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LONDON BROADCASTING RECEIVED 40 MILES AWAY

ON A 50-FOOT INDOOR AERIAL

Messrs, Tily and Brown, Ltd., 185-6, ¢
: High Street, Guildford, and 7, Castle Street, :
: Farnham, '7}‘” have since accepted the Sole :
i Agency forour Apparatus in lhe Guildford :
: ;u:d Farnham Districts; sent us the following :
: letter ) :

: TILY & BROWN, LTD,,
| 185-186, High Street,
Guildford, and at
Farnham.
1/12/22
Gentlemen,—

5 We feel that a word or two from us :
: as to the performance of the Hestavox II |
: is due to you. After exhaustive tests we :
: find that the above set is excellent in all :
: ways. Marconi House (2 L O), the Broad- :
: casting Station covering this district (West :
: Surrey) is picked up perfectly without any :
: trouble both on usual roo ft. outside Aerial :

i and also on 50 ft. of wire indoors.

i On occasions, other stations, z W P and }
: 2 Z Y (Birmingham and Manchester) have :
: been heard, but for a Broadcast Receiver }
: your instrument js all that can be desired :
¢ both as regards finish and performance.— }

We remain, gentlemen,
Yours faithfully,
TILY & BROWN, LTD.,,
pp. F. A. LOVE

WITH OUR
G.P.0. negd.] HESTAVOX IL

2-Valve Broadcast Receiver.

READ THIS
LETTER
JUDGE ITS
MERITS FOR
YOURSELF

PRICE

(exeluding accessories),
(including all aceessories),

£19 - 16 - O

No. 2005.

January 6th, 1923,

Among other Agents who are also demonstrating these sels, are '—

G. D. HINKS, Hardington, Yeovil.

THE CELANDO CO., 87, Castle St., Reading.

C. FLEET, 13, Bessboro’ Rd., Harrow-on-the-Hlll. THE SUFFOLK WIRELESS SUPPLY,
4, Constable Rd., Nr. Felixstowe,

A NUMBER OF DISTRICT AGENCIES STILL OPEN.

THE “HESTIA” ENGINEERING COMPANY,
32, Palmerston Road, Acton, London, W.3.

1 min. South Acton Stn. (N.L. or Distriot Rlys.)

LOOSE LEAF CATALOGUES, Post free, 6d.
Showrooms open
9 am. —6 p.m.
Telephone i
Chiswick 586.

| /NCLUDING
M AERIAL AND

et

“ MITCHELLPHONES.'

Tested and

Guaranteed.

FOR LONDON, BIRMINGHAM, & MANCHESTER.

A Handsome Receiving Set, tuning up to 1,000 Metres, at
a very semsible price that will appeal to intending

purchasers.

Without doubt the finest value
for the money, and is sold under
our usual unconditional guarantee.

The price covers one pair of the
famous Mitchellphones and aerial
material for 100 feet, postage paid
to your door. Immediate delivery
can be effected, and you can easily
instal the whole outfit by follow-
ing the book, which is included, in
time for your Christmas Holiday.

Dimensions :

g ins. x 6 ins. x 5} ins. high.

MITCHELLS ", %" Ltd

Read This:—
Unsolicited priginal can
be inspected.
Surrey, Oct, 22, 1922,
Dear Sirs,
am wrlting
this to assure you of the
efficieney of your Wire-
less Outfit, On Tuesday
last I heard the Writtle
Concert, although it is
advertised to have only a
25 mile radius for speech.

I am
yours truly,

R.

188, Rye Lane,

'y Peckham, g5

POSTAL ADDRESS: McDermott Road, Peckham, London, S.E.15.
WEST END BRANCH: 2, Gerrard Place, London, W.1.

ssmmm BROW NS sm—

HEADPHONES

BRITISH
AND BEST

THE FINEST
HEADPHONES
PROCURABLE for

30/-

This price is for one
pair of either 120 or
4000 ohm phones in-
cluding cords of good
quality.
Catalogue, post free,
gives you details

of our Wireless
Headphones, Loud 1., p “Featherweight,” Actuatl
Speakers, and  weight, including cords, 1s 6 oz, only
Amplifiers All our apparatus can be obtained of all Wireless Dealers.

S. G. BROWN, L™

London Showroeomns :

19, MORTIMER STREET, LONDON, W.1

Head Office and Works : Victoria Road, North Acton, W.3
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NEXT WEEK,

“MY ORCHESTRA OF
AUDIONS.”
By Dr. LEE DE FOREST,
This is an article
which will appeal to
all. Itis mot unduly
technical, and tells in
an interesting manner
some faseinating ex-
periments made by
the great scientist who
perfected the modern
valve.

Radio Sermons ?

AN innovation in chuarch concerts was
made af St. Thomas’s schoolroom,

Hull, recently, when, with the aid of
wireless, a large company heard some of
the concert broadcasting by a British
company.

Rev. G. J. Jordan, the vicar, expressed
the hope that people would not stay away
from church to hear broadcasting sermans.

* * *

Empire Press Union
and-Radio.
A DEPUTA.-

TION repre-

senting the
Empire Press
Union will wait
upon the Post-
master - General
early in January
‘to urge the neces-
‘sity for a declara-
tion of policy
which will-provide
within a reason-
able period an
adequate system
of wireless tele-
graphy for the
British  Empire.
The * deputation’
will be introduced
by Viscount
Burnham, presi-
dent of the Empire Press Union.

* * *

The City Aecumulator Co.

UNDERSTAND that the tender of
the City Accumulator Co. for the
purchase of the complete wireless
stores and equipment of the Woolwich and

Kidbrooke army and R.A.F. bases has been

accepted by the Disposals Board. This

must constitute a record deal in ex-service
wireless apparatus.
* * *

The Newcastle Station.

\x JITH the object of opening a perma-
nent cstablishment of the Marconi
Wircless Telegraph Company in

Newcastle, Captain G. Rolland Willans,

manager of the Marconiphone Department,

is at present visiting the city.

* The company has opened temporary
offices at 7, Collingwood Street, Newcastle,
and Mr. E. G. Hake has been installed as
district manager, the office being the centre
for the four Northern Counties and North
Yorkshire.

Mr. McLellan, an engineer

of the Marconi Co., who

hag been charged with the

erection of the World’s

biggest wireless station in
South Africa.

The aim of the depdt is to give full tech-

nical service and advice in order to ensure
that the full benefit of broadecasting may be
obtained by “ listeners-in.”” The company

TOPICAL NEWS AND NOTES, | =

will be glad to give information to anybody
who is interested in the development of

wireless broadeasting, and who cares to .

write or call.

Newcastle is now transmitting every
evening, from 6.to 10 p.m., on a wave-
length of 400 metres.

. * *

Another Crystal Feat.

THE reception of the Birmingham
broadcasted telephony in Bristol, a
distance of 80 miles, on a ecrystal

set certainly constitutes at least a minor

record. Mr. H. J. Bartlett, who regularly
accomplishes this feat, has sent’ me a few
details of the set employed. His aerial is

2 60 ft. twin with an average height of 36

feet. The inductance coil is wound with

120 turns of 26 S.W.G. and is tapped for

rough and fine tuning to 22 studs. The

cerystal is silicon, and 8000 ohm ’phones are
used. He employs a ‘0005 mfds. variable
conclenser in parallel with the coil to obtain
fine tuning. Mr. Bartlett is to be con-
gratulated upon the fact that he is evidently
obtaining exeeptional results with his set.

* * *

2 L 0 and Christmas,

THINK most readers of PoPULAR

WIRELESS who listened-in to 2 L O over
the Christinas holidays will agree that

‘ the programmes were first-rate.

Miss José Collins, Miss Edna Best, Mr.
W. H. Berry, the. Rev..J. A. Mayo, the
Wireless Orchestra—were but a few of the
attractions offéred. The True Story of
Father Christmas was probably the most
thrilling thing any kiddie has ever listened
to, especially when Mr. Burrows announced
that the old.- gentleman had started off in
his aeioplane with seven tons of toys !

* * *

Mr. Burrows—and Welcome !

“ ERE’S Mr. Burrows ! ” cried a lady
friend of mine the other night as
the ‘* Hello Man’s ” pleasant voice

tickled the ether; and a local wit who was

present murmured, ““ and welcome.” Of

course, it’s a poor joke——but the poor chap

meant well.
¢ * * *

The Wireless Orchestra.

I WAS thinking the other night that the
addition of a cornet to the Wireless
Orchestra would make a great improve-

ment. Excellent as the orchestra is, the

cffort would be even better still if a little

more balance could be given to it by the

sonority of a cornet.
* * *

Two Good Speakers.

HE Reverend J. A. Mayo and Captain
Towse, the blind V.C., are to be congrat-
ulated on possessing good radio voices.

On a loud speaker they both came through

NEXT WEEK.

THE MYSTERIOUS
PLIODYNATRON.

A PAGE OF IDEAS FOR
AMATEURS,

NOTES ON
THE LONDON ETHER.

THE ELIMINATION OF
[ « JAMMING.”

SOME FAMOUS WIRE-
LESS PATENTS.

with great clarity. Both enunciated their
words carefully, and not too quickly.
The Reverend- Mayo, especially, was ex-
cellently received.
* * &
Major Phillips at the Alhambra Theatre.
MAJ OR RAYMOND PHILLIPS, I.O.M.;
who recently contributed a series of
articles on Wireless Control to PoPuLAR
WIRELESS, has been engaged by Sir Oswald
Stoll to give a series of demonstrations at the
Alhambra Theatre, London, for one week.

Major Phillips will introduce his famous
wireless controlled airship as an aerial mail,
as recently exhibited at the Radio Conven-
tion at the Central Hall. During its flight
round the auditorium at each performance,
numbered coupons will be released from the
airship by wireless, and the holder of a win-
ping coupon will be presented with a Broad-
cast receiver free of charge. Major Phillips
will introduce several other radio novelties,
and readers of PoruLar WIRELESs should
not fail to see his fascinating experiments.

bl i J
Mr A. E. Spiller’s set,” 23, Sefton Park Rd:,
Ashley Down, Bristol. -

Photos by Wireless.

A GREAT improvement in the method of
transmitting photographs by wire-
less is announced by the * Daily

Mail.” Since 1908, Mr. T. Therne Baker, a

_pioneer worker in radio-photography, has
been experimenting with the end in view of
perfecting photo transmission. Full details
are not yet available, but it is stated that
his improvements have revolutionised photo
transmission by wireless,
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The Trans-Atlantic Tests.

THE Eiffel Tower recently gave out the
latest vesults of the transatlantic
wireless competition, showing that
during the night of December 15th-16th the
British amateurs far out-distanced -he
French wireless enphusiasts.

The total numbér of American calls re-
corded by French amateurs on the following
night was 24. During the night of Decem-
ber 17th-18th 27 American amateurs were
heard by one listener in Switzerland, and
nine different French amateurs heard 41
Americans on December 18th—19th..

* * #

Bolshevik Broadeasting.

I HEAR that our old friend Trotsky has
organised a broadcasting service in

Russia. 1t is probable that the trans-
missions will be made from the Moscow
station. I should be glad to hear from
readers who pick up any broadcast messages
from Bolshie land.

Wireless in Schools.

TRELESS is the latest craze at our
Public Schools, and all the head-
masters are not disposed to regard it

wholly as a boon and a blessing. Merchant
Taylors® School contemplates a wireless
installation, and Dr. Nairn is a little appre-
hensive lest this new form of communication
should prove'so attractive in .its novelty
to parents as to turn the school into an
inquiry bureau.

He dreads mostly those parents who have
shunned the telephone, but who are likely
to make wireless an obsession. Dr. Nairn
‘humorously suggests some such inquiries
or instructions as “ Did Jack take his
handkerchief to school 7 "and * Please
take carc of Dick’s vaccination arm.”

“ On these occasions,” he observes, “1
shall not be found listening-in.”

* * *

Senator Marconi and Broadcasting.
DURING a talk with a representative of

PoruLar WIRELESS the other day,

Senatore Marconi said that during
his recent visit to America he hecame
familiar with the programmes of several of
the broadcasting stations now operating in
the United States, and was impressed by
the number and variety of items that could
claim an educational value. It was true,
he helieved, that the demand for lectures
was much keener amongst the American
people than was the case in England ; but
he was satjsfied that if the British Broad-
casting Company developed a really
attractive educational programme, the
British public would welcome it, and it
would probably become the mainstay of
the development.

Sendtore Marconi considered that variety,
not merely in interests, but in time of
transmission for educational items, should
be kept well in mind in order that oppor-
tunity would be afforded for everyone to
listen-in in turn.

He also considered that the programmes
should be published many days in advance
of their performance, in order that listeners-

*in might be given a fair opportunity of
arranging their evenings in accordance
" with their tastes.

Popidar-Wirtless Weekly, Fanvaiy $thy'1923;

Home-made 3-Valve Portable Set by Mr, R, J,
Pearson, 98, Grove Road, Walthamstow, E.17,

American Signals.
THERE seems to be a perfect epidemic
of Trans-Atlantic reception.

Mr. J. Samuel, of Aberystwyth, has
ipicked up American carols on an aerial
,40 ft. long and only 30 ft. high ; and Mr. T.
B. Trott, of Plymouth, writes in to say that
on the morning of December 23rd, using

five valves, he heard Newark’s programme,
But to cap it all T hear that Captain
Round, of the Marconi Co., picked up an
American concert on a 2 ff. frame aerial,
using eight valves, and received such strong

‘signals that they were audible on a loud

speaker, and woke one of his children up in
the next ®oom ! We are getting on !
* *k *

The Old and the New.

THE old year departed as usual amid a
clatter of church bells and the raucous
‘hoots of train whisfles and syrens.

And at 11.55 the B.B.C. added their quota

to the general din. 2 L O’s chimes sounded

the hour and then gave a life-like imitation

‘of the local belfry in full swing. The peals

came out excellently on a loud speaker, and

~ the bagpipe solo must have been a joy to

any Scotsman listening-in.
* = Ed
G E D the Austere.

T seemed typical of the reigning spirit of
the New Year period that Croydon the
austere should unbend and devote the

preceding Saturday afternoon to the broad-

casting of New Year greetings to all and

sundry of its regular communicants.
ARIEL. .

casting Programmes.

Norte.—The Bar Lightship, Liverpool,
sends telephony at 7 a.m., 9 a.m,, 11 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
stations, much tclephone conversation may

What you can hear ;

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

Station. Call sign. Wave-length Remarks.
in metres.
Marconi House, London, .
Broadcasting Station 2L O 369 ., Every evening, 5_to 5.45 p.m. 6.30 to
7; News at 7 and 9; Music from
7.30 to 10.30 p.m.
Newcastle Broadeasting
Station oo o —— . 400 6-10 p.mn. (approx.).
Manchester Broadeasting
Station .. 2ZY ., 38 Every evening, 6 to 10 p.m. (News,
vocal and instrumental music)
Birmingham  (Witton)
Broadcasting Station  8FT 425 .. Every evening, 6.30 to 10 p.m. (News,
. Concerts, ete.).
Croydon - GED . 900 Throughout day to aeroplanes.
Writtle, Essex .. 2MT 400 .+ Tuesdays, 8 p.m. (Concert.)
Paris B FL . 2,600 .. 7.20 am., 11.15 a.m., 5.10 pm. Also
" occasional telephony at 10.10 a.m.
and 9.20 p.m.
Konigswusterhausen LP 2.800 Between 6 and 7 a.m., between 11 and
| 12.30, and between 4 and 5.30 p.m.
The Hague .. PCGG .. 1085 Sundays, 3 to 3 p.m. (Concert.)
Haren .. oo .» OPVH .. 900 Practically every 20 minutés -past
each hour from 11.20 to 4.20, giving
messages to aeroplanes on the
Brussels- Paris, Brussels-London,
. and Brussels- Amsterdam lines.
Radio-Electrique, Paris ~—— oo 1,565 .. Concerts at 8.45 p.m.
Brussels Meterological )
Institute ot .. OPO .. 1,500 Slow C.W. and Morse. Fasy reading

Note.—See announcements in daily Press for last minute alterations in times of Broad-

for amateurs.

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
a little extra care in tuning. Wave-length,
900 metres.

All times given are G.M.T.

An asterisk denotes transmissions made-
purely for experimental purposes.

-
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2L0s "HELLO MAN.
IN AN INTERVIEW WITH MICHAEL EGAN.

Thousands of people are familiar with the voice of Mr. Arthur Burrows, the popular announcer at the London
Broadcasting station, Marconi House. In the interview with Mr. Michael Egan printed below, Mr. Burrows tells
about the big future ahead for Broadcasting and the difficulties to be met with in catering for an audience of thousands.

