POPULAR WIRELESS WEEKLY, FEBRUARY 3, 1923, REGISTERED AT THE G.P.O. AS A NEWSPAPER.

AN INTERVIEW WITH DAME NELLIE MELBA.

No. 36. Vol. 2

Feb. 3, 1923, \
s N g

If you want to know

How to Erect an Aerial, g
— Write to — !

‘“Popular Wireless.” II

FEATURES IN THIS ISSUE.
Re-winding Telephones. | The Cardiff Broadcasting Station.
The Transatlantic Tests.
Making H.F, Transformers.
Beginners' Supplement—Continued. Four Extra Pages.

Ideas for Experimenters.

Unsolved Wireless Problems.



POPULAR WIRELESS WEEKLY. February 3rd, 1923;

If your usual dealer
is unable to supply
write to our
nearest Depol
tor Leaflet
No. W.

/ The Ideal Valve for Reception

1S THE

EDISWAN
‘6AR )

Manufactured by a firm with over forty years’ ex-
perience in lamp-making, Ediswan Receiving Valves
represent the best of their class. Robust m con-
struction, silent and economical in working, the
“AR"” Valve is equally suitable for the ex-
well as for Broadcast reception.

BATTERIES
H.T.and L.T.

Ediswan Batteries are
always dependable for
efficiency and service.
Always insist on
«Ediswan "’ products
when buying Accu-
mulators or Dry Bat-
teries.

perimenter as

Price 15/- each.

THE EDISON SWAN ELECTRIC COMPANY LTD,
123/S, Queen Victoria Street, E.C.4.
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Leicester, Liverpool, Manchester, Newcastle-on-Tyne, Nottingham, Sheffield, Southampton, Swansea:

/}gaﬂwweﬁ
HEADPHONES

BRITISH
AND BEST

THE FINEST
HEADPHONES
PROCURABLE for

30/~
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and

Guaranteed g
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25 MILES [
BROADCAST- ||
ING STATIONS |

HOME WIRELESS SET

FOR
LCNDON, BIRMINGHAM, & MANCHESTER
PRICE £4:10:0 3

COMPLETE WITH AERIAL WIRE, INSULATORS,
ONE PAIR OF MITCHELL ’PHONES
and BOOK OF INSTRUCTIONS for use.
MITCHELLS “7%%° Itd,, 3, nve Lane,
WIRELESS 'y Peckham, g5

SHOWROOMS at No. 2,Gerrard Place, London, W.1.
(Next to Shaftesbury Theatre).

|

quality.
Catalogue, post free,
gives youdetails
of our Wireless

Headphones, Loud
Speake r,s’ and Type F '"‘Featherweight,” Actua’
—— Amplifiers welght, including cords, is 6 oz, only,

Obtainable from All Wireless Dealers.

S. G. BROWN, L™

don Showr s (Retail only) :

19, MORTIMER STREET, LONDON, W

Head Office & Works (Trade Only) : Victoria Road, North Acton, W.S.
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‘NEXT WEEK,

MAKING HONEYCOMB
| AND BASKET COILS.
AN EMERGENCY
RECEIVER.

l USEFUL ADAPTA-
TIONS FOR YOUR
SET.

! And Another Four-Page
BEGINNERS’
SUPPLEMENT.

The Melba Fund.
MENTIONED the other wcek that a
Melba Fund had been started by grate-
ful listeners-in. Contributions should

be sent c.o. The British Broadcasting Co.,

Magnet House, Kingsway, London.

In an interview (printed on another page)

Dame Nellie Melba deals with thc recent

“success attained in broadcasting her voice

from Covent Garden ta listeners-in all over

the country.
# ES *

Bergen to U.S.A.

AS a result of
the instal.
lation of a
new valve sct
the wireless sta-
tion at Bergen has
repeatedly  been
in communieation
with American
stations, whose
signals have been
distinetly heard.

The Bergensta-
tion has also been equally sueccessful in
transmitting replies, the American s{ations
reporting that the signals weve very distinet.
Radio in the Tube.

WIRELESQ messages have done more

than cross 3,000 miles of ocean.

They have penetmted through rock
and river to the depths of a New York
subway.

Recently night engineers. of the Inter-
borough Rapid Trausit Company, with
a receiving set only 18 in. long and 7 in.
wide and a loop aerial 4 ft. high, captured
part of a concert being given in New York
while their train was travelling at 40 miles
an hour under the bettom of the East River.
A few minutes’later they caught part of -the
programme of the Kaunsas City broadcasting
station 1,300 miles away. All the time there
werc going on around them the roar and
din that make New York’s subways one of
the most terrible wonders of the world.

During most of the time the engineers
heard with perfect cleamess, though there
was considerable interference by induction
from passing trains and the motors in the
train on which they were travelling.—From
*“The Times.”

* ] *

The Glasgow Station.

ACCEPTANCE of the offer made by the
British  Broadcasting  Company
(Limited) ‘to erect a transmitting

station at Port Dundas Electricity Power

Station has been rccommended to the Cor-

Dame Nellie Melba,

TOPICAL NEWS AND NOTES. |

poration of Glasgow by the Electricity Com-
mittee of the Corporatlon Should the pro-
posal be agreed to it is, T understand, the
intention of the company to locate the plant
for the production of the wireless waves in
the sub-station at Port Dundas, and to
erect the transmitting aerial between two
of the tall chimney stalks of the station
The company are prospecting for premises.
to serve as a studio or concert-room in a
central part of the city. These premises
will be linked up with the trangmitting
station, from which music and other matter
will be broadeasted for the benefit of owners
of receiving sets in and around Glasgow.

"It is expected thaf arrangements will be
made to broadcast the performances of the
British National Opera Company ,on the
occasion of their visit to the Cohqeum,
Glasgow, in March, This service would be
arrang,ed on lines similar to the broadcasting
of the operas from Covent Garden, London
but the large number of amateurs who use
the short-range receiving sets will, of coursc,
share in the service when thc operas are
being transmitted “from the local station.

x & *

Temporary Glasgow Station.
A TEMPORARY wireless broadcasting

station was erected in Glasgow in
connection with the recent motor
exhibition held in that eity. Under the
call letters 2 B P, and on a wave-length of

410 metres, preliminary tests were carried

out at six o’clock each night, followed by a

concert at 7 p.m. throughout the exhibition

week.
* * *

“The Diddlers.”

EVERY advance in scienee appears to
be accompanied by an advance in
crime, and wireless does not prove

to be an exception. It may not be realised

by some that the ‘“licence dodger . is
liable ‘to a £100 fine or even 12 months’
hard labour, and that the authorities are
claborating a schéme for tracking them
down. In itself, it may- be thonght that

*licence dodging” is not a very scrions

thing, and anyway, " it’s only diddling the

authorities,” but the serious aspect of un-

licensed wireless and unregistercd stations

looms up very blackly in times of political

and industrial stress, as was proved in

the Great War and, later on, in Ireland.
* * *

His Unseen Friends.

OME idea of the enormous number of
listeners-in can be obtained from the
fact that - the operator at' Eiffel

Tower recently received the overwhelming

number of 56,000 postcards in response

to an appeal for criticisms, If he had had
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NEXT WEEK.

WHAT I THINK OF
BROADCASTING.

By Sir Landon Ronald.

THE PERFECT RADIO
VOICE.

By a Physician,

THE VIBRATION.
By John Hil.

any previous doubts as to whether there were

more than a hundred or so people listening

to him broadcasting his weather reports,
the dozen or so mail bags that arrived must
have caused him to perform some mental
arithmetic in noughts.

* * *

+Tracked by Wireless.

THE Blackpool and Fylde Wireless
Society have started a campaign tc
clear the ether of reaction fiends.

The society intends giving full scope to

several of its members who propose doing

aerial detective work to track offenders and
cducate them. A repetition of the offence
might, it is said, involve the withdrawal

‘of the amateur ecxperimental licence.

* * *

G. K. C. by Wireless.

R. G. K. CHESTERTON, whose speech
at the dinner of the London Burns
gathering was broadcast recently

from Prince’s Restaurant via Marconi

House, - ““ came through” very clearly on

my loud speaker, especially the chuckling

of the gentleman who sat next to Mr.

‘Chesterton while he was speaking !

* * *

Satire.
R. CHESTERTON, who is, of course,
a leading literary light of excep-
tional witty brilliance, regards wire-
Jess' telephony from a real Chestertonian
angle.

*“It ‘is strange,” he said, “ that science
should have produced an instrument that
can speak all over the world when the
world has nothing to say. The gift would
have bcen a priceless boon at different
epochs of the world’s history, but at the
present time there is nothing of importance
to broadcast [

Waiting for Uncle Jeff’s evening story.
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NOTES AND NEWS.

(Continued from previous page.)

The King’s Set.

HEAR that a wireless setis to be installed
in Buckingham Palace. Before long
we shall probably be hearing a speech

transmitted by the King from his own

private broadcasting studio. The. possi-
bilities of this form of addresging vast
crowds almost takes onc’s breath away.

% * *

Radio Receptions.

A LARGE reception was held last Friday
at Australia House, to hear the

B.B.C. concert of Australian'* stars.”

The Prince of Wales was present, and

:listened-in with enjoyment.
* £ Ed

Plans for Birmingham.

VI‘HE British Broadcasting Company has
appointed Mr. Percy Edgar director
of the Birmingham Broadeasting

Station, a capacity in which he has acted

during the experimental and formative

period.

A suggested skeleton programme for the
future i8 likely to include a ** demonstration
hour ”’ (says the ‘‘ Birmingham Post ™) for
the benefit of shops dealing. in wireless
equipment, when prospective buyers and
inquirers will be able to hear the sets offered
for sale in actual use. At the moment, the
only time when sellers of wireless gear can
demonstrate the equipment is after
6.30 p.m., by which time closing hour is
at hand. The demonstration will be fol-
lowed by a children’s hour from 5 to 6 p.m.,
when fairy stories, tales, and suitable music
will be sent out. Women will be catered
for between 6 and 6.30 p.n. in & * women’s
corner.”. The rest of the evening will
prubably be divided as follows :

6.30 to 7 p.m.—A talk on art, literatnre,
and miscellaneous subjects.

7 to 7.15.—First news bulletin and an-
nouncements in connection with the station.

8 t0.9 p.m.—Concert.

9 to 9.30 pm.—A talk- on subjects of
general interest.

9.30 to 9.45.—Last.news bulletin, ete.

9.45 to 10.30.—Concert.

The talks to be arranged will, it is hoped,
include short addresses by politicians on

A photographer s impression of Mr, George Robey,
the famous comedian, broadcasting one of his
infmitable *“{urns > at Marconi House,
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such questions as the League- of Nations.
Other plans include a series of short ad-
dresses on Sunday nights by a clergyman
with a gift for straight speaking, not ncces-
carily on religious: topics, but on subjécts
suitable for Sunday transmission. The
talks will occupy only eight to ten minutes.

* * *
Radio Socfety of Great Britain.
HE amnual conference of delegates

from societies aftiliated to the Radio

Society of Great. Britain was held
at the Institution of Electrical Engineers
recently,” when Dr. W. H. Eccles, the
newly ~elected president, delivered his
presidential address. The annual dinner
was held afterwards at the Waldorf Hotel.
Dr. Eecles announced that the committee
had decided to make an award annually of
a Radio Society medal to any British
subject who, in the opinion of the president

and viee-presidents, performed the greatest

service to 1adio science during the year.
The retiring president, Admiral of the Fleet
Sir Henry Jackson, presented a silver elock,
on behalf of the society, to Mr. and Mrs.
Philip Coursey, in recognition of the valu-
able work voluntarily done by them in

- connection with the recent successful tests

in Transatlantic wireless telegraphy carried

" The ﬂoral tnbute presented to Dame Nell-e Melba
by appreciative * listeners-in.’

out by members of the society from Wands-
worth, when, during ten suceessive nights,
more than two thousand receptions of
Transatlantic messages were recorded.
ARIEL.

casting Programmes.

Note.—The Bar Lightship, Liverpool,
sends telephony at 7 am., 9 am,, Il am,,
12 noon, 1 p.m., and every two hours until
9 pm. Calls “ Dock Office.” Liverpool
answers “ Bar Ship.”

In addition to the regular transmissions
carried on between the British amateur

What you can hear

every evemng of the week on your set
TELEPHONY AND MUSIC TRANSMISSIONS.

Note.—See announcements in dailv Press for-last minute alterations in times of Broad-
' No Broadcasting during hours of public worship on Sundays.’

Station. Call sign.  Wave-length Remarks.
in metres.
Marconi House, London, -~ .
" Broadeasting Station 2LO ., 309 ,, Usnally every cvening, 5 to 543 p.m. ;
7 and 9.30 News; 7.15 Orchestra ;.
8.25 to 10.30 Music.
Newcastle Broadcasting i
Station . S5NO .. 400 ,. Asarulefrom 7 to 10 p.m.
Manchester Brocxdcashng
Station .. 2Z2Y .. 38 . Eveory evening, usually from 6 to
10 p.m.
Birmingham  (Witton) e
Broadeasting Station  SIT o0 425 ., Every evening, usually from 6.30 to 10
p-m. (News, Concerts, ete.).
‘Cardiff Bmadcantun« )
Station . WA .. 395 .. Service commencing shortly.
Croydon .. GED . 900 ..' Throughout day to aéroplanes.
Wnttle, Fssex ... o SMT .. 400 ., 'Fuesdays. 8 p.m. (Concert).
Paris .. ao .. FL .o 2,600 . 11.15 a.m. Weather report ; 6.20-7 p.m.
Weather report and Concert ; 10.10
‘Weather report.
 Konigswusterhausen .. LP .« 2,800 .. Between 6 and 7 a.m., between 11 and
: 12.30, and betwecn s and 5.30 p.m.
The Hague .. PCGG .. 1085 ., Sundays, 3to5 (Concert.) L
Haren .. .o .. OPVH .. 900 .. Practically every . 20 minutes past
each hour from 11.20 to 4.20, giving
messages to aeroplane on the
Brussels - Paris, Brussels - London,
and Brussels-Amsterdam lines. y
Radio-Electrique, Paris —— .. 1,665 .. 5.5 p.m. News Items; 5.15 to 6.10 Con-

cert ; 8.45 p.m. News Items ; 9 to 10
p-m. ’ Concert.

stations, much telephone conversation ma.y
be heard from St. Inglevert (A M), Le
Bourget (Z M), and Brussels (B A V). These
stations are quite powerful, but they call for |
& little extra care in tuning. Wave-length, |
900 metres.

All times given are G.M.T.
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" THE ROMANCE OF UNSOLVED
 WIRELESS PROBLEMS,

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

A well- known and  popular contributor to this journal deals with some of the
fascinating w1re1ess problems that have yet to be solved.

O some it might appem mvidious to
suggest that Wu'el(;ss “"has . a moje
romantic side than any other branch

of science. = Yet, from one point of view,
that scarcely secms to be an exaggeration!
By this I do not mean merely the - fatt thes
music and messages can be borne on the
wings of ether waves, so_that one may listen

in to broadcast concerts;and tunea receiving”

setso as to pick them up, at will; from different
placeq hundreds of miles apart. * W onderful
as it is, that is but a practical (and £ome-
times quite an unromantic !) result of pioneer
work in wireless. For, who can doubt
that scientists and wireless experts are as
vet but on the fringe of the subject ?

A Dream of Ages. :

Only a few days ago clear speech was re-
ceived from New York on a six-foot frame
aerial !

The romance of it all lies rather in the

reflection of what has been revealed and
achieved, and of impending and awe-
_inspiring discoveries, which the writer, for
one, has no doubt whatever we are on the
verge of now—discoveries ~which may
throw light upon the secret of life. itself.
And cven although some of them may not
be the result of wireless investigation alone,
they will be largely the result of achieve-
-ment in the sphere of wireless endeavour.
Indeed, as time goes on, one realiscs more
and morc how inseparahle the (so-called)
differeént branches of science really are, and
how  interdependent research workers in
different fields have become. .

Not to begin too far back, let us start
with the thermionic valve, In this we have,
surely, one of the most exquisite instru-
ments ever devised by man. By .means of
it, electrons are forced to detach them-
selves from a tungsten wire, which may be
no more than 1-2,000th of an inch in dia-
meter, and to constitute, in what is virtually
a vacuum, a path for an electric current.

When we consider that an atom-—once
supposed to be the minutest conceivable
fraction of matter—is a coarse mess eom-
pared with an clectron, and that clcctrons
and magnetons are believed by many to
constitute the ultimate source of all matter
and oven-of energy, and that the thermionie
valve constitutes a means of disintegrating
matter into such an elementary condition,
it is clear that we arc faced with an actual
scientific achievement somewhat anzlogous
to the rclease of atomic energy. Moreover,
it lands us in a field of research in which the
drcam of the old alchemists may be realised
—the transmutation, for example, of base
metals into gold, although that js but one
of a multitude of possibilities.

Thus it may be said that the thermionic
valve, developed for a special function in
wireless, has already carried us into a
new sphere of research, in which we stand, as
vet, dazed—scarce able to grasp the vast
possibilities.opened up.

The story of the gradual development of
wirelegs telography, of the perfecting of in-

struments and appliances until at last there

-is no great practical difficulty in ‘girding the

earth in 1th of a second, is too. well known to
nced expositxon here.  The .development of

-wireless  telephony—speech and music—

awaits but sufficient improvement in mech-
anical detail to attain the same range.
The first shock of excitement over, men

-turned their attention to further develop-

ments.

The objection was raised that the universal
radiation of waves rendered it extremely
difficult, if not impossible, for messages to
be despatched which could not be pncked
up by any receiver on the line of march of
the waves, It was found that, like those
of light, electro-magnetic waves can bhe
reflected and concentrated, and commerecial
services are now carried on by waves that
travel in invisible beams, and can be
directed at will from a.transmitting to any
receiving station, other stations bemv
avmdcd £0 that messages are only plcked

by the one they are intended for.

A still further improvenment is stated to
have been recently invented by M. Belin,
by means of which secret transmission can
bo effected, so that it will be absolutely
impossible to tap messages sent -by his
apparatus.

Power and Pictures.

Although the printing, on hoard ship,
of newsn received by wircless is not new,
on the very day I began this article an
important announcement was made in the
** Daily Meil ” to the eflect that on no fewer
than nine great ships in the Transatlantic
service of the Cunard Company a full
 Atlantic * edition of the * Daily Mail ”
will be printed daily—relying solely upon
wireless for the reception of news.

Wireless can now be received by means of
underground ** aerials,” by submerged sub-
marines, and in mines in-the bowels of the
earth, for the cther permeates all liquid and
solid, as well as gaseous, matter, and waves
propagated in it will pass through solids as
well as through the atmosphere. Again,
the possibility of controlling any mechanism
by wireless from a distant point has been
proved beyond all question.

Touching on another aspect of the subject,
there are some who believe that power will
be transmitted by wireless—power suffi-
cient to drive engines, forinstance. Although
the writer is not one of them, he is not, like
others, prepared to deny the possibility of
this ; for if the mysterious ether, of which
we ta]k s0 much and know so httle, possesses
the amazing properties—including almost
incredible density—attributed to it by
scientists, it may be capable of serving
economically as a wave power medium, in
somewhat the same manner that water was
discovered by M. Constantinesco to be capable
of transmitting power waves economically

through pipes.

Herr Plauson, a German, has made ex-
tensive experiments for utilising atmo-

$39

spheric differences of potential, and his
apparatus includes a device for converting
such electrical cnergy into useful work by
first converting it into ether waves.

Accustomed: though we have become to
the idea of wireless telegraphy and telephony,
there romains other fascinating applications,
of wlre]ess, at-which inventors have been at
work for half a generation. On one of thesc
is the transmission of pictures. Hithertq
no satistactory method has been evolved,
but in December last was announced the
invention of a new and. successful -methed
of transmitting photographs by wireless.

Let us consider what this means. ‘A
newspaper correspondent at present de-
spatchcs his communications from, say,
Egypt, by wire or wireless, and it appears in
the next morning’s issue of our daily news-
paper. But any photographs he may have
taken have to be despatched by aeroplane
or other means of conveyance, so that it may
be days or weeks before they can be repro-
duced. But with an efficient wireless
picture-transmitting apparatus, photographs
of, say, treasurcs from the Luxor tomb,
taken to-day, would appear in to-morrow
morning’s paper with the. deseriptive
account.

Riddle of Life.

Everything we see—colour and form—is
entirely the “result of light waves reflected
from it; it is but part of a contmuom
picture fornied by Nature’s cinematograp

The day will surely come when, by means
of cinematograph machines, almost con-
tinuous plcturcs will be taken, and trans-
mitted by wireless, so that one will enter a
cinema theatro, take a seat—not knowmg
what may appear on the screen--and
witness soul-stirring events in distant parts
of the world within a few seconds of their
occurrence. Again, it will no doubt como
to pass that we shall be able to converse with
a person by wireless and see him at the same
time.

It is quite impossible, in such an article
ag this, to ignore the spectrum, for it is the

 unknown portxons of the spectrum that re-

present missing links between electro-
magnetic waves and. light and "other vi-
bmhons, and it is possible in these nnknown
portions that we mustseek for the elucidation
of things that are at present mysteries—for .
the solution possibly of the riddle of life and
death.

Another of the more fageinating and ro-
mantic possibilities. of wireless—hecause.of
the’ essentm.lly human "element—lies in .its
application “to telepathy. .- That therc is
some natural wave force at work, as betwcen
individuals, there can be no "doubt whatever,
whether we cousxdel its” result in thought
reading, or'in the phenomenon e‘(pcnenccd
by many persnns fmm time to time, whcn.
qmto “involuntarily, thoughtf; or 1mpms‘nom'
are conveyed to one another, though separ
ated by thousands «f miles.

. Will'it ever_be possible so to apply wnre-
léss to thought waves as to cast thera upon
the occan of ether—in miuch the same way
that a’ mdssage is flung into space—to be
lecened again and reconverted mto the
sensation-of thought.

Great ds are the ( difficulties to he overconic
to effect this, the problem is a fa.scm&tmg
one indéed ; think of sitting in’ an armchair
and,, WIthout a written: or, spoken word,
commumng in thought with anothex person
at will—thousinds of miles away !

What a prospect for fond hearts severed
by distance- but: beating in-unison !
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SINGING TO THOUSANDS.

By DAME NELLTE MELBA, in an Interview with Ariel,

The thousamds of ** listeners-in *> who heard Dame Nellie Melba singing at Covent Garden

last week, will be interested in her opinions as to the possibilities of broadcasting.

In this specxal interview —granted to a representative of POPULAR WIRELESS -

Dame Nellie Melba shows herself keenly interested in the art of broadeasting
and the future that lies before it.

WHEN 1 called to keep my appointment
with Dame Nellie Melha, who had
kindly granted me an interview for
Porvrar WIRELESS, I found the great
singer resting after a rehearsal at Covent
(darden. But I gained an immediate im-
pression that she was intensely intercsted in
broadeasting, and although, as most people
I\nr)wx she sang by wireless for ¢ The Daily
Mail ? some time ago, I could see that the
rnormous interest in the success achicved
by the hroadcasting of “ La Bohéme ™ had
impressed, her deeply.

