merton. 