PERSONALITY is a wonderful thing.
Some people possess it in abundance,
others not ‘at all. .The manner in
which it is acquired, and the manner in
which it is expressed are alike mysterious.
So far as the individual is concerned, both
its development and expression are uncon-
scious processes. The moment they tend

to become conscious the real personality.

begins to fade into a dim background of
affectation.

Usually, when we decide that a certain
person has a distinct personality, we gather
our impression from a variety of sources.
The colour and expression of the eyes, the
contour of the face, the taste in dress, the
method of gesture in conversation, the
dominant characteristics of the voice, etc.,
all these factors, and a good many more,
influence us—to a large extent uncon-
sciously—in forming our judgment. Rarely
do we gather any distinct impression of a
personality from one characteristic alone.

Remarkable Ranges.

Yet that is exactly what several thousands
of people have been doing during the past
couple of months as they listened to the
pleasant voice of the * Hello Man ™ at the
London Broadcasting Station. In spite of
the fact that all their information came to
them from a single source, there is scarcely
one of them who has not formed some de-
finite conception of the character under-
lying that voice.

This is the thought -that was passing
through my mind the other afternoon as I
made my way through a maze of corridors
in Marconi House in search of Mr. Burrows,
that being the  off-duty > name of the
man whose voice has charmed so many ears
of late.

I found Mr. Burrows busily engaged in
dealing with a mass of correspondence,
though this did not prevent him from giv-
ing me a good deal of his valuable time
when I explained that I was in quest of
some information on the subject of broad-
casting for the readers of Porurar
WIRELESS.

In reply to my question as to how
2 L O’s signdls were being received in dif-
ferent parts of the country, Mr. Burrows
surprised me with a list of outlying places
from which excellent reports have been
received. This last included the Shetland
Islands, at which distant point readable
signals had been received on a single valve !
Another good record was established at
Windermere, a spot which is well * shel-
tered ” by neighbouring mountain ranges.
In this instance a rectifying valve alone was
employed.

“ On the whole,” said Mr. Burrows, * we
seem to be getting a rather marked direc-
tional effect towards north. Incidentally,
there have been some interesting ‘freaks.’
At Bridlington, for instance—which is prac-
tically due north, 185 miles away—our

signals have been received on an ordinary.

crystal receiver. But I suspect that that

is a case of reception by re-radiation from
a neighbouring aerial with which valves are
employed.” _

This curious “ freak ” immediately sug-
gested another matter to mny mind.

“ The problem of interference due to re-
action’is still a difficult one, I suppose ? ”

“Tt is, indeed,” replied Mr. Burrows, in
a serious tone. “If anything, it’s becom-
ing worse. Every day I receive numerous
letters complaining of the use of reaction in
different localities. If this doesn’t stop,
something serious will have to be done. It
really is difficult to believe that people
could show such indifference to a cause in
which so many thousands of their fellow-
beings are deeply interested. One careless
or selfish amateur can spoil the amusement
of a hundred others.”

“Of course, reaction is not the only
trouble,” T put in. * There’s the question

Mr. Arthur Burrows, 2 L 0% Hello Man.

of amateur transmitting statione. I have
in mind at the moment one particular trans-
mitting gentleman who must be dearly in
love with his own voice.”

‘ Oh, yes, I know whom you mean. He'’s
the person who completely spoiled our con-
cert the other evening for thousands of
people.” Mr. Burrows held up a heavy
bundle of letters as he spoke. “ These
letters are from some of those who suffered
most from his interference. But he is not
the only one. There are others. I'm sure
they can’t be aware of the trouble they
are ‘causing.”

Not™a ‘¢ Beaver.”

Whilst Mr. Burrows was speaking I could
not help reflecting that many interesting
impressions, as to his physical appearance,
must have been formed by those who have
been listening to his voice each evening for
the past couple of months. |

When the same kindly tones steal in out of
the ether to bid one * Good -night”’ each even-
ing of the week, one would have to be a very
unimaginative person indeed to be able to

refrain from speculating as to the appear
ance of ““ the man behind the voice.”

“ People must be very curious to know
what you are like,” T said, noting the good-
natured smile which my words brought to
his genial face.

‘“ Yes, some people certainly seem rather
curious,” he answered laughingly, glancing
at another large pile of correspondence on
his desk. *“I must say they are very kind
and solicitous about my well-being. My
only regret is that I have not the time to
answer personally all their kind inquiries
and good wishes. Do please thank them all
very sincerely for me. Their reports and
remarks on the quality of reception, ete.,
have been very helpful indeed.

1 greatly appreciate the spirit the public
has shown during these first trial weeks of
broadeasting. - One little chap, by the way,”
he added ruefully, “ seems particularly
anxious to know if I am bald. Perhaps it
will ease hic mind to know that, at any rate
I’'m not a ‘beaver.’”

Before leaving Mr. Burrows, I asked him
if we were to expect big developments in
broadcasting before long.

Future Plans.

“ Why, certainly,” he said with real en-
thusiasm. * What we are doing now is only
in the nature of an experiment compared
to what we hope to achieve in the very near
future. You see, it takes a little time to
arrange a really first-rate programme suit-
able to all tastes, and thatis one of our
big problems. It isn’t like running a news-
paper, you know. A newspaper caters
more or less for a particular clientele; wo
are out to cater for the whole community.
Needless to say, that calls for a certain

ount of preliminary expérience.”

At this point Mr. Burrows repeated once
more his "deep appreciation of the fine
spirit shown by the general public in assist-
ing to reduce this initial problem to a
minimum.

“But we are beginning to feel our way
more surely now,” he concluded, ¢ and we
have big schemes in view for the future.
We shall be moving our studio shortly to a
better equipped site not many hundreds of
yards from this spot. The transmitting
gear will remain here, and operations will
be conducted by means of a ‘ remote con-
trol > system. Broadcast programmes ‘of
the future will contain a large element of an
educational and instructive nature.

¢ These items will be rendered in popular
form, and their highly informative char-
acter should make them of universal in-
terest. I should also like to say that we
are making a special point of ensuring that
nothing shall be broadcasted which is in any
way unsuitable for the minds of the children
who form such a large percentage of our
audiences. We leave it to parents, of course,
to decide as to the advisability of allowing
their children to listen-in to the news bul-
letins.” :
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AN ACCUMULATOR CHARGING
BOARD.

By “VOLTA.’

VERY amateur who has a D.C. electric
supply available should take full ad-
vantage of his good fortune by in-

stalling a small charging board. The initial
expense is slight and the advantages many.

The batteries can be kept in excellent con-
dition by frequently charging them at the

correct rate, which is an important factor
regarding the life of an accumulator.

Figs. 1 and 2 are sketches (from which a
deduction of the arrangement of parts is
obtained) of a suitable board large enough
to comply with the average amateur’s needs.

6.2,

Cis a bard-wood board on which is mounted
three ordinary flanged holders used for
electric light, one D.P. single-way switch,
and eight large size terminals. -The fuses
F F are made by fixing to the base. two
terminals about 2 in. apart and the fuse wire
connected between.

The Lamyps to Use.

The board can be used for’any voltage up
to 250 v. by using lamps the same voltage
as the supply. The number of carbon
filament lamps used and their candle power
(c.p.) depends entirely on the charging rate
of the accumulator. No ammeter is put in
circuit as it is unnecessary, becamse the

Popular Wircless Weekly, Junuary 6th, 1923,

current can be easily calculated, knowing
the voltage and c.p. of the lamps, and, once -
calculated, remains the same for that par-
ticular supply. N
For example. (Carbon filament lamps
teke approximately 33 watts per c.p.).
Assuming -the voltage of supply is 200 and
the c.p. 8, the carrent taken is found by
" Watts
applying the formula: Curreni;__v'.)lmge

~_8x3% .

200 14. ampere
A 16-c.p. lamp would take 28 ampere, a 32-
c.p. lamp ‘56 ampere. According to the
charging rate of the acoumulator, one or
more lamps are put in circuit. If the rate
is 1'5 ampere, two 32-c.p. and one 25-c.p:
lamps arg fixed in the flanged holders.

The connections are shown by dotted

lines, and from diagrammadtical sketch (Fig. 3)
‘they will be more clearly followed. Of
course, when connecting batteries or renew-
ing fuse the switch should be pulled out.

FIG.O.

NEXT WEEK:
“MY ORCHESTRA OF AUDIONS,”
By Dr. LEE DE FOREST,
Don’t miss this interesting article.
Order your copy of “P. W.” NOW;

; HOW MY SET GREW UP.

(Continued from page.)

i

galena, etc., were all improved by a poten-
tiometer, but to treated galena it made no
improvement. . Treated galena exists in two
forms. The first has exactly the same
appearance as ordinary galena, and can.
only be obtained from dealers in France
umf::r the namc of ** Galéne ‘Specialement
Selectionné pour la T.S¥.” The other
typc has a granular structure, and is, I
believe, artificial. Tt is sold by almost
every ‘dealer in England undér different
names, such as Permanite, Rectarite,
Hertzite, Radiocite, etc.

Both forms are equally sensitive almost
all over when a new surface is used, but
after-a few months’ exposurc to the atmo-
sphere of towns, the colour of the surface
changes from a silver to a grey, and sensi-
tive points become rarer and rarei

The best detector for this crystal is of
the type in which the crystal is enclosed
in a glass tube, while the ** cat whisker  is
mounted en a light vod which is a sliding
fit in a hole through a ball-and-socket
joint,

For preference, two detectors should be
placed side by side with a switch, so that
vne can be set by comparison with’ the
other. This absolutely removes the c¢on-
stant suspicion that the crystal has lost
its point,” as one detector can always be
compared with the-other, and only the worst
detector is adjusted to. find a better point.
If the moving part is kept small and light,

‘the set arrived back home.

this type of detector can stand almost more
vibration than a valve filament without
losing its sensitivity. The set was once
carried about 2} miles, and went 1} miles
by tram. Both detectors were still O.K. when
Another advan:
tage of this crystal is that even the loudest
X’s, after several stages of H.F. amplifica-
tion, do not make it imsensitive.

On the day of Dame Melba’s condert
from Chelmsford, I acquired a valve and
bought one dozen flashlamp <ells for the
HT. I had no LT, and so I had to
receive the concert without the valve.

The first Amplifier.

Chelmsford was about 200 wmiles away
from the place where I was staying. My
aetial wag of 36 S W.G. wire 200 ft. long
but only about 15 ft. high. Dame Melba
was successfully received, even being
audible with the earpiece a few inches from
the ear. Tlashlamp batteries were tried
on L.T., but I could not get the filament
bright enough. Tater a 4+volt accumulator

was obtained, and then experiments began..

1 had a crystal set, a valve, H.T., L.T,
and nothing else. To get amplification, I
connected thc valve input (grid and néga-
tive filament) to where the 'phones should
be, and put ‘the *phones in the plate circuit,
as shown in Fig: 2. The L.T. is left out
fol convenience.

In many crystal-valve circuits, a trans-
former is used between the crystal and note
magnifying valve. The increased efficiency
due to the step-up of the transformer
i¥ not so great as the decrease in efficiency
when the blocking condenser is shunted
by a gonducting . path such as that formed
by the primary of a transformer.

When back home I invested in a second
valve, which T used as an H.F. amplifier
in the circuit (Fig. 3).

From this diagram

f.i_i-_ i \

i, - _11

T i

A Miniature American Transmitter and Receiver,
The set has a sending range of three-guarters of a mile.

it wil be seen that either or both valves
could be cut out, two H.T.’s being used.

One day T found that if the crystal and
blocking condenser were interchanged,
and a small condenser consisting of 6 ins.
of twin-flex was connected between the
second plate and the aerial, oscillations
could be obtdined. The condenser gave
capacity reaction, and was later made
variable. With this improvement the
Dutch concert could be heard in early 1921.
when it was using but 60 watts.

_£T'0 be concluded next week.)
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HOW MY SET GREW UP.

PART 1.

'VOIGT, B.Sc:

IT started about ten years ago, when I

was such a little boy that I knew hardly

anything about wireless, as a rough
description of my first set will prove.

“ The wireless. cabm consisted of a shelf,
with a roof for the * instruments,” situated
in the fork of a tree in the garden. The
double aerial consisted of flower wire
(Is. reels), length 30 ft., height 16 ft.,
distance between wires 6 ins.

The * instruments’’ included a coherer, a
receiver from a toy telephone; and a defunct
pocket lamp battery, all connected in
series with the two wires of the twin wire
aerial. It is not necessary to say that I
never heard a signal on this set.

AERIAL
INSULATOR -

\ ]{1
r W= um

Fig. L

My next attempt began in April, 1914,
when I managed to get my people to give
me a receiving set, range 300 miles, price
17s. 6d. This set was of American origin,
and contained a two-slide tuner, whosé
wave-length scale went up to 800 metres on
a 100-ft. aerial, a very cheap silicon crystal
detector, and a 75-ohm earpiece.

Early Results.

This set I instailed in my workshop,
which also contained the house cistern.
This latter was used as the earth connection.
The serial was a twin wire 70 ft. long,
from a balcony 24 ft high down to a tree
in the garden 18 ft. high, distance between
wires 3 ft. The “ down lead” then went
up through a window on the floor above,
and was connected to a wire running from
the workshop.

In spite of the fact that this wire was 50 ft.
long and was stapled to the wall all the way,
I heard three letters (too fast to read). By
the time I had fetched up the family, the
transmission (as usual) had stepped, and
nothing more was heard.

When the war started I took down the
aerial, and left it in the garden, expecting
to put it up again in three weeks’ time."
Little did we think then that the war would

L

" hole.

‘last over four years. Soon a: G.P.O.

official came along, put the set into a box,
wound red tape round it, and put on a lead
seal.

Every few weeks someone came to
examine it and make sure that it had not
been touched. Eventually it was taken
away altogether.

When the war was over I intended to
apply for my licence as soon as my apparatus
was returned, but eventually I found that
I would not get it back until I had a licence,
so I applied for one, which arrived on
November 19th, 1919.

Experiments with Earths.

On Peace Celebration Day I climbed into
our attic and found a large quantity of
dust. Next I chose a suitable spot as high
as possible in the wall facing our garden,
and with pokers, chisels, etc., dug out a
Through . this hole a hook was then’
pushed, on the end of which was a pulley
with a loop of rope through it. The lower
end of the loop then hung near a window on
the top floor. Behind the hook a strength-

-ing plate was put, and the nut was screwed

on. It has not been necessary to touch the
pulley since it was put up.

As soon as the licence arrived the aeiial
was put up. It is a 100-ft. single-wire
inverted L. The angle 'of the L is fixed
through an insulator to the knot in the rope
loop that passes through the pulley, as
shown in Fig. 1. The angle is about 44 ft.
from the ground. The ‘ horizontal ” part
is about 80 ft. long, and its free end was at
first 10 ft. from the ground. It has since
been raised to 25 ft., but this did not appre-
ciably affect its efficiency. The lead-in is
about 20 ft.-long. The set is situated by
the window, where the lead-in enters the
house.

As earth connections, two kin. iron pipes.
about 6 ft. long, hammered into the ground
a few feet apart, are used. It i8 much
easier to hammer an iron pipe into the
ground than dig a 6-ft. pit for the earth
plate. As the set is situated on the top
floor, about 34 ft. off the ground, the earth
wire is about 40 ft. long.

Alternatively, T can use a water pipe or
a gas pipe carth. On long-waves it makes
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no difference which is uded, or if they are
all used together; on short waves they are
nearly equal, but if more than one are used
together, the efficiency decreases.

November 27th, 1919, the afternoon that
my set arrived, I connected it in, and was
pleased to receive a few Morse signals.
Shortly after I examined the circuit, and
found that the telephone was in parallel
with the crystal, instead of being in parallel
with the blocking condenser. After altering
this connection, signals were considerably
better.

In the earpiece there was room for many
more turns of wire, s0 more turns were

—-*4|||||
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wound on, and signals further improved.
Fortunately I was able to borrow an old
pair of Sullivan ’phones, which were far
better than the single earpiece on my set.

On December 3lst, 1919, I bought my
first pair of ex-Government A type 8,000
Brown's 'phones, which further improved
signals,

Applied Potential.

One day, while experimenting with
different earths, the ’phones were acci-
dentally left on one earth while the set was
on another. This caused an increase of
signal strength which could not at first be
accounted for. The increase was eventually
found to be due to a slight difference of
voltage bhetween the two earths, which
sent a current through the crystal and made
it more sensitive. This was proved by
reversing the eonnections to the detector,
when the signals promptly became much
wealker.

The next improvement to my set was
a potentiometer. With silicon ecrystal,
many stations came in with the potentio-
meter which -could not be heard without it,
but the best voltage was always very near
zZero.