Melba—one speaks of this great artiste
24 one would speak of Caruso, Pachmann
and Patti, without the superfluity of a
prefix—Melba,- when I asked her what she

thought of the invention which enabled:

thousands of people all over the eountry to,
- hear_her voice, replicd swiftly and almost
exeitedly,

‘ Extraordinary.”

“It is the most marvellous invention of
the age,” she declared. * Tt iz almost like
magic; yet I suppose when one has studied
the science of wireless everything connected
with it seems quite ordinary and easily
nnderstood ? 7

“Ina way,” I replied, ‘“ onc’: enthusiasm
i a little moderated when the mysteries are
mysteries no longer—but it is certainly an
instance where fa.xmlnmty does not. breed
contempt.”

Melba nodded.

“Is it true,”’ she asked, * that my voice
wasg heard as far away as Copenhagen

“And farther,” I replied. ‘ Reports
have reached the editor of PoruLir WiRE-
LEss, that your veice was heard. from
Irundreds of places in Europe.’”

“ It is so extraordinary how it carries so
far,” said Melha, with a puzzled little laugh.
* T myself have had letters from people in
all parts of England and Scotland, and a

wire from Paris eongratulating me, and

saying that my voice was clearly heard. I
feel so delighted to think that such a great
multitude of people should heve been able
to listen fo me when singing at Covent
(iarden, and that they heard not only my
voice, but the actual words as clear as people
sitting in the front row of the stalls.”

““A Great Help.”

I mentioned the fact that the microphones
at Covent Garden were even closer to her
than the people in the front row of the stalls,
and that when she made her speech after
the end of Act ITI. of * F.a. Bohéme’ the other
evening, I had heard every word, clearly
and distinctly all over my drawing-room,
frem the-loud speaker, as if she had been
next to me.

Melba madc a little gestare—a gesture that
spoke in a language of its own—her wonder
at the achievements of wireless. It was so
eloquent that I. knew how sincercly the

knowledge of her broadcasting suecess had

- affected her. Itis not given to many artistes

to gladden the hearts of thousands of people
zt one operatic performance.

* And what effect do you think this broad-
casting will have on musical art ? * T asked,

‘I am sure it will ‘be of great help,”
Melba replied quickly. “If good music is
given, it will help tremendously towards the
education of large numbers of people with
regard to good music. They will have op-
portunities of learning all that is best;
they will be able to enjoy the finest operas.
It cannot fail to do good, and to stimulate
an everr greater interest in the work of those
splendid artistes in the British Na,monal
Opera Co. The future of broadcasting is
indeed a big ene, and the r(spon.‘lbnhty
vast.”

CRYSTAL SET t
IMPROVEMENTS:

}

IN cases where a variable condenser is not
provided with & simple crystal type of
_receiver, the addition of such will prove
very useful. ‘It will allow of finer tuning,
and that in iteelf may tend to increase the
strength of the signals received, and even
the range of reception, because, generally
speaking, telephony requires far - sharper
tuning than is necessary for spark recéption ;
0003 “mfds. would be a suitable value, and
it can be conneeted right across the aerial
and earth terminals.

The set may not he provided with a tele-
phone condenser. Examine the telephone
terminals and see if there is a wire running
from each to a small flat immovable piece:
of apparatus. If there is no telephone con-
denser there will be but a single connection
to cach of the phone terminals. A telephone
condenser does not affect cither the wave-
length range or the range of reception of a
sct, but improves the tone of the signals
conmderablv. A small fixed eondenser of
about 001 mfds. capacity of any type will
answer the purpose, and the valué is not at

-all critical.

Then comes the question of erystals.
Soemeé of the detectors supplied with B.B.C.
sets. are provided with good crystals, and
some are not. No -user of a crystal set is
ever satisfied, or very rarely, that he is
using the most suitable mineral for the
purposs. H he is close to a broadeasting
statiom, and mgnals are strong, he can afford
tosacrifice sensitivity for stability. Curiously
cnough, it is rarely, that both ‘these useful
points are possessed by one particular
erystal. One of the most stable of crystals
is the fused silicon when used in contact
with a fine copper wire.

If the intending listener-in is situafed
somewhere towards the limit of a crystal
set range for the reception of telephony—-
say about 15 or more miles from a broad-
casting station—then he must be prepared
to handle the more sensitive and less stable
varieties if he desites to obtain results,
Galena, with a fine German silver wire con-
tact, is one of the most sensitive crystal
detectors, but requires constant re-adjust-
ment. In this case a buzzer for testing
purposes is very useful. Refer to the short
article on this subject in the first supple-
ment.

Do not purchase a loose coupler type of
crystal receiver unless it is_ posscssed of-
both what is known as a change-over switch,
and a testing buzzer embodied in its circuit
—that is, unless you have had previous
expericnce in tuning-in. Loose couplers are
very efficient and useful, but gencrally
necessitate about five different adjustments,
all -of which are liable to vary with each
other, apart from that of the erystal.
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This circuit, reproduced from the ‘‘ Radio Digest Illustrated,” presents some interesting possxhxlxtxe-' in
regencrative reception. The tuning unit comprises a_single slide inductance coil with a .0005 mid. vdriable
condenser_in the aerial circuit., A .0002 mtd. variable condenser is placed in parallel with the coil in order
to allow very fine wave-length tuning.

The two fixed condensers have each a capacity of .005 mid. while the grid Jeaks have a resistamee of
2 megohms in the case of that placed across the fixed condensers and 1 megohm in the case of that placed
across the grid condenser, The capacity of this latter is .00025 mfd. The valve should be famrly soft, and
take about 30 volts on the plate.

Taoning is accomplished by means of the * variable inductance and the parallel condenser, the senes

.condenser having .a fairly midway readiug, together with a careful filament adjustment, -
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WIRELESS TELEPHONY FROM NEW YORK.

The success of the recent Transatlantic Telephony Tests marks another milestone in the progress of radlo communication.
The following article describes the reception of the American messages at the works of the Western Eleetric Co. at Southgate.

By ONE WHO WAS THERE.

HN the early morning hours of January
A 15th, for the first time in history, a
human voice spoke by pre-arrangement in
America, and was clearty heard in England.
At 2 am., by Greenwich mean time, a
party of about fifty men sat with telephone
receivers at their ears in a room at the New
Southgate (Middiesex) works of the Western
Electric Company. They heard first a voice,
with an American accent, speaking steadily
a series of American place names—* Buffalo,
Philadelphia, Baltimore, Washington. . . .”
Then, clear and strong : *“ This is Mr. Thayer,
of the American Telephone and Telegraph

Company, speaking from 195, Broadway..

New York City, through the Rocky Point
Station of the Radio Corporation of
America.”

The speaker went on to deseribe experi-
ments in long-distance radio telephony made
by the company in 1915, and wound up his
opening address by saying -

“ Beyond a small group listening for this
message in England. T do not know whose
ears this message may reach. To all who
hear it, I wish health and prosperity. Will
you who are now hearing it inform me that
you have head it, and tell me how clearly it
came to you ?”

At 3.57 a.m. the listening party, having
laid aside the headphones, heard the same
voice, even more clearly than the first time,
through a loud speaker, replying to a
message which had been telegraphed to Mr.
Thayer from the works by British Press
representatives, twelve minutes before.
Mr. Thayer had been asked his.opinion on
the possibility of the Ku Klux Kilan move-
ment becoming popular in Europe.

Tt was these two happenings which most
vividly impressed the minds and stirred the
imagination of all who were privileged to
attend the demonstration, of which they
marked the beginning and the end.

Weonderful New Method.

The tests were carried out by the Ameri-
can Telephone and Telegraph Company and
the Radio Corporation of America, in co-
operation, with the objeet of determining
the feasibility of commereial transatlantic
radio telephony.

They were the outcome, explained Mr. T.
Gill, European chief enginecr of the Western
Electric Company, who presided over the
novel early morning meeting, of a great
amount of research and steady development.

The tests, of which that demonstration was.

a part, would probably cxtend over several
months to come. Special transmitting
apparatus had been installed at Rocky
Point, Long Island, and conneeted with
New York, roughly 70 miles distant, - by
telephone wires. The speakers were at 195,
Broadway, New York. They were Mr.
H. B. Thayer, president, and Gen. J. J.
Carty, Mr. A. H. W: 8. Giffard, and Mr.
Blackwell, vice-presidents, of the American
Telephone and Telegraph Company.

It was stated that the power used at
Rocky Point was “ several hundred ” kilo-

watts, and the wave.length approximately
5,350 metres. High-power vacuum tubes
were used. Their use, it was pointed out,
had the great advantage that the production
of high-frequency waves, suitably modulated
for radio telephony, could he done more
easily than with other standard apparatus.
The transmitting station also employed the
technical device of sending out only that
component of the modulated wave which
was essential for intelligible telephony.
With the nsual method of transmission not

.only this essential component, but one

swhich contains no element of signalling at
all, is radiated. The effect of the new
method is thdt the same intelligibility was
secured with an expenditure of only one-

The frame aerial and set used tor the reception of
the-New York telephony.

fourth or one-fifth of the power previously
required at the sending station.

The telephone trarcmitter nsed in the
tests was able to supply 200 kilowatts to-the
antenna, which would be equivalent to at
least 600 kilowatts in a system (if such
existed). transmitting the complete mwodu-
lated wave. Another advantage was that
the range of frequencies occupied by the
transmission was less than one half of that
required by the ordinary methods.

The Transatlantic speeches were received
on an eight-valve set, the aerial being an
indoor frame six feet square, installed-in a
‘temporary hut near the new factory build-

-ing of the Western Electric Company at

New Southgate.
By arrangement with the Western Union

Telegraph Company a line of the Trans-
atlantic cable was specially kept open for
the sending of confirmatory telegrams from
New York, and of return messages from
New Southgate. Soexact was the organisa-
tion of this service that at 2.8 a.m., Green-
wich time, a telegram came in to the works
reporting that Mr. Thayer had finished his
first speech at 2.6 a.m., Greenwich time.
Two minutes was the average time occupied
in the transmission of the shorter messages
from either side.

There were Yong periods during which the
speakers were heard better than are some
orators in a great hall. Their remarks
ranged from historical facts about their
company, and its share in the development
of radio telephony in America, and acknow-
ledgments of the work of those responsible
tor’ the research which had led to that
wonderful demonstration, to details ahout
the weather in New York, American . Press
extracts, and after-dinner stories.

Through a Snowstorm.

At the beginning there was an appreciable
amount of electrical disturbance, which
prevented some who were not experienced
listeners from hearing perfectly. The © old
hands ” at listening-in, however, were never’
in any doubt. as the c@pious notes of some of
them showed. Gradually the audition
improved until, even with the loud speaker,
it was more distinct than on the average
trunk telephone line, and never a word was
missed by ‘anyone. Perhaps Mr. Thayer’s
delivery was the best, for he was alwags
heard without difficulty.

He reported once that it was raining in
New York while he spoke, and that there
had been a snowstorm during the day {Sun-
day). He had driven to the office through
a heavy fall of snow.

Later, after various congratulatory mes:
sages had been telegraphed from New
Southgate, by various members of the
assembled company, including Senator
Marconi, Major T. F. Purves, engineer-in-
chief of the General Post Office, and Mr. O. B.
Harriman, First Secretary -of the American
Embassy, Mr. Thayer remarked .

* Had I known that so many distinguished
gentlemen in England were sitting up tilf
two and three o'elock in the morning to
hear “me, I should ‘not have spoken so
seriously about my little experience in
driving through a snowstorm. I apologise,
particularly to Major Purves.”

The gathering included Sir Evelyn
Murray {(sceretary to the G.P.0.); Capt.
Miles, R.N., representing the First Sea Lord ;
Capt. Blandy, representing the Air Ministry ;
Sir Arthur Shirley Benn, M.P. (president of
the Associated Chambers of Commerce);
Mr. Godfrey Isaaes ; Mr. S. J. Goddard, vice-
president of the Western Union Telegraph
Company ; Dr. H. W. Nichols (the radio
transmission expert from America, -largely
responsible for the success of the demon-
stration); and several distinguished British
engineers,
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CARDIFF BROADCASTING STATION.
The following details are fo hand concerning the broadcasting station at Cardiff. The
station is now practically completed, and will be in operation very shortly.

BY OUR SPECIAL REPRESENTATIVE IN CARDIFF.

VT.RY shortly the new signal, 5 W A,
will be radiated from Cardiff Broad-

casting Station on a wave-length of
395 metres. Doubtless the event will pro-
diice in listeners-in to the first call a feeling
of excitement such as astronomers must
experience when a new star swims within
their view.

The city has a prominent place in the
history of wireless. Cardiffians should’ be
proud of those facts which give their dis-
trict a claim to provide a home for one of
the first stations. Mr. Arthur Mee, of that
great Welsh journal the “Western Mail,”
reminds us in a note of the intimate associa-
tion of Wales, and particularly of Cardiff,
with the development of telegraphy and
telephony.

Reception in the Valleys.

The first trunk telephone line in the
kingdom was laid between Cardiff and
Newport, Mon., in 1881. Sir William Preece,
a Welshman, carried out his classic experi-

carried on the person—future Postmasters-
General permitting.

One problem receiving attention at the
moment is that of interference with recep-
tion. Intending listeners-in to the Cardiff
Broadcasting Station may be somewhat
daunted by the suggestion made that diffi-
culties are likely to spring up in Glamorgan-
shire owing to the volume of minerals in the
county, and its mountainous contour.

The experience of the owner of a receiving
set operated in a valley right in the coal-
field may serve to allay uncomfortable
feelings on this head. Reception from
Birmingham is entirely satisfactory; that
from Manchester, although not so clear, fs
not accompanied by much interference. In

_the opinion of the writer, who knows well
the conditions under which the Welsh
receiver referred to is working, the slight
-trouble may well arise in Manchester itself,
where electrical power is employed on 3
considerable scale.

4

ments in wireless telegraphy between
Ydvernock and the Flat Holm ; the latter
an island just outside the famous coal port.
Wireless telephonic communication be-
tween the * Western Mail” Offices and

Newport, Mon., in 1912, was the first time"

in history for such a feat to be performed.
Nor must it be forgotten that Hughes was
a Welshman.

Jt is interesting- in quite another way
that close to the gates of the Cardiff Broad-
casting Station are several strects named
after noted engineers, such as Telford,
the *“ Colgssus of Rhodes,” and George
Stephenson, the inventor of the locomotive.
These were pioncers in the age of steam,
still holding its own in the volume of mes-
sage carrying, yet slowly giving way to an

cra of electricity, in the course of which the.

hand-written word will tend to be used less
and less. Instead of the steel road and
snorting monster, we are going to com-
municate with each other by means of an
inyisible -track and a noiseless instrument

Experimental Station 2 N B, erectel by Mr. J. Barnaby, of Sale, Cheshire.

£ There must be mnch clectrical disturbance
in Birmingham also, so it may be questioned
as to how much the earth conditions be-
tween the points of transmission and recep-
tion may be responsible for the elimination,
en route, of interference. It would not be
surprising if Newport, Mon., listeners-in
find interference arising from Cardiff, since
from the Broadcasting Station and in the
direction of Newport lie three iles of cable,
underground and overhead, stretching to
the Roath power station.

Bristol should have strong and clear re-
ception from Cardiff.

The apparatus installed at the Cardiff
station is identical with that used at New-
castle. The power is obtained_ from the
Canton Power Station. This station was
recently the. principal gencrating station
for Cardiff, but is now a “sub” to the
Roath station. It is used for transforming
the current generated at Roath. The aerial
i3 attached to a 150-ft. chimney stack;
similarly to the aerial at Newcastle.

RADIO COMMUNICATION
 ON LAND AND SEA.

By -G. H. D,

T is a well-known fact that wireless com-
munication is much better over the sea
than over land. This was first proved

conclusively during the South African War,
when attempts were made to’ establish
wireless communication between various
sections of the British army scattered over
the veldt. The apparatus—which con-
sisted of a coil transmitter and a coherer
receiver—had, as it happened, been tested
between a ship at sea and a shore station
and had proved efficient up to a distance of
60 miles ; . but when tried on the dry veldt
this range was reduced to less- than . haif
that distance.

Effect of Rain.

Later it was discovered in the case of land,
communication was much better after
heavy rains when the soil was well satur-
ated—in fact the moister the ground the
better the communmication. For a long
time these variations in wireless communi-
catioir over the wet and dry portions of
the earth completely puzzled scientists,
but at length after much research it has been
finally traced to the different effects of land
and sca on wireless waves.

It has long lLeen proved thet non-con-
ductors of the .ordinary electric cirrent

permit frecly of the passage of wireless

waves. Now the crust of the earth is com-
posed for the most part of materials such as
carbonaté of lime, quartz, silica, mica and

" marble—all of ,which in their pure statc are

non conductors of the ordinary electric
current and therefore permit of the passage
of wireless waves.

Consequiently wireless waves travelling
over dry ground will penetrate into the
earth to a considerable extent provided the
ground .is dry enough. It follows, there-
fore, that a large amount of energy is lost
owing to this penetration or absorption and
the wave'is greatly weakened.

Question of Wave-length.

What will happen, howéver, if a shower of
rain falls on the ground ? Once the rain
has fallen a layer of conducting matter in
the form of moisture is spread over the
smiface of the ground, for moisture is a
fairly good conductor of electricity. Con-
trary to non conductors, conductors oppose
the passage of wireless waves, so that com-
paratively speaking only a small portion of

the wireless waves penetrate below the.

surface of moist soil, so there is not much
loss of energy and the wave will travel
farther with unimpaired strength.

With regard to wireless communication
over the sea. this medium also being a fairly

good conductor of clectricity—much better-
than moist earth—it prevents any appre-.

ciable penetration of the waves, and there-

fore there is very little loss of energy.by

wireless waves travelling over the sea as com-
lpar:;d with waves which travel over dry
and.

It has been calculated by experts that
waves of 300 metres penetrate into dry land
to a depth of three or four hundred metres,
whereas the penetration of waves.of the same
wave-length into thesea only reaches from
about two to three metres.

e
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The RADIONETTE offers the highest effictency with a specification and

equipment second to none, and therefore we will send it to you for a—

SEVEN DAYS’ FREE TRIAL IN YOUR OWN HOME

If you are not satisiied, return it, and we will rzfund you your money.
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GUARANTEES MAXIMUM RESULTS

The MU@hﬁquML@mf@ IRRESPECTIVE OF PRICE AT MINIMUM

COST AND INCLUDES A PAIR OF SIEMENS

8.000 OHM HEADPHONES, TWO CRYSTOR AERIAL INSULATORS, 100 fr. =~
Copper Aerial Wire. .

YOU “LISTEN-IN" AT ONCE! NO EXTRAS, 5
PRICE £3 : 10 : O inclusive of B.B.C. DUTY & Ko
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64 Mortimer St. London W.1. . &\0«“2 N S g
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i Everyone
i seence of wireless telegraphy :
: should send for our new deserip- -
i tive catalogue without delay. :
: This catalogue Is brimful of in- :
 teresting details and fully de-
: scribes the one-valve set illus-
i trated herewith-as well as many
iof our other models.
: will see, the abridged specifica-
: tion below is especially good for i
! 50 inexpensive a set.
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BROADCASTING RECEPTION SETS

One-Valve Set Complete for Working, £7:10: 0

Including All Accessories

interested in the?.

As you

Passed for
Broadcasting
Licence G.P.0.

No. 1038.

DESCRIPTION:

Single Valve, mounted on polished }-in. Ebonite Panel with
Variable Condenser, smooth _acting resistance, grid leak

and condenser ‘and all terminals clearly en-
graved in white, in a Mahogany Polished
Cabinet, g in. by 5 in. by 5 in.

£3:15:0

A TAPPED COIL for wave-lengths up to goo

ohms

Plus B.B.C. Royalties.

metres with 2 terminals’ for coils for any
higher wave-lengths.

The coil is enclosed and the
tappings are brought out to
an 8-way switch mounted in
the front of the cabinet.

ACCESSORIES INCLUDED:

Siemens’ 54 volt high-
tension Battery with plugs
for altering the voltage

4 volt 50 amp. hour low
tension Accumulator in
case with carrying strap £1 :
One pair of
Head Phones of 4,000
resistance

One Detecting Valve

£0:15:0

4:0

ensitive
£1: 1:
£0:15:
Total

What wireless enthusiasts think of this set.

EXCELLENT
RESULTS.

83, St. Gabriel’s Road,
Cricklewood, N.W.2,

Dear Sir,~I wish to take the
liberty of informing you of
the excellent results I have ob-
tained with one of your ** Alders-
gate »’* sets, which I bought just
before Christmas.

Besides the 2 LO concerts,
which come in very loudly, I
have had good speech from
Writtle, Croydon and many
amateurs.

Yours faithfully,
L. J. HILLER.

VERY
PLEASED.

279, Plumstead High
Street, Plumstead, S.E.15.

Dear Sir,—Am very pleased

with single valve set received.

on Friday. 1 tried it on my
aerial in the evening with ex-
cellent results.

Yours faithfully,
W. J. STEAD.

CONGRATULATE

YOU.

22, Ashleigh Grove,
Fulwell,
Sunderland.

Dear Sirs,—I received the
Wireless Set to-day. I am
very pleased with it and con-
gratulate you in sending out
such a fine instrument at the
price.

Yours faithfully,
C. E. ANDERSON.

-

'VERY GOOD
RESULTS.

47, Medusa Road,
Catford, S.E.6.

Dear Sirs,—I have pleasure
in informing you that I am
getting very good results from
the one-valve set which I re-

cently purchased from you.'

I regret that I have not written
before and have had mo time
to come along and see you.
Should there be anything further
which I require I shall most
certainly get it from you.

I am, yours faithfully,
L. G. GRAY.

We are now in the position to supply EDISWAN A.R. 6 VOLT
VALVES from stock at FULLL. MAKER’S DISCOUNT.

WIRELESS

(DEPT. A)

81,

INSTALLATIONS LIMITED,
TURNMILL STREET, LONDON, E.C.

(Nearly opposite Farringdon Street Station, Metropolitan Railway,)

clee

£7:10:0

i
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By H. EDLIN.

SIMPLY MADE H.F. TRANSFORMERS.

GENERALLY speaking, H.F. amplifica.
- tion is little used by amateurs, L.F.

amplification being more adopted
owing to the simple way in which it can be
operated for' all wave-lengths. TItis, of
course, known that H.F. amplification is

practically useless for very. short distances

and where the transmitter is powerful,
whereas-this method of amplification is ideal
for “ bringing in” long-distance stations.

For ‘example; the person with several
stages of H.F. amplification is much more
likely to receive the Ameriean amageurs in
the Transatlantic tests than the person
using L.F. cirenits. It is the object of this
short article, therefore, to give the amateur
some practical date aifd suggestions for
making H.F. transformers, which are the
chief appliances necded, other than the-valve
itsclf, for building an H.F. amplifier.

= Arranging the Windings.

* The former, on which the actual primary
and secondary coils arc wound, is very
simple to construct, as will be seen from
Fig. 1.  Alis adisc of fairly thick cardboard,
which must be quite dry and preferably
dipped in melted paraffin wax hefore wind-
ing is commenced.  It-is 3 in. in diameter,
with another circle deseribed coneentrically
with the ciccumierence, 1} in. in dianeter.

I3slots

o]
v

L

D| Fi6.1. ‘VaLvE LEGS

screwing up the nuts on the top. The four
valve legs should be fixed so that the
complete former can be cagily inserted into
an ordinary valve holder or socket.

The next operation is winding the former,
and this should be done very carefully. The
wire used should be 40 or 42 S.W.G. silk
covered. The winding is begun by soldering
the ¢énd of the wire to valve leg I.P. and then
winding in one slot, out the next slot, and
80 on in the same way es an ordinary basket
coil, the piece of cardboard between two
adjacent slots being the same as a peg in a
basket coil former.

The winding should be continued until
the required number of primary turns are
completed. It should be noted that the
number of turns counted from one side of
the former is only Aalf the number of actual
turns because there is an equal number of
turns on the other side of the former. The
end of this primary winding is soldered on
valve leg O.P. Several turns of silk are then
wound on the former before the secondary
winding is commenced.

To wind the secondary coil the end of the
wire is soldered on the leg I1.S., and the wind-
ing i8 proeceded with until the required
number of secondary turns arg in place, the
end of the wire being soldered on the leg O.S.
Both windings should be in the same
direction, that is, both anti-clockwise, or
both clockwise.

Number of Turns Required.

In the table, Fig. 2, the number of turns
are given for approximate wavc-lengths.
These wave-lengths are obtained by using
a variable condenser of ‘0002 mfd. capacity
in parallel with the primary of the trans-
former, although a smeller capacity con-
denser could” be used with consequent
reduction of wave-length. Similar trans-
formers for higher wave-lengths can be
constructed by experimenting with a greater
number of turns, always keeping about 15
or 20 more turns in the secondary than in
the primary.

1 2 | 3
‘Approx.Wave-length!| 200-350 | 300-450| 400-600
Primary Turns ....| 40 | o0 ‘70
- —| i
Secondary Turns .. 56 | 65 . 85—

This should be easily understood by
referring to the same diagram.

- Thirteen equally spaced slots are then cut
in the disc, as at X, from the circumiercnee
down to the smaller circle. They should he
about } in. wide. Two dises of {'in. ebonite,
C and B, are then cut out 1 in. in drameter,
and are placed above and below the caxd-
board and in the centre of it.

Holes are drilled at 0.8, 1.S,,°0.P., 1.P,,
through both pieces of chonite and the card-
board, so that four valve legs (which can he
obtained at most wireless dealers) ean casily
‘pass throngh. :

Lach leg is then sccured to the whole by

INSULATION EFFICIENCY.

T}IE following method has been found
very satisfactory in attaining high in-
sulation efficiency at very low cost.
Installations may be constructed extensively
in wood and give results equal to those in
which ebonite has been employed.

In the ordinary case where wood is .em-
ployed it must be heated in an oven to dry
ont moisture, and then shellacked to prevent
the- moisture’s re-entry. . In the case under
discussion tht wood need not he so treated,

Fig. %
Insvisted Metal
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but one coat of shellac on it would be ad-
vantageous.

It is proposed to-fix a wood terminal
vertically on one end of a single layer in-
ductance. Drill a quarter-inch hole in the
desired position slightly deeper than the
screw part on the terminal. Melt some
sealing wax or a portion of an old gramo-
phone record in a small tin. The tin should
have a small lip so that wax will pour out

_easily.

When the wax is molten pour into the
hole alrcady drilled quite to the top. In-
sert terminal in the molten wax in the lLole
and hold in position. As the wax is just
about to assume its final set a slight pressure
on top' of terminal should be given. It
will be found that this makes a strong job,
as the terminal cannot be removed casily
unless the wax be re-heated (Fig. 1).

Knobs for Detectors.

_ Slider rods may be attached in like man-
ner, always taking care that a slight thick-
ness of wax separates thé metal from the
wood. Surplus wax that spreads out be-
yond the metal can be neatly trimmed off
with a wood chisel (Fig. 2).

To fix ordinary type terminal the hole is
drilled right through the wood and a washer
larger than the hole is fixed on bottom end
by a nut. Insert serew part of terminal
in hole with washer at bottom side, pour in
the molten wax and hold till set, then trim
off (Iig. 3). Other uses may be found by
the ingenious constructor.

For instance, the metal parts in a erystal
detector (where adjustments are made) may
have insulation sweated on to them by first
coating the part required with shellac
varnish and then applying molten wax—
symmetry being attained by rapidly re-
volving, cte., whilst wax is cooling (Fig. 4).

To prevent adhesion of wax to metal, tho
metal should be oiled ox greased ; thus wax
may be moulded.
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“HOW FAR WILL IT SEND?”

By B, R, CUMMINGS, Radio Engineer General Electric Co.

An interesting artiele by an American Radio Engmeer, dealing with some of the important factors affecting the range of a transmitting
Amateurs who are interested in logging long-distance signals will learn mueh from this artlcle

ONEof the questions almost invariably
asked by people who see or speak of a
wireless transmitter is, ¢ How far will it
send?” This question is entirely justifiable,
and the following brief review of the factors
affecting the range of radio transmitters
has been prepared in an effort to explain
the hesitancy which is frequently shown
by radio engineers in claiming any specific
range for a wireless transmitter.

In the first place, a wireless transmitter
will transmit several times as far at night as
in daylight; it will transmit farther on a
dark night than on a moonlight night. This
is due to the fact that the sunlight and moon-
light cause an ionization of the atmosphere
which results in much greater losses than
occur when such ionization‘is not present.
The greatest ranges are obtained when the
atmosphere betwcen the transmitting and
receiving stations is most nearly a perfect
insulator.

Trouble with ¢Statics.””

The range depends upon the nature of
the territory lying between the transmitting
and receiving station, the greatest ranges
for a given power usually being obtained
over water. Any metal, particularly iron
or steel, lying between the stations will
cause a less of signal strength. Such metal
may either be in the form of artificial
structures such as buildings or building
frameworks, or may be in the form of ore
deposits. Some sections of the country are

noted for their poor location for radio re--

ception, and the cause of this can usually be
traced to this reason.

In many places it is possible to receive

effectively from all directions but one, and
it is usually found that in this direction a
metallic structure or a metal deposit is re-
sponsible for the lack of reception.

A wireless station which can be depended
upon for reliable communication through the
winter months for a given range, can only

work effectively during the summer months

over a fraction of this range, assuming that
the power of the transmitter is not increased.
This is not due to any diminution of signal
strength, but to the percentage presence of
so-called “ static ” disturbances during the
summey months.

Static disturbances, which result in
cracking, hissing, or grinding noises in the
receiver headphones, frequently sufficient
to make radio signals . unintelligible.
have been the sub;ect of investigation and
analysis for many years, during which time
many attempts have been made to deter-
mine their origin and means for preventing
their detrimental effect on radio reception.
While some very special receiving equip-
ments and antennze system shave been
devised to increase the ratio of signal
strength to static strength (the so-called
‘“ signal-static ratio ), the most positive
way .qf overcoming static seems to lie in
transmitting sufficient power to make the

other

radio signals intelligible even in the presence
of static.

Points for Consideration.

This was the procedure followed for
example at the Lafayette Station in Bor-

deau, France, which was built by the United

Stites Navy Department during the ‘war,
-for reliable communication in the &vent of

the transatlantic cables being cut by .the
enemy. This station has a capacity of
1,200 kw, and was, when it was built, the
largest wireless transmitting station in the
world, and its capacity was made large
primarily to insure trans atlantic communi-
cation during the summer months when
static is most prevalent.

The range which is a.ccomphshed depends
also, of course, upon the type of receiving
equipment which is used, and upon the
ability of the operator to use his equipment
to best advantage. A receiver with one or
more stages of amplification will receive
stations . which cannot be heard without
such amplification, although there is a
limit to the extent to which amplification
can he used. It does not serve, for example,
to overcome static disturbances, because
such disturbances are amplified to the same
extent as the radio signal itself, leaving the
signal static ratio the same, and, therefore;
not making the message any more in-
telligible.

The wave-length at wlnch transmission is
carried on is also an important factor in the
range which ean berealised withagiven power.
Energy radiated at short wave-lengths is
absorbed toa much greater extent than
energy at longer wave-lengths, and for this
reason very long wave-lengths are usually
used for a long distance, such as trans-
oceanic  com-
munication.

easily interpreted are unreadable by inter-
ference caused: by other stations.

In general, therefore, in specifying the
range of a wireless transmitter, it is neces-
sary to specify whether transmission will be
carried on in da.yt,nme or at night ; in winter
or summer seasons ;' the type of receiver,
and the amount of amphﬁcatlon which will
be used; the nature of the country lying
between’ the transmitting and receiving sta-
tions; whether or not uninter mpted com-
munication is xequlred or whether so-called
*“ deferred service” is satisfactory; the
wave-length upon which transmission will
be carried on ; the kind of transmission de-
sired—that is, telephony, continnous wave
telegraphy, or interrupted continuous wave

telegraphy ; the vicinity in which the trans-
‘mitter will be located with respect to other
transmitters ; and lastly, but by no means
of least importance, whether or not the range
specified, even after the foregoing conditions
are known, shall be a conservatiye one, or
one which is the maximum which can be
expected.

Some equipments will frequently transmit
distances far greater than the rated range
of the set. For example, a transmitter
manufactured by the General Electric
Company which is ratéd, under definite
conditions, at 175 miles, has recently com-
municated by telephone over a distance of
4,050 miles. This performance was, of
course, the result of an unusual combination
of favourable conditions.

In view of the foregoing, anyone con-
cerned in the range of radio stations should
assure himself of the conditions under which
the transmission has been or is to be carried
on before arriving at any conclusions in
regard thereto.

The personal
equation of the
receiving Op-
eratorisof im-
portance. Sig-
nals which are
quite read-
ahle to some
operators are
absolutely un-
intelligible to
others.

The number
of stations
which work in
close proxim-
ity to each
alsa
decrease
ranges which
‘would other-
wise be ob-
tainable, for
many signals
which have

suficient
strength to be

Mr. L. F.Poynting’s four-valve receiver, 3, Forefield Terrace, Lyncombe Hill, Bath,
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LFOR FINE ADJUSTMENT

HE necessity for very fine adjustments
on modern wireless receiving sets
becomes more and more apparent

every day, and, as a very slight alteration
in"the adjustment of a condenser may mean
all the difference between the reception of
excellent music, and the sound of hoarse
mumblings, so may that little extra varia-
tion of the filament rheostat mean all the
difference between a smoothly working
valve and a catastrophe in the shape of a
burnt-out bulb.

- Bad "adjustment cannot always be re-
garded as the fault of the operator, however,
as in many instances, especially in the case

of new instruments, ¢ tuning ”* knobs work
stiffly, and being, as a rule, small in size,
de not lend themselves to easy and rapid
sdjustments.’

The illustration shows a method of ob-
viating much of the difficulty experienced
in this respeet. Drill a small hole as near
the edge of the dial as possible, that will
take a }-in. screw. Then obtain a small
knob, of the type used on the lighter pattern
telegraph keys, and fit it into the hole.

It will be found that by the aid of the
additional knob, a dial so treated becomes
much easier to adjust, and correct * tuning ”’
i3 comparatively casy of accomplishment.

REMOVING INSULATION.

MAN-Y amateurs who make eoils of

the sliding contact variety - ex-

perience difficulty in baring the

turns in order that the slider may make

roper contact with the wire of the coil.

he following method is suggested as one
way of overcoming the difficulty.

A thick cardboard cylinder of approxi-
mately the same diameter as the former of
the coil is split along its length, and bound
tightly over the entire coil, leaving a gap
about 4 in. wide. A wooden block roughly
# in. thick is then procured, and a sheet of
emery-cloth firmly glued to one end. The
insulation on the exposed part of the coil is
then removed by means of the emery-cloth.

1f the former is all wood, and provided
there is sufficient spacé at cach end of the
coil, two thin wooden laths } in. apart
might be screwed to the formerin lieu of the
cardboard tube, and would answer the same
purpose.

AN IMPROVISED LOUD

SPEAKER.

MAKING SMALL FLAT
' DRILLS.

MANY attempts have been made to
reproduce loud-speaker signals with-
out distortion, and up to the present,
although there has been considerable pro-
gress in that direction, none have becn
attended with complete success.

The accompanying photograph illustrates
the very simple apparatus employed by an
ingenious amateur in what is claimed to be
a fairly successful attempt to solve the
problem. A single tclephone recciver car-
piece is suspended in the centre of an ordi-
nary metal saucepan lid. It will-be scen
that the sound emitted by the receiver is
collected by this, and reflected back in the
opposite direction.

It was intended merely as an improvisation
but the results claimed would seem to prove
that the idea possesses serious possibilities.

AMATEURS constructing their own wire-
less sets are often in need of small
drills, and they will find it quite
simple to make théir own * flat ”-drills for
a very trifling cost.

The best material to use is * silver stecl ”’
rod, which may be bought in any size from
the local ironmonger or todl-factor at 1id.
or 2d. per ft. length. Steel knitting needles
are excellent for the very small sizes.

The screws most used by wireless:
amatewrs are } in, Jf; in. and 5 in. Whit.
or 2 B.A, 3 B.A, and 4 B.A,, therefore tho
most useful sized drills to make would bo
“ tapping ” sizes and * clearance ”’ sizes for
the screws mentioned.

The following tables give the clearanco
and tapping sizes for drills:

B.A.

Dia. of Screw, Tapping Flolo.

2 B.A. | “I85in. (& in. bare) +y in. (bare)
3 B.A. | ‘160 in. (% in. full) 1 in. (full)
4 B.A. | M4l in. (4 in. full) & in. —
WHIT. (WHITWORTH).
Dia. of Serow (or Cloarance size). (Tapping Hole.'
4 in. Whit. ks in.
W in. t in. (bare)
15 jin. “a's in. (bare}
Silver Steel. Willt Make Drilis for—
§ in. 2 BA, 3 BA, and & in.
. cloarance
1 in. 4 B.A. and % in. clearanco.
o 2 B.A. and 1% in. tapping.
A% iag 1 in. clearance.
3BA, 4 BA, and § in.
. tapping.
1 in. 4 in. tapping.

Referring to the first table, as an ex-
ample, it will be seen that an } in. drill is
needed for a 3 B.A. tapping hole, therefore
a pieccof . in. silver steel will be required,

as indicated in the last table.

’ A VERNIER CONDENSER EFFECT.
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These two diagrams represent the top and
section of a variable condenser of simple
design, that is capable of very fine adjust-
ments. The top three moving vanes are
adjustable independently of the others by
the rotation of a second knob, which is
geared to a sleeved spindle. 2
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 HOW TO RE-WIND TELEPHONES.

This is a praetical article for the amateur who wishes to tackle the .task of re-winding his telephone receivers.
l author points out, care is essential when re-winding your ’phones.

By F. YELLAND.

As the

THE re-winding of earpieces is, perhaps,
of primary interest to users of crystal
detectors, in which case a pair of
’phones must have a resistance somewhere
in the vicinity of 4,000 ohms, tow-resistance
’phones being useless working on a crystal,
as there are insufficient ampere turns on the
spools.

The instruction genmerally given to
amateurs is “-Don’t . meddle ' with your
‘phones.” This, taken generally, is excellent
advice, especially when the *phones are in
good working order, as a deal of trouble can
be caused by novices interfering with these
delicately made instruments.

With this advice in their minds, it is not
to be wondered at that amateurs are very
wary in attempting to re-wind earpieces.
But, with a little eare, this is not such a
dreadful job to tackle after all, and since
there are at present a large number of ex-
Government earpieces on the market at the
very low price of about 3s. 6d. each, the re-
winding process is a very remunerative one.

The Wire to Use.

One earpiece can be re-wound for the sum
of 2s., the cost of a quarter ounce of No. 47
S.W.G. copper wire, sitk covered. Some
finns sell this wire in } oz. reels, each reel
being sufficient to re-wind one of the two
bobbins of an ordinary watch pattern ’phone.
The total resistanee of the earpiece—two
bobbins in series—will then be about 3,000
ohms, Thus for a complete double headset
the resistance would be from six to seven
thousand ohms.

After taking off the cap from the earpiece,
it is an easy matter to remove the two
bobbins of wire from the case, by slacking
off four securing screws and removing the
two connections from under the insulated
terminals. Cut the short piece of wire con-
necting the two coils d¢ near the centre as
possible. The first layer on the bobbins is of
comparatively large gauge, and can be un-
wound after cutting through one of the end
tarns with a sharp knife. This wire should
be kept, as it will be uscful for finishing off
the coit after re-winding, as it is usual to
have larger gauge wire at the ends of the
coils, so as to ensure strong connections.

Preparing the Spools.

Underneath the larger gange wire will be
found a large number of turns of very fine
wire. This should be carefully removed and
weund on to a piece of wood or a bobbin, as
it may come in handy for re-winding a
faulty low-resistance ’phone at a later date.
When all the fine wire has been removed,
you will find it connected to a thicker gauge
wire on the inside of the coils, this wire
being used to connect the two bobbins in
series,

This thick wire should be left on the
spools after satisfying yoursef that the in-

sulation is perfect. You will find that the,

two irort spools are covered with insulafing
paper wherever the wire is likely to touch,
and this should be left in place; or, if

faulty, should be repaired by fixing on fresh
thin paper with shellac.

Now that the spools are prepared for tee
winding, it will be necessary to mount them
in some way so that they can be rotated at
a fair speed, as. winding by hand with such &
small gauge wire vwould be a very tedions
job indeed.

Simple Winding Device.

The - tlowing method has heen found to
work wel} in praetice, and it is, perhaps,
better than a tathe for the amateur, for if
anything happens, such as a slight tangle or
a breakage of the wire, the process can be
stop; immeliately, whereas with a faster
meoving machine complications may ensue,

The material required is one piece of wood
9 in. by 2 in. by } in. thick, one §-in. holt
and nuts 13 in. long, one piece of sheet brass
3 . by 1} in. by % in. thick, and a short
length of stiff eopper wire of about 12 SW.G.

Burn or drill a 3-in. clear hole through
the wood about 1} in. from the top. Drill
two holes in the sheet brass large enough te
let the spool securing serews pass through
them, and having the same centres as the
securing holes in the spool plate, and in such
a position that the edge of the spool will
reach within % in. of the bottom of the
brass sheet when mounted on it

Solder the brasw strip to the bolt head,
so that the centre of the elliptieal spool
coincides with the centre of the bolt head.
Pass the bolt through the wood and screw
the nut In position just hand tight so that
the bolt may turn in the hole.

Now place a thin fock nut on the bolt to
prevent the first nut slacking back, or if one
i8 not available, a touch of solder hetween
the outside surface of the nut and the
screw thread of the bolt will suffice to lock
it. Make a saw-cut diametrically in the end
of the bolt end, and solder the piece of wire
into it.

If a hacksaw is not available, a file cut
will suffice, or simply soldering the wire to
the untouched end of the bholt. will bhe
sufficiently -strong. This wire should now
be bent, to form a handle. You ase now
ready to re-wind the spools.

Fix one spool in position, and leave about
one inch of the thick gauge wire already on
it protruding out over the flange. Bare the
other end of the wire for about } in. and
wind about 1 in. of the 47 SW.G. wire
round it, scraping hoth with a knife to make
joint clean, and just touch with a soldering
iron, wsing just a little flux, which should be
carefully wiped off after with an oil-covercd
wad.

Take a small piece of tissue paper, fold it,
and place the joint between the large and
small wires in the crease, and start winding
on the wire by turning the handle, the wood
being held in a vice, or between the knecs

when sitting down ; one-eighth of an-ounce

should be wound on to each bobbin, the
wire being kept in tenston when winding.

If you should accidentally break the wir
a$ any point, simply twist.the ends together,
solder, and insulate with paper as before.
When all the wire has been wound on the
spool, solder it to the larger gauge wire that
you took from the original winding, insulate
the joint, and complete a layer of winding
with this. wire, fastening the last tarn seo
that the winding cannot slack back. This
end connection should be long enough to
reach the terminal screw.

Repeat the process with the other spool,
taking care that yeu wind it in the same
direction as you have done the first coil.
The connections eoming from the inside of
the two coils should then be twisted and
soldered together, each connection being
given a few turns to fornr a spiral so that
the two coils can be pulled apart a little if
necessary when mounting them inside the
case of earpieece. The outside ends, of the
two coils should be taken to their respective
terminals.

Little Patience Required

It is now only a matter of putting the
earpiece together again, taking great care
that the joint between the two coils is not
touching anything metallic. Also, if you
have had cause to remove your terminals
from the case, make sure that yeur insu-
lating bushes and washers have beewn re-
placed correetly. '

The re-winding of an earpiece requires a
little patience and careful handling, but it
is. quite within the scope of the amateur; and
is well worth attempting if the opportunity
oecurs. The shape of the spool securing
picces may vary elightly in design with
different makes, but it will not be difficult
to adapt the arrangement described to any
design.

A portable receiver in a suitcase,*made by Me. G.
Smart, 73, Church Lane, Old Chazlton, 8.E.7.
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MULLARD
COMBINED GRID LEAK
AND CONDENSER

This useful accessory comprises the
well-known Mullard patent resistance
neatly combined with a standard Mullard
Mica Condenser.

The resistance is of the grid B pattern.
It 1s practically indestructible, perfectly
“silent,” steady and permanent,

The condenser is well made, compact
and easily fitted. Insulation tested up to
1,000 volts.

Particulars and prices of other
Mullard Products on application

The combined unit, like every Mullard
product, is thoroughly dependable and
the best of its class.

Specially Reduced Price for 1923

5/6 EACH

Grid Leak alone .. 3/~ each,
Condenser alone .. 2/6 each,

The demand for this item has been so
tmuch increased by the considerable re-
duction in price that it is advisableé to
order at once to secure prompt delivery.

THE MULLARD RADIO
; VALVE COMPANY LIMITED

(Dept- P.W.)
45,Nightingale Lane, Balham, S.W.12

Contractors to H.M, Adwmiralty, War Office,
Royal dir Force and Post Office,

3 4 Telephone : Codes = Telegrams
Battersea A B € (6ith Ed.) Radiovalre
1068 Bentley's Wandscom, London

ILEB 2
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Gamages Stocktaking Clearance

of Wireless Sets and Sundries
Large Surplus Stocks to be Sacrificed UNDER COST.

New and Perfect Goods. You Buy on the Money back Guarantee,
Post your order, or Come Early and Look over the Bargams.

ADUSTBLE Bl BARGAINS IN

cortik VARIABLE
GONDENSERS

Tapped on
Secondary, cover-

ing band of Wave-lengths

3800 to 1,000 metres. Undoubtedly
the most efliclent for shorter wave-
lenaths, especially with Crystal
receivers SALE PRICE

]

GAMAGES " HOME
COMPLETE CRYSTAL
RECEIVING SET

3 : Made in Polished Mahogany, and of superior
; y . workmanship throughout. Dcsngned to cover a
: SKELET(]N TYPE for Panel Mounting : range of wave- lenrvths from 300 to 2,000 metres
: Strongly made and very Teliable.. The illustra- : and to receive -telephony messages “from broad-
: tion shows one type of condenser offered, bnt i casting stations over 20 miles, Spark telegraphy
0 g“l‘lflsbfg'—'&gl’l‘lsl:fet: J’cfd%‘e'"l types, all of which I upto 200" miles. Ship and station messages—all
i can be obtained. Nocomplicated circuits to join up.