Later I made many experiments to find
the most sensitive
crystal, and found
treated galena to be
the best. This is also
the only crystal which
is not improved by
a potentiometer. Sili-
con, zincite bornite,
(Continued on page.)

Mr. E. W. Simpson’s three-valve home made set,

233, Gipsey Road London. S.E. 27.
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THE MANCHESTER
BROADCASTING STATION.|

THE ‘Metropolitan-Vickers ' Co. recently
invited press representatives and
others to inspect their Manchester
station, ‘and the offer was accepted by a
party of guests interested in the develop-
ment of broadcasting.

FThe Manchester station is situated in the
‘research department of the works of the
Metropolitan-Vickers Electrical Co., Ltd.,
Trafford Park, which eompany is technically
very closely associated with the pioneers of
the movement, the Westinghouse Engineer-
ing and Manufacturing Co., of Pittsburg,
US.A. :

Tke party was conducted over the station

by Mr. Fleming, one of the technical ex-.

perts, and other officials, and showed in de-
tail how the operations were carried out,
and the research work they were still en-
gaged upon.

The transmitting gear is housed in several
departments situated close to each other.
After inspecting the works the party was
conveyed in motor 'huses to Hale, where the
receiving stations are erected, where the
testing work is undertaken, and where the
visitors had the opportunity of hearing
broadecast messages,

Nearing Perfection.

During the visit to the Trafford Park
works Mr. Fleming presided over the
huncheon proceedings, and in the course of
his remarks he pointed out the great diffi-
culties, which the public as yet did- not fully
appreciate, attending the development of
broadcasting on a large scale such as they
contemplated carrying on from those works.

The transmission of the human voice. had
to be done through the most delicate instru-
ments, and as the public desired 2 me:
to be received without the slightest dist.
tion it was necessary that the greatest carc
should be cxercised in its transmission.

The company had a large staff working to
overcome the difficulties which from time
to time arise, and he thought they eould
“claim that they were gradually solving the
problems as judged by the results which
they had achieved and which, he thought,
were ' certainly very creditable, having
regard to the short time they had been
working. _

The Metropolitan-Vickers Company has
put on the market a complete line of appara-
tus, and is proceeding to market almost
immediately larger sets for listening over o
greater distance. In doing this the com-
pany has had at its disposal the whole of the
experiénce and technical knowledge of the
Westinghouse Company, and is, therefore,
in a position to gnarantee that the sets will
give the results desired.

The experimental station at Hale has a
power of 100 watts.

The Manchester station has been con.

tinually in operation during, the last eight
_weeks, especially during election time when
results were broadeast. Some indication
of its activities may bhe derived from ex-

amination of the various items of entertain-
ment.already given at six p.m. and onwards
every day, during which light stories of a
humorous type are given, followed by songs
or musical selections supplied by local
artists of note, and stories, lectures, etc.,

.ete., as well as dance music.

The stumbling bloek of previous trans-
missions, the intrusion of resonance into the
reproduction of sound owing to the natural
frequency of the microphone, have been
overcome almost entirely, and sound comes
with perfect clarity and gradation to the
ear ; the higher tones of the piano alternate
more deeisively with the lower, avoiding
the earlier monotony, and the human voice
fits in more and more harmoniously to its
musical accompaniment.

Describing the Apparatus.

The power used for transmission is sup
plied by a small generator working from
energy at 440 volts, 50 cycles, three-phase,
obtained from the work’s power house ;
this generator drives a triple set consisting
of an.induction motor, high tension genera-
tor and exciter.

Two of these sets are installed, one acting
as a resérve brought immediately into
action by throwing over a single switch
from one side to the other.

The transmitter panel installed by the
Radio. Communication Company employs
Mullard transmitting valves; the high
tension direct current at 5,000 volts is fed

directly to the anodes of the valves and the
filament of the transmitting valves heated
from a 30-volt battery. An artificial aerial
allows tests to be carried out without dis-
turbing other users of the ether. The main
aerial itself is of the cage type, suspended
at 140 ft. between the top of the water tower
and the highest point of the main works
building ; each cage has six wires sup-
ported by loops.

The power .used in transmitting has in-
ereased continuously from 5Q to 1,500 watts,
in accordance with the greatly augmented
capacity of the generating plant, and pow
the maximum power permissible i being

The most important part of the station
from the entertainment point of view, and
the most sensitive technically, is the stadio,
a spacious room adjoining the transmitting
room. An extencsive range of musieal
apparatus with attendant microphones
supplies the entertainment broadeasted
every evening. .

Chief among these instruments are a
Steinway grand piano with a Welte player
attachment, a new Edison gramephone of
the diamond disc type, and an Aeolian
Vocalion Gradula cabinet gramophone.
The studio i8 connected by multi-core
cables, adaptable for microphone or other
control circuits, to the transm#ting room.
The music, speeeh, or song sets into wgbra-
tion the microphones placed on sepazatc
stands, and preliminary amplification of this
sound in the studio i3 followed by further
amplification in the transmitting room
before the amplified currents are impressed
on the aerial.

The studio is tastefully furnished and the
walls are hung with heavy draperies as at
2L 0.

" The visit to the station was voted a great
success by all present, and all felt assured
that Manchester will be well to the forc
when continuous transmissions are given.

{AN EXPLANATION FROM THE G.P.O. l

ROM  representations. which have
reached the Postmaster General, it
appears that the conditions under

which wireless receiving apparatus is

licensed in connection with the broad-
casting scheme are not fully understood.

As indicated in the broadcast receiving

licence (which is now obtainable at any

head or branch post office), apparatus
used under this licence must bear the trade-
mark of the British Broadeasting Company,

Terms of Membership,

This Company is an association of wireless
manufacturers who have combined to erect
stations for broadeast. transmission under a
licence from the Postmaster General
extending for a period of two years, during
which they hawe undertaken to maintain
regular ‘and satisfactory programmes of
music and other matter.

Membxrship of the Company is open to
any bona fide British manufacturer of
wireless appasatus upon the purchase of at
Jeast one £1 share in the Company, and the
lodging of a deposit of £50 as security for
the proper performance of the conditions of
membership. One of these conditions is the
payment to the Company of a moderate

necessary to prevent interference.

royalty on sets of apparatus sold by the
manufacturer to the public, as 2 eontri-
bution towards the expense involved in the
erection and maintenance of suitable trans-
mitting stations and the maintenance -of
regular programmes.,

Exceptions to B.B.C.

In view of these arrangements, which
have been formulated both in the interests
of the users of.the receiving apparatus and
of British manufacturers generally, the
Postmaster Gemeral has agy that scfs
used under the broadcast licences shall be
limited" to types submitted for approval by
members of the Company, ‘'and that for a
period of two years apparatus made only in
this country shall be sold by them. with
the exception of certain parts which, for the
present, are confined to batteries, accumu-
lators, and outside aerial equipment.

The trade-mark of the Broadcasting
Company indicates that the apparatus is of
a type approved by the Post -Office as
conforming to the techmical requirements
This
approval does not, however, imply a
guarantee of the efficiency or workmanship
of any particular set.
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WIRED WIRELESS EXPLAINED.

By SEXTON O'CONNOR.

WIRED wireless *’ is in itself so para-
doxical and puzzling an expression

that it is not surprising to find
a generally diffused doubt” as to what pre-
cisely the term means, in spite of the
references that are constantly being made
to it in current wireless literature.

In order to dispose of one rather general
misconception, it may be said at once that
it is not correctly applied to the new method
of reception wherein the wiring system of
a domestic lighting installation replaces
the more usual outside aerial..

Although clumsy in form, the term
““ wired wireless ” is apt enough in meaning,
and the value and importance of the
principles it involves are at present fully
realised only by the relatively small circle
of telegraph and telephone engineers who
are quietly but rapidly exploiting its possi-
bilities.

Saving the °¢ Landlines.”

This new branch of radio science consists
in the application of modern wireless
methods to the older sytems of line tele-
graphy and telephony (particularly the
latter), and promises to endow those sys-
tems, threatened as they are by the advent
of wireless, with a renewed lease of life,
just as the invention of the incandescent
‘gas mantle saved gas lighting from being
utterly abandoned in favour of the electric
lamp.

By the application of high-frequency
oscillations and circuits, of the kind now
rendered familiar by, the development of
the wireless art, to existing telephone lines,
it is possible to make an ordinaty two-line
circuit earry snmultaneously as many as
sixteen distinct conversations, none of
which interfere in the slightest degree with
any other.

This at once revolutionides the whole
problem of telephony, particularly in the
case of long-distance trunk lines, where the
cost involved in laying down a sufficient
number of lines to carry the desired
“ traffic”” has always proved prohibitive.

Secrecy and Economy. )

“ Wired wireless,” then, will effectively
remove both the expense and the delay
which at present handicap the commercial
use of long-distance telephony. Not only
that, but by a judicious use of main lines
with branch circuits for short-distance or
suburban work it should reduce the cost.
of renting a private telephone to half or
even a quarter of the present figure.

Mr. W. White’s compact two-valve set 1, Canterbury
Road,,anton. S.W

There are two 1mportant advantages
that such an improved and cheapened
“wired wireless” system would enjoy
over any possible extension or development
of wireless telephony in its present form. The
first is secrecy. The second is economy in
the electric power utilised in transmission.

As regards the first point, it is true that
important developments are even now
taking place in the

n3
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e - system,
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direction of perfect-
ing secret systems of
wireless telephony
transmission. By
utilising, for example,
extremely short wave
lengths,  combined
{1 with clear-cut direc-
tional transmission,
it is probable that.
a fair degree of suc-
ccss may “soon  be
achieved. But we
are a very long way
from securing the
degree of secrecy that
is afforded by a line
wire, or by * wired
wireless.”

So far as the power
expended in signal-
ling is concerned, the
advantage undoubt.-
edly lies with the line
where. the
energy is strictly con-
fined to the path of
the conductor—
practically without

TRANSMITTING
STAT/ON

LINETO
RECEIVER

(5 1s n//v[n)
“roc

FIG.1

INCOMING
LINE SIGNALS

. RECEIVING
STA l IQN

FiC.2.

m

2

attenuation in

strength—instead of being radiated out-

wards in all directions-—as in wireless—
with only a small fraction ultimately utilis=d
by the receiver.

According to the new method, a plurality
of super-audible oscillations of different
frequencies are impressed on the same line.
These are individually modulated by the
various microphones at the transmitting
end ; and, at the receiving end, are selec-
tively separated by means of suitable high-
frequency filter circuits, and are then
rectified.

Each conversation reappears separately
and distinctly in the telephones associated
with the appropriate detector circuit. This
will be made clearer by referring to the
transmitting station shown in Fig. 1.

The Principles Involved.

A high-frequency ¢ carrier wave >’ having
a frequency of, say, one million cycles per
second, is fed by a generator C (preferably
an oscillating valve) to the grid-filament
circuit K of an amplifying valve T.

Linked to the same circuit at K1, K2,
K3, and K4 are the separate speech-
transmission sets M1, M2, M3, and M4.
Each set consists of a valve oscillator M1
and a microphone MIC, both coupled to the

input circuit of a modulating valve VI,
the output of which is linked to the common
circuit K..

The valve generator M1 is adjusted to
have a frequency of, say, 30,000 cycles per
second, whilst the generator M2 is sct to
40,000, M3 to 50,000, and M4 to 60,000.
Each of these frequencies is above the
audible limit, and cach is sufficiently dis-
tinct from any of the others to enable if to
be separated out at the receiving end with-
out giving rise to interference effects.

Considering the set M1, V1, the ‘ second-
ary ” carrier wave generated by the valve -
M], and having a super-audible frequency
of 30,000, is coupled to the grid circuit of
the amplifier V1. At the same time
speech-form variations from the first
microphone are also applied to the grid of

“the amplifier, as shown in the figure.

The plate or output circuit 1 of this
amplifier is tuned to the same frequency
as the generator M, and will therefore

(Continued on next page.)
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HOW TO MAKE A MICROMETER GAUGE.

HE wireless experimenter at home often
finds it difficult to know the exact
thickness of a thin sheet of mica or

paper which he wants to use for making up
a condenser of a definite capacity. He is
also often in need of finding the gauge
number or thickness of a sample of wire in
his possession, and a glance through the
questions and answers columns in wireless
journals reveals the large number of experi-
menters in this difficulty. A simple micro-
"meter gauge for the purpose can very easily
be improviséd, and with care built up into
an instrument of great accuracy, at a very
trifling cost.

A No. 0 B.A. screw (whick has a pitch of

1 mm.) with its nut is required, though any
good screw will do if its pitch is accurately
known. The nut must -be split’through on
one side and squeezed together a little if it
has not a tight fit on the serew. It should
then be worked up and down on the nut a
few times, with a little oil to ease down any
local irregularities on the threads, and to
secure a smooth working of the nut on the
screw without any shake or wobble.

The knurled nut of an ordinary terminal

is soldered on to the hcad of the screw for

the convenience of turning the screw gently.
The frame for the gauge i8 easily made by
bending a }-in. square brass rod into a
“U” shape after bringing it to o red heat in
the fire, when it becomes quite pliable.

It is better to make one of the limbs of the
*“U” a centimetre longer than the other, and
the separation between the limbs should not
be more than two centimetres for the No. 0
B.A. screw. The B.A. nut is now soldered
on top of the short limb in proper alignment,
keeping the split side of the nut on top for
purposes of tightening later on in casc it
works loose in course of time.

Marking the Scale.

- On the longer limb a hole is bored in align-
ment with the B.A. nut, and through it is
fitted a small contact stud that serves as
the fixed jaw of the gauge towards which the
screw_tip advances as it is turned in the nut
fixed to the frame. The tip of the screw as
well as the surface of the contact stud arc
rubbed down flat over a fine file and
polished with care to get the two surfaces in
contact throughout, and to have this plane
of contact normal to the axes of the screw.

WIRED .
WIRELESS EXPLAINED.

(Continued from previous page.) {

transfer to the coil K1 signal energy con-
sisting of C W from the valve M1, having
a frequency of 30,000, modulated by speech-
variations from the microphone.

This signal energy is superimposed upon
the “““ parent” carrier wave from the
generator C, which, as before stated, has
a frequency of 1,000,000 a second.

In precisely the same way the ‘‘ second-
ary >’ carrier waves from the generators M2,
M3, and M4, impressed with separate and
distinct speech-frequencies from the asso-
ciated microphones, may be simultaneously
superimposed upon the parent carrier wave
in the common circuit K.

Additional Carrier Waves.

As a further refihement, a second, third,
or even fourth. ‘“ parent” carrier wave
may also be linked to the circuit K similarly
to the generator C. These additional
¢ parent > carriers may have frequencies of,
say, 250,000, 500,000, and 750,000 respec-
tively. Each * parent” carrier may again
be modulated by four separatc and distinct

sub-frequencies, each in turn carrying an_

independent conversation.

The only necessary condition is that the
sub-frequencies must be so chosen as not
to lie too close to each other in frequency ;
but this is a comparatively simple matter
in view of the big range of frequencies
available—-viz., from 30,000 to 1,000,000.
It must be remembered that each sub-
‘frequency must, in itself, be above audi-
bility, and therefore the lower limit is
taken at 30,000 cycles.

“Reverting to the arrangement shown in

Fig. 1, the * parent’ carrier and the four

‘modulated “sub-carrier ” waves are all

applied to the grid of the amplifying valve T.
All accordingly reappear in the plate
circuit 5, which is tuned to the parent
frequency of 1,000,000, and is coupled to
the outgoing line-wires.

At"the receiving end—shown in Fig. 2—
the incoming line-wire is coupled to. the
grid circuit P of a detector valve R. The
circuit P is tuned -to the frequency of
1,000,000. i

The output circuit of this valve will

therefore contain the ‘‘envelope” of the.

carrier wave as modulated by all the
applied frequencies, which are then selected
or filtered out, in turn, by a series of tuned
circuits, M1, M2, M3, M4, as shown.

_ The circuit M1 is set into oscillation by the
modulated frequency of 30,000 coming
from the microphonc and transmitter Ml
of Fig. 1. This particular frequency-
component is absorbed by the circuit Ml
of Fig. 2, which will, however, * reject ™ all
other frequencies, leaving them to be picked
out in turn by the similar circuits M2, M3,
M4, tuned to the corresponding frequencies
of the microphone sets at the transmitting
end.

The circuits M1, etc., are linked, as shown,
to the ~tuned grid circuits of separate
amplifiers and detectors Rl, etc. Each
conversation is accordingly heard in the
telepliones T1 without interference from
other simultaneous conversations, these
latter being fed in like manner to the tele-
phones T2, T3, and T4, through the asso-
ciated amplifier and detector circuits R2,
R3, and R4.

NEXT WEEK,

‘“My Orchestra of Awudions”
By Dr. Lee De Forest.

Order Your Copy Now,

By H. P. WARRAN, M.A,, Ph.D,, F.Iust.P,

BRASS
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BENT FRAME OF Y §SQUARE-BRASS
D :

The large graduated head for the serew on
which the fractions of a turn are read is made
out of a circular sheet 3 in. in diameter cut
out of #5-in. sheet brass. It is soldered on
to the héad of the B.A. screw that passes
through a 6-mm. hole bored through its
centre, care being taken to get the screw
quite normal to the plate.

The circular scale along the circumference
of this disc can be formed in one of many
ways. The circumference may simply be
divided into 50 or 100 equal parts with a
pair of dividers, and short lines ruled along
these marks with the tip of a fine file, or a
simple scale drawn on paper and then
pasted on to the disc.

A neater job is to make the scale out of
two semi-circular ivorine condenser scales
after cutting off the ungraduated portions
at either end, and these may be pasted on
the disc to secure a uniform circular scalo
divided into 180 equal divisions along the -
circumference. In this case we can read up
to 2° of rotation of the screw which corre-
sponds to 1-180th of a turn which corre-
sponds to movement of the screw head
by 1-180th of a millimetre.

To Obtain Readings.

A pointer for the scale is formed by
soldering a strip of brass to the U frame, as
shown, and along it an approximate milli-
metre scale may also be scratched, though
the latter elaboration is hardly necessary
when the instrument is used largely to
measure thicknesses that amount only t6 a
small fraction of a millimetre. '

In practice it i8 neither advisable nor
nccessary to make the zero of the circular
scale coincide with the pointer when the
jaws are in contact. The reading on the
circular scale in this position and that when
‘the object is interposed between the jaws
are noted,and the difference betweén them
gives the thickness of the specimen between
the jaws with an accuracy sufficient for all
practical purposes. .
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Good Things for Valve Enthusiasts from

GAMAGES of HOLBORN

Valveor Crystal, Complete Set or Smallest Aceessory,you cannot gowrong at GAMAGES.
Stocks are so complete, prices for warranted apparatus so keen, and the firm’s desire
to help the Amateur so genuine, that it would seem almost folly to go elsewhere.

P RTTTTT T T PP pr v vaur
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“ SONUS” 3-VALVE EXPERIMENTER'S SET

With this set it is possible to obtain really excellent results. The combination cm-

: ployed is, perhaps, the best known of any, namely, 1 High frequency Amplifying,
8 S|NGLE_VALVE BROADGAST RECE;VER ; 1 Deteetings, and 1 Low frequency Amplifying. Long-distance work becomes a pleasure
H i when this combination is cimployed, for in the construction of the panels the greatest
F— IN MAHOGANY GABINET H care hns been ‘exercised in the selection of ‘Transtormers, etc., so that the familiar
: ¢ . ) g ** howls " frespirently met with may be eliminated as far as possible. The design of these
! Complete and seli-contained. Fully licensed and passed by the : panels is such that either a plain detector, 1 H.F., 1 Detecting—1 Detecting, 1 L.F.,
¢ Postmaster-General, Regd. No. 1043. The tuning Coil (tapped or all three together, may be used simply by strapping

: in three places) and Variable Condenser give a wave-length of 300 to : the punels together by means of brass strips. This set,

2 620 metres. Further stages of amplification can be added, and with when eomplete with H'T. battery, L.T. battery, 'phones, S

¢ low-frequency amplifiers a loud speaker can be effectively employed. : aerial wire, insulators, etc., Price o
¢ This compact set \]vllltrecei'}rg T%e }\onty and Coneerts 30 to 40 nlxliklas :

¢ with surprising clarity. e Cabinet contains a section to hold : [ L

: 'phones and valve when not in use. The lid can then be placed on, : erte Now for @7 J SPE("AL ch" TENS|0N

¢ geeping tpe i)eti free lﬁgim %ust lt.(md plrcventiil%g - Wireless Catalog ue B ATTE RIES

I damage, etc. Price, including Royalties and complete :

R Al sasseniEat £ 1 3 : Post free on request. -~

Valve Pancl alone, inclnding Rovalties, £4 15s.

GAMAGE
AMPLIFIERS

Welt
4 > knawn for
i . their great efficicncy,
- long life, and general adapta,

bility. They can be easily connectetdt
together to form a suitable H. T Battery
for-valve work, or we can supply them
ready mounted in our speciaF battery

hoxes. We are now able gw
t offer these batteries at \} / g

€ha low price of
Size §in. x 3 in. x 2 in.

HIGH-TENSION
BATTERY BOXES

HIGH FREQUENCY SINGLE STAGE LOW FREQUENCY

Fully adjustable, In polished mahogany Designed to give the maxi-
and most efficient. - With ebonite top, with - Tum efficiency in amplifiea- -
In mahogany box chenite container for tion. Polished mahogany H

with cbonite top. Transformer,  (Ratio cabinet with ebonite top.

SPECIAL OFFERS OF AGGUMULATORS

e Al Quality in Stout Celluloid Cases by well- 2l e

known makers. 6 volt 100 amp. Price — D -"‘i,-'_

L - R, = I

| We have an extremely good job line of 2 volt 20 amp. = %

Accumnulators in Glass Cases which we are offering at 4 - R -
the very low price of =T

GAMAGES iL AGORN ” AGGUMULATORS Improved design with baseboard and green baize

Famous for efficiency, 4 vols 20 amps, _ 4 volts 80 amps. : bottom. ~ Finished in polished mahogany with
power and long life. 2§ x 3} x Gt ins. 20/ 4} x 5% x 7 fns. 37/6 : ebonite top. :

total output iD %?)iénm}tsto glvg
iti Y i S ! 4 ) : total output o 5 volts varie :
British made with 4 volts 40 amps, 25 /6 gi \;ol(tﬁ 62 ’;H:l]:l; 47 /6 {Bssc on i of 19woliss. Prlce, 29 / 6 :

‘first - grade  plates 23 x 53 x 6% ins,

. ; e 6 volts 3 ; i container only i
and stotégsescelluIOIG ;é\‘?(lti*ﬁg e 31 /6 SE‘glt;i-Sg 7"“;33 55 / = . C(])]mpletgo \:l‘t.‘l\\ B&t):teriﬁ:, ientdy flor use, 555/- !
2 i Small size to take 60 volts, 4 tappings, [ 5/8

AAGE, LTD., HOLBORN, LONDON, E.C.1. | i e, rvas e we, 0=
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It Speaks for Itself —

and in no uncertain voice.

THE WORLD'S STANDARD
LOUD SPEAKER.

AMPUON

At Prices

000000000
002000000

WIRELESS

LOUD ranging from
SOUNDING £2:10: 0
RECEIVERS

£15:15: 0

QGOOOQQOOOOQOOO..OQOOO.Q..G

are supplied in
a series of

~

Ten Models DAILY
Suitable for DEMONSTRAT]ONS
every service: GRX]TAM
T h € H ome, SHOWROOMS

The ALGRAPHONE SALON

25-26 Savile Row,
Regent Street, W.1

*Phone : Regent 1075.

Labeoratory
; and the

Concert Hall

eooooooosooooocoooooooooooo
.ooeooooooooeoebgoooooooono

0090C00000000080000C200C0300004%

“MUSIC MASTER” HORN.
Type AR 13, 120 ohms .. ., . .. £6:0:0
Type AR 15, 2,006 ohms .. .. o .. £6:2:6

'00000.00&0900..0.09.09‘..0.00.90..000...0..‘90050.00...0.00.0..9..0OQOOOOQQQQOV

0000000000000000
qCCce02000220002090

*GRAHAM-" WIRELESS, P g
PRODUCTIONS INCLUDE atentees and Manufacturers: SCOTLAND—

“HIGH EFFICIENCY® | Mr. F. M. Milligan,
TELEPHONE = HEADSETS 25, Renfrew S
OF JMPROVED DESIGN e s

ool AND COMPANY i

BEST- HEA‘5 Bt(}fy* MONEY St. Andrew’s Works, CrofionPark IRELAND—
! LONDON - - - S.E. 4 Mr. Alex. R. Munday,
Ful }:lapr:;:m;:;f;:?“ded #Phone : Sydenham 952. 'Grams : Navalhada. Brock, London 41, Chichester Street,
e ———— :
Ask tor Folder P.W. BELFAST.
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A VISIT TO CROYDON WIRELESS STATION.

By GORDON FRYER.

735

Vice-Chairman of the Hounslow and District Wireless. Society.

VERY interesting and instructive
excursion was made recently by the
Hounslow and District Wireless Society.

By kind permission of the authorities,
ten members were allowed to visit the
Wireless Station of the Croydon Aerodrome.

This station is familiar to all wireless
.amateurs, as the telephony from it to
Lymph, Pulha.m, and the ’planes on the
continental routes is a well-known sound to
all.

It was & beautifully fine day, and several
of our party went by car or motox'-cycle,
and one ardent enthusiast “ push-bike
the odd 30 miles there and back; the
remainder met at Victoria, and went by the
3 o’clock train.

Eventually, all were collected together,
and under the leadership of our treasurer
(our president and secretary being un-
tavoidably ahsent),' we obtained our * per-
mit ” from the Duty Office. A gnide was
jappointed us and we first visited the
transmitting apparatus shed. -«

‘The Receiving Apparatus,

It may here be not out of place to deseribe
the general plan of the station.

The operator is stationed in a shed A,
surrounding which is a directional receiving
“aerial, which leading directly into the hut
is connected .to the receiving panel.

About 150 yards from shed A is the
transmitting appalatus shed B, being
dirvectly under the transmitting aerial.
The operator in shed A can by means of a
switch start the dyhamos running in B,
and speaks into his microphone, which is
connected to the transmitting apparatus.

The direétional aerial consists of 4 single
wires at right angles to one another, each
one forming 2 sides of a right-angled tri-
angle, whose hypotenuse is an imaginary
‘line drawn from the hut A vertically up-
wards for about 100 ft.

By means of this aerial, all signals will
have two points of maximum audibility
opposite to one another. In the case of.
Croydon one of these directions, namely,
the north-westeirly onec, may be ignored in
most cases, leaving a single directional
hearing on to the station or ’plane being
‘received. A pointer is revolved over a
graduated ;scale, and when maximam
strength of signal is received the bearing is
read.

Upon a large map with corresponding
_degrees marked relativé to Croydon, a line
is taken from Croydon to the bearing
required, and it is known that the sender i is
somewhere on that line. This is eastly
effected by a length of string tacked in on
Croydon and extended to the required read-
ing on a circle drawn with Croydon as a
centre.

An exactly similar arrangement at
Pulbam, in Norfolk, gives another bearing,
and at the intersection of the two is.the
required position of the sending station.

The receiving panel is made by the
Marconi Co., and consists of 6 H.F., 1 D., and
2 L.F. valves, the 2nd L.F. valve being very
rarely used, The- inductances are not

varied, all. tuning being done by a small
Vernier condenser-or’ variometer giving ‘a
range of about 25 'metres, and the direction-
finding unit that I have mentioned already.

To the right of the panel is a separate
heterodyne umt which is used whén speech
cannot be héard in order to tune in the
carrier-wave and obtain the position of the
"plane.

‘In the Transmitting Shed.

There is land connection to the trans-
mitting apparatus shed, to the telephone
exchange and to the arrival and departure
ground, to which news of the position of
the ’planes en route is sent, and where, by
‘means of a large map and figures of aero-
planes, the actual position of all *planes in
the air may be seen at a glance.

The transmitting apparatus consists of
'3 distinet sets, the one in general use being

The smallest valve in the world. Signals are received
by it quite loud and clear.

the largest, of 1§ kilowatts; there is one of
250 watts, and another of 100 watts. The
‘large dynamos that generate the current are
controlled by the operator in shed A. The
large Marconi transmitting valves are tsed.

We first visited the transmitting apparatus
shed and the various parts were déscribed to
us. While we were there, the operator in
shed A started transmitting, and we saw
‘the dynamos put into action, and by means
of a pair of ’phones we could hear the
operator speaking.

No hindrance was put upon our actions,
and several of us donned the ’phones and
heard the operator speaking.

After spending some 20 minutes here, our
guide conducted us across to shed A.

‘The transmitting aerial consists of a
double 4-wire cage aerial with a direction of
N.W.—S.E.

On reaching 'shed A, the directional aerial
provéd a source of great interest.  And now
we are about to enter shed A.

But before doing so, let us pause awhile
and analyse the emotion that filled us, if not
shown outwardly, I am sure we fclt in-
wardly.

We had all of us, since we had possessed
a receiving set, been familiar with hearing
a eall such as this: * Hallo, Lymph

- Croydon calling. T understand you to say

that Ack Emma left Paris at 1345. Croy-
don changing over.”

This station whose voice we knew so well
we were about to enter, and beyond this,
knowing the dread results of anyone jam-
ming this all-powerful station, we won-
dered what we should behold on entering.

T had often pictured in my imagination
an official in uniform, strict and scvere,
allowing no speech or freedom whilo

. guarding the ether between London, Paris,

Brussels, and Amsterdam.

We entered a small ‘room about 14 ft.
square, and found sitting before the re-
ceiving panel, with its seven glowing lamps, a
young operator, with coat off and shirt
sleeves turned up, smoking a cigarctte and
extremely agreeable and affable. Three
pairs of ’phones were connected in the
circuit, and he invited us to listen to all
that passed, and we all spent a most in-
teresting half-hour here. It was curious to
be actually next to the speaker himself, and
hear the familiar ““ Hallo, Lymph. Croydon
calling,” ete.

We heard Pulham and Lymph speaking,
but unfortunately just misscd the speech
from the Paris aeroplane which had just
arrived.

Listening-in at G. E.D.

We listened-in expecting to pick up a
‘plane that was on its way from Brussels,
but a message came in through the Air
Ministry-to say that it had been forced to
land-at Ostend, and was not proceeding
farther. :

We had by now lost all our awe and
dread of Croydon, and those of us with
trammlttlng sets no doubt felt that a few
words ‘on 900 metres to our friend, with
whom we had exchanged cigarettes, would
not he objected to:

But we now had a mde awakening.
“Hallo,”” said our friend, ‘there’s an
amateur calling himself 2 — — on our
wave-length. T'll have him in a minute.”

.In less than 5 seconds he had his direction

finder on him, and had got one hearing on
to this unfortunate individual. Then the
click of a switch, and, * Hallo, Pulham,
there is an amateur calling himself 2 - —on
our wave-length. Please locate him.” And
within about 5 seconds another bearing
from Pulham was taleen.

We now thought that we had trespassed
long enough:upon our friend, and after
thanking him for all the courtesy that had
been extended to us we filed out. We had
spent a most instructive and entertaining
half-hour with our friend, but I don’t think
that any of us will dare to speak ta him on
900 metres, . -
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NOTES ON THE SHEFFIELD ETHER.

By 21 Q.

NOTE.—THE EDITOR ‘WILL . BE PLEASED TO PUBLISH REPORTS FROM READERS ON LOCAL TRANSMISSIONS IN THE PROVINCES.

FROM a transmitting point of view,
Sheffield is in an ideal position, sitn-
ated as it is in the extreme south of
“Yorkshire and bordering on the Derbyshire
moors., With the nearest Admiralty station
—Cleethorpes—70 miles away to the east,
and Seaforth 60 miles due west, and with no
stations north or south, the serious radio
experimenter, providing he does not exceed
the amount of power allotted to him, has
nothing to fear as regards interfering with
Government or Post Office transmissions.

Not many cities in England possess this
great natural advantage, but, of course,
there are drawbacks, and lots of them, the
chief one being that on three sides, namely,
north, east, and west, Sheffield is surrounded
by high hills, and the greatest portion of the
city is in the valley, well screened.

This, from a receiving standpoint, is, of
course, very bad, but I venture to say that
nowhere in the United Kingdom is more
enthusiasm shown, nor better signals re-
ceived, than here,

Those ** Reactors ** Again. -

We possess a first-class wireless society,
affiliated with the Radio Society of Great
Britain, and having on its books somewhat
over 200 members. Its club-room is situated
at the Technical Department of the Uni-
versity, and is equipped with all the latest
books and periodicals, as well as a large
assortment of instruments. It was the
first wireless society to arrange‘ a dance to
wireless music (two years ago) and to have
its presidential address transmitted to over
609 people.

At the present moment there are seven
transmitting licences in the city with the
following call signals :—2ND, 2GJ, 2UM,
2DG, 2DH, 2DI, and 21Q. - Most of them
work each evening, and’ transmissions aie
always well worth listening to.

The receiving licences at present issued
to experimenters for Sheffield and district
number 200 to 300.