4 \\\QS\_\\ £

\C )

A

Capacity. Sale priec.  List price,

! : : o | - i 4 : A complete unit (as shown), ready
= T 0005 :gs Lo21- i for working. List Price £4 19s. 6d. 79 6
HIGH TENSION BATTERY BOX ; :?33? SRRT PR 1 g | B
8 od ! o, =D

Tmproved design with base board and green Daize
bottom. Yinished in polished mahogany wnth ehonite

top. Designed to give total output
of 105 volts varied in se\eu steps
of 15 volts. SALE P

- . c‘%nmnlncr only,
mall size to take volts, 4 ta mns
container only. SAL pp 1 4‘ / 9

SPECIAL HIGH- TENSION
BATTERIES

FIXED CONDENSERS

Mado of the finest copper foil and’mica : mounted in
polished mahogany. container with chonite top, filled with
pataffin wax to ensure good
insulation. Stocked in.the
following capacities © .0001,
UQO’ : 000.3 0004, OOOa

001, 003 004 005

mfd. (!lpncmcs
guanntecd List 3 —
SALE PRICE

CAMAGE - STUD SWITCHES

Ebonite  Knob, with 4lc1i A
Spring. Spindle
and Lock Nuts.
SALE PRICE

Post 3d.

known for
X . their great cflicieney,

long life, and general adapta-
bility. They can be easily -conneeted together to
form a suitable H.T. Battery for valve ivork, or we
can supply them ready-mounted in our_special

battery hoxes. We arc now able
to offer these battencs at the low 2 2__

LE PRICE ot

AR DIELEGTRIC TYPE VARIABLE

Size 9in. x 3 in. x i ill. GONDENSERS
SE T §(l‘amday House Calibration). One of the :
F z g test  obtainabl Of the best ihle :
FlLAMENT =?\e;:kﬁnnghu;,mele:trlcally al:’d nlsechmlsgallls_ FREQUENGY

RES'STANGE : pericet. 'Top and bottom_ panels- otFr])&'xctd: AMp”HER

! chonite, with polished, rounded cdges

: with ivorine scale, as shown. This is one type Designed to
TFilgment Resistance for - : of condenser offered, but our, stock includes :  give the maxi-
panc! mounting. Well- : scveral types, all of which can be recommended. : mum eficiency
made.”  Resistance of Capaeity. - Sale price. List price. : in amplification:
wirc 7 ohms.  ILscep- 001 .. 25/6 ., 40/ :  Polished mahogany
’ o N %ort:al vllu: ] g 0003 .. 166 ., 25 H cabmet with ctonite
IS T1CH 8 H
“ ‘1'& ﬁnl“'\'v"' SALE 3 g .

PRICE

rmcz 50/ ’
A. W GAMAGE, Ltd.. HOLBORN LONDON,E.C.1.
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SIMPLE CRYSTAL DETECTORS.

By MAJOR RAYMOND PHILLIPS, J.0.M,, Late Member of the Inter-Allied Comimission of Control,

T is well known tha{. certainn minerals
and crystals possess the peculiar pro-
perty of rectifying electrical oscillations,

and converting.them into a pulsating direct
current.  Many articles have been written
explaining the necessity for rectifying the
electrical oscillations involved in connection
with wireless telegraphy so that sounds may
be produced in the tclephone receivers.

In a “ receiving *’ set fitted with a crystal
detector, the adjustmcnt of the latter s so
important that very often an instrument
is blamed for defects which are solely con-
fined to the detector itself.

A Novel Holder.

The chief considcration in the design of
a crystal detector is to provide a suitable
means of obtaining a contact with any spot
on the surface of the crystal employed. It is
also desirable that the contact should be
arranged in such a manner that its pressure
on the crystal can be varied or adjusted as
required.

In the construction of a crystal detector
it is important to mount the crystal in a
proper maunner, as such a precaution en-
hances its sensitiveness. Again, too,
*“ rough and ready ” methods in connection
with the adjustment of contacts do not
‘tend to produce good results.

It will be observed that this detector is
arranged to be supported by means of an

ordinary flanged lamp-holder. Such a
method will he fonnd convenient for an
amateur’s crystal “ receiving > set, as the
ciystal detector can be readily ren*ovul
when necessary.

A Useful Formula,

When mounting crystals some careless
experimenters use lead, or a metzl having a
high melting point instead of a fusible allo>
Such a procedure is likely to destroy the
sensitiveness of a crystal, and make it unfit
for long-distance work on account of the
high temperature involved causing oxida-
tion, coating the surface of the erystal and
the interior of the crystal cup with a layer
of non-conductive substance.

A fusible alloy, melting at about 200° F,
or even lower, should be used. Such an
alloy i8 usually composed of tin, lead, and
bismuth, but the addition of a littie cadmium
serves to make the fusing point lower in
cach case.

The alloys may be prepared fiom the
following formulwe :

Bismuth. l Lead. | Tin, Cadmlum‘l l‘l,“;l'n"t“
6 3 2 — 197° F.
5 3 2 1 167° F.
4 2 i 1 188° F

The lead shouid be melted first, and then
the bismuth, tin, and cadmium -added in
the order named.

The following is a list of the principal
minerals, and erystals in usc ag reetifiers,
viz. : Galena, zincite, bornite, carborun-
dum, silicon, iron pyrites, and copper
pyrites.  When, two minerals such as
zincite and bornite are used as a rectifier,

the zincite should present a rather flat sur-
face, with the grain of the crystal parallel
to the sides of the cr ystal cup, so that the
top surface corresponds to the end of a
stick of wood sawed at right angles to the
grain,

From the foregoing remarks it will be
apparent that the successful working of a
crystal detector depends to a large extent
upon its proper constructien. There arc
of course, numerous designs’ of ecrystal
detcetors, many of them quite ingenious.
The one shown and deseribed in this
article will he found quite reliable,

A Marconi 25 k.w, uanSmlmnv papel,

The large alr type condenser is seen on the leit,
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Bring the Stars

of Opera to your Home

UT hear them thro’ Ericsson *Phones—
every voice-modulation, every intake
of breath, every liquid note of the tenor

or soprano, unspoilt by distortion—too
common a ’phone-fault.

Prices 3 1 /-2,000 ohms,3 2/~ 4,000 ohms
Write to-night for Free List.
The BRITISH L.M. ERICSSON MFG. Co,,

nternational Buildings,

67/73, Kingsway, London, W.C 2.
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" PROGRAMMES'

LON_DON: Call 2 L O, Wave 369. A
Children’s stories, news, operatic 3
and.varied seleetions from 5-30p:m,

MANCHESTER: Call 2 Z Y, Wave \
385. . Children’s stories, news, and
weather forecasts, opefatic “and ol

other items, 5.55 p.m. onwards.
BIRMINGHAM: 'Call 51 T,Wave 425-
Children’s storics, news bulletins,
vocal,’instrumental and orchestral
items, 6.30-10 p.m. PR mgy ool
NEWCASTLE: Call 5 N O,Wave 400-
Children’s stories,” ncws bulfetins,
vocal], opetatic,~ and* instrumenta!
items, 7 p.m.onwards.

~

& A
2
%

\§\
4

e~~HERE'S REAL RADIO SERVICE.~~y

Headphones, double headbands, adjustable carpicces, 4,000 ohins £1-0-
Headphones, double headbanda, adjustable carpieces; 8,000 ohms £1-2-
Single Earpieces, with cords and handle, 4,000 ohms . 117
Atcumulators, 2 volt, 18 amp. hrs,, actual capacily G/
Accumulators, 4 voit, 18 amp. hrs., artual capacily = || YN
Accumulators, 4 volt, 27 amp. hrs., actual capdcity” lg;

10/

15/

Batteries, 4.5 pocket-lamp type; cheapest form of H.T., per doz

Coil Holders, for duo coils, long anti-capacity handles, 2 way...

Coil Holders, for duo coils, long anti-capacity handles,'3 way

Variable Condensers: For Panel Mouuting 1n Celluloid Case
.001 12/86 15/

.0005 10/6 13-
.0003 9/6 114-
‘Intervalve Transformers, ratio 5—). Excellent quality

. 15/-
Rheostats. Excellent, silent action 8,3/-,4/6
Crystal Detectors, inounted on cbonite . 3/Gand 2/6
Perikon Detectors, excellent screw adjustment 5 4/8

Loose Couplers, Tapped Inductances, Ebounito Panels,
drilled, etc., all to your own specification.

Please include sufficient postage. Balance refunded.
= NEW PRICE LISTS NOW READY,

A : Electrical and Wireless Engineers,
The Waterloo Electric Co. , Bisgica! and Wirsles: Engincers,
One min, Watcrloo Station. /. ‘Felephone : Hop 5649.

Open on Saturday until 9 p.m.
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# --USE Q61
HEADPHONES

for best Tesults. Perfect design, extremely light
and comfortable. Immediate delivery {rom stoclk,

4,000 Ohms 2 1 /= per pair,

Specially designed for Wireless Telephony

Receivers arranged in series, Aluminium

Cases and fitted with extremely light and

eflicicnt Head Bands, and Twin Connccting

Cords. Offered subject to being in stock on
receipt of order.

Minstrated Wireless Catalogua mow ready.
Post Free 3d.

8, LAMBETH HILL, & 97, Queen Victoria S¢., London, E.C.4

BARGAINS BY POST

CHARGE YOUR OWN ACCUMULATORS.

Rotary Rectifier for use on Alternating current uu;iply. 1007250 volts
{L‘dl‘lgl‘cd to 8/15 volts, £7-0-0 Electrolytio Rectifiers from £34-10-0
o 12-0-0.

Send’for Leaflets giving full particular: of these two Special Lines.

ACCUMULATORS.—Magnificent value. 4.volt d40.amp., 18/-; 4¢-volt
60-amp., 26/-; 8-volt 40-amp., 30/-; 6-volt 60-amp., 40/-.

AERIAL WIRE.—Enamelled, 4/9 per 100 ft.; bare copper, 2/9. Both
7/22 stranded.

H.T.  BATTERIES.—16.5-volt, with tappings, 3/6; 36-volt, with tappings,

. 7/-; 60-volt, with tappings, 14/-.

BASKET COILS.—Set of seven, 150-4,500 m., 5/.

SLAB COILS.—Set of eight, 300-30,000 m., 7/6.

COIL-HOLDERS.—8pecial quality, with terminals, and wired complete
2-way, 9/-; 3-way, 13/6.

VARIABLE CONDENSER PARTS.—Cowmplete set of parts for 001, 6/6;
00075, 5/6; .0005, 4/6; .0003, 3/-; .0002, 2/3; .00O01, 2/-; \'ernier, 1/9.

FILAMENT RESISTANCES.—Specially good line, 2/6.

FIXED CONDENSERS, 1/3; Grid Leaks, 1/-; Grid Leak and Condenser, 3/6

VARIOMETERS.—Wound complete for 330-3,000 metres. Mounted 25/-;
umnounted, 17/6. Variometer Former in moulded ehonite, 7/6.

SWITCHES.—Good quality, mounted on ebonite base. S.P.8.T. t/.;
8.p.D.T.,, 1/6; D.P.S.T., 2/-; D.P.D.T., 2/6.

HEADPHONES.—French or British make. Clear as a hell. 2%/- a pair.

STOP THAT HOWL'!'—Eliminate Distortion and Gramophonics by using
the f FILTRON ® variable Grid Leak. Price complete with terminals, 5/-

EBONITE SHEET.—Any size cut at 3/6 per pound. Approx. 70 sqQuare
inches to 1 lb.

SWITCH.ARMS.—1st qual.,, 2/6; 2nd qual., 1/6; 3rd qual., 1/.

VALVE-HOLDERS.—1st qual., 1/3; 2nd qual., 1/-; 3rd qual., 9d.

TRANSFORMERS.—Telephone, 13/6; L.F. Inter-valve, 15/. each.

H.F. INTER-VALVE TRANSFORMERS.

Terminal Pin Unmounted Unmounted
Wave Length Type Ty pa Slab Basket
300— 700 M. 9 .. . 4/6 e 143 1/3
600—1300 M a/- - 4/6 1/6 1/6
900—1900-M 5/+ 5/6 2/- 2/6
1800—3500 M. G 5/6 6/- 2/6 o0 3/-
3000—5000 M. ... 6/6 ... /- 3/6 al.

COMPLETE LISTS of all RADIO ESSENTIALS post free

Orders of £1 and over carriage paid, below please add ample postage.

HALL & BRENARD

Distributors of Radio Essentials;

Dept. P. 10, Manor Gardens, PURLEY, SURREY. Tl :Croydon 375
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PART III—THE ETHER AND ETHER WAVES.

NE cannot be interested in wireless
for long without hearing or reading
something about the * mysterious

ether.”” In many cases it is the first trap

into which the unwary beginner falls, having

been lured to his destruction by a variety of

such fascinating terms as *the intangible

ether,” “the imponderable ether,” * the
. all-pervading ether,” etc. .

Sooner or later his imagination is tickled
by some such reference to this extra-
ordinary ‘‘ medium-” which is supposed to
carry wireless waves from place to place,
and he wonders what on earth it can be.
It is invisible, he is told ; yet it exists every-
where. It cannot be touched, seen, heard,
tasted, or smelt ; yet it is absolutely essential
to the transmission of wireless waves.
Could anything be more mysterious ?

Speculating in Cireles.

He reads somewhere that it is * the
thing inside a vacuum,” and he immedi-
ately feels that he has got hold of a good
clue at last. Take the air out of a glass:
bulb and—behold !—you have a glassful of
ether left. At first he thinks that all his
difficulties are solved by this enlightening
discovery. Ether, he now concludes, is the
thing which ignorant and dull-witted people
had formerly called * nothing.”

This satisfies him for a time, until he
inadvertently realises that even if you put
back the air into the bulb the ether will
remain there all the same! In fact, if i};:):u
cram the bulb full of air it will not displace
the tiniest speck of ether. In other words,
ether seems to exist independently of
whether there is air there or not. Not only
that, but ether must also exist wherever
there are houses and trees, etc., because
wireless waves are capable of penetrating
these substances.

And 8o, by slow degrees, he comes back to
the idea that ether exists everywhere—with-
out being made any the wiser as to what
ether actually is. So, lest the reader should
be tempted to wander forth into similar
realms of speculation, let me advise him or
her at once that there is no need whatever
to worry about the constitution of the ether
in order to acquire a sound -working know-
ledge of wireless.”

Through Windows and Walls.

Scientists found that wireless waves are
able to pass through anything, s.e., not
only through a vacuum (where there is no
air or substance of any kind), but also
through material bodies, such as tables and
teapots, windows and walls, etc. In other
words, wireless waves can pass through
space ; either empty space or occupied space.
But, it may be asked here, why speak of
ether and ether waves in that case ; why not
space and space waves ?

This may be answered by saying that the
word ‘ space,” as commonly used, stands
for an abstract non-material notion—some-
what similar to ‘°distance.” It does not
suggest any kind of substance or stuff, and it
is difficult to conceive of a wave motion
taking place ercept through some kind of

By MICHAEL EGAN.

substance or stuff. Sound waves, for
instance, need air for their conveyance. If

all the air were removed from a room it

would be impossible to carry on a conversa-
tion, because air is the stuff through which
sound waves travel.

It is also easy to send a wave along a
string stretched across a room from wall
to wall, or along the surface of a pond.
By * plucking ” the string, or by throwing a
stone into the pond, a wave motion is set
up in each case. Similarly, if I speak, or
shout, or sing, various kinds of wave motion
are set up in the surrounding atmosphere.

It will be noticed that in the above
instances the string, the water,and the air
are the mediums through which the waves
act. They are the three kinds of substance,
or stuff, through which the wave motion
takes place. Numerous other examples
might be given, in each of which the waves
act through some substapce or other.

- Must be Something.

Now, when scientists first discovered that
light and heat came to us in a wave-form
from the sun, they immediately asked them-
selves the question: “ Through what
medium or substance do these light waves
and heat waves trave] ?”’ It was obvious,
of course, that air was not their medium,
because the layer of atmosphere which
surrounds this earth is not many miles deep ;
it gets thinner and rarer as the distance from
the earth increases, and finally ceases
altogether.

There are, therefore, millions of miles of -

airless space between the sun and the upper
layer of our atmosphere, through which
heat waves and light waves must move in
their passage to our earth. Now, what is the
thing that bears them up, as it were, on their
journey ? Scientists were, and still are,
baffled by this apparently simple question.
They just did not know, and they do not
know to-day. The stuff through which these
waves act is still an ““ unknown quantity
in the scientific world, and to distinguish it

from the other * unknown quantities  with
which the scientific world necessarily
abounds it is called the * ether,” and the
wave. motions which take place in it are
called “ ether waves.” All waves which use
the ether as their médium are called * ether
waves,” and to this class wireless waves
belong. Heat waves, light waves, and wire-
less waves are all governed by the same
general laws, and all use the ether as their
medium of travel.

A Discovery ‘* Wanted. "

Of course, there may be no such thing as
the ether. But scientists feel that it is only
reasonable to expect that there is a some-
thing *‘ out there in space ” which acts as a
medium for the conveyance of these waves,
since all other known forms of wave motion
act through particular mediums. What that
something is they have as yet been unable
to discover; all they know is that it is
‘ intangible,” *“ imponderable,” “ all-
pervading,” and “ mysterious >’ | Perhaps it
will fall to the lot of one of those thousands
of enthusiasts who are commencing the
study of wireless to-day to make the first
really fundamental discovery about the
ether. '

(To Be Continued Next Week: Another Four-Page
Supplement for Beginners. . Tell your Friends
about it)

FOR BEGINNERS IN WIRELESS

Although broadcasting'is on everybody’s lips
nowadays, manf do not realise how easy It is
to fix up a set in the home. You can help to
make broadcasting even better than it is by
telling your friends about your set and the new
supplement in POPULAR WIRELESS.

Remember, the more sets that are purchased
the better the quality of the.concerts sent out
by the B.B.C., for as their revenne increases so
they will be able to engage the greatest artistes
of the day.

BEAR THIS IN MIND

Mr, W. T. Cox, of “Newlyn,” Barnes Road, Castle Fords, with his frame aerial set.
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HOW TO ADJUST YOUR SET FOR
THE WIRELESS CONCERTS.

By G. V. DOWDING, Grad I.E.E.

UITE a number of people will buy a
wireless outfit, fit it up, and then wait
for results, without knowing or

troubling to find out anything at all about
the *‘ whys and wherefores ” of the business.
Perhaps their innocent knob twistings
will meet with success right away and,
owing to the simplicity of the apparatus
uow being retailed for broadcasting pur-
poses, that is quite likely. But one day
there will be a “radio tea,” and flustered
turnings and twistings will not bring forth
the expected results. It is then that just a
little knowledge will disprove the old saying
and prove very useful.

Therefore 1 propose to outline a simple
method whereby at least the first principles
of wireless reception can be easily grasped
without touching technicalities. To com-
mence with, you must grasp the fact that
wireless waves are ripples in what is known
as the ether. Briefly, this substance is
presumed to fill all space and exist between
the atoms of all substances, even such as
brick walls, windows, ceilings, etc. That is
why wireless waves can travel through any-
thing.

Question of Time.

Transmitting stations disturb this ether
and cause ripples to radiate in every direc-
tion. When these ripples or waves come
along and cut by a receiving station, one of
maybe thousands, they generate a very
small current of electricity in the aerial.
Even in the case of quite a strong signal,
this current is so small that it would take
nearly a million of them to light one of those
small pocket lamps. Some people seem to
think that a wireless wave will stop at some-
one’s aerial, slide down it, run through the
set and disappear into the ground, but the
procedure is quite different.

It will be easier to understand exactly
what happens by studying something that
performs a similar action in a visible
manner. Supposing we fasten one end of a
thin wire to the bottom of the sea and the
other to something solid and immovable,
say a bridge, a few yards above the surface
of the water. The waves of the ocean would
cut by, but the thin wire would not appre-
ciably affect their progress, or rather,
motion. That is how the ether/waves cut
by a receiving aerial, but with this difference,
and that is that in so doing they generate
those diminutive currents of electricity.
However, they lose practically nothing of
their initial energy and therefore have the
power to pass on and perform the same act

.on the aerials of all the thousands of other
listeners-in.

The small induced current in”the aerial

.generated by the wireless wave will run
through the set down to the earth and then
back again through the set to the aerial, and
will continue to run backwards and forwards
like that until it wears itself out overcoming
the resistance of the circuit. That, in effect,
is the electrical vibration referred to in a
previous article. The more correct term is
oscillation.

On its way throvgh the aerial and the set

our small current of electricity has to do
a certain amount of work. It must, for
instance, spread out, and, as it were, fill up,
large areas of metal such as the plates of
condensers, ete.,’and must run round turns
of wire wound on what are known as
inductance coils, and all that takes time.
The greater the area of metal, in which is
included all the wire in the set as well as
the condensers, and the more of those turns
of wire it has to travel round, the longer it
will take to get through the set to earth and
back again to the aerial. If its work is
decreased it will, of course, take less time
to complete its double journey.

Now with this * oscillation  just like the
swing of a swing in the garden, to obtain
a strength increasing and sustained series
of such swings it is necessary to give it a
push just on the point of its return. That
is why we vary the “area of spread”
(capacity) and the number of turns on the
tuning coil (inductance), so that we can
arrange that the small current of electricity
will get back to its starting-point just as the
next wireless wave comes along, and by
inducing another small current of elec-
tricity, provide that * push” just at the
right moment.

The more quickly the waves follow each
other the shorter- they will be and the less
work we must give that little current of
electricity to do in order to allow it to get
back in time. The longer the waves, the
less rapidly they will comein, so we must give
the current more work to do. Imagine a
series of trains behind each other, all travel-
ling on the same line at sixty miles an hour.
The longer the trains are the Jess the
number that would pass you in a certain
time, and the shorter they are the greater
the number. Take the analogy still further.
Say each train is a mile long—it would take
a minute for just one train to pass travelling
at 60 miles per hour, whereas if each train
was but 400 yards long, four could pass in a
minute!

In a Nutshell. )

Wireless waves always travel at the
same speed ; therefore it logically follows
that the shorter they are the more quickly
they will come in speaking in the sense
of a number in a certain time; in
technical parlance they have a greater
“ frequency.”

Get hold of the above ideas, because they
bear directly upon the adjustments of your
radio set, and by them you will be able to
know in which way to turn the knobs to
tune-in to the wave-length of a certain
station. More work for longer waves is the
simple idea I want you to grasp. A larger
coil or the greater the number of turns of
wire ‘on it or the greater the area of the
vanes of these variable condensers that
interleave, the longer will be the wave-
length tuning of the set. All these things
singly and collectively contribute.

One more rule, and that is always keep
the condenser reading as low as possible
and increase the tuning by means of the coil
ag far as possible.

BUYING
THE “ ETCETERAS.” l

WE will assume that the actual receiving
set has been purchased ; if in some
cases it is proposed to purchase a set
complete with all the accessories, then the
reader will be well advised to make sure that
he is obtaining the best of everything, or at
least value for money. i
In the case of the crystal set the only
essential accessories are the telephone
receivers, apart from, of course, the aerial
wire and sorth lead. Make sure that you
obtain high-resistance telephone receivers.
not less than 4,000 ohms—that is, 2,000
ohms each earpiece. The actual figures
should be marked on the back of each of
the earpieces. Low-resistance telephones
are useless with crystal sets. The same
thing applies to valve sets not fitted with
telephone transformers, and 4,000-ohm
*phones or loud speakers are required.