On a quiet day the following amatews
have been heard by scveral of the stations
in this district :—2AW, 2AZ, 2BG, 2DC,
2FN, 2FQ, 2GN, 2GU, 2IN, 2JP, 2LA, 2LG,
2LK, 2LV, 2PL, 2PS, 2QK, 2UG, 2VC,
2VQ, 2WD, 2KP, 2ZK, 5AG, 5BX, 5CW,
5CX, 2DU and 2KQ. There are several
others, but atthe present time I cannod
find my old log-books. I will give them,
however, in another article.

Of course, PCGG, 2LO, 2MT, Croydon,
Brussels, and Amsterdam all come in very
loud, and have .on several occasions been
received on a 2-ft. frame aerial.

With the exception of about half a dozen,
the majority of the receiving sets are all
low-frequency amplification, from 1 valve
to 3, mostly home-made, and, from what I
have seen of them, they all reflect great
credit on their owners.

Our great trouble, which, I may say, is
experienced in all large cities where there
are a lot of amateurs, is the absence of the
esgentials governing the wireless reception
of telephony, with the result that most of
the telephony received is very badly
heterodyned by people allowing their sets to
ogcillate. This is becoming worse each

evening, and it is fast becoming impossible
to receive the broadeasting stations without,
the constant interruption of C.W. notes
caused by these people swinging their con-
densers round when the set is oscillating.

One would not mind-so much if they
would keep still when they had tuned a
station in, but they will keep trying to
receive it better and so cause interference.
This is a point I shall have more to say
about at a future date. ‘Whilst listening to
Birmingham a few nights ago, on several
occasions the station was completely blotted
out by these people, Of course, it cannot;
go on, and the P.M.G. will have to take
necessary steps to prevent it, otherwise the
object of the Broadcasting Company will be
completely defeated. '

Stopping the *Super.”

By the way, have any readers of PopuLar
WiRrELESs tried H.F. magnification, crystal
rectification, and L.F. note magnification
on broadcasting stations ? I have just
seen a set with this combination, and it
gives excellent results (2 H.F., crystal, and
2 L.F.), everything beautifully quiet and
speech and music very loud.  Quite a num-
ber of people here are trying it.

I came across a case of a gentleman the
other day, who shall be nameless, trying
out his latest Armstrong super-circuit on

-

his outdoor aerial. Needless to say, he was
soon found out and stopped, after causing
much annoyance.

A little bird whispered to mec that if I
require ‘any new filaments fitting to my
ever-increasing stock of. burned-out valves,
it has been known to be done for 7s. 6d.
each. - Has the same little bird yet reached
London ? '

Going One Better.

Have any readers noticed that when your
friend visits your house to inspect your set

. he usually says that he gets signals much

louder than you do, and proffers. to take you
round to show you? On arriving you are
met with a mass of odd wires running all
over the place, and after repeated attempts
have been made a very faint station is
heard. On remonstrating with him, he
calmly tells you that he can’t understand
it (it was perfect this'morning), and you go
away feelng proud that your own set has
not let you down.

Recently I tried the new Gecophone 2-
valve broadcasting set. I had the pleasure
of listening to Birmingham and Manchester
on this set the other day, and for results it is

: one of the best I have heard of all the scts

that are at present on the market, and T
have tried several.

THE RADIO REUNION.

By HIGHAM BURLAC.

EARY is a sociable soul, and loves
“functions.” I have been to his
ping-pong parties, his bridge . break-

fasts, lotto luncheons, table-rapping teas,
Dickens dinners and scance suppers. I went
to oblige Mrs. Burlac, who gets next to
Mrs. Geary, talking like a woman’s ency-
clopedia, and lcaves me to do all the ping-
pong, bridge, etc. . You know, reader.

But Geary’s radio reunion was the limit.
It was I who introduced him to wireless—
brought him from absolute zero up to white
heat by means of that radio dance I told
you about. Yet to hear Geary.talk you'd
think he was Marconi’s uncle, and had given
that inventor a coherer to play with.

Well, when Geary had reached the stage
where he, figuratively speaking, used to
rob the baby’s moneybox in order to buy
valves, he roped us into his radio reunion.
The Bogleys and the Wigfords and the
Stickfords were asked, likewise the Baptist
minister, and Miss Dooley, the dressmaker.
I think he was nervous about yours truly,
but Mrs. Geary wanted Mrs. Burlac, having
got into difficulties with a jumper. = So we
went.

There was enough junk on viewto furnish
a Government dump. When Geary saw me
eyeing four Leyden jars and & Wimshurst
machine, which he had thrown in for effect,
he blushed ; positively the only time in his
life. The look in his eye said, *“ You've

rumbled me, old top, but have a heart.” So
I had a tot of his * pre-war” to square the
matter. The Bogleys and the Wigfords and
the Stickfords behaved like putty images:
I believe they thought it was to be conjuring
—or a magic-lantern. Miss Dooley gushed,
as usual, like Niagara, and tried to hook the
Baptist minister, who dragged in a few
phrases about the * marvels of science”
and * the-mysteries of Nature.”

We all settled down to listen, while Geary
fussed about, tightening terminals, and
whizzing condensers round. Dead silence,
broken orly by *tut-tuts” from Geary,
and Mrs. Stickford’s asthmatic breathing.
We grew restless after fifteen minutes of

’this, and began to make idiotic though

would-be helpful suggestions. Geary swore
the * broadcasting station had probably
broken down, but could not bring himself’
to summon me to his aid.

Mrs. Geary began to look moist. Mrs.
Burlac whispered, “ Higham, ‘can’t you
help ?” Geary, I remembered, was a man
and a brother.

So I let go my hold of the aerial, which I
had been pinching just where it entered
through the lead-in insulator. I could easily
have got all the credit for putting the show
on its feet, but I let Geary have it.

But I would not have done so had I
known that I had been sitting: all the time
on six spots of accumulator acid.
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(] Every Instrument
tested on an Aerial
before despatch and
a signed Certificate
attached to each.

Reaistered N° 1045

ROADCASY

ERE'S just the Set you want to enable you to
enjoy the splendid Concerts now being broad-
cast from four centres. An excellent Instru-

ment, moderately priced—and simple to operate.
One knob controls the whole of the tuning ; there are
no irritating adjustments to make. Further valves can
be added at any tyme, so that at any future date you
can add a Loud Speaker and enable everyone in the
room to hear in comfort. In addition, by the aid of
a special Loading Panel, to be attached to terminals A
and E, its present wave-length limits can be increased
to include the Paris, Hague and Berlin Concerts.

Passed byPMG

Exactly as illustration, but without Valve.’ Interior Com-
ponents include superior Variometer, Grid condenser and
leak, velvet Rheostat, etc. The whole only needing an accumu-

lator, HT battery and ‘phones

to make a complete Receiving
Station of high efficiency.
FULLY GUARANTEED.

4] If for use with Broadcast

. Licence each instrument
must be stamped B.B.C.
at an extra cost of 32/6,
being £1 for the Broad-
casting Company, and
1216 for the Marconi
Company.

The PETO-SCOTT Co.,

Radio Headquarters,
64, HIGH HOLBORN, W.C.
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will be published the first number
of the brilliant new Radio Monthly

MODERN WIRELESS

Over 100 pages of interesting and
authoritative articles by the best known
British Radio Engineers. [Edited by
John Scott-Taggart, F.Inst.P., assisted
by E. Redpath and Paul Tyers, its
policy will be to instruct the novice in
the building and operating of his Set
and to Lkeep the~ more experienced
amateur au fail with the latest develop-
ments,

If you know absolutely nothing about
Radio you will find plenty to interest
and instruct you — if you already

1)- NET.

possess a good working knowledge you
will be interested in the more ad-
vanced experimental work described
in it,

Containing over 100 pages of illustrated
and well-written articles, No. 1 will be
one of the finest Wireless magazines ever
published in this country.

Be ‘sure you don't miss No. r1—it
may be hard to get owing to the
demand; - if you are wise you'll order
it in advance. Hand this form to a
bookstall or newsagent.

fdeliver

Name

Address

Please egerve the first copy of MODERN WIRELESS,

the new monthly published by Radio Press Lid., at
3, BOLT COURT, Fleet Street, E.C., on Jan. 15.
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- H.T.
Batteries

for
Valve Sets

24y, 28v. 32v. e i i@
Type B.K. G TRTINT N TR T

Owing to fhe demand for these batteries,
all orders will be dealt with in strict rotation.
Prices approximately one shilling a volt.
£ Ask for Leaflet .4030

Q{g,@ [ﬂﬁb ELECTRICAL STORAGE

COMPANY LIMITED.

CL";'TON JUNCTION, 219-229, SHAFTESBURY
Nr. MANCHESTER. AVENUE, W.C.2.

58, DALE END, BIRMINGHAM,
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- | MAGNETISM & ELECTRICITY | = [B)R@ \} CA S H I[N G
FOR HOME STUDY .

= By z

= Harold E. Penrose. E //,

= = >

= = NG

6.y | B

= Nett. = 7% e

= Postage 6d, / = ' : Z 7

E The Best Book for Amateurs. = : ‘

= A HEADMASTER'S OPINION. =

= “ Thie luctd way in which the author puts = £

= the matter before the reader, the sequence =

= followed (proceeding from theknown tothe =

= unknown), the numerous amalogies and = SuPER
= associations with ordinary gveryday things, =

s and the excellent sketches and diagrams, =

= tog@ther with test questions and summaries, =

= make the work admirable for self study =

:;: or as a book for school use.” E

= The Wireless Press, Ltd., = i TTHIS is a_high-
£ [ Dept. P.W., = A \“2&\\\\ ; grade Crystal
= 12-13, Heprletta St., Strand, London, W.C2. = AR . Detegtor es-
E 3 pecxfil!y designed for
:l__llllllllllIIIlIIIIIIlIIIIIIIIHIIIiIIlII IR e eag e E f’ecelvmg broadcast-

mg, and complies
with all regulations.
Beautifully pure clear
speech and music are
received, and as many
as three pairs- of
Fellows 4,000 ohms
double headphones
can be simultaneously
used.

The “FELLOCRYST SUPER™ is mounted in a
highly polished oak cabinet and is sent out complete
with 100 ft. coil of 7/22 stranded copper aenal wire,
two shell insulators, and. one pair 4,000 ohms
double headphones, and is

British Made Throughout

PRICE COMPLETE - -£4°:7 ¢ 6 ¢ux

Extra 4,000 ohms double headphones 21/- (Postage 1s.)

FELLOWS MAGNETO Co., Ltd.

LONDON, N.W.10.

Telephone: Telegrams:
WILLESDEN 1560-1 “ QUIXMAG,” PHONE, LONDON.

POy

/oféy 9000(@32%“
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THE LIMITATION OF INTERFERENCE.

By BERNARD LAX.

THIS problem will afford plenty of scope
for the amateur in the near future,
and a useful method of limiting inter.
ference, using ordinary apparatus, will now
be given.

A high-frequency amplifying or detecting
circuit should have a variable plate battery
in order to obtain best results with the
particular valve in use.

If the plate potential be increased when
the circuit has been adjusted to its most
sensitive state, more electrons will be
absorbed in the plate and the valve will be
working on a higher portion of the charac-
teristic curve. This, of course, is equiva-
lent to throwing the whole curve to the left.
(See Fig. 1.)

The Filament Current.

An increase of filament temperature,
when the valve has previously been ad-
justed to an efficient state, will cause the
valve to work on a lower portion of the
characteristic curve.

Increasing the filament current in two
steps “a” and “b” (Fig. 2), in the case of

ORIGINAL.
. INGREASED = |
” PLATE POTENTIAL. il

*“a” the valve is working directly on the
bend of the characteristic curve, with the
result that signals will be slightly decreased
in strength. The second step * b results
in considerably weakening signals.

Now, an increase of filament temperature
in making the valve function on a lower
part of the curve is equivalent to inereasing
the height of the curve or moving it to the
right. The saturation value or amount. of
current which -can flow from filament to
plate is increased. This is due to the fact
that the filament is emitting electrons at
an increased rate at the greater temperature.

A combination of the two adjustments
will produce a new curve which will be
Jarger, with the working position requiring
the same or about the same grid potentials
to amplify or detect the incoming oscilla-
tions efficiently.

Variable H.T. Battery.

This adjustment is generally resorted to
when a beat note heard in the telephone is
rather “flat.” The larger curve produced
will accommodate the peaks of the beat
note and - its musical character will be
restored.

It follows from the above that if the plate
voltage and filament temperature be
decreased below the normal adjustment,
then a smaller curve will be produced. Let
us suppose that an incoming signal be
varying the current in the plate circuit from
the bottom bend to the top bend of the
curve. If the occillating potentials or
incoming signal-strengths-applied to the
grid be increased, it follows that no greater
variation of plate current will result.

This, therefore, provides a method of
limiting strong interfering signals.. No
variation of the ordipary receiver circuit is
required, but it is essential that the plate
and filament currents be adjustable.

- This is effected by a variable filament
resistance and the . plate battery being
tapped off every cell or s6. A decrease of
plate voltage and filament current pro-
duces the smaller curve which is desired to
make the valve function as a limiter.

The maximum strength of signal heard
in the telephone is predetermined by the
limits of the characteristic curve.

value in different adjustments, the “b”
curve being produced by a proportionate
drop in plate voltage and filament current.
It will be noticed that when the grid
potentials produced by incoming oscilla-
tions are of the same value when the valve
is functioning in the condition “a” or
3, the resultant ?labe current variation
is-not the same, “ b” being much smaller.

Reading Through *‘‘ Jamming.”’

Let us consider we are working on curve
“b, and let “c¢” and “d” be the desired
signals and interfering stronger signals re-
spectively. It follows that, if “¢” produces
sufficient oscillating potentials on the grid to
vary the plate current to its limits, “d” will
not, although of stronger origin, produce
stronger results in the telephone. This,
therefore, is the required condition.

An interfering signal of greater intensity
on the same wave-length can be decreased
to the strength of the desired signal by
carefully decreasing .the . filament current
and plate potential until the strong signals
drop to the strength of the desired signals.
The desiréd signal may also drop slightly,
but not to the extent the interfering signals
lose in intensity. This is due to a slight
decrease in the slope of the curve, the valve

Curves
“a” and “b” (Fig. 3) are of the same :

fig2
5

!
!
el
£y
—~— -~ QRIGINAL CURVE
ab INCREASED

FILAMENT TEMPERATURE.

3 31vd

CRID DSCHLATING
o | . — POTENTIALS.

then amplifying a little less. Economy at
the same time is being effected in plate and
filament current, a point” which experi-
menters will always aim at.

-In conclusion, although the above method
outlined only limits strong interference
down to the strength of the signals being
read, as they are then-on equal footing,
reception is more easily accomplished.

A Bulky Loose Coupler of 12 years ago and a modern
Vario-coupler of to-day. S

“DEAR 2L0.”

THE following letter was addressed to
the Broadcasting Station at Marconi
House, London. It is one of the many
hundreds received by 2 L O from enthu-
siastic. juvenile listeners-in, and we are
permitted to publish it in PoruLar Wine-
LESS by courtesy of the Broadcasting
Department at Marconi House.

“Dear 2 L O,-

*“ T often listen-in to you on my daddy’s
wireless, and would like to speak to you'if I
could. I wonder what you all do in the in-
tervals ? Do you have cups of tea, or play
games, or go and look at-the shops and
come back ? Are you going to give us some
nice carols ?

“Dear 2 L O, I hope you will have a

* merry Christmes,

* From a little listener-in,
* RENE BUCKLE.”
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By MICHAEL EGAN

PART 7.

" HOW TO MAKE A D.F. STATION

IN the foregoing articles we have con-
sidered in. some .detail the two main

systems of direction-finding likely to
be of most interest and use to the amateur.
There are other ways, of course, of finding
directions by wireless, but they are much
more complicated than the simple * mini-
mum ” and * maximum >’ methods deseribed
in these artieles. .

It must not ‘be imagined, however, that
these minimum and maximum systems can.
be erécted and manipulated successfully
‘without any trouble on the .part of the
operator. Although the principles on whicl
they work can -easily be understood by
anyone possessing a minimum of technical
knowledge; at least an average amount of
skill, patience, and intelligence arve required
in;their operation if the best results are to be
obtained. .

Triangular Frame. Aerial.

The most important factor in the ultimate
success of any * home-made ™ wireless set
is that of using the right material in the con-
struction of its various parts. Experience is
usually the best teacher in this matter. It is
experience that gives many amateurs their
first inkling of the fact that they are wasting

G4,

SECTION
OF mUT

"be kept constant.