The Right Accumulator.

Valve sets require accumulators for
lighting the filament of the valves. See that
the accumulator is of good make and of good

-current capacity. Most are marked with
the latter in figures, and those that bear no
label giving that and other information such
as charging rate, etc., should be avoided.
Remember that 40 ampere hours ignition is
only 20 ampere hours capacity lighting. The
latter applies to valve sets ; 4 volts 40 a.h.
ignition is O.K. for a single-valve set, but
if more than one valve is contemplated,
then at least a 6 volts 60 a.h. accumulator
should be purchased. Otherwise charging
will prove a very frequent annoyanee.

In the case of valves it is a good plan to
take careful note of the current consumption
and plate voltage required and thereby
study economy in running expenses. Gener-
ally speaking, it is advisable to employ
similar types or makes on a multivalve
set,and a valve that will both -rectify and
amplify is advisable.

Of course, all valves will do both, but
some types are more suitable for one certain
purpose. The choice of valves is very
important and will have a very great
bearing on results. Moreover, they are
expensive items and should be carefully
chosen and handled.

“High-Tension Batteries.

Then there is the high-tension battery.
This should be of some well-known reliable
make and of a voltage slightly above that
required for the set. Too much H.T.
voltage will not affect the reception unless
very “soft” valves are used, while too
little might prevent reception altogether—
therefore observe the margin on the right
side.

With one valve stated to require 30 volts
on the plate, employ 36 or even more volts.
When using two or three valves a greater
plate voltage will be necessary. 45 to 60
volts for two, and 60 to 75 volts for three,
should be provided when a single valve of .
the' type used takes 30 volts. If you add
50 per cent. of the imitial H.T. voltage to
each further valve added, you won’t be far
out. Definite figures are impossible, as the
“characteristics of valves vary not only with
make and type but individually.
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CONNECTING UP VALVE SETS AND
SELECTING TELEPHONES.

IN the first case it is possible that many
people having purchased a complete set
and all the accessories may be confused
as to the letters employed to indicate ter-
minal connections. Some, and in fact most,
broadcasting sets have clearly marked
earth and aerial terminals, and where E
and A are used that will be quite clear, but
F for carth and G for aerial is often to be
seen on sets designed on the unit system.
F stands for * filament >’ which is on the
earthed side-of the circuit, while G stands for
* grid >’ which, of course, goes to the aerial.
These letters are used to facilitate inter-
connections.

L.T., the initials for low tension, will be
known to most, and to these terminals is
connected the accumulator. HUT. or high
tension denotes the connections of the large
dry battery of some fair voltage used for the
plate circuit. Be very careful in these con-
nections, and do not connect the large dry
battery to the L.T. terminals, otherwise an-
other valve or, valves will be required.

Several Pairs ot *Phones.

Sometimes but three terminals are sup-
plied for the H.T. and L..T., one being a com-
mon terminal for perhaps the minus of one
and the plus of the other, or for like poles of
both batteries. Watch these connections
carefully and see that the positive lead of
one battery goes to its correct terminal and
the negative also to its correct terminal.
Remember, again, that the cheapest type of
valve costs at least 15s.

The *phone terminals are generally marked
¢ *phones,” -although perhaps it may be but
the letter ““ P,” and sometimes *“T.” When
connecting up two pairs of telephones take
one connection from the first pair to one
terminal, connect the other short lead to
one of the leads of the second pair, the other
lead of the latter going to the other ’phone

terminal on the set. The simple rule is that-

the current flowing out of one of the ’phone
terminalg, it .matters not which, must flow
through all the telephones pne after the
other and back to the other terminal. That
is called placing them in * series.”

All leads should consist of a flexible wire
such as is used for electric lighting ; its name
indicates that it is ‘ flexible ” and not so
liable to break as single-strand wire. Keep
all leads well separated and as short as
possible. This latter is very important in
respect of the earth and aerial leads.

Finally, remember that complete failure
to receive signals may attend a loose or dirty
connection, and therefore make a practice
of regularly running over and tightening all
the terminals and scraping and cleaning
the ends of the leads or tab and plug
connections.

What ’Phones to Use. |
The telephone receivers of the adjustable
reed type are both expensive and
sensitive. Where weak signals are to be
expected they are very useful, but for the
reception of concert telephony of fair

strength the more common and less ex-
pensive flat diaphragm type will prove
quite satisfactory. At the present moment
there are quite a number of different makes
of these latter on the market at prices rang-
ing slightly above and below 25s.

The reed type are eminently suitable for
crystal sets, 8,000 obms being the most
useful value. You need not worry at this
point as to what an ohm is, but when buying
them make sure that the figures are marked
plainly on the back of each earpiece. For
valve work the flat diaphragm type will
prove the most mellow and pleasing in
reproduction, as owing to their sensitivity
and fine adjustment the reed type are apt

collect atmospheric moisture. Walls should
be avoided, as so many are liable to exude
damp during the night. If traces of rust are
noticeable on the diaphragms, carefully re-
move them with a rag slightly moistened
with paraffin. It is a good plan to smear
the faintest trace of vaseline over the
diaphragms of ’phones to prevent them
rusting.

One of the most frequent causes of failure
to receive signals is a loose or faulty ’phone
connection. Include the examination of the
connections behind the earpieces in the
preliminary *run over” which should be
made on the set at least once during the
evening’s reception.

A complete outfit for a simple crystal receiver, showing telephones, aerial wire, tuner, and orystal
detector, insulators, and rope for mast. Crystal sets are cheap and reliable for a 20-mile radius.

to render the signals “ tinny ” where a fair
amount of energy is available.

Danger of Damp.

Four thousand ohms is the value most
suitable for valve sets not fitted with
telephone transformers. Higher resistance
’phones too easily burn out owing to the
fine wire employed in their construction.,

It need hardly be said that the ’phones
should be handled with care. Dropping them
will certainly cause damage. It is very
advisable to keep them in a dry place and
not hang them up where they are liable to

Locating Faulty Earpieces.

If at any time a pair of telephone receivers
refuse to function and no external discon-
nection is traceable, try connecting the two.
small terminals on one of the earpieecs to-
gether. "By shorting the faulty side in this
manner, if it is but the one that has an inter-
nal disconnection, the other carpiece is
brought into service and can, be used pro fem.

Invariably but one earpiece will burn out.
and ‘““save” the other in cases where

greater current than the fine wire on the
magnets will carry has been sent through a.
pair of telephone receivers.

Mr. F. C. Flebbe. a London-taxi man, has fitted a receiver to his cab. A frame aerial is

fitted to the roof of the cab.
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The Fleetway House, Farringdon Street, London,

QUESTIONS & ANSWERS FOR BEGINNERS.

NOTE.—On‘this page the beginner will find a selection of questions and answers which will concisely deal with many little
i problems met with in the erection of a wireless receiver. Readers are invited to send their queries to the‘Technical Dept.. Room 138,
, E.C.4, where they will be caretully and promptly dealt with,

sent by post free of any eharge.

Replies are

Q. Why should headphones be of high
Tesistance ?

4. They need not be of high resistance,
though in most cases high resistance
'phones are advisable. When dealing with
the amount of current flowing in a receiver,
everything possible must be done to make
use of every bit of that tiny current. To do
this, telephones are wound with very fine

"‘wire, in order to obtain a large number of
‘turns round the magneto, and thus make the
-eurrent do as much work as possible. It is
the effort to increase the number of turns
that necessitates the high resistance.

#* * #

@. What is an ohm ?

A. An ohm is the name given to the unit
-of resistance. It is the amount of resistance
present in a conductor which cuts down the
-amount_of current flowing. Thus, one volt
pressure’ can only force one ampere of
-current through a wire whose resistance is
-one ohm. If the resistance is doubled, only
.half the amount of current will get through,
unless the pressure is increased.

* * *

Q. What is a transformer ?

A. In wireless this is an instrument used
Hor transferring energy from one circuit to
-another. In addition it is usually so
-constructed "that it also increases the
voltage in the second circuit as it transfers
the energy across. A telephone transformer
wusually acts in the opposite way, by trans-
ferring energy into the telephone circuit and
at the. same time increasing the current
instead of the voltage.

* £ *

@- Are wircless waves affected by wind ?

A. No. Unlike sound waves, which are
-air waves, these ether waves that compose
wireless waves are not affected by wind
-any more than the light waves—also ether
WAVCS—are. :

‘ * * *

Q. Must special telephones be purchased
for wireless reception ?

A. Yes, the ordinary type as are used in
the ordinary land line telephony are not
‘sensitive enough to be actuated by the very
small currents flowing in wireless circuits.

* * *

Q. Will a crystal set operate a loud
‘speaker ? ‘

A. No, you need at least two valves,
to magnify the signals in order to operate a
doud speaker.

® # *

Q. How long docs it take for a message
'sent out by a station to reach a receiving-
-station 20 miles away ? -

A. Practically no time; the wireless
waves travel at the same speed as light;
-about 186,000 miles per second.

* * *

. Is it better to have a single or a

'double aerial ?

A. For telephony reception on low wave-
lengths a good single aerial is best. If the
aerial space is limited, a double one should
be used.

i * *

Q. Will a gas pipe be suitable for an
earth connection ?

-A. No.- Most gas pipes have joints

cemented with some substance that does not
conduct electricity well, and thus impcdes
the path to earth of the received oscillations.
A water pipe is one of the best earth con-
nections.

Q. Must the earth-lead be directly under
the aerial ?

A. Not necessarily, though this is sup-
posed to be the best arrangement. '
* o *

£

©. What is the best wire to use for an
aerial ?
A. 7/22 stranded copper or phosphor-
bronze wire is the best.
* * *
Q. What is the best wire to use as an
earth-lead ?

A. The same wire as -is used for the
aerial will be very suitable, othcrwise a
fairly stout gauge should be used ; No. 16 or
18 is quite good.

* * *

Q. What is the minimum height for a

good aerial ?

A. "An aerial which does not reach 20 ft.
at either end cannot be said to be very
efficient. Below this height, however, the
aerial is still better than the indoor type.
You should endeavour to have your aerial
at least 20 ft. high at each end.

* * *

Q. Does it matter how long the earth-
lead is ?

A. Yes. The carth-lead has to carry
more current than any other part of the
aerial system ; therefore it should contain as
little resistance or impedance as possible,
and to avoid this impedance the lead
should be kept as short as possible.

* * *

Q. Are batteries necessary for crystal
sets ?

A. The majority of erystal sets do not
require a battery. It is only when such a
crystal as carborundum is employed that a
battery has to be added.

* * *

Q. I cannot erect an outdoor aerial ; can
I use one indoors ?

A. Yes. The only difficulty that this
alternative presents is that the receiving set
capable of giving good results with a frame
or indoor aerial will have to be much larger
and expensive, and, of course, more compli-_
cated, than one that would give equally
good results using an outdoor aerial.

Auq aerial ontﬂt,. showing spreaders, insnlators and wire.
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YOU ARE WANTING First Quality
Goods for Building Your Own Sets

Contact Studs, highly finished, with nut and washer doz. 8d. Insulators (egg type), cach 3d. ; reel type .. .. each
Aerial ere finest quality, 7/"2 hard drawn copper, 100 ft. Filament Resnsta_nces,_[‘nest quality .. & .. each 2/8 |
3/-; by post g 4/ Oojah Basket-Coils, 7 in. set .. .. - . .. 5=
‘ Terminals (large), 28& 4 BA oo 2/-; vith nut S Tl e 2/6 gbzn?t:“inzs’ zgt":r‘]? gllz-e: 60 volt .. oG .. % 12;— 1
\ 1 o
Tem::sl:val\he?'[.m"em (large), ¢+ BA, doz. 1/8; d f"thdgzut 9/ Headphones (double receivers), Best British'make, 4000 ohms 21/-
Terminals, W O pattern (small), 4 BA doz. 1/4; with nut 2 2 ”’ F,éderl‘;ench 2 ': :: 2?1/6
o i o] ek 1/8 . (Smgla) ,’, Best British Make, ,, ,, 12/6
| Terminals, Ordinary, doz. ‘/6 1 B*v with nut and Condenser Spindies, all sizes, 6d., 4d., 3d., and .. . each 24d.
washer .. doz. -2[- Crystal -Cups, with 4 serews .. .. 0 .. each 3d.
| Terminals, Telephone, 4 BA doz 1[10 w:th nut and Crystal Cups, with 2 screws, .. each 2d.
washer X . . .. doz. 2/4 Ivorine Scales (engraved), 0-180, best quahty .. each 6d.
Aluminium Vanes, extra quuhty .. .. doz. pairs 1/- . Variable Condensers, suitable for first-class panel work,
Crystal Deteetor, complete, mounted ehonite, 2/6 ; special mounted on ebonite, 001, 14/~ ; 00075, 11/- i 000-), 9/6
quality dust proof . . - 5 5/- ; ) 0002, 8/6 ; 0001, 8/-; 0000a. .e . 8/
Lead in Tubes, beautiful finish, 6 in. 1/- ; 9in. L. .. 16 Hertzite Crystal per piece, 1/-, 1/ . e 2/
Spacers (large), doz. 8d.; (small) {for condensers) ., doz. 2d. Brass Rods, screwed, 12 in., 2 BA, 5d 4 BA 4d,
Switch Arms, first quaht) only, complete .. .. each 1/2 Mullard Valves, type R, 17/6 Ora, 15/- Cossor Valves each 15/
Knobs (Ebonite), first quality, tapped, 2 BA, brass nut each 4d. Accumulators (Bnt.nsh Make), hlghest qunln.y, 4 vit. 20 amps,
Ebonite Dials, marvellous value, 0-180, bored in centra esch 1/- 16/-; 4 vit. 40 amps., 24/-; 4 vit. 60 amps., 32/6 ; 6 vit.
Ebonits Valve Holders, with 8 nuts, 1st quuhty only . 1/ 20 amps., 24/- ; 6 vlt 40 amps 32/6 6 vit. 60 amps. .. 42/-
Finest Quality L.F. Transiormers . 12 G Coil Holders o . . 24 wuy, 8/-; 3-way 12/6
Slider, complete with Knob and Contact . Shell Insulators, (lurge) N e each 6d,

SPECIAL LINES IN CABINET SETS

THE FELLOPHONE Two-valve Set, complete with Aerial, High-tension Battery, Accumulators, Headphones, Valves, etc, £10:10:0
THE FELLOCYST Super-receiving Cabinet, complete in Oak Cabinet, with Aerial Insulators and instructions, 3 £4:7:6
THE CEE BEE 3 Double Crystal Set, very compact, in polished Mahogany Cabinet, with Compartment for phones

Complete with Aerial, Tnsulators, Headphone. Gives perfect result from inside aerials : £3 3 0
THE CEE BEE Junior Double Cryvstal Cabmet The most wonderful machine on the market Mounted in

polished Mahogany Cabinet; very com Results from inside aerials wonderful. . § o o o £1:12:6
THE CEE BEE 1. Very fine Crystal Set, E{))onv Panel mounted on highly pohslied Mahorrany Cabmet Complebe,

“with Aerial Insulators, Headphones. 'Wonderful value . O e i ey s s £4:10:0

SEND AMPLE POSTAGE

FOWLER & BRIGDEN, ig?mfé'ﬁmfw‘33"1.'{"33.3“&:,?2;’.
—Chelsea Steel Masts—; RELIANCE RADIO

The Chelsea hollow SE RVICE CO
steel mast stands 30 ft. "THE * RELIANCE "’
high, 1s built in four |I'| |'CRYSTAL RECEIVING CABINET.
sections, and is sold Sl o REERT,
complotely  eaninmed || | | Geriins et Ebogs Panel n Ouk Cre it
1 unlng Ol metre wave-len;
P .- 4 q PP Condenser, Patent Crystal Detector, Sglllcun ‘or
for ﬁx“‘]g_ Hertzite Crystal, Spring in small chuck, ball
S Gaah i mln'tl lCthll'l w:;h Vulnaolc l[:res;‘uredtlhe whole
d - totally enclosed 1n glass tube, thus mmnung
cludes—30 ft. mast, zu“ and dﬂmpl de 1.Paic Edlior e Mabon
: R ccessories include ¥ Pair Fellows s
painted battles}}lp Double Headphones, 100 feet Stranded C:p:e‘r
grey, sole plate, in- Wire, and 4 Insulators.
termediate and top No further outlay. A guaranteed range of 20
stay plates, 6 steel 1 gulles furfbsnd‘;:lastelfll cdonl;:ens .ndh will tfake
5 ‘ airs ol t
wire guy ropes, 3 clearness. E:c eS:teatcgteod"e:n:" i i
2-ft. long iron earth au"yl guaranteel‘d ?nd l:ve confi-
4 3 t ssert that t t
?ggg' h?)OkStra'ln(elrs' lse?heymaossterelmile l;'ret :ﬂcprre‘aet:)
. S, and I the Public and it is manufactured
lg;lv;\msecl pulley by éme of the oldest firms in the
ock. trade.
Price Complete. Post Paid,
- PRICE F.O.R. 37T -6
x5:10:0 Instrument Only. Postage 1s.
£1- -6
40 ft. Mast with 2 We have also & complete range of
extra set of guys Valve Sets in stock from £7 1o
£9:0 b i f£24 FCItIall handzmsgc“ctv tlhe
: : ¥ amous Fellophone £ an. alve
Sets, Prices £10 10 d
2? Prompt Deli . £17 10s. :cspcctlvely ;\Isont'l:ne
omp eliveries Fellocryst Super Crystal Set.
o A2 from Stock. ] Price £4 7s. 6d. Demonstrations
CHELSEA™ AERIAL MAST. " TRADE SUPPLIED. T A et aatisfac

klon no funcy pnccs but hunes!.
value for money. Hours 10

CHELSEA MOTOR BUILDING | ||=ha=""r=

CO,, LTD, RELIANCE RAD
164, King’s Roa{d,Chelsea,S.W.S. 283, St. John Street, Cllgkefgelﬁv{gfdonc,()!i C.1
! ) . "PHONE : CLERKENWELL, 4290. 7
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FROM. AN UNOFFICIAL LOG BOOK._ |

Being further uncensored Extracts from the Journal of a Ssa-going
Operator, between the years 1916—1919."

" ByN.F.E.

ArriL 201H.—Port Said, although reputed
to he the wickedest place on carth (I think
Kipling says so somewhere), presents a very
pretty picture from the sea. - More of Port
Said -anon. ’

Last night was rather interesting from a
wireless point of view. Received Press O.K.
from Poldhu, Eiffel Tower, and a lot of
German propaganda stuff from_the station
at Damascus. The latter’s call signis D A M.

At two o’clock this afternoon a large’
Swedish vessel, the “Pekin,” caught fire, and
by six was a flonting fiery furnace.

As darkness fell it was a grand though
terrible sight to see her, half submerged,
but still blazing with undiminished fury.
The cargo was sugar, I hear. - '

The local five brigade at Port Said turned
out and performed prodigies of valour with
an antiquated fire engine that must have
been drawing the old age pension when the
Fire of London raged. The amount of water
sprayed on the burning ship would hardly
have filled a bucket.

ApriL 21sT.—We sailed from Port Said at
11.30 a.m., anchoring off Ishmalia to drop.
the canal pilots. ~ All tli¢ afternoon I have
been watching the land of Egypt on one’
side and Syria on the other. On the
Egyptian side of the canal the banks are
thick with shrubs and bushes; on the
opposite side the great desert of Tih stretches
as far as the eyc'can see—an arid, barren
waste: Encamped on the banks were some
thousands of soldiers, who shouted eagerly
for home news. :

Assyrian chariots and the hosts of ‘the
mighty DPharoahs have given place to
military eamps of a more modern kind and
strings of telegraph poles. As Mr. Wells
once remarked,*This ’cre progress it goeson

Land Station ¢ Sauce.” ;

A curious thing about the journey
through the canal is the strange fading of
signals from the station at Aden. In Port
Said I picked up this station quite clearly,
but directly we wer¢ through the canal and
the salt lakes and out into the Red Sea, the
signals faded almost to inaudibility. There
-is some peculiar screening effect which is
the cause of this; so I am told. o

ApriL 26t4.—Each day the weather be-
comes steadily hotter. Even when perfectly
still one becomes bathed in perspiration ;
and the “Billi” condenser on the crystal
set has commenced to stick badly. The heat
secms to have expanded the two cylinders
considerably, and the insvlation coating i3
pecling off. :

ApPrRIL 29rH.—On the 27th we passed
Perim, well in sight of land. On the follow-
ing day we were 50 miles east of Aden, and
now we are about to comwmence our trip
into the Indian Ocean and up the Persian
Gulf to Basra. Have just picked up a war
warning from Seychelles reporting an
armed enemy ecruiser knocking around
somewherc. This is probably the « Woolf.”

May 7th.—After a very warm journey
through the Pemsian Gulf we stcamed
slowly up the Shaat-el-Arab to-day, an-

choring at 7 p.m. off Ashar, the port of
Basra. - '

The confluence of the Tigris and the
Euphrates at Kurna is known as the
Shaat-el-Arab, which flows for about 70
cdd miles into the Persian Gulf, near
Kowiet. We passed-Abadan at midday—
an awful-looking hole and the site of the
Anglo-Persian Oil -Company’s wélls. The
smell reminded me of Port Arthur (Texas).

Signals were so scarce coming up the
Gulf-that I sent out a C Q in the hopes of
getting a few tést V’s, but had no reply..
Later on I called VT C (the Basra station),
and was politely if laboriously told that
my signals were as clear as peatls, and as
badly sent as could be. It being against the
rules to sauce a land station (especially in
war time), I gave VT C a curt “R” and
closed down. Land station operators are
generally born with a multiple tuner round
their necks, and consequently -think they
own the ether!

May 10ru.—For the last day or so we
have bcen unloading military stores off

Mr, A, W, Owen’s home-made set, 53, Warner Road,
St. James Street, Walthamstow,

Magil, a small depot clijefly Temaikable for,
its utter desolation and the excellent iced:
beer kept by the military officers in their
mess-rooxm.

_ During the last couple of days I have

managed—despite the heat—to scout round
and see a bit of the neighbouring country.:
Of Basra itself (it lies some five miles in-’
land) I cannot say much, for fully three-
quarters of the place is placed out of bounds
to the naval and imilitary. The town is
infested, however, with the filthiest natives:
I have ever seen—and I've seen a few.

In the Bazaar at Ashar I was pointed out
a youth of about 17 wlho was idly looking
after a dirty shop. He was the richest man
in Basra and Ashar—and that means any-
thing over a quarter of a million sterling.
These people can live on about a rupee a
day, and when they have made that sum
the majority of them shut up shop and go
and see Charlie Chaplin at the local cinema
show. Charles is a great favourite with the
Arabs ; but the-effect on their morale is not
good from an English point of view. They
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get a rather misleading impression of white
men.

My 225p.—The last few days have been
pretty dull cxcept for two noteworthy
_items of interest. Thefirst was.a visit to the
Basra wireless station, VT C. :

This station is a pretty hefty one—cight
tall masts, 450 feet each, support the aerial
system. The main station building is
situated in the middle of the station grounds,”
ond is guarded by Indian soldiers. When I
stalked up, intent on ecxchanging Lizzic
(the crystal) for one more stable, I was
greeted with the guard turning out and.
ealuting like automatons.