2
pounds on the purchase of elaborate material
for some simple instrument which should
really incur the expense of a few shillings.
Of course, it is much better to get
material that is unnecessarily good than
material that is unnecessarily bad! The
former wastes some of vour money; the
latter, wastes the whole of it. But it is still-
better to learn this fact by the good old

method of being told it, rdther than by the .

bad old method of being shoum it by bitter
experience.

In the case of direction-finding sets such
as we have been considering, it is particularly"
advisable for the amateur to control his
enthusiasm to possess the * ideal” set
during his first attempts. This applies mainly
to the maximum system, of course. In the
minimum system, the only other item
besides the amplifier and tuning condenser
is the frame aerial. In the maximum

system the tuner switch-box (elready
described) plays an important part. 1
The aerial should be constructed with
care from the outset. The frame itself should
combine the maximum of strength
and lightness. Also, the wires should be

drawn tight, so as_to allow no sagging or -

dipping. It must be borne in mind that the
inductance of the-acrial as a whole is affected
by the distance of the turns from one
another. This distancé should, therefore,-
If, through stretching,
the wires become glack, this should be
rectified by re-winding the aerial. *

As previously explained,” the- frame
aerial need not neeessarily be in the form of
a rectangle, although this shape will pro-'
bably prove the most convenient in the
majority of cases. For working -on the
minimum method, a triangular aerial will
also give very satisfaetory results. It is
particularly suitable under conditions which
permit of it being used out of doors, eg.,
on a flat, wooden roof.

Fig. 1 shows how-a triangular aerial could -
be erected on the roof of a wooden hut. On
the operating bench, inside ‘the hut, the
base of a long,. vertical pole rests in a loose- -
fitting cup. At about 9 inches above the
point at which this pole protrudes thrpugh
the roof a long crosshar is fitted. The top
of the pole and the two extremities of the
erossbar form the three corners of the.
triangle.

Constructlonal Details.

Preferably, the crossbar should be flat,
80 as to allow the aerial wires to be “ cleated
down'ag they run along it. A few small rings
at the top of the pole wHl serve to keep the
wires in position there. Care should be
taken to keep the hole in the roof (through
which the pole enters) perfectly watertight.
To assist this, the vertical pole should be
grooved to take the aerial leads into the hut.
A piece of “ Pertinax > tubing, fitted to the
base of the pole, will provide am efficient
means of rotating the aerial system.

If sufficient space is available, another
method of erecting a triangular aerial might
be employed with success. This is illustrated
in Fig. 2. The vertical pole protrudes only
to a short distance above the roof of the hut,
thecrossbar being fixed on the top of it, at
right -angles. The apex of the triangular
aerial is suspénded by a swivel connectign"
from a rope halyard stretched between two
masts. ’le)::s main advantage of this latter

method lies in its stability and strength,

which allow of a very large aerial being used.

With regard_to the aerials required for the
maximum gystem, these shonld follow 'the
lines already suggested with reference to the
siigle indoor frame aerials. The two
frames should be fixed securely a! right
angles to each other. The greatest care
should be taken to effect this; if they are
fixed - approvimately at right angles, -the

-results obtained will also be approximately

accurate, which means they will be more or
less useless for practical purposes.

(ROP{ NALYARD

SWIVEL \

C4-——  ROTATING

sECTON
or wuT

.almost bound to result in a * short.”

Instead of trying to build one frame to
carry both aerials, it is best to make two
separate single-aerial frames. QOne should be
slightly shorter than the other, so0 as to allow
it to be slipped inside, and fixed at right
angles to, the larger.  They can both be the
same breadth. So as to, ensure a good, tight
fit, the full height (i.e., including the thick-
ness of the wood used) of the smaller frame
should be equal to the internal height of the
larger one.

Fixing the Frame. "

Particular attention should be given to
the question of insulation in the case of
aerials used for the maximum system. As
the wires in one aerial run at right angles to
those in the other, any kind of frictional
contact between the two sets of wires is
For
this reason the aerials should be fixed so as
to prevent any contact whatever. This will
be effected automatically if the above
suggestion is carried out.

At the base of the frame, where the
extremities of the aerials are joined to two
sets of terminals, a good deal of ** play ™
should be allowed’ in the leads that are
taken from these terminals to the receiver.
This is necessary in order to -allow for the
rotation of the aerial. About one foot of
slack wire is usually sufficient. The remain-
ing portion of the leads should be cleated
down to the operating table at frequent
intervals between the aerial and the receiver.

We have next to consider the problem of
making a tuner switch-box. This need not
be either a troublesome or costly instrument
to make, although I have seen some elaborate
contrivances which must have ‘entailed five
times more expense than was necessary. The
next article will explain how t¢ make a
simple tuner switch-box, and will contain
some final hints concerning the proper care
of a direction-finding station.

(70 be concluded next week.)

RADIO ASSOCIATION.

To Professor A. M. LOW, D.Se., A.C.G.L;
MI.AE., F.C.S., Hon- Treusurer.
RADIO ASSOCIATION,
44, Great Russell Street, W.C.1,

Dear Sir, -

Please enrol me as a Member of the
Radio Association, for which I enclose annual
subscription of 2s. 6d.

" Name in full. oo oo oL, s o« Dol
(with Titles)

Address
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A GOOD RESOLUTION e
for the New Year

S

THE DESKOPHONE-
TWO-VALVE SET.

The Deskophone
frequency amplifier, and detector.
accessories as shown in illustration below of single

valve,set. Made under licence, etc., as below
(P. O. No. 2020).
PRICE
£12-17 -6

tuner, high
Complete with

two-valve set,

Royalties £3 - 0- 0; R Type Valve 17/6 each extra.
THE DESKOPHONE
SINGLE VALVE SET.

The Deskophone Single Valve Set, madein our
own workshops to our own registered design, is
the last word in wireless apparatus. Made as
llustrated, it includes

“] will delay no longer.
Knowing that Wireless
Telephony has now
reached the practical
stage—knowing that |
can get an efficient
Receiving Set at a
reasonable Price, I will
investigate the Terms
and Apparatus of The
Holborn Radio Co., Ltd.,
at once. I shall call
on them if 1 have time,
or write if | have not,
to-day.”

CATALCGUE
Post Free.
TRADE SUPPLIED.

THE

'HOLBORN RADIO GO., LD,

267 HIGH HOLBORN,
LON. ON, W.C. 1.
Telephone : Chancery 8163.

l Late of 8, High Holborn.

—Accumulator, H.T.
Battery, Headphones,
Aenal, Lead-in Wire,
Insulators, and Coil.
It has been passed
by HM.’s Postmaster
General (No. 1019).
Made under licence
from the Marconi Coy.,
approved by the B.B.C.
and fully stamped.

PRICE
£7-15-0

Royalties 32/6
R Type Valve 17/6 each
exira.

AMPLIFIER
This Low Frequency Amplifier

can be used In conjunction with
the single or two valve set. [t
considerably increases the volume
of sound. Strongly recommended.
Made under licence, etc., as above
(P.O. No. 3042).

PRICE
£3-17-6
Royalties 22/6
R Type Valve 17/6 each extra,

LR S~
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WIRELESS

Tele. :—
HOP 134

Transformers, L.F. and H.F.
Headphones (all types, all resistances).
Condensers, variable and fixed (all capacities).

IMPORTANT

We have opened

54, GRACECHURCH STREET, LONDON, E.C.3

for the demonstration and sale of all types of

RECEIVING SETS

and * “ CLARITONE ”

INCLUDING—

parts.
Vario-Couplers and Variometers. Accumulators.
Coil-Holders and Coils. Dry Batteries.
Anti-Capacit SW|tches (all types). Aerial Wire.

Rheostats (all types).
Radial Switches é5
Valves (M.O. an

10, and |5-way)
Mullard’
Ebomte Va]ve Holders, Dlals

Insulators.

Scales, other

very commodious premises at

LOUD SPEAKERS.

Amateurs and Experimenters will be able to obtain every part required for any type of Set

Brass W.O. and Telephone Type Terminals,
Nuts, Washers, Contact Studs, and all other

Hertzite and Galena Crystals. ‘ ‘
Cotton and other Tubings (all colours).

parts and in Sheet.

PRICE LIST ON APPLICATION
PETTIGREW & MERRIMAN, LTD., 122124, TOOLEY STREET, LONDON, S.E..

N O'TE—54, Gracechurch Street is a few yards from Monument, Eastcheap, Bank, Cannon Streef, and London Bridge.

Etc., etc.

m’

HULLO!!! C.Q.
WILL DAY CALLING
TO ANNOUNCE SOME RARE BARGAINS.

BEST FRENCH HEAD PHONES !
8,000 ohms .. . 27,6 per pair
SPLENDID QUALITY BRll‘ISH

HEAD PHONES,; 4,000 ohms. . 26 /- per pair
Single Head Phones, with Cord, 150

Ohms .. . 6/- each
100 fect Stranded Copper Aerinl Wiro 3/3

Trench Buzzer Sets, complete with
g Single Head Phone . .. 10/6
Best Quality Filament Resistances.. 2/9 each, Postage 3d.
Switch Arms with LaminatedBlades 1/- each, Postage 3d.
3-Way Coil Stand for Pancl Mounting 15/~ each, Postago 6d.
Bost Ebonite Knobs with Brass Nuf
) inserted 2 B.A, .. .. .. 5d. each, Postage extra
!t Insulated Sleeving, all colours .. 6d. yard, Postage extra
«, Brass Terminals with Nut and Washer 1/6 doz., Po‘atuge 3d.doz.
Lomplete Set of Parts, including two Ebomte Plates, 4" x 47
for making Best Quality V.umble Condensers, ‘001, 9/- set;

005, 7/- set; 0003, 5/- sot. Set of Vernier Condenser Parts

P

without Ebomte 1/9.

* These are only a few of our bargains, Do not fail to send |
for our Price List giving the lowest prices for the best
quality goods. Postage on all goods extra.

Write for our new January Catalogue, now ready.

We always Stock the Famous HERTZITE CRYSTAL |

at 2/6 each,or mounted in Brass Cup 2/10, Postage 3d. extra.

WILL DAY, LTD,

19, Lisle St.,Leicester Sq., London, W.C.2,

’Phone: Regent 4577.  Telegrams: Titles, Westrand, London,

+ p—

RELIANCE RADIO
SERVICE CO

THE *‘ RELIANGE ”
CRYSTAL RECEIVING CABINET.

Consisting of Ebonite Panel mounted in Oak
Cabinet with lid; Tuning Coil and condenser,
Patent Crystal Detector, totally enclosed $n glass 5 [N
4,000 Ohms Double Headphones; 100 feet ci 1

Stranded Copper Wire; 2 Shell [nsulalon B

No further outlay, no batteries required. Each
tet has been tested and ‘carries our guarantee,
and we conhdently assert that for the price it is
the most compact and reliable that is obtainable.

PRICE COMPLETE
£3-5-0
INSTRUMENT ONLY
£1-12-6

We have ulso a complete range of
Valve Sets in stock from £7
to £20. all and inspect the
famous FELLOPHONE 2-Valve
and 4-Valve Receiving Sets, prices
complete, £10 10s.t0 £17 10s.
respectively. Also the FELLO-

RY SUPER Crystal
Receiving Set, price £4 7s. 6d.
complete, All our sets are passed
by the P.M.G. for reception of
broadcasting. ~ All sets open to
inspection at. our Londen agdreu
Demonstrations glven daily. Hours
10 a.m. to 6-30 p.

ILLUSTIMTED CATALOGUE
POST FREE.

mm“lﬂmll‘ll .!Ju:”ﬂulmﬂmiu

(P.O. Registered No. 217.)
RELIANCE RADIO SERVICE CO.

283, St. John Street, Clerkenwell, London, E.C.1

‘PHONE: CLERKENWELL 4290.
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WIRELESS CLUB REPORTS. |:

The Editor will be pleased to pubhsh conc15° reports of meetings of Wireless clubs and

associations, reserving the right to curtail the report if necessary.
reminded that reports should be sent in as soon after a meeting as possible.

Hon. secretaries are
_Reports sent

in cannot appear in this paper in less than ten days after receipt of same. An Asterisk
denaotes affiliation with the Radio Society of Great Britain.

Woolwich Radio Society.

A monthly meeting was "held recently at
the Woolwich Polytechnic, in a lecture-room
kindly lent by the governors. There was a
good attendance. including several visitora
whom we were pleased to welcome.

" Hen. see., K. J. South, 42, Greenvale Road,
Eltham, S.E. 9,

Rhyl and District Amateur Wireless Soclety.
At the meeting held reeently a lecture was
given by Dr. Goodwin on the subjeet.of induction.
Hon. sec., €. Mitchell, 24, East Parade, Rhyl.

The Leeds and District Amateur Wireless Society.*

An instructional meeting was hefd at -the
Grammar School, Leeds, recently, a lecturd
entitled Dia.gmm—ln.terpretutfon ’/ b_eme; deliv-
cred by tho hon. seeretary. The lecturer
oxplained the numerous difficulties that beset
a_beginner whero wireless circuit diagrams aro
coneerned, and explained how these difficultins
cans be greatly reduced: by strict standardisation
of symbols.

Hou. sec.,, Mr. D. E. Pettigrew, 37, Mex-
borough Avenue, Chapeltown Roal, Leeds.

Ilkley and Districf Wireless Soclety.”

A well-attended meeting of the ahove society
was held at the Begent Café, Ikley.

Mr. L. E. Qverington lectured on the suhject

of * Flectro Magnetic Induection.”

Faraday’s diseovery of eleetro-magnetic in-
duetion by means of the iron ring experiment
was described, and its develapment in the form
of the transformer and induction eoil.  Belf-
induction, skin effect im conduetors carrying
H.F. current, permeability, "hysteresis, and
flux density were dealt with at full length.

Hon. see., B. Stanley Dobson, ‘* Lone House,”
Richmond Place, Ilkley.

The Radie Society of Tavnstock.

The above society is in process of formation.
Will any gentlemen who are interested in tho
science (either beginners or oxperts) kindly
cormnmunicate with the hon. sec. (pro tem)., Mr,
A. E. Graves, 2, Parkwood Road, Tavistoek-?

Hackney and District Radio Seciety."

Recvently an informal meeting of the abovo
society was held at the new headquarters (tho
Y.M.C.A., Mare Street, Hackney, E. 8). Tho
first unit of the soclety s wireless set was installed.
A beautiful piece of work—made entirely by
amateurs of the elub—and well worthy of
comparison with séts'sold by dealers. Ft permits
of the usze of valve or crystal detection. Further
units are in coursoc of preparation.  With
‘the aid of a 3.valve Mk. III L.F amplifier
“kindly lent by a member, telephony was very
well received. It is worthy of note that the
society’s set is, as far as pessible, betng built
without recourse to the ordinary funds, but by
means of ., contribations in ‘the form of meney
or apparatus.

Hon. 3ec., Mr. E. R. Walker, 48, Dagmar
Road, Hackney, E.

The Fulham and Putney Radio Society.*

The society is_moving its headquarters to
Fulham Housc, Putney Bridge, which is the
headquarters of the 47th (2nd Loadom) Biv.
Signal Company, and the wireless roem has, been
placed at the society’s disposal oné evwening each
week by the commanding offieews

There is a very fine acrial fixed, and the rooma
is equipped withr 120-watt and 20-watt AW, sots
also a 20-watt- spark’set; and the soeiety has
a collection of apparatus of its own.

Hon. sec., J. Wright Dewhurst, 32, North
End Road, West Ixensmgton, London, W. 14,

Fulham and Chelsea Amateur Radio and Social
Society.*
At a meeting held recently the hon. secretary
gave a lecture on elementary inductance.
Hon. sec., Mr. R. Wood, -48, Hamble Street,
Fulhim, S.W. 6.

The Hornsey. and Distriect Wireless and Model
Engineering Society.

At a nweting held recently Mr. H. J. Pugh
gave ‘a lengthy but interesting lecture on
© Magunetism and RElectricity ' a3 applied to
wireless.

Hon. see., Mr. H. Davy, 134, Inderwick Road,
Hornsey, N. 8.

Piymouth Wireléss and Scientific Society.
At 2 meeting of the above, held rocently ut
the Plymouth Chambers, experiinegts were

“carried out using the electric lighting mains

as an aetial. The xesults obtained were only
fair, and it was agreed that am outdoos aerial
was to be preferred hy far, when possible.

Hon. see., . H Lock, 9, Ryder Road, Stoke,
Devonport.

The Niord and Distriet Radio Society.*

Under the auspices of the above saciety a
demonstration of wireless telephany was given
at the Seven Kings Baptist Church recently.
The demonstration was in aid of church funds
and was very suceessful, telephony being
received from Marconi Houase, 2Nand 2 J X.

Hon sec., A. E C-rcgory, 77, Khedive Read,
Forest Gate E.

Eastern Enfield Wireless and Experimental
Society.
The weekly meeting of the above society was
held recenthy at its headqmarters, thie Falcon
Inn, South Street, Ponders End. New members

“are still required, and will be heartily welcomed

at any of the society’s Thursday evening
meetings. A small library and certain articles
of apparatus are now avatlable for loan to-any
of the members.

Hoa. sec., Arthur I. Dabbs, 315, High Road,
Ponders End, N.

The Thames Valiey Radio and Physieal Asso-
clation.

VIeetmgs now take place every fortnight at
the Hut—Wigan Institute (one minute from
Mortlake station, LS.W.R.}, and interesting
Ieetures are given each evening. Morse code is
taught, and through the kindness of several
members a 4-valve set will shortly be installed.

Major-General Shaw and Dr. Mackintosh
have just consented to become Vice-presidents.

Hon. sec.,, Eric. A. Rogers, 17, Leinster
Avenue, East Sheen, S.W. 14,

Stockton -and Disirie! Amateur Wireless Society.

The usual monthly meeting of this society was
held, on. November 9th, 1922, in the Malleable
Workmen's Institute, Nottorr Road, Stockton-
ou-Tees, with Mr. 8. B. Butler in the chair. It was
reported that an officient receiving set was
expected to be installed by the next general
weeting. Great progress was reported as regards
the.increase of membership. Tho meeting was
followed by a coneert,in which many friends
kindly rendered assistance.

The rest of the evening was spent with the
concert and was @ great success, ending about
ten o'clock.

Hon. sec., W. F. Wood, 4, Berkely Sguare,
Norton-on-Tees.

The Darwen Wireless Society.

Due to the eflorts of Mr. L.- Nuttal and
helpers, the Darwen Wireless Society has
successfully been_established. The mayor pre-
sided at the last meeting, and said in his official
capacity as mayor of the town that he welcomed
the society, which he was confident would be of
benefit to Darwen. The niayor has very kindly
subscribed & suny of five guineas, and a Blackbura
gentleman has promised. to present a feur-valve
set to the soeiety when it obtains the chlub-
room fer which it has been negotiating, The
list of merhbers is constantly swelling, and now
numbers over forty. Intending members can
obtain all particulurs from the hon. see., Mr
T. H. Mather, 8, Hawkshaw Avenue, or the
chairman, Mr. L. Nuttal, 17, Railvay Road.
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MNIPHONE

Wireless Service

VARIOMETERS—A  complete tuner
waves 300-500 metres. Complete

ngraved dial for panel-mounting, 15/6.
AERIAL EQUIPMENT—IOO ft. 7-strand =
nam. copper wire, 3 '* shell *’ insulators, and
bonite leading-in tube 6/6. 3
BONITE—" A ™ gmde, polished  sheet,
/16th inch thick, cut te any size reqmred
3d. per supernclal sq. inch,

All above post free. Send stamp for list.

for
with =

n

OMNIPHONE WIRELESS GO.,
24, Warwick St., Regent St., Lundon, W.1.
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| LUNCH_HOUR RAMBLE

STROLL ROUND TO

SPENCER’S STORES,

| 4-5, MASON'S AVENUE,
BASINGHALL STREET
t ¢ LONDON, E.C. : :
CHEAPEST HOUSE IN CITY
FOR WIRELESS PARTS & SETS
PRICE LISTS FREE.

Beginners Guide to Wireless
Expiains, io plain everyday language, eve:ychlng
beginners wish to know about wireless telegraphy.
HOW TO ERECT, CONNECT, AND MAKE
all the apparatus required ror reception of
telephony or morse, and full instructions
and diagrams for making coils, tuners, and
complete valve and crystal sets. 112 pages,
price 8/-, post free.—SAXON RADIO co.
(Dept. 14), Soutir Shore, Blackpool. 32- -page
cat. of wireless apparatus, 3d., post free.

WIRELESS INVENTORS

Patents and Trade Marks, Advice Hand-book
and Couns. free.—B. T. KING, Regd. Patent
Agent (G.B. & U.S.A.), 146a, Queen Victoria
St; E.C.4. ’Phone : Central 682. 36 yrs. refs.

WIRELESS CONCERTS

are more fascinating if you understand
the principles of Wireless Telephony.

Apply to Secretary
WIRELESS SCHOOL
179, Clapham Road, S.W.9

CABINETS & CASES

IN POLISHED MAHOGANY OR TEAK{
QUOTATIONS PER RETURN.,

3. LANCASTER «& SON, LTD,, 87, PARADE, BIRMINGHAM,

30 Seconds Suffices

To put up an efficient
indoor aerial if you use

IND-AERIAL HOOKS.

They 20 on the picture-rail
of any room, hall, passage,
office, nursery, Showroom,

ete. No nails or screws
required. Can be taken
s Bz ~swmeeo: down again in & moment, They
PR ICES. : make your setportable. Varying
2/9 each : lengths of aeridl can be obtained
F a(c . by leading wire either round
%‘g/sor : walls or across‘room.
il Bost" Mo - AERIAL IS SUPPORTED
i Send P.O, : ONE FOOT FROM WALL
i to-day and i INp . AERIALCO. (Dept. B),

5 secureyours :

47, Vietoria St., London, S.W. 1

CUT THIS OUT

‘Popular Wireless” PEN COUPON Vaue 24,
Send 7 of these coupons with omly 2/® direct té the
Fleet Pem Co., 119 Fleet St., E. ., You wil)
recelve by return a splendid British-Made 14cs, Qold.
Nibbed Pleet Fountain Pen, value 10/8 (fine, medkum.
or broad nib), If omly I coupon Is sent the price is
§/9, 2d. being allowed for each extra coupon up to 6.
(Pockat Olip, 4d.) Satisfaction guaranteed or cash
returned. Special New Offer —Your own name
gilt jetters on either pen for 1/- extra. Lever Self.
Tilling Model with Safety Cap, 2+ extra.
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grid. Of course the valve is useless, as the
filament seems to be firmly stuck. Is there any
way of freeing it ?

As the valve is ussless you can resort to fairly drastic

All Editorial Communications to- be
WIRELESS, The F]eetway House,

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

"Owing to the enormous number of queries
received daily from readers of POPULAR
WIRELESS, | hdve decided to reply individually
by post. A weekly selection of questions will,
however, be prinfed on this page, together with
the answers, for the henefit of readers of
POPULAR WIRELESS in general. Questions
should be clearly and explicitly written, and
should be numhered and written on one side of
the paper only.

All -questions to he addressed to: POPULAR
WIRELESS, Queries Dept., Room 132, The Fleet-
way House, Farringdon Street, London, E.C.4.

Readers are requested to send necessary
postage for reply.

“ VaLve ” (London).—Is it possible for me
to hear the Hague and Paris on one valve ?

Yes: but in each case the reception will be very
weak and probably the speech will be indistinguish-
able, except when the atmospheric conditions are very
favourable for reception. We advise you to have two
stages of amplification to be able to hear these statlons
clearly.

* * *

“ QueEry ” (Newcastle).—I saw .a diagram
of a crystal set in a paper the other day. It
showed a battery in circuit with the crystal.
Is this necessary ?

The battery is only needed when the crystal to be
employed is carborundum, Such erystals as galena,
silicon, hertzlte, etc.,” do not require a battery.

* ¥ *

C. E. H. (Barnes) —In a previous issue of
Porurar WIRELESS you say that one valve
has a range of 50 miles. On my single-valve
set Thear2 WP, PCG G, and 2Z Y. Is this
an unusual performance ?

The 50-mile range is the average successful range,
but there are many cases where this range is greatly
exceeded. (2) The hum in the *phones you mention is
very likely due to the electric light malns. Try to keep
all leads away from the parallel with any of the
electric light wires. Screening your set with iron
sheeting will very often remedy matters if the inter-
ference is very severe. A capacity earth instead of the
usual type may also assist matters.

D. R. (South Coast).—I am troubled with
“jamming >’ on my crystal set ; is there anything
I can do to stop, or lessen it ?

If you are using a slider type of induetance, you
will probably find a loose coupler a useful instru-
ment. By loosening the coupling quite a conslderable
amount of the interference can be cut out. If the
trouble still worries you, you can fall back upon the
““ balanced ' crystal circuits recently deseribed in
POPULAR WIRELESS. This should have the desired
effect. * : 3

“ REACTION ” (Sonthfields).—What is the
difference between “ magnetic coupling ™ and
“capacity reaction” when dealing with
reaction circuits ?

Magnetic reaction is the name applied to the
method of regeneration which employs a coil in the
plate circuit of the valve. This coil reacts—electro-
magnetically—with another coil, usually the A.T.I.
or secondary, which is connected to the grid of the
same valve, or of an H.F. amﬂpliiying valve.
*“ Capacity " reaction has the same effect—increasing
incoming impulses—but instead of a coil, a cond )
usually variable, is placed in series with the plate of
the valve. This condenser is connected electrically
with the grid circuit of the valve, and reaction is
carried out by means of static enmergy rather than
electro-magnetic as in the case of the coil. It is
usually found, however, that the coil type of reaction
gives better results, and this is the type generally
employed.

* * *

J. P. T. (Harpenden).—My one-valve set has
been giving very good results until quite
lately, when I have not been able to make it
oscillate. The variation of the filament
resistance does not seem to have much effect,
and the valve will not oscillate, no matter how
tight the reaction coupling is. Can you
suggest anything ?

Presuming, of course, that your accamulator is
quite 0.K. and that you have not altered the circuit
in any way, the trouble is probably due to the H.T.
battery. See that the voltage i8 quite sufficient; it is
very likely that the cells are running down, and the
substitution of fresh cells will probably cure the
defect.

* * *
L. T. (Stevenage)—I have been using a
French type of valve, but the filament has
sagged somewhat, and is now touching the

es in your efforts to free the filament. Give
the valve several! sharp blows on some fairly soft
object—it sometimes happens that this will shake
the filament off the grid. 1f you are successful, you
should- alter the position of the valve when in use
so0 that the already sagging fillament will be prevented
from repeating the performance.. Very often the sag
can be cured and the fillament straightencd by using
the valve the other way up—in your case pointing
downwards.

* * *

“ PuzzLEp ”’ (Reading).—I am troubled by
a curious crackle when I am tuning in my
valve set. I have looked to see if there are
any loose connections, but I cannot find any.
The crackle does not always occur, but I
should very much like to know what it is.
4f your connections are all quite tight and the
filament resistance is making steady contact, the
trouble is probably to be found- in your variable
condenser. Look carefully at each vane, and see that
none of them touch.. Very often a vane will touch an-
other at just one position, while at othér times it will
not touch at all. You will probably find the condenser
is the causc of your trouble.

* * *

W. J. Z. (Crewe).—I was listcniﬁg-in at about
1.30 a.m. the other morning and heard faint
speech. On altering the wave-length slightly,
however, the speech still remained, though it
was very faint. I am near some telephone
wires; do you think that these are the cause
of the voices heard ?

If your aerial is parallel to, and near telephone
wires, there is no doubt that you could hear speech
that was taking place over those wires, This is only

possible over a short distance unless you employ a
arge number of amplifying valves. The reason for
this phenomenon is, of course, fairly elear, The
varying current flowing through the telthone wires
will cause a varying electro-magnetic field round the
wire. If your aerial is near enough to be cut by this
magnetic field a similar current will be induced into
your receiving circuits, and you will hear speech in
your telephones.

* * *

“ AERIAL” (Muswell Hill).—I have just
decided to take up wireless, and as I have
plenty of room for an aerial, would like to
know which you consider best—a double or
single one. How many insulators should I
have ?

You will probably find a single aerial about 30 feet
high quite satisfactory, and it will be far easier to

erect than a double one. Use at least two insulators
at each end.

(Continued on page 746.)
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The ‘“Ducon’’ does away with the Aerial.
Plug one into an ordinary electric lamp
holder or wall socket, connect to your
wireless receiver, and you will receive the
broadcasting perfectly.

The ** Ducon ' can be used with complete
safety—each one is tested to 2,500 volts;
it consumes no current and does not affect
the electric light in any way.

LL #DUCON 10}

=

R
‘,g{\ht\\ A

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

Over 50,000 in use.
; , Dealers not stocking are invited to write
"‘ Eﬁmwmcrmﬁ for trade terms.
PTCd The Dubilier Condenser Co. (1921) Ltd.
i Y Ducon Works, Goldhawk Road, Shepherd’s Bush, London.

@\\Tf\ Telephone Telegrains: Hivoltcon,
Y

g} Hammersmith 1084. Phone, London
: ...

BROADCASTING REGEPTION SETS | | |[ s =

One-Valve Set Complete for Working £7 :10:0 {1l IDEAL SET for
e singe. vaive, momtea on | | || BEGINNERS

Licence : polished }-in. Ebonite Panel
with  Variable Condenser,
smooth acting resist-
ance, grid legak and The T”.y
condenser and all ter- hat's more
minals clearly en- ;
graved in white, in a than a %)‘ !
Mahogany Polished
Cabinet, 9 in by 5 in.
by 5in. £3:15:0 THE

1 A TAPPED. COIL for S L wm
] wave-lengths up to 900 JUNIOR S -
\ métres with z terminals Sl
SEND CREA. = for coils for any higher wave-lengths,
FOR g The coil Is enclosed and the tap- A
CATALOGURE pings are brought out to an B-way

AGENTS WANTED. CREEE “‘°““‘e§,1i,';.,},.‘.‘? uoglyftthe b Although sold at the price of a toy, this set has been designed
ACCESSORIES INCLUDED : by the makers of the well-known MULTUM-IN-PARVO Crystal

Sets, as the boy's first real step in Wireless,
Clearly written instructions are given with cach set, together

Siemen’s 54 volt high-tension Battety with
plugs for altering the voltage £0:15:0 B withwde : 5o s $

ot 30 amp hour low tension. Accumitor oo oune o npresi—ng K
in case with carrying strap 1: 4:0 All parts are -of first-class quality, and the case -is highly

One pair of Senmsitive Head Phones of 4,000 polished, solid mahogany. = Only ‘Phones and Aerial are
ohms resistance 1: 1:0 needed to listen-in up to 10 miles.

One Detecting Valve 0:15:0 We can supply our best quality 4,000 ol *Phones;
Total £7:10 :Q especiully suitable for this set, at 25/~ per puir.
C Tm : o Som AssociaTeD wiTH
CONSOLIDATED TRADING
& [MANUFACTURING CO., LTD,,

FULWOOD HOUSE, FULWOOD
PLACE, HIGH HOLBORN, W.C.1,

Call or Write for List.

Plus B.B.C. Royalties.

WIRELESS INSTALLATIONS LID. j"‘ ;

15, ALDERSGATE STREET, LONDON, E.C.

Satisfaction .Guaranteed or money refunded. -
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PRICES THAT SPEAK
FOR THEMSELVES !

BRITISH HEADPHONES

4,000 ohms, Very Light. Beautifully Finished.
Stalloy Diaphragms, Complete with Cords. Adjust-
able Earpieces.

(Sold elsewhere almost exclusively at 35/-)

Postage 91,

The well-known—

French “Brunet’'' Headphones
22/6 Postage 9d,

French “Sidep’’

21 /- Postage 9d,
. Every type of instrument and accessory from Mer-
cury Condensers to Double Slider Tuners at ridieu-
Jously low prices can be seen at our showroom.
Space naturally precludes complete list.

VARIABLE CONDENSERS:

Capacity Parts Assembled for
Complete Panel Mounting
0D - e = . .. 15/-
‘0075 o .« 59 . o 129
:0005 .. ve 5/= . o 11/6
‘0003 ., . 33 .. o 9/-
‘0002 .. . 2;3 a0 .e 7//-

0001 . o 2f- og oo Bf=
Top and Bottom Circular Drilled Ebonite
Plates, 1/6 extra. Vernier, 3/-
Intervalve Transformers, Ratio 4 to I, finest
wmanufacture 56 .. 11/9;5t01, 14/6
Crystal Sets 2 3 B o from 15/~ to £3
¢ Royal Phone’’ Loud Speakers, 4,000 ohms
resistance, ebonite horn, giving clarity of
tone and freedom from distortion, each
Orders in strict rotation.
Aluminium Condenser Vanes, fixed and moving,
22/24 gauge 5> . ) .. pair 1id
Spacers, true to "001. Small, doz. 2d ; large, doz. 2id
Ebonite Knobs, tapped 2 B.A. with brass nut—
1st quality, ad; 2nd quality 2d
Aerial Wire, 7/22 hard drawn copper, in 100 ft.