FL in Basra.

Gravely returning the salute “c la Beatty,”
I agked for the W.0. in chaige, and soan
was having a heart-to-heart talk with that
pessimist. However, I managed to swap a
crystal, and returned in high glee. 'The
exchange was 0.K. That night I heard F L
at medium signal strength. Not so bad, I
think. -

The sccond item of indcrest was the
execution of some rebel Avabs. “1 had gone’
swimining eaily onc morning, my favourite
creek being a mile or so outside Magil. A
squad of native soldiers with white officers
in command arrived as I rested on the bank,
Six Arabs werve blindfolded, placed in a.
row, and, before T quite realised what was:;
up, ‘were shot on the spot. It’s not, a pretty
sight, an execution.

-May 23rp.—Heard F L again last night,
as well as D A M (Damascus) and O S M
(Constantinople). Poldhu I cannot lhear.’
Nantes (U A) is quite distinct, and plenty
;)f“Indian stations are audible when dackness
alls.

. THE -
| RADIO ASSOCIATION

REAT: strides are heing made in the
study of wircless science in South-
Kast London, and on January 20th

the Brockley hranch of the Radio Asso-
ciation was formnally inangurated hy Mr.
C. W. Bowerman, AM.P. for Deptford,
who was accompanied by Professor A. M.
Low and Major Raymond Phillips. Since
the commencement of the year a Porurai
WIRELESS representative was informed by
Mi. J. V. Ballard, the chairman of the
Brockley Braneh, no fewer than 120
members have heen enrolled. The Radio
Association itsclf is extending hy leaps
and bhounds, and is already on its way to
a membership of 2,000. '

In opening the procecedings of a most
interesting wireless demonstration at the
Gladstone Hall, New Cross, Mr. Bower-
man asked what would their forefathers
have thought of an air-wave conversation
between folks in America and this
country, such as had taken place a few
days ago.

Professor Low, in his address, said we
talked of wireless radio-activity, but-we
really knew very little about it, and in
the future the science was bound to extend
in every possible dircetion. In the near
future we should probably be able to
obtain racing and football results’ while
travelling in a train, reports of the hap-
penings in the law courts, and, possibly,
of what members were really saying to
_each other in the House of Commons.
(Laughter.)
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| CORRESPONDENCE.

S

AMERICA ON ONE VALVE—GOOD RESULTS IN SCOTLAND
CRYSTAL SET PHENOMENA.,

To the Editor of PorvLarR WIRELESS.

Sir,—Will . you kindly include W G Y,.
Connecticut, in your list of hst°mng-mt1mes"

1 get American stations every night on
one valve.

This was the programme last night,
January 15th, and this moining, January
16th, bearing in mind that as I do not write
sherthand I had only time to write down a
few words before the next item was upon me.

I switched on at 1110 p.m. Menday, just
in time to pick up the follewing :

National coal! congress. . News bad
from. Alexandiia. .. Former President.
. Navigation Co. .. . Embargo on
coa.] . Bonar Law. .

60 9% of the aliens admitted to the United
States. Numbered 62,130. .de-
parted 17,225. During 5 months. .
Annual Bunguet to-mormow might. . .
Toast master . . . Annual Michigan
Convention. 74,748 dollars collected for the
Memorial Fund. also collection for
museum and library

Then followed the announcement : ““This is
W G'Y, General Electric Co., Connechcut
7.45 standard time. Closing down.

My watch then showed 11.30 p.mn., and as
J have had shoals of protests agamst a para-
graph referring to my U.S. reccption on one
valveinan issue of the ““ Southport Visitor
last week, I went straight down to the office
of that paper and submitted all the foregoing
items to them as proof,and returning home,
received the following story from the-same
station :

“ A boy with a bundle of newspapers under
his arm. . ‘T want to study law, sir,’
answered the boy. *1 told you I
couldn’t afford an office boy answered the
lawyer. The boy seemed’to be terrified.”

Then followed a story about a Professor
Henry, who was arrested in mistake for a
spy, and referred to a flying machine at
Washington.

Then followed news items, money market,
and the following announcement : “’I‘hat
brings us to the end of our news items.”

Then followed : * The next number on
our programme will be a piano selo. This is
W G Y, Geneial. Electric Co., Connecticut.”

The piano solo was as clear as a bell, every
note distinct.

Then {ollowed the announcement :
“W G Y, closing down unil 9.30.  Please
stand by.”

Then followed a lady singing. Then a dia-
logue between two men, one evidently a
coon. Then & male and female duet. I
then turned .in another station on about
forty metres longer wave-length anuounced
as WJ Z, giving a techm'cal description of
their apparatus.  “ Valve cost a thousand
dollars,” etc. Then followed the  Missouri
Waltz,” beautifully received. Then the fol-
lowing announcement : “ The next munber
of the General Electric Co.’s programme will
be a violin solo, one minute please.”  This
solo was received perfectlv.  Then the an-
nouncement : “ W G Y, General Electric Co.,
Conneeticut.” Then a long lecture on oil
in the United States.

My set is wholly made and designed by
myself, excepting ’phones and valve. My
aerial is attached to a tree about 28 ft. in
henght at one end, and is a double one of
30 ft. in length composed of 18 copper wire,
the lead-in end being attached to a window
frame 20 ft. high. Without doubt listening-
in to the American stations will be a matter
of course for English amateurs within the
next month or so.

Should you desire a test my set is at the

disposal of any of your representatives on |

appointment.
Yours faithfully,
VinceNT M. CARTMEL,
45, Linanker Street, Southport.

To the Editor of PorvLaAr WIRELESS.

Dear Sir,—With reference to the article
entitled “ Notes on the Scottish Ether”

“in your issue of December 30th, I am one

of the local amateurs referred to as having
been successful in the reception of 2M T
on one valve, and wish 2 M G to understand
it was.not a freak. Marconi House, Bir-
mingham, Manchester, and Newcastle can
be clearly heard any evening on my single
valve set, and on Friday, December 29th,
2ZY was so clear that the “ click ” of the
opening and closing of the microphone
switch was actually heard.

In my opinion the reception of telephony

is all a question of careful tuning. My
circuit is of the usual type and not a freak
in any way.

It may interest 2 M G and others to know |

that recently I logged the following amateur
stations on this home-masle apparatus :

2 AW Wakefield.

2 DF New Malden, Surrey.

2F P London, S.E.14.

2J F Liverpool.

2 J Z Huntly, Aberdeenshire.
2K F Merton, London, S.W.19.
2MM Winchester, Hants.

2N A Walsall.

20 D Gerrard’s Cross, Bucks.

5M S Manchester Wireless Society.
5SH Liverpool (?)

5 S W Radio Society of Great Britain.
O X M Holland (20 watts).

O Y B Holland (20 watts).

PC11 Holland (20 watts).

8 D P Location unknown.;
be French.

I have also heard a French Radio Society
sending Transatlantic tests.

I have already been in correspondence
with 2K F, who kindly verified the trans-
mission and gave his power, and if the
owners of the other stations would care to
write me, through the Editor, I would be
pleased to listen for their transmissions on
prearranged dates, preferably Saturdays,
and give a report of reception,-if required.

Yours faithfully,
*Rapio ” {Glasgow).

thought to

hows

of Wireless is to read good Books.
Most Radm Books, however, are techmical,
but in these two from the pen of John
Scott-Taggart—editor of Modern Wireless
and the well-known authority on the Wire-
less Valve—the whole story of Radio is
Jaid bare in language which even the abso-
lute beginner can easily understand. Get
these two Books to-day from your Bookseller

or your Newsagent.

Wircless 2D | Simplified4/
for all 6 W'.Tglééil '
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| Radio Press s Ttd 2.

PUBLISHERS OF AUTHORITATIVE WIRELESS LITERATUKE '

DEVEREUX COURT. STRANDW.C.2

YOU'LL BE SURPRISED

at the marvellously low prices in our

PRICE LiST. SENT POST-FREE.
The following is a sample offer ;-

»@rystal Set—12" Tuner, 2 Sl:ders Range 2v0/30 miles
"EWave-length 189 to 2,300— passcd P.M.G. and
B.B.C. Roy alty p.nd 37/6.post iree,

DE LUXE COMMODITIES,
151A, OXFORD STREET. LONDON, W.1,

BARGAlNS_

Crystal Detectors .. ..

The qulckest wa to leam the *

Valve Holders (ebomtc) L i -
Fixed Condensers ,. 176

ReclInsulators .. .. - .. .. 2d.

Egg Insulators 3id.
Laminated Switch Arms’ .. .. 110
Terminals s ey Midel:
Aerial Wire, stranded 150 tt . 4/6
Contact Studs 3 .e doz, 5d,
WValve Legs e iy ~orew DS
Crystal (‘ups It screws) e 4. .. 4d.
Valve Pins . SOR BEEE L LlG
Spade Terminals .. .. ., .. .. 1d.
Condenser Vanes ., pe o.doz. V-
¥Filament Resistances .. 210
Lead-in Tubes, 8 in, ‘e » 1/6
, . om 120D .. ., .. .. 19
stide Rods, With terminal A A e d
Large Spacers ..doz. 4d.
8mall Spacers &5 ..doz. 3d.
Loud Speakers g . .. 10/6
Juterva \e Transformcrs 13/6
*Phones, 4,000 chms .. 21/-

Send Ample Postafre

Iustrated Catalogue, including
List of Stations, Post Free, 6d.

EON WIRELESS SUPPLY CO.,
115, FLEET ST, E.C4.

(Next * Daily Express” Offices.)

CUT THIS OUT

¢ Popular Wireless > PEN COUPON Value 24,
Send 7° of these coupons with only 29 direct to the

Fleet Pen Ce., 119, Fleet St., E.C.4. You will
receive by return’ a n])lendld Bx‘ltlah Made - 1iet, Gold
Nibbed Fleet Fountain Pen, value 10/6 (fine, nMdium,
or broad. nib). If only 1 coupon Is sent the price Is
319, 2d. being allowed for each extra coupon up to §,
{Pocket Clip, 4d.) Satislaction guaranteed or cash
returned. Special New Offer.~Your own name in

gilt letters ©on either ven forr J- extra., Lever Selfe
Filling Model with Safety Cap, 2/- extra,
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Twenty thousand people
buy up the first edition of

A ' MODERN WIRELESS

within a few hours!

e £ YUR estimate of 20,000 readers for MODERN

/o WIRELESS was very wide of the mark—

i Z the whole edition was completely sold out within

CE2h J twelve hours. But we were determined that no

\ : one should be disappointed—we wanted everyone
\ =17 to be able fo buy a copy.

e Therefore we put in hand an immediate reprink of

a further 50,000 copies, making the huge total of

D 70,000 in all. This reprint is now on sale

1y _ everywhere,  After reading it, be sure to place

' your order in advance for a eopy of No. 2, which
i 1s going tc be am even greater success.

/ [ INT The Constructional Articles

Y
\ ==  alone are worth the shilling.
. X 3
\__ b . you are contemplating Building An interesting article on double
| your awn Set you are given ¥ reagtion is surc to hold your atten-
\ choice of several Receivers, rang- tion. There are big possibilities
L 1 ing: from a simple Crystal Set far far amateurs in this. Besides
! R receiving the Broadcast Concerts te these, there are articles on how
H!U”\ \ a super-sensitve' 5-Vialve Receiver to make a Detector Unit, a Nots
| [‘ L ” ‘ 3 with a range of 4,000 miles, Maﬂnifyinq Unél.dg Grid Leak, s
) ! 1€ you: have got tired of carrwing D a0, YOUT  owi
”mﬂ gL .m i your accumulator to a garage to be Coile, and many others.
[ a1V re-charged, you will be interested jalla]
\ in- a practical article showing vou

How to rercharge it off your own A splendid shilling’s warth—h»

i l A il “ i
A ‘l
l‘ - [ electric light supply sure you get your copy to-day.

QU = 1 PUBLISHED BY g(d:l(?)e'i:!_r _%chj;%)g;:?
| —=< RADIO PRESS / e
! : LTD., assisted by E. Redpath,

» e |

Devereux Court, Paul Tyers, and a

) [ ON Skl. ]Cd sta
m’ w C =, l ﬁ.
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MEMORIES.

BY A MARCONI ENGINEER.

THE wireless profession has led some of
us into many lands bordering the
Seven Seas, and has provided us
with many sidelights on life. I shall not
be far out if I venture to boast that in wel!-
nigh every habitable part of the globe, not
to mention the uninhabitable ones,. the
Marconi engineer has worked his works, and
the Marconi operator has kept his watch.

If T may venture a joke, I would say that
the Marconi man during his useful, restless
existence generally keeps his watch, even
if he has temporartily to “ pop ™ his dress-
suit ; for that is my way of saying that,
though he occasionally finds himself in a
tight place, he carries on with the job.

No one could accuse me of dallying with
the sweet uses of advertisement because
I humanly express pride in being ever so
insignificant a member of a real service,
which though a mere quarter of a century
old, has indeed a spirit animating it. There
may be no traditions in soap or jam or nails,
but there are in the Marconi service.

In that service men have died at the
post of duty, at sea in every imaginable
kind of craft. and on shore in the far-
distant and dark places of the earth, where
fever, sudden death, perpetual discomfort,
and deadly, monotony wrestled with their
souls. But the work went on, and as men
died or 'were broken others stepped into
their places.

‘“ Dinner is Ready.”

Some of my memories are of those.who
went to Manaos, far up the Amazon, and
died ; who cxiled themselves at the Falk-
lands, in the arid tracts of Somaliland, and
the heights of Colombia ; who struggled on
in the Aretic; in squalid islands in the
Mediterranean, and in the South Seas. Many
of those men came back only to find their
end in the Great War, somewhere near a coil,
a condenser, and a key. And the sea-going
operators. Ah, there is not an ocean-bed
on this rolling globe which is not sacred to
their memory.

My first recollection of wireless would be
somewhere ahout 1894, when I was present
at a soirée of which one of the attractions
was a magician who could cause a bell to
ring at least three yards from his trans-
mitter. T suppose Marconi was just then
getting his dreams into working order, for
he did not bring his invention to, England
until 1896. ) 1

Some years later T was being shown over
a small steamer—one of the Batavier boats,
I believe—and distinctly rememberhow the
wireless operator truncated his eloquent
lecture at the most interesting stage
because he said, “ My dinner is ready.” 1
remember that I was secretly amused by his
naiveté, but I had still to learn that un-
punctuality at mess is an offence. ' Still,
visitors
The Long Arm,

In due course Marconi’s long arm shot me
out to keep up my wicket for “ the old
firm,” and I remember most vividly a
sight of the breakers spouting about the
Old Head of Kinsale, and my surprise that
my supposedly sensitive interior economy

" a coherer when he first

had not by then succumbed to mal de mer.
I also have a photographically clear re-
membrance of Land’s End as I passed it
outward-bound for an exile of three ycars.

Equal in vividness to the two preceding
mental pictures is one of green Plymouth
Sound, when I returned hungering for the
grey English sea and the smecll of motor-
’huses on a summer afternoon. Oh, the
jabber and sweat, the shrill clamour of the
Eastern cities! But, oh, the sunset over
the quiet Essex flats, and the hearty Eng-
lish voices of the dockside labourers at
Tilbury ' In 'two wecks the long arm of
Marconi shot me forth again, this time to
the little known Balearic Islands, where
I stayed for several years. Therc I climhed
a real man-sized mountain, wrestled with
demons in the shape of half-wild mountain
pigs and sheep who uprooted my earth-
plates, and with Mallorquin cooks—quite
wild—who laid in me the foundations of a
permanent dyspepsia.

““Sparks >’ of Hate. ‘
The Great War ! Never shall I forget the
persistent screcech of Norddeich during
August, 1914, as on the 5th of that ever-
memorable month I sat in a stifling cup-
board at ——— and hear, hour after hour,
the scream of the Imperial Eagle who in an-
ticipation already saw itself and its allies
gathered about the corpses : ¢ Krieg ist erk-
lirt gegen England, Frankreich und Russ-
land ! Little did I think that four weary
years and more would drag by before my
station at should receive in the small
hours of Nov. 11th, 1918, the famous Armis-
tice message. The valve from the circuit
which took that message is my most trea-
suted souvenir, and wakes within me
memories I can never commit to paper.

My experience of early wireless sets are
not blessed. One can only wonder at the
dogged determination of the opcrators and
the amount of traffic they handled. Little
was known of “space charges,” and no-
thing of * plates” or * grid leaks ” in the
days when one used to receive with one
finger (damped) on some particular ter-
minal, or tuncd:in by means of a wander-
plug which hid t'e choice of about thirty
sockets. I rememher that the man on the
Suez Station told me tbat he would have
gone mad with ennus were it not the fact
that he had to alter the circuit every day.
And, as for coherers—but let it pass. After
all, Marconi only had :

spanned the Atlantic.

This is the latest. unpuo-
lished photograph of S8ir
Oliver Lodge. It was taken
in his experimental latora-
tory at his home near Salis-
bury, where Sir Oliver is
understood to be engaged in
important experiments con-
nected with wireless. A
little while :ago he informed
a press_reporter that he
Lelieved he might soon have
some interesting wireless
improverents to  show
beiore very long. h

A FEW HINTS.

MANY amateurs find ebonite rather costly
for use in valve panels, but slate can
often be obtained easily, and is quite

a fair substitute. The one difficuity to be.

overcome is the tendency of moisture to
condense on the surface of the slate. This
can he overcome by coating the slate evenly
with shellac, and this will also add consider-
ably to the appearance of the panel by
giving it a glossy finish. Other polishes
should not be used as they are not always
good insulators.
* * *

Mercury can be cleaned by shaking or
stirring well in concentrated sulphuric acid.
The acid is poured off after a time, and the
mercury rinsed with water and soda. It is
then strained through wash leather, and
will be found to be quite clean.

* * . ok

When using primary cells making use of
amalgamated zine, a good tip is to stand the
zinc in a thin layer of mercury placed at
the bottom of the container or porous pot.
This helps to' preserve the zine.

% * g

A piece of cane hammered at the end so as
to form a sort of fibre brush is very useful
for .glueing purposes. In this case the

“ hairs ” will not come out, and a picce of
cane will last a long time, the brush being
renewed at intervals by the simple expedient
of more hammering.

~



Fopular

Wiretess W eekly, February 3rd, 1923.

RIGHT : View of Instrument ready

Jor reception. Al connections are
made at rear.
CENTRE : Accessories

with every instrument,

supplied

Performance counts

Your Wireless Set must be something more than
a handsome Cabinet—it must receive loudly and
clearly the Concerts now being transmitted from

the wvarious Broadcasting Stations.

Read the

above letter and see how these requirements
are fulfilled by the

BROADCAST MAJOR

of the four Broadcasting stations—London,

top and a drop down front.

Approced by P.M.G.

Included with the

EF you are situated within 235-30 miles from any  polished throughout, and is fitted with a hinged

Manchester, Birmingham, and Newcastle—

you will find that the 2-Valve Broadcast
Major is ideal for .you. Not only does it
receive loudly and clearly-—as many as five
pairs of héadphones can be in use at one
time=—but its tuning arrangement is sim-
plicity itself. Merely rotateone dial and any
wave-length. from 300 metres to 500 metres
—all the Concert Wave-lengths —is found
immediately. - Even a child could use this
Set, since absolutely no Radio knowledge is
required.

Every instrument, besides being subjected

to an actual test upon our own aerial, carries our full
guarantee of complete satisfaction after a seven days’
irial in your own home, or money willingly refunded.

The Cabinet is built from solid mahogany, hand

When this Set
is required for
use with
Broadca st
Licence a
B.B.C. royalty
of 353, must
be paid at time
of purchasing.
The royalty of
253, due to the
Marconi Co. is
at present being
paid by us,

You cannot purchase a
better 2-Valve Set,
though youmay beasked
to pay very much more.

instrument is a complete equipment consisting of

a pair of Western Electric Headphones, a
6 volt 40 amp. hours accumulator, and a
60 volt H.T. Battery—both made specially
to our own specification for wireless work
—and a complete Aerial outfit consisting
of 150 feet of copper wire, and the neces-
sary insulators.

Thereis absolutely nothing more to buy,
with the exception of the two Valves
which, owing to risk of damagein the post,

should be pur-
£9-9-0

chased locally.
al-
Valves 15s. each extra.

THE PETO-SCOTT Co., Lid,,

Featherstone House,

64, HIGH HOLBORN, W.C.1.

IZARSIIALL AD.

843



864

-associations, reserving the right to curtail the report if necessary.
reminded that reports should be sent in as soon after a meeting as possible.
in cannot appear in this paper in less than ten days after receipt of same.

Popular. Wircless Weelly, February 3rd, 1923.

WIRELESS CLUB REPORTS.

The Editor will be pleased to publish conecise reports of meetings of Wireless clubs and

Hon. secretaries are
Reports sent
An Asterisk

denotes affiliation with the Radio Society of Great Britain.

Wireless and Experimental Association.*

-The meeting of tho Wireless and Experi-
aental Association, held on January 10th at
the Central Hall, Peckham, was of oxceptional
initerest.

The steps now being taken .for making the
association’s three-valve receiving sct of greater
sonsitiveness: and utility, under ‘tho expert
supervision of Mr. Joughin, were explained in
detail by Mr. Knight, the chairman.

Mr. Chastney (member) described, with the
Lelp of the blackboard, a two-valve set whieh
he had constructod; and Mr. Joughin, again
coming to the rescue, pointed out one or two
undoubted improvements.

Tho elomentary members were then enlight-
ened on the needs and use of Jightning arresters..

The forcign secretary, Mr. Bird, read accounts
of what some of our foroign members are doing
‘“down under?’ .But the crown of the evening
was the design of Mr. Voigt with crystals, and of
Mr. Joughin-with valves, of .sets to effect. ' full
wave ” rectification of signals.

Tho subject of balaneing capacities versus
earths was treated exhaustively, and the meeting
closed at 10 p.m.

Assistant see.. Mr. G. H. Horwood, Buckland,
255, Lordship Lane, S.E. 22.

Ll * *
Birmingham Experimental Wireless Club.

A very cnjoyable and instructive lectyro was
givea before the above club on 15th of
December by Mr. Dore, one of our vice-presidents.

The subject was primary batteries. Mr.
Dore’s lecture was particularly devoted to the
Leclanché dry cells much used for modern
wireless' purposes.

The lecturer oxplained very fully the chemical
reactions which take place in this type of cell,
and gave the analysis showing the conipositions
of the various commercial cells on the -market.

The accurate testing of such cells in the
laboratory and the apparatus used-for same was
very.interestingly explained, and eareful graphs
showing the behaviour of the: different makes
when under_ test wero of much interest to the
members present.

It was interesting to note that the behaviour
of the British makes was far superior to tho
Gernnan whon tested under equal conditions.

Hon. sec., A. Leslie Lancaster, ¢/o Lancaster
Bros. & Co., Shadwell Street, Birmingham,

* * .

Hackney and District Radio Soeiety.*

** High-Frequenoy Currents and Tesla Coils *
was the title of & most interesting and instructivo
lecturo recently given to the members of the
abovo society at their premises at the Y.M.C.A.,
Mare Street, Hackney, by Mr. A. Valins. Thero
was a large attendance, and soithe most interest-
ing experiments were carried out in the darkness
in order to show the best effect.

Several members have already found the
benefit of joining, & radio society, as by doing
so they havo been enabled to obtain the much-

coveted experimental liconce, which had been

applicd for several times previous to joining tha

society without suecess. All those persons

living in the district’ of Hackney who have
hitherto * ploughed the lonely furrow * should

take heed and support their fellow amateurs, so -
that all may benefit by unitad action.

Hon. sec., E. R. Walker, 48, Dagmar Roadl,
Hacknoy, E. 8. )
* # *
Stoke-on-Trent Wireless and Experimental

Society.* .

At n meeting of the Stoke-on-Trent Wireless
and 'Experimental Society on December 2ist,
the construction of the tuner for tho socicty’s
multi-valve receiver was proceeded with. A coil-
holder was constructed, a variablo condenser
asseinbled, and several inductance coils wero
wound.

Hon. sec., F. T. Jones, 360, Cobridge Road,

Hanley.
* * *

Isle of Man Radio Soriety.

At a recent meeting the constitution of this
society was established. The following addi-
tional officers wero elected : President, Mr.
F. R. Grundey, B.Se., F.C.S,, Director of Edu-
eation (I.O.M.); joint sec., Mr. J. S. Craine:
treasurer, Mr. A, Geore ; committeemnan, Mr. R.
Cannell.

. An excellent syllabus has been arranged by
tho committee, who have already shown great
enthusiasm in their work.

Secretaries, J. P. 'Johnson, 16, Hildesley
Road; J. S. Craine, 6, Belmont Terrace,
Douglas.

* * *

Feltham, Ashford, and District Radio Club.

Will all persons in these districts who aro
interested in wireless pleaso communicate either
with Mr. Nettloton, “8t. Albans,” Felthan,
Middlesex, or with Mr. H. G. Moss, 48, High
Street, Feltham, with a view to formiing thu
above club.

L

GUARANTEED VALUE

A THOROUCH

KNOWLEDGE OF WIRELESS FOR

Only by manufacturing there Wireless Accessories and Scts in very large
quautities are we emahled to offer them at sugh attractive prices.

CRYSTAL DETECTORS. Post free, '2/4 each.

Assembled on LEbonite, and Finely Finished. Remarkable Value.

FIXED CAPACITY CONDENSERS, 0.0003 to 0.001. Very cficient.
Post frce, 12 esch.

BRUNET FRENCH HEADPHONES (double}. Post free; 21/86 the patr.
Comiplete Sets of Parts for making Variable Condensers. Every-
thing.-ready to assemble, and consigting.of the following: Accuratn
Atuminiumn Fixed and Moving Vanes, Large and Small 8parer Washers,
Centre Square Spindle (screwed ends, B.A.), 3 Side Rods, Nuts,
and Brass Washers (2 HB.A.), Poluter Scale, Terminals,

- Spring Coil Washers, Best Quality Knob, .with 2 B.A. Nut.

App. Capacity Price for

in Mierofarads Plates Complete Sets Filament Rheostats for
601 57 716 post free. 1, 2, ar 3 Vaives,.post
_.008?5)- %0 513 . free, 2/9 oach.
8 02 lg‘ g;g - Rwifch Arms. Splendid
JQ001 7 2/7 '_' Value. Post free, 1/6.
Vérnier 3 2/3 o :

The ‘Belgravia Electrical Company,

Teleplione ;
4 111, WILTON ROAD, VICTORIA, S.V.1.

Victoria 1420

We always hold large stocks of “cverything Electrical. “Write or call at:

EVERYONE AT AN INSICNIFICANT COST

To gain the fullest enjoyment from his hobby cvery amateur

ought to have the scientific principles of wirelesa at his finger

tips. You can do this easily and quickly by taking a course
of our 1

PLEASANT LESSONS BY POST AT YOUR LEISURE.

Our system of Individual Tuition cannot fail to bring you great
benefit. Among our students we number Highly Trained Scientists,
Doctora, Magistrates,- etc., as well as those with no scientific
training whatever.

8pecial Fee for the Course 6/- upon enrolment, and five monthly pay-
ments of 5/-, or 30/- in vne payment. This isof great educational value
and interest. :

Also Popular Courses in Automobile Engincering, Mind Training, ele., at
the same fee,

BEGIN NOW by scnding for full particulars from
The National Institute of Applied .Science,

3,5, & 7, OLD QUEEN STREET, LONDON, S.wW.

WIRELESS

RN
THE CHEAPEST ESTABLISHMENT IN THE TRADE.

Hearl 'Phones from 18 6 per pair.
Valve Holders, 1/~.and 1 3 cach.
Leading-in Tubes, 1 -, 1 3, 1,6 cach.
Pocket Crystal Set, 17/6 each-
Inter-Valve Transformers, ratio 5—r. Flnest Manufacture, 12 6 cach.
Filament Resistanggs. Extraordinary value. Velvet action, 2:-, 2 6 ea.
Slider Plunger, complete, 4d. ea,, 3 6 doz. Hertzite, 1/-, 1/3, 176
Aerial Wire,-7/22 hard drawr copper, in 100 ft. lengths, 2,8 '
4-Volt Batteries, 4d. each, 3'6 per dozen.

We Have a Large Stock of MULLARD and EDISWAN VALVES,
also All Voltages in WIRELESS BATTERIES,
THE - HOUSE FOR EVERYT‘HING ELECTRICAL,
T'rade} WHOLESALE ,AND EXPORT [Supphicd

Switch Arms, 1/~ and 1 3 each.’
Lgg Insulators, whité, 3d. cach,
2'6 per dozen.

Single 'Phones, 11/~ ea., 4,000 ohms,

L. APPLE, L.TD., Electrical Engineers,

13, BREWER STREET, REGENT STREET, LONDON, W1
i . ~{Telephane : 1584 Rezent.)

e r

DON'T BUY YOUR SET
OR PARTS UNTIL YOU
HAVE SEEN WHAT WE
CAN SUPPLY.
An Example ;

This Crystal Set,

Complete with 100 ft. Stranded
Aerial, 6 Insulators, 1 pair
4,000 Headphones,

£3:3:0
SingleValve Set,

Complete with Valves
1 pr. 4,000 -IHeadphones,
Accumulator and High-
Tension Battery,

(’Phone : Museum 4¢506.) 2

THECENTRALELECTRICAL CO.,159 PentonvitleRd.,N.1
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>
Two — Cibp.
Symbols —

When these two symbols appear in conjunction on a

Broadcasting Receiver, no further recommendation is

necessary. The one signifies that the instrument has

been approved- by the Postmaster-General The other

tells you that the greatest brains in Wireless have directed

its manufacture. Look for both signs always. You will
find them only on

The Triumph of the Master Mind,

Your local dealer can supply you. In case of difficulty apply to:
MARCONI'S WIRELESS TELEGRAPH COMPANY, LIMITED

(MARCONIPHONE DEPARTMENT), MARCONI HOUSE, STRAND, LONDON, W.C. 2.

Can I helo youh

I will give you £50

it I fail to produce over 7,000 testi-
monjals from others I have helped to

A Successful Career.

Griffin’s
‘The Mail Order Stores

“ GRIFPHONES ” TiE, IBEaL 22/6

MONEY BACK IF NOT SATISFIED,

GRIFFIN EXPERIMENTERS’ SWITCH ARMS. e Y- &2 Yours to Success
PANEL .. (Postace 1-) 28/~  Ebothite Dials, 1 to 180°. . . .. 1/8

I0x6x¢i in. Ebonite Panel. Siemens H.T. Batteries, 30V .. 78

Fitted with Filament Resistance, 0 66V 15/-
Valve Holder, .0005 Condenser, Potentiometers 5o
Scale and 10 Stud Tapping Switch. Filament Resist. o 2/6 3[- 8 6
Eight Terminals. Ebonite Panels, all sizes per 1b.- 46 w

TRENCH BUZZER SETS .. 7/8 ,» Knobs . r 6d. e teach by POST.
Complete with Ear-piece, cte. 6o Sliders 9d. and AUEI | T U O S 1 o

(Postage 1/3) Aerial Wire, 7/22 Copper 100 ft. .. 3/9
INTERVALVE TRANSFORMERS ,» Enamelled ,, ADVICE FREE

Guaranteed THEBEST, being Dis- Resistance Wire, 12 yds.

i Most Moderate Charges :

tortionless, Noiseless. These are
HEDGEHOG pattern, Ratlo 5—1.
Wound with D.8.C: Wire .
PRICE 20/-
(Postage 9d.)
TELEPHONE TRANSFORMERS

Od
Rubber-Covered 20 g. Copper.l" yds 1/4
ioz Bobbms 47 g D.S.C. (for re-
winding * 1/-
Pkts. of asstd Crystal(l&cal \’alue) 2/8

QUALITY CRYSTAL DETECTORS 2/6

Payahle Monthly.

Learn a trade or Profession.

As specifications of above PRICE 17/8 Vs X
(Postage’ 9d.) Super. Qual G/
QUALITY FILAMENT RESIST- Woumli Ind. Tubes, 3 x 12, 3;3

o 2
& GRIFFIN N Fixed CO‘I- Valve Holders, Mld., /-3 “ A > 178
DENSERS, -001 . 18- Eb. 1/8
# DUBILIER 0001 to -0009 .. 2/8  BASKET "COILS, speeial line, shel-
001 to -005. . 3/ lacked, not waxed. \Vound wlth
v Grid Leaks, 2 Megs 2/8 3 stranded wire ..

‘GRIFFIN /nglt;e MAGNUM

Com_blcts List of all Parts sent Free.

GRIFFIN WIRELESS SUPPLIES CO.,
82, Newington Causeway, LONDON, S.E.1l.

(3 minutes. from Clephant & Castle Stations).
Iiop 1806. {The corner of Lancaster St.).

[h a aa o o

Every man s the architect of his own fortune ?

Write for one of our FREE BOOKLETS on any of the following subjects :
Architectural Drawing I Engineering | Pattern Making
Buxldmg Conslruchon} Foundry Work Salesmanship

Clerk of Work’s Duties” | Internal Comb. Engines| Sanitation
Av.lahon Marine Engineering Shipbuilding
Bo!ler Engineerinz Mathematics Structural Engineering
Boiler Making Matriculation Surveying & Levelling
Chemistry Metallurgy Telegraphy & Tele-
Civil Engineering Mining phony
Concrete and Steel Mine Surveying Wireless Telegraphy
Motor Engineering Special Course for
Electricity Naval Architecture Apprentices
WE SPECIALISE IN ALL EXAMS, WlRELESS ELECTRICITY.
P.M.G.. C.GIl.. AM.LE.E.,, and B.C.D

If you are preparing for any exam.ask our advice. All parhculars free of charge-
Parents should scek our advice for
their sons. If you arc intercsted
in any of the subjecté mentioned
abovc, write, naming the subjecct,
and we will send you our FREE
BOOKLET. Pleasestate your age,
Courses specially combined
to meet all requirements.

Draughtsmanship
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THIS WILL HELP YOU! = -

WILL DAY CALLING
DICTIONARY of TECHNIC AL TERMS TO ANNOUNCE SOME RARE BARGAINS.

BRITISH MADE HEAD PHONES, o
150 o 50 | 0O er pair
USED IN WIRELESS TELEGRAPHY | SPLENDID QUALITY BRITISH Al
MADE HEAD PHONES, 4,000,0hms .. 26/- per pair
BEST FRENCH HEAD PHONES,

REAL SOLID COMFORT, 4,000
.o 21/- per pair
BEST FRE‘\ICH HEAD PHONES

[ty
i

BY
HAROLD WARD

When reading articles or

A 8,000 ohms .. . « .. 27/6 per pair
books ‘on Wireless you no Single Head Phones with cord 150
doubt frequently come across olbmeg

.« 6/-each

100 foet 7 Stranded Coppcr Aerial Wire.. .. 2/6 per coil

Trench Buzzer Sets, complete with
Morse Tapping Key and Head
Phono .. .. .. 10/6 each, postage 1/6

Best Quality Filament Resxstance .. 2/9 each, postage 3d.

3-Way Coil Stand for Panel Mounting.. 15/- each, postage 6d.

= Insulated Sleeving, all colours, 1: mm. 5d. per yard

é Brass Torminals with Nut and Washex 1/8 doz.

technical terms, which you can-
not understand.

That difficulty need no longer
trou":le you, as our chtlonary con-~
tains 1,500 definitions. It is a handy

little Eook which will fit your west
pocket.

IIIIIIIIIIIII/IIIIL’/IIII

Bobbin Type Insulators .. .. 1/-doz., postage 9d.
Porcelain Shell Type Insulators, .. 5d. each.

= Sheet Ebonite, Grade A, cut to any size.
\; Every Requisite in Stock for Wireless.
=l These are only a few of our bargains.

TRADE SUPPLIED.

i e Do not fail to send
= 1 = for our Price List giving the lowest prices for the best
=/ Price 2/6 net. Post Free 2/8. \E quality goods. Postage on all goods extra.
s \é Write for our new January Catalogue, now ready. f
5 \E; We always Stock the Famous HERTZITE CRYSTAL
§ THE WHREI ESS PRESS LTD \= at 2/6 each,or mounted in Brass Cup 2/10, Postage 3d. extra.
B Dept. P.W EX V§ 7
§ The Pioneer House For Wireless Publications. \é ELL DAY, LTD"
=/ 12-13, Henrigtta Street, Strand, London, W.C. 2. =
=

= 1 9, Lisle St.,Leicester Sq., London, W.C.2.
% *Phone : Regent 4577.  Telegrams: Titles, Westrand, London,
SRR TR T RN RETARTIIING, | €

Ll

 BROADCASTING

SR K
BECOMES MORE VARIED AND DELIGHTFUL EVERY DAY p 1 E:.i:qde Batteries e
Hear,in the comiort ot your own home, our mos: talented operatic apd 3 ;ﬁ: r':c‘e’:'!‘";:'r:::\ :::: |
concert urtistes and lecturers, bedtime stories ior vuc kiddies. etc,, [ “vitn at New Southgate, |
with the aid of an | when

wireless tele-

h
APOLLO ®sgr'™¢ BATTERIES | oo wn 08X |

phony was successfully 1
Passed by P.M.G. Marked “ B.B.C,”

The chief feature of H T
the’ “Apollo” is its * =

simplicity and its abso.
lute perfection whether

used by the technical Batteries

enthusiast or the novice.
The * Apollo” is com- for
plete down to the minut-

est detail Tuning is effect-

fi ‘ i 1 *r
ed by means of & vario- ' Valve Sets B |
moter, which has proved 1
to be thd best system.

‘4
i | ﬂ i l-!
The . ** Pericon ” Crystal ! B
—acknowledged tlo be 24v. 28v. 82v. "
the  finost crystal in - o oy B e 1)
the world—is earefully Type B.K. 0 '-& (A e Tl

enclosed in a glass cylin-
der, thus making it im.
pervious to dust. The
*“Apollo” is an ex.

— e PN

Wwing to the demand for these batteries,

tremely sensitive seb, yet all orders will be dealt with in strict rotation.

will “;ith?m"_d a g’?&d Prices approximately one shilling a volt.

3:3;0;:&&3;; T orddt. o Ask for Leaflet 4030 88
:CQMPLETE: Receiving 9 tDESC({UPTmﬁd- Mah v ( ; =
: a8 eceiv ng Set in handsome £o] a oga.ny ase, “ = = 4
g i oo 1 tive * P * Deteeto )
£4 19 6 Vit Fane i lorminat or et Aot <& lT m:m B ELECTRICAL STORAGE
: an 11 () A
htorse:r?doogz pair ggumt?flc: Doggle ngadg::; COMPANY LIMITED-

Tncluding Royalty. : Plhglllles LE. (k:m &g;)o t:lﬁr;m) %w l«;) ;\)tra head-
ARSE T, A e O e it CLIFTON JUNCTION, 219-229, SHAFTESBURY
o A R SRR (o, citvees, &f Nr. MANCHESTER. AVENUE, W.C.2.
CRAIES & STAVRIDI, 4, Bunhill Row, LONDON,E.C.1 58, DALE END, BIRMINGHAM.
AGENTS WANTED.
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RADIOTORIAL

All Editorial Communications to be addressed The Editor, POPULAR
WIRELESS, The Heetway House, Farringdon Street, London, E.C.4.

Readers of POPULAR WIRELESS who listened-in
the last night the opera was broadcast probably heard
the news that a special Dame Nellie Melba Wireless
Fund had been opened.

This fund has been started to mark the appreciation
felt by ¢ listeners-in,’”” and Dame Nellie Melba has
promised te be personally responsible for the distribu-
tion of the proceeds in the cause of British opera.

I feel sure the thousands of readers of POPULAR
WIRELESS who enjoyed the opera by wireless will
belp to make this fund & record one.

ontributions should be addressed to—
The Melba Fund, )
¢/o The Britlsh Broadecasting Co.,

Magnet House,
Kingsway, London.
* * *

The Beginners’ Supplement has met with a warm
and appreciative reception, and our offer to personally
ascist the new amateur has resulted in a record post
for the last two weeks.

I feel certain I can rely on old readers to mention
this Supplement to their 4 wireless friends.” One
good turn deserves another, you know.

THE EDITOR.

Queslions

Owing to the cnormous. number of queries
received — daily = from vreaders. of 'POPULAR
WIRELESS, | have decided to reply individuatly
by post. A weekly selection of questions wilj,
hewever, he printed on this page, together with
the answers, for the bhenefit cof readers of
POPULAR WIRELESS in general. Questions
shouid be ciearly and explicitly written, and
sheuld be numbered and written on one side of
the paper only.

Al questions to be addressed to: POPULAR
WIRELESS, Queries -Dept., Room 138, The Fleet.
way House, Farringdon Street, Londen, E.C.4.

Readers are requested to send necessary
postage for reply.

A. P. Z. (Aylesbury).—I have a number of
pieces of mica, about -008 thick. I want to
use these for making fixed condensers with tin-
foil plates.” What size, and how many plates
shall I use for ‘001, ‘6003, -002, 0001 mid. ?

You shounld use the following sizes : “001, about 6
sheets of tinfoil 4 em. by 2 em. ; ‘003, 4 shcets 4 cm.
by 1} enl. ; "002, about 11 sheets of foil 4 cm. by 2 em. ;
‘0001 mfd., about 2 sheets of 2 cm. by 2 em.

*® * *

J. 8. (Stirling, Scotland)—I am at the
iollowing distances from the places named :
London, 350 miles; Birmingham, 260;
Glasgow, 20 miles. What set do I need to hear
all these. (2) What would be its cost ?

You need at least a four-valve set, including 2
H.F. amplifiers. The cost of such a set complete
would be somewhere betiween £30 and £40, or possibly
a littie 1nore.

* * *

C. W. W. (Westminster)—I have made a
crystal set from bought parts. Must I apply
to the P.M.G. for an experimental licence, or
will it be good enough if 1 'buy a broadcast
licence ?

You must write to the Secretary, G.P.O., and ask
for an experimental licence form. This must be filled
in and returned together with the details of your set.
When returning the form state whether the parts of
which the sct is made are of British manufacture.

* * *

B. O'D. (Dublin).—Should I connect low-
resistance telephones or telephones and a loud
speaker in serics across the secondary of a
telephone transformer ?

No ; in that case telephones or telephones and a loud
speaker can be more advantageously connected up in
parallel. As you know, the current that will flow in
this eircuit, which consists of the transformer, second-
ary and the telephoncs, will be limited by the amount
of resistance present. Therefore, by placing them in
parallel this is reduced. At the same time it may
be argued that the current then is divided-into more
than one path, but it is proved very often ip practice
that the distinet advantage is gained by the general
reduction of impedance where the figures of resistance
are comparatively low.

* * *

L. M. (Walthamstow) submits for ériticism
the diagram of a five-valve set.

Although in the main the diagram is quite 0.K.,
we-do not approve of the plug and socket connections
for * tapping*' in any number of valves from one to
all five. _You are employing two H.F. stages of
amplification and reaction,and these do not lend them-
selves very well to such arrangements.  W¢ are afraid

87

that the. close proximity of wiring necessitatad will be
liable to :cause violent ' reaction and consequent
“ howling” when not required—if It can be said
that such conditions ever are required. When dealing
with H.F. and reaction .all leads and wiring should
he kept as far apart as possible, and the wiring arranged
80 that * cross overs ” am‘awoided.

* *

* AERIAL ” (Windsor).—Does a bypass con-
denser in a valve set act as a telephone con-
denser or is the latter necessary also ?

The bypass condenser aets in the dual réle of
telephone condenser to smooth out the impulses of
current passed through the *phones, and also as an H.T.
condenser to smooth out the impulses of current dis-
charged by the H.T. battery. It also acts, as its nanie
indicates, as a bypass in providing a path for the
high-frequency impulses.flowing in the plate circuit
and thus preventing the necessity of these overcoming
the impedance of the ’phones and H.T. battery.

* * *

R. L. K. (Winchester).—Do valves vary in-
dividually as well as by make ?

Yes ; no two valves will be found to possess exactly
the same characteristics. This is due more to the
fact that it is inpossible to obtain absolutely identical
degrees of vacuum.

* i *
T. M. C. (Barking).—Is it a fact that somo
valves are better as detectors than they arc as
amplifiers ?

Yes. Generally speaking, a * hard ”’ valve is more
suitable for amplifying and a “ soft " valve for
detecting. Valves, even - although they be of the
same type and make, should be changed over and
their position varied until the best place for them or
the best arrangement: is discovered. ‘Two apparentiy
similar valves may have a slight difference in degree of
vacuum (see reply to R.L.K., Winchester), and the
one that is * harder ** or slightly more exhausted than
the other would function better for amplifying.

* * *
» T. R. (Paignton).—Will valves stand vibra-
tion, as I desire to fix up a valve set on a
motor-car ?

Yes ; valves will stand a fair amount of mechanical
vibration as long as the filament is not taken to a

white-hot. temperature. Use more H.T. and ecut
down the filament current to its lowest possible point,

* * *

“ AMATEUR”  (London).—Must a variakle
condenser placed in series with the serial be of
large capacity ?

No, because the resultant capacity of the aerial
eircuit with a series condenser will always be smaller
than the smallest capacity placed in series. - Thus
the aerial may have a capacity of but ‘0002 or ‘0003
mfd. at the most, and therefore whatever the size of
the condenser. placed in series with it the resultant
capacity will be smaller than that figure. However,
for capacity adjustinents just below that of the

(Continued on page 868.)
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WIRELESS PARTS AT
KEENEST PRICES!!
TO THE TRADE & AGENTS. |

The best and cheapest
house for your purpose |

YOUNG’S

(Dept. 6)
84, City Rd., London, E.C.1.

.A VISIT TO OUR WAREHOUSE,
(THE OLDEST METAL WAREHOUSE
IN LONDON) WILL REPAY YOI

EXTRAORDINARY VALUE IN

Condensers, Vanes, Knobs, Valve-holders;

Aerial Wire, Spacing Washers, Crystal

Detectors; Knife Switches; Rheostats, Coil-

Holders, Termmals Screwed Rod, Slxders,
ete., ete:

LET US QUOTE YOU.’

SATISFAGTION GUARANTEED.

PROMPT DELIVERY. :
TERMS CASH!

PORTLAND'

Parts by Post.

“tEBONITE.”
- £

Bax . e 7
4x4 cloBBono 1R
7x 5& ek ol 8
39 |3 x18..1
17x5..... 5 3 | Tlbs:..... 1
Quarter, Mat, Britis
Postage Free. Any size cut,
JAMES PORTLAND,
39, Sinclair Road, Olympia,
Alr. Portland stocks
= 200 Wireless Paris

W.14.

TO WIRELESS EXPERIMENTERS. PATENT YOUR
INVENTIONS.

They may prove very valuabXe Partioulars and consulta-
tions free. BROWNE CO.,. Patent Agents,
Warwick Court, Holborn, London woel. Elmbu&hed
lsxu Telephone: Thancery 7547.

AGGUMULATORS, etc.

New and Guaranteed

4-Volt, 25-Amp. Celluloxd 11/3. Postage 1/-.
4Volt 40-Amp. 17/6 BVolt 40-Amp. 25/8
i 60 , 213 6, 6 , 3

80 274- 6 ,, 80 36/«

Packmg. 1/0 extra. Packing, 2/ * extra.
7/22 Aerial, 5/6 100 ft.; Mullard Ora Valves, 15/-;
15-V. Siemens H.T. Ba.tterles, 4/+3 Marcoul R.
Valves, 17/6; Accumulator Charging Board, 37/6;

Voltmeters. Watch pattern, 0/12 Volts, 6/-
Cash with order. Qoods despatched per return.

LOWKE & SONS, Ltd., Northampton,

'lllIIIIIIIIlIIIlIIlIIIIIHIIIIIIII[IIHI' TR mamns

SECRYSTALS :-

The new artificial galena, wvastly
superior to the natural product.
Highly sensitive over entire surface,
No battery required. Mounted in
cup with fixing screw. Contact wire
included. Price 16 post free.

EBONITE :—
«“A” grade panels cut to any size
required. 3,16th inch thick, 4d
per superficial square inch. } inch
thick; {d. per square inch. Post free.

OMNIPHONE WIRELESS CO
24, Warwick St., Regent St., London, W.1
gnnumnmunnumnumuuummmummnuumummm

HEREORI B e e s

..IIIlIIlIIIIl

|

. trouble.

Popular Wireless Weekly, Februavy 3rd, 1923,

RADIOTORIAL
QUESTIONS AND ANSWERS.

.(Cantinued Jfrom page 867.) )

aerial a variable condenser of fair average value
should be employed. 001 mfd. is about the usual
tigure for that purpose.

* * % 3

“ TREDLITELY-" (Stratford; Lendon).—How
far round should 1 ‘turn the valve resistance
on a single-valve set using a 4-volt accumu-
lator ?

Jt will probably be necessary to turn the filament
resistance control nearly all the way round. With an
*“ Ora™ or-any similar valve you would not burn out
the filament if you placed the acoumulator straight
across the filnment without employing a resistance.
However, in point of economy, if for no other reason,
it is advisable o carefully adjust the filameut control
80 that vou are working with as mmch resistance in
eircuit as is possible conducive to comfortable signal
strength.

Would too much high- tenswn current harm
the valve ?

No, but theré is a point swhere additional H.T. does
not increase signal strength, and may even decrease
it, and therefore you should ~ary the H.T. voltage
nntil the best point is discovered. In very many cases |
this s below the rated plate voltage of the valve, but
in a few cases it will be found to exceed that pressure,

-No two valves possess .similar oharaeteristies, and

therefore both the best filament tempem’ture and
Ewt.e voltage can only be discovered by experiment.
member, though, that even if too great an anode
pressure will not hnrm tlie valve it may burn out a
transformer winding ‘or high-resistance telephone
feceivers, and for that reason care is necessary in its
application;
* = * F
J. 8. JHerts) —What _is the vse of an inter-
valve trensformer ? !
Primarily it is used a8 a coupling between one |
circuit and another. Also, as a valve is a potential
operated de\me the transformer is.so wound that it
acts as a * step up " transformer,:s0 that the voltage
applied to the second yalve s as great as is «consistent
with efficient w orkmg ]
* * e

“ Epona (Sahsbury) —1 do not quite
understand how the tuned anode circuit is con-
nected. Is this an efficient method ?

The tuned anode method of H.F. coupling will be
found to be a very satisfactory arrangement. The
plate of the ‘first valve is .connected direct to the
grid of the second, a small condenger being placed in
series, and a grid feak being connected from the grid -
of the second valve to.earth. The tuned -anode coil is
«connected between the plate of the first valve and the |
positive side of the H.T. battery. A small “0002 or
‘0003 variable condenser ls shunted across the «coil
for tuning purposes. 1

* * =

B. R. G..{Worcester).—I have just built a
one-valve set which giwes quite good results,
except for the fact that signals keep on fading
away. How .can I remedy this ?

This may be due to some peculiar geographical
effect, or it may be caused by a sulphated or run-
down accumulator, Also, the substitution of |
another grid leak might -have the effect of curing the
If you have an unsuitable deak it might

result in the effect you mention, owing to the electrons -
aot being able to get through the leak rapidly enough,

£

R. P L. :(Harrow).—l am constructmg a
one-valve set and should like to know how
large the A.T.I. and secondary coil should be
for low wave-length reception.

If you wind the A.T.L with.N¢. 22 D.C.C., using |
a forer «of about 4 in. diameter and 4} in. long, you
whould obtain quite good resuits. “In this case, the
secondary should be about the same length‘ and
about 3 in. diameter. Wind this with No. 26 D.C.C.
to within about } in. of each end. These two coils
ghould give you a wseful loese coupler for Jow wave-
lengths. ' For -higher wave-lengths the Joosc eoupler
described iin «onr issue No. 28 will glve good resuits,

* *

“‘ VARIOMETER "’ (Hendon).—l‘ want Yo
construct a variometer capable of covering the
wave-lengths between 300 and 3,000 metres.
What should be its dimensions ¥

You will find that ghe following dimensions will
give the rcqmred range. The :stator should have a
diameter of 5 in. and contain 96 turns of 24 S. WG,

It should be tapped at ‘the 8th, 12th, 18th, 24th; and
thence at every 10th turn. The rotor -should have

{Continued .on page 870.)
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HULLO!

Look at our Prices and Com-
pare with our Competitors !

CONDENSERS

Everything ready to assemble.
Consisting of accurate aluminium
fixed and moving Vanes, with all
necessary Spacer Washers,
Spindles, etc., including best
quality Ebonite Dial, 0—180

Contact Coil.

Price for
complete
set of

parts un- Assem- -
assembled Unas- ‘bled com-
without scmibled, plete for
No. of Ebonite mcludmg Panel
Capacity Plates End Discs Discs Nounting

*001 57 /3
‘00075 43 6/3
0005 29. 5/3
*0003 19 4/-
“0002 13 3/3
<0001 7 3/- .
Vernler 3 2/9

Packing and Postage, 1/- per selj 2 sets, 1/3;
3 sets 1/ 6

Top and Bottom Drilled Ebonlte Circular
Discs, 1/3 a ret. Postage 3d. set.

Aerial Wire, 7/22 bare copper, stmnded
Price per 100 ft. 3/~. DBy po

Aluminium Vanes, 2 doz. 11d. By post 173.
Per gross 4/6. By post 5/3.

Basket Coils. Range 300-3,000 metres.
set of 7,-4/3. By post 49,

Brass Washers : 2, 3, 4, or 5 B.A. Dozen 2d.
4 gross lod Posta stage 3d.

Brass Nnts : 2, 8, 4, or 5 B.A. Dozen 3M.;
i gross 1/6 Posmgc 3d.

Brass Rod: 2 B.A. in 12 in.

[l 4id. Postage 3d.

Postage 3d.
Ebonite Discs s

1/- each. By post 1/4.

Y PO

Ege Insnlators, 4 for 11d By post 1/8. 1 doz.’
2/6. By post 3/6.

Filanient Resxstunce, 2/6 and /8.
3/~ and 4/-.

Knobs, tapped, 2 B.A. 41d. By post 7d.

SpacerMWa.shers. small, 6 doz. 1/-,

Terminals, 4 B.A.

., with nut and washer,
8 for 1/~.

By post 1/3.

GIVEN TO MAIL ORDERS

by return.

Subject to Seven Days’ Approval
or Money Returned,

Whiteside, Bloomfield & Co.,

© LTD.
1 &2, Ham Yard, Grzat Windmill
St.,PiccadillyCircus,London, W4,

HULLO!

VARIABLE

and Knob, and continuous

Per _

lengths, each -
Brass Rod : 4 E.A. in 12 in. lengths, each 4d. {
0-180 Bored in centre, .
Ebomke Vaive Bolders, complete with 8 nuts,

By pOat.

@ By post.
Spacer Washers, large, 8 doz. 9d. By post 1/-, *

SPECIAL 'ATTENTION

-3y

et
——m

All goods despatched '

et
—_—

(Two Minutes Piccadilly Tube.)
Ve=
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The * Everset *’ Crystal.
No adjustment necessavy.
Fits uny m’ysnl receiver.

0/- -each

& n]oz/able Cbncerts

You can hear the best singers, excellent orchestral music, or first-rate cntertainers with a T.M.C. Wireless Set,
r you may be interested in football, boxing, the latest news, stock exchange quotations, the weather
forecast, or an evening of dancin

You can have all these, enjoya gbly and pleasurably in the comfort of your own home, witha T. ML
Wireless Receiver.

There is no trouble to you—T.M.C. have engineers in every large town to advise you, free of cost and
without obligation, as to the best apparatus to use

Your choice having been made, T.M.C. engineers wnﬂ install the ap [paratus and periodically inspsct it.
T.M.C. Wireless 1s particularly simple to work and gives every satisfaction

T.M.C. Wireless Receivers, which are fully approved by the Postmaster-General, bear the seal of the
British Broadcasting Company.

The wide variety of models are entirely British made.

FroM X4 B O UurPwirDs

tincluding all Royalties).

London, DBirmingham, Manchester and Newcastle arve  “broadeasting” NOW.
Come and listen to them any evening up to 10 p. m at our Showrooms in
LONDON, BIRMINGHAM, BELFAST, BRISTO! CARDIFF, DUBLIN,
GLASGOW, LEEDS, LIVERPOOL. MANCKES‘IER NEWCASTLE, SHEFFIELD.
Write to us for our neurest address.

IJMC-
Telephone :

Sydenham z460-1. MakESMrQIESS
Worth While

TS R N S N S TS S S s Tl S e T Y S W S s Z S S ZL N7 S Z | S

TELEPHONE MFG, ¢ LTD

HOLLINGSWORTH WORKS DULWICH IONDON S.E. Zl

AN ZZ LN \ﬂm\ 2SS AN N N 1S PN R 2

Telegrams:
¢ Bubastis, Dulcrox, London.”
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~then gou'll get
much more out
of your Set

Expert krowledge will make your Set

twice as sensitive. Do you know,, for in-
stance, why vour Set sometimes howls
when vour hand touches a Condenser
Dial ? Or why the tuning adjustment
is altered when you remove your hand ?

“WIRELESS VALVES”

simply explained
by John Scott-Taggart,F.Inst. P.—Editor
of Modern Wireless and the well-known
authority 6n the Thermionic Valve
explains the whole theory of Wircless.
You will find it written in a lucid style,
in language you can easily understand.
The List of Contents shown here will
give you some idea of its very wide
scope. From all Booksellers and News-
agents or direct from the Publishers.

Radiag Press, Lid
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LUNGH HOUR RAMBLE

STROLL ROUND TO

SPENCER’S STORES,

4-5, MASON'S AVENUE,
BASINGHALL STREET,
*: : LONDON, E.C. : :
CHEAPEST HOUSE IN CITY
FOR WIRELESS PARTS & SETS
PRICE LISTS FREE.

Write for illustrated catalogu2.

VALVE PANELS ON THE UNIT SYSTEM.

Simpl2 to build.
sct.

Asszmbled and unassembl/zd.

And all conponent parts.

Unassembled

Ask for particulars.

e ORYSTAL SETS o

Poat free, 3d.

Full instructions sant with sach

187, GOSWELL ROAD, LOND

P, H BOYS & CO.,
Electrical & Wireless Engineers,

‘Phone : Clerkenwell 4454.

ON, EC. 1,
54

AL Enquiries concerning'
Advertisements in ‘‘ Popu-
lar Wireless ’’ must be made to the
Sole Agents : JOHN H. LILE, Ltd.,

4, Luigate Circus. London, E.C.4.
'Phone : 10806 Central,

.

WIRELESS MASTS

91t,, 28/6; 35 1¢t., 35(-; 45 1t., 45/-: 50 f¢., 50

Complete with nécessary Iron Fittings, Stay
Lucs, etc., for IMMEDIATE ERECTION.
Will save you endless trouble. Don't be
.misled by offers of odd. unpainted, or in-
ferior thin steel poles 1wilhout fittings.
Bamboo Spreaders. Guy Wires. Stralmers.
Actual Mandfacturers:[List. particulare,3d.

THE AMATEUR WIRELESS BERVICE,
Dept. 6 P,W,, 33, Elms Road, Aldershot.
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RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued from page 868.)

about 50 turns of the.same wire, and be about 3 in.
diameter. This will then be tapped at turns Nos,
6, 10, 14, and thence at every four turns,

- ’

*

*

“Two-VaLve ”’ (Bedford)—I have been
oftered a two-valve B.B.C. set. Should I be
able to hear Marconi House from here ?

Yes, you should be able to hear London from Bed-
ford, though you do not state whether tho second
vaivé is H¥. or L.F. 1Ifitis HL.F. you will naturally
be ﬂnllﬁ.e to reccive over a greater distance than if it

* * &

“ AEriAL " (Hampstead).—I have a three-
valve set, and wish to usc the electric light
type of serial. Will this be suitable ? Should
1 hear Birmingham ?

Yes, for reception of Marconl House it should be
quite O.K.. You will not be able to reccive Birming-
ham, howevgr, unless you use an outdoor aerial, oc
add one or two H.I". valves to your set.

* * *

“ CrYsTAL "’ (Enfield).—I have one of tha
*“ Gecophone ” crystal sets, No. 2 type. Can
I add an amplifier to this ?

Yes »the primary of the transformer in the amplifier
panel must be conpiected to the two telephone sockets
in the crystal set. *

P * *

J. H. W. (Portsmouth).—I have a three-
valve set, and find I can hear the Paris time-
signals-without either aerial or earth connected.
1s there something peculiar about my set *

No, this is due to the fact that the radiation from
Paris is very powerfual, and ths coil of your set—the
A.T.I—is acting as a frame aerial, and thus a certain
amount- of energy i3 being picked up.

* % *

R. A. J. (Croydon).—I have a former 12"
by 4” wound with 24 S.W.G.,, and using 100
1t. galvanised steel double aerial. What con.
denser should I use for fine tuning ? I have
one slider on the coil.

In the first place, the aerial is not of a material
likely to give efliclent results. Steel or iron are not
to be recommended for use in aerial wircs. You shoul |
use copper wire.. A 0006 mfd. or even ‘0003 mid.
should be ample for fine tuning. The less capacity
you have to add to the circuit the better.

* * *

“Worrigp ” (Iifracombe).—I have a three.
valve set, and have been worried recently by
a “frying” sound in the telephones. -All
connections are clean and tight, and the
accumulater i3 in geod condition. The sound

[ continues with the aerial-and earth diseconnected

How can I remedy it ?

The sound is probably duo to your H.T. battery.
Test the cells with'a voltmeter and cat out any that
appear to be defective. This is not always a sure
test, however ; and if you cannot spot which cell or
series of cells is giving the troubie, try a larger con-
denser across the H.T. 4 and - terminals. Failing
this, you should try a new H.T. battery.

* ¢ *

A. R. (Balham).—(1) Can T hear the Hague
and Paris concerts on two valves ? (2) Will
an existing acrial, six feet directly below mine
and parallel to it, be a disadvantage? (3)
Will telephone wires tutting across my aerial
at 45° be a nuisunce ?  (4) If I made a set, and
bought the’phores, should the ‘phones bear the
B.B.C. mark ?

Probably not- without using reactance, which i3
forbidden, unless you have an cxperlmental licenco.
(2) This may.be a nuisanee if it radiates at all. It i:
a very bad arrangement, and should be avoided ii

sible.  '(3) No, thesc should not cause any

interference. (1) Yes, the tclephones should cer-
tainly bear the B.B.C. mark.
* *

X. Y. Z. (Chippenham).—(1) If I bouight
two fixed condensers of copper foil and waxed

_paper, would all additional condensers have to

be of the same material ? (2) How many
kinds of wireless licgnces are there ?  (3) How
much does each cost ?

(Contlinued on.page 872),
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Your electric light catches the wireless
exactly as an aerial does.

Plug a “Ducon ” into_any lamp holder
or.wall socket, connect it to your wireless
" receiver and you will recelve the broad-
casting perfectly. Use a *“ Ducon” and
youdon't need an aerial. “Ducons” are
perfectly safe—each one is tested to 2,500
volts, they consume no current and
do not affect the electric light in any way.

"DUCON IO)-

is obtainable from leading wireless dealers,
electrical contractors and stores, or direct

from the makers.
Dealers not yet slocking are invited to wrile for lrade lerms. l

Over 50,000 in use.

The Dubilier Condenser Co. (1921) Ltd.,
Ducon Works, Goldhawk Road, Shepherd’s Bush London..

Telephone ; Hammersmith 1084, Telegrams ; Hivoltcon, Phone, London,
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e 1| KEEP YOUR BOYS ATH
HEAD p HONES INSTALL A 'Wlkifgsgﬂsl,\lnsg
HEADPHONES Before doing so

READ THIS

, wa )
1000 OHMS 2 0 3 POST PAID « Geatlemen, e
) Allow.me to congratulate you ‘on

the 'prOdl;;:]th!(l: of so SléCCeSSful a ‘' Listening-in
= set ! as the Crystal Cabinet set I urchased
Our Wonderful Midget Crystal ‘from you. v

Set has Surprised eveljybody. The price charged was so Iow that

: " i I thought it could be nothing more than a to
It’s the Acme of Perfection. but to my surprise it is quite otherwise andyI
: . consider that the ' Melba ’ nights 1 hstened -in

quite compensated me for the outlay.”

TAX £ 3 1 5 : 0 POST - ‘(Original can be seen)
= % = B CABINET CRYSTAL RECEIVERS
Complete with Headphones, Aerial Wire, ‘'and Insulators. _ (as above) £2-10-0 T1AX PAID
WRITE FOR OUR PRICES FOR PARTS. : 2 VALVE BROADCASTING RECEIVERS
PRICES THAT MAKE OUR . £9-0~-0 T1AX PAID
COMPETITORS WEEP. 3 VALVE BROADCASTING RECEIVERS
ELECTRIC HOUSE ' £12-5-0 TAX PAD

LET US HAVE YOUR ENQUIRIES

GRAPE STREE&WS&EH%?URY AVENUE, THE LIGHTING SUPPL]ES Co

Est. 1908 LONDON, W.C. ‘ 2, FINSBURY AVENUE, ELDON ST, LONDON, E.C.2.
5 i Phone : LONDON WALL 2475.
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HALL’S
* PRICES THAT SPEAK
FOR THEMSELVES !

BRITISH HEADPHONES

4,000 ohms. Very Light. Beautifully Finished.
Stalloy Diaphragms, Complete with Cords. Adjust-
able Earpleces.

(Sold eisewhere almost exclusively at 35/<)

Postage 91,
Plus tax 6d. extra.
The well-known—

French “Brunet’’ Headphones
22/6 Postage 9d,

French “Sidep’’ Headphones
21 /- Postage 94,

GUARANTEED GOODS

DISPATCH BY RETURN

VARIABLE CONDENSERS:
Capacity Assembled for

0oL ., .. 6/6 .

0075 .. .. 5/6 L 12
17 0005 .. .o 4'8 00 .. 106
[ 0003 .0 .0 8- L0 L e
S00021T . e 123 e e els

0008 .. oo 2= . B a/6
Top and Bottom Drilled Ebonite
Plates, 1/3 extra. Vernier, 3/-
Intervalve Transiormers, Ratlo 4 to 1, finest
manufacture 30 .. 129;5¢t01, 14 -
Crystal Sets od e o from 15/- to £3
“ Royal Phone ™ Loud Speakers, 4,000 ohms
resistance, ¢bonite horné,glvmp. clarity of
tone and freedom from distortion. each
Orders in strict rotation.
Aluminium Condenser Vanes, tixed and moving,
22/24 gauge 0l oo +. pair 1d
Spacers, true to *001. Small, doz. 2d ; large, doz. 3d
Ebonite Knobs, tapped 2 B.A. with brassnut—
Ist quality, 4d; 2nd quality 2d
Aerial Wire, 7/22 hard drawn copper, in 100 ft.
lengths o8 B oo 30 Y, 2/6
Valve Legs, with nuts and washers, 1d ecach;

30/-

0z, .. 50 .. a5 g4 50 9d
Two Coil Holders, solid cbonite mounted oa
mahogany O By Mok 98 05 o Y
Three Coil Holders, solid ebonite, with long
arms to avold capacity effects .. . ;
Crystal Detectors, adjnstabie in every way 2/3
Do. do. enclosed In glass case 46
Engraved Ivorine Scales, 0—1380°, round or. .
square_ends .. e .. aid
Filament Resistances, extraordinary value.
velvet action . .. 2/6 and 3/6
Switch Aems,” complete with knob, coliar,
washers, bush nuts, etc. 1st quality, 1/6;
2nd quality .. e e 40
Valve Holders, turned ebonite, complete with
nuts, 1/3; 2nd quulity .. 50 ol
Crystal Cups. Plain 1d; one, two, or throe
serew 00 .. =N oo oo
Large Terminals, complete with nut and washer 1d
Basket Coils, set of 7 oo oo, BL 9
Contact Studs, { in. by } in., complete with'nut
and washer 5o o oo doz. 6d
Ingulators, 2-in. reels—
1d each ; white egg, 3d ; green egg, 4d ;

green shell .. og 0 eacit ad
Brass Nuts; 2, 3, 4, 5, 6 B.A., doz. 3d. Washers,
doz. 2d
Ebonite Sheets, ¢, §, F .. .. . b ’415
Fixed Condensers, any eapacity each i)
Grild Leak and Condensers combined each ~ 376

Slider Plunger complete o b ..
Slider Rods, 12-in. or 13-in. }-in. square brass,
drilled both ends .. o .. _4d
Hertzite, 1/6. Bornite, Carborundum, Galena ~ 4d
Bcrewed Brass Lengths, 12-in. 2 or 4 B. A, efclhi ~ 34
Inductances, wound 22/24 enamelled wire, each 3:3
Orders under 30/- kindly remit ampls
postage. Balunce refunded sf excess send, -
SEND FOR_FREE CATALOGQUE. _

TRADE ,HALL?S DISPATOH
S8UPPLIED ' BY RETURN
"PHONE: REGENT 1282
71, Beak St., Regent 5t., London, W.1
Hours: 8.30 am.to8p.m.; 1p.m. Saturdays.

Beuween Piccudilly Circus ana Ux[ord Cerans,
'Buses 3, 6, 12. 13, 15, 32, 51, 53, 59 and 88 pass

Panel Moggntlng

eac