30/-

lengths ol B = ol 2/8
Valve Legs, with nuts and washers, 1d eachs 0d
(07 To o 8 B o oo .. B

Two Coil Holders, solid ebonite mounted on
mahogany .. o B e, L. 49
Three Coil Holders, solid ebonite, with long
arms to avold capacity effects .. .. 9/6
Crystal Detectors, adjustable in every way,
turned brass on ebonite .. A .. 2/8
Stider Rods, 12-in. or 13-in. }-in. square brass,
dritled both ends .. 5 2 &5 4ad
Engraved Ivorine Scales, 0—180°; round or
square_ends o5 o oL, 4)d
Filament Resistances, extraordinary wvalue,
velvet action oo Q0 0 .. 2/6
Switch Arms, complete with knob, collar,
waghers, bush nuts, etc. 1st quality, 1/6;
2nd quality B0 oo o 1/-
Valve Holders, turned ebonlite, complete with
nuts, 1/3; 2nd quality .. .. A 9d
Crystal dups. Plain 1d ; one, two, or three
screw 00 vees 39 o 3d
Large Terminals, complete with nut and washer
each 1d
Contact Studs, 1 in. by  in., or % In. by } in.,
complete with nut and washer. doz. 5d
Insulators, 2-in. reels—
1d ecach ; white egg, 3d ; green egg, 4d ;
green shell .. 50 oo each 3d
Brass Nuts, 2, 3, 4,5, 6 B.A., doz. 3d. Washers,

; B doz. 2d
Ebonite Sheets, 3, vu, 3, & .. .. b, 3/8
Fixed Oondensers, any capacity each  1/3
Grid Leak and Condensers combined each 3/6
Slider Plunger complete 8. .. each A4d
Hertzite, 1/6. Bornite, Carborundum, Galena,

ete. .. o, Qo each  4d
Serewed Brass Lengths, 12-in. 2 or 4 B,A. each 3d
Inductances, wound 22/24 enamelled wire, each 3/6

Orders under 30/- kindly remit ample

postage. Balance refunded if excess sent,

Send for FREE Catalogue.

TRADE 9C pisPATOH
SUPPLIED BY RETURN

'PHONE: REGENT 1282 |

71, Beak St., Regent St., London, W.1

Between' Piccadilly Civcus and Oxford Cirvcus
'Buses 3, 6, 12,13, 15, 32, 51, 53, 59 and 88 pass

Headphones

Popular Wireless ‘Weekly;” Jankary 6th; 1923.

RADIOTORIAL
QUESTIONS AND ANSWERS,

(Continued from page 744.)

J. T. C. (Blackheath).—I notice that you
always advise a water pipe for earth connec-
tion in preference to a gas pipe. Why is this ?
A gas pipe is usually far more handy.

If you use a water pipe you are sure'of a good con-
nection to earth. Moreover, this connection to earth
is algo obtained by means of the water the pipe con-
taing, thus making a very good conductor, with very
low resistance, In a'gas pipe, however, the pipe is

usually of iron—not so good a conductor as'the lead '

water pipe—and the gas itself will not help in the
conduction, Gas pipes, also, have cemented joints in
them, which are liable to interfere with the flow of
current to earth. ‘

% * ES

F. T. M. (Manchester).—I have a three-valve

set and so far am unable to tune down to

2 Z Y, .although with the same tuner and a
crystal or single valve I can just get it in.
Does the addition of extra valves affect the
tuning ?

Yes ; to a certaln extent the capacity and gven in-
ductance value of the set will be increased by the
addition of stages of amplification. This is due
primarily to the extra wiring involved, the. capacity
of the valves themselves, and the proximity to the
A.T.L of transformers, which must necessarily affect
its inductance even although it may be inappreciable
if considered alone. It is impossible to give you any
definite method to reduce your wave-length range
without details and diagram of your set before us.

* * *

*“ Di1scusTED ” (Enfield).—I listened-in the
other night on a crystal set and could, by
straining my ears, just hear faint strains of
music. It was very nice, but has onc always
to hold one’s breath when listening to wire-
less ?

Not-at all. You should listen-in_at Enfield for
Marconi House on a three-valve set. You would then
obtain a very opposite opinion as to thie capabilities ot
wireless, It4s all a question of the sensitivity of the
set and the distance between that and the station from
which it is receiving. We should recommend a single-
valve set for comfortable * ’phone’ reception in
Enfield.

* * *

T. B (Dorking).—Is it possible to use more
than one pair of telephones on a crystal set
without very considerably weakening the
Signals ? B

Yes;_two pairs placed in series will not result In a

.very appreciable.diminution of signal strength. A
- good tip to remember, which was mentioned in these

columps some time ago and is perhaps worth repeat-
ing, is as follows : Separate crystal detectors with
’phones in series ¢an.be placed across the one induct-
ance coll, care being taken to see that they tend to
rectify in -the -same direction, otherwise it would
result in a.neutralisation. This will allow the intro-
duction of a dozen pairs of ’phones, allowing one
detector tp two pairs, without noticeably showing a
depreciation of the initial single detector signal
strength.
* * *

“ AMATEUR ” (Liverpool).—What number
Marconi valve can work from a dry cell for the

. filament, what current and voltage does it

take, and how much plate voltage ?

The L T 3, 1'8 volts "11 amp. on the filament, 36-50
on the plate.

* * *

G. S. A. (Lancashire).—I am making my
own set, and would bc pleased if you will
answer a few questions: (1) Will a :001 mfd.
condenser be suitable for a tuner, wound with
22 d.c.c. wire ? (2) What is the wave-length of

. the above tuner 4} inches by 9 inches long ?

(3) Could I use slab coils for high wave-lengths ?
(4) What ’phones should I use for a two-valve
set ?

(1) Yes, though it is a little large. (2) The wave-
length is roughly 200-1,500 metres using the above

- condenser.” (3) Yes ; these coils could be used for high

wave-lengths, though they arc unsuitable for low
waves, owing to thelr high self-capacity. (4) Any
good make of "phone. About 4,000 ohms will be found
quite 0.K. -
* ® ¥

“Worriep ”’ (Kentish Town).—I have a
one-valve set, and I used to hear the London
amateurs regularly, but I never hear them now.

I can hear Marconi House very well, and occa.-
sionally Paris. Is there anything wrong with

.my set ?

“The reason why the amateurs have seemingly dis-
appeared is that most of them have gone down to low
wave-lengths for transmitting. Owing to the broad-
cast’ng, 400 metres cannot be used during the cvening.
Listen in on 180-200 metres—espeecially Sunday
mornings. You will héar plenty then.

* * *

‘¢ AER1AL " (Great Yarmouth) —I have been
.told" that my aerial is “ blind > for reception
from the Hague, but quite O.K. for Birming-
ham. Perszonally, I am not certain if this is so,
and would be obliged if you could tell me which
way an aerial should point.

When deciding whether an acrial is *‘ directional ™
for a certain station or not, the lead-in end should ba
taken as the head or pointer of the aerial. Thus, it
‘your lead-in is at the end nearest the Hague, and the
aerjal goes straight in a direction away from that
station, the aerial is then * directional ’ for best
reception from the station.

* * *

B. T. P. (Cambridge).—I have a two-valve
set (one L.F. amplification), and am thinking of
adding another valve. At present I hear
Marconi House and 2 W P, and of course
Writtle, but they are not very loud. I should
like-to be able to hear Manchester and Paris.
What valve do you recommend ?

Yon should add an H.F. amplifier. This- will
enable .vyou to detect signals which are coming from a
fairly lorig distance away. Using this extra valve you
should have no difficulty in hearing Paris or Man-
chester. For louder signals from stationd you already
hear fairly well, of course L.F. should be employed,
but in your case we would recommend an H.F.
amplifier.

x® * *

“Fep Ue” (Hertfordshire)—I have just
blown one of my valves, probably through the
H.T. getting across the filament. Is there no
safeguard that I can use to prevent this in the
future ? _

Yes; you should have some fuse wire in between the
H.T. battery and the valve panel. Any fuse wire that
will blow at about § amp., or less, will be suitable.
There are one or two firms which make a speciality of
this type of wire, If you cannot obtain a proper fuse,
you may find a short length of 48 5. W.G. copper will
serve the purpose quite well, .

* * *

“No NaME ” (Lyndhurst),.—Please can you
tell me how many turns of 28 S.W.G. enam-
elled wire I shall require to wind an inductance
of 4} inches by 7} inches to tune to 4,000
metres ? (2) How many turns are there per
inch ? (3) What would be my lowest wave-
fength ? ;

Your former is too small to give you the range you
require.
and, if possible, the length to about 10 or 11 inches.
You will need about 600 turns or so. (2) There are
about 55 turns to the inch. (3) You will have diffi-
culty in getting below 350 or 400 metres.

* * *

'S. R. (Lewisham).—How can I calculate the
resistance of any conductor ?

The resistance of a conductor is, roughly, propor-
tional to its length, and inversely proportional to its
cross-sectional area. This is neglecting any heat
effects. A formula giving the resistance of a conductor

fsR = s%‘. L is the length of the conductor in
ems., A i8 the eross-sectional area of the conductor in
ems.; and s is the specific resistance of the material,

which is usually given at some definite temperature.
R is the resistance in ohms. !

* * B

“CrystaL” (Leigh-on-Sea).—I have a
crystal set, using galena, and I find that I am
constantly having to adjust the *‘ catswhisker.’*
If I leave the set for an hour or so the sensitive -
point seems to have =hifted. Is this a common
occurrence among crystal receivers ?

Yes ; the fact that the sensitive point is lost fre-
quently is one of the disadvantages of crystal rectifi-
cation. Galena especially is very apt to vary in sen-
sttivity. When leaving a crystal it is best to lift the
‘ catswhisker ”’ off, or in any case to disconnect the
aerial lead-in. This change of sensitivity is due to
many things—heat, clectric currents, atmospheric
changes, damp, etc.—and cannot be avoided.

* * *

F. T. (Westbourne Park).—1Is it advisablc to
clean the aerial occasionally ? It seems to ma
that the oxide coating should be removed.

(Continued on page 748.)

‘You should increase the diameter to 6 inches .
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The sign of &
dependable information DIARY

You'll need
a Diary, anyway!

so why not get a Radio Diary

‘this year—one packed with use-

2 6 ful wireless data and authorita-
tive information. This one 1s

from all zood  bound In solid leather, and will
Booksellers, or
2/8% post free
from the Pub-

lishers. RADIO PRESS, LTD.

Publishers of Authoritative Radio Literalure,

Devereux Court, STRAND, W.C:2

N - m NN MR ENEEDE NENRENRDENRS

give you a year's good service.

Telephone: Hammersmith 443,

VARIABLE
H.T.
BATTERIES

AGENTS WANTED,

THE W.A.S. VARIABLE H.T. BATTERIES will increase the efficiency
of your set, and give you undistorted speech and music.
These batterles being made fram a special formula, have a longer
life than any that are on the market, and are perfectly BILENT in
working. PRICES.
30-VOLT, tapped every 8 volts veo me. e e Tl=
60-VOLT, ,, ™ I o= w .o 1316
The ahove priges include insulated Wander Plugs.
To be obtained from most Radio Dealers, or Post Free trom Sole
Manufacturers :— wW. A. SAXBY & CO.,
3, GAYFORD ROAD, SHEPHERD’S BUSH, LONDON, W.I12
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BRITISH MADE.
Thousands of Miles

Pro Rata,

(Dept. P),

Phone: Central 4209,

Wholesale Agents for
J. Gorston Sinclair &
47 Waterloo Street,

Retail Agents

Special Offer of
INSTRUMENT WIRES

Yds. Ohms
S.W.G. perlb.; peré,SOOO $.0.C. D.C.C. S§S.C. D.S.C. Epmld,
yds.

12 10 2:9 1/10 111 = —_ —_—
14 18 48 1/11 2/ - 42 —
16 28 75 2/- F1 — 4/8 —
18 4 13-3 2/1 212 — 48 111
20 84 24 2/2 2 = = 21
22 140 39 2/6 2/11  — = 2°6
24 230 63 3= 36 — — 2'8
26 340 95 8/ 41 = 8/- 3/2
28 530 140 4/4 4/8 — 9/- 36
30 716 200 5/ 5/6 — 10/~ 310
32 950 262 6/ 13 == 12/6 42
34 1,300 362 7/~ 3 = 13,6 - 4/4
38 2,000 530 8/8 10/- 13/- 15/ 418
38 3,000 850 . 1173 13/- 16/~ 18/ 5

7,0 % 1 o s
44 11000 — — = 8- 36 18
&7 27000 — Z I & 8 @

HIGH CONDUCTIVITY COPPER WIRES' l

in Stock, Best Quality -Coverings,
Per 1b.

=)

Allow for ‘Spools, 3d. extra,

L T D

24, London Road, Manchester,
Works, Berry St. 'Grams, * Pladuram,
Manciester.”
Scotland : Retail Agents for Bradtord :
Co., The Gramophone Stores, {
Glasgow. Bowling Old Lane. i

for Dundee : Ponsford & ‘MeHardy, Ltd., i
32 Reform Street, Dundee.

‘ Jﬁf“”r
\
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+¢ The Services
use them.”

“SSH!—-PCGG
is through!”

IT'S waste of time:
7 trying to tune

A: continental or distant
stations through inferior
’phones, Perhaps you've
reconditioned head-
pieces. Often as not
they’re pure “junk.”
And however expensive
and selective your set
may be, *“dud’’ 'phones
won't pick out weak
sigoals,

Fit Ericsson ’Phones.
The Services use them—for their never-failing
sensitivity and ability to stand up to the
bhardest test. The Admiralty adopted them
as slandard in 1909, the R.A.F. in 3917.

Easy to the head, robust in construction,
delicate andsensitive in operation.

Write to-night for free ilustrated list
The BRITISH L.M. ERICSSON
MANUFACTURING CO., LTD.,;
International Buildings,
67/73, Kingsway, W.C.2.

: 2,000 ohms, price
31/-; 4,000 ohms,

,priee 82/-. Al re-

) sistances in steclk.

[ k. ey o

Telephones
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ELECTRADIX RADIOS.

Immediate ' Delivery
from our Huge Stocks. _
Everything from a Recorder to an

Earth Clip.
The best-equipped City depot.
COME AND SEE US.
9, Colonial Avenue is first openingon left
in the Minories, near Aldgate Station,
Metropolitan Railway.

LESLIE DIXON & CO. .7 6.

9, Colonial Avenue, London, E.1,

CRYSTAL SET S =y
Assembled and unassembled.

And all component parts. v
Write for illustrated catalogue. Post free, 3d.

VALVE PANELS ON THE UNIT SYSTEM
Unassembled

Simple to bnild. Full instructions sent witheach
set. Ask for particulars.

P. H BOYS & CO.,
Electrical & Wireless Engineers,
187, GOSWELL ROAD, LONDON, EC, 1.

*Phone : Clerkenwell 4454.

New and Guaranteed
olt, 25-Amp. Celluloid, 11/3.

AG(EI%M ULATORS, etc.

4.Volt, 40-Amp. 17/6 6-Volt, 40.Amp. 25/6
4, 60 ,, 213 | 6 ,, 60 ,, 31
4 4 80 21+ 6 . 80 36/
Packing, 1/8 extra. Packing, 2/- extra.

7/22 Aerial, 5/6 100 ft.; Mullard Ora Valves, 15/-;
15-V. Siemens H.T. Batteries, 4/-; Marconi R.
Valves, 17/6; Accumulator Charging Board, 37/6;
Voltmeters, Watch pattern, 0/12 Volts, &/-.
Cash with order. Goods despatched per return.
LOWKE & SONS, Ltd., Northampton.

PORTLAND'S

Parts by FPost.
“EBONITE.”
. s.%d. £ 8 d
8$x1........ 7 {12 x10.. 7 &
4x4........ 13 | I4x8.. 9 6
7x5% .;.... 28 | 18 x18.. 1210
10x6...... ..39 | 3.x18..1 3 0
17 x5, . .0.. 53 | Ths..... 13 0
Quarter, Mat, British.

-~ Postage Free. Any size cut,
JAMES PORTLAND,
39, Sinclair Road, Olympia. W.14,
Mr. Portland stocks
200 Wireless Parts

| WIRELESS BARGAINS

Loud Speakers, 10/6 ; Crystal Detectors, 3/-:
Phones, All British, 4,000 ohms, 21/-, Al
Post Free. Trade Supplied,
Ttlustrated Catalogue P, including list of stations,

Gd. post free.
EONS

WIRELESS SUPPLY CO,,
115, FLEET ST.; E.C.
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RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from page 746)

Yes ; the periodic cleaning of the aerial will pro-
Jably result in better signal strength, though it is not
worth the trouble nniess you have your aerial arranged
on pulleys and can -easily lower it. More attention
should be given to the insulators than the aerial itself,
and these should always be kept clean. - If soot is
allowed'to accumulate on the insulators, a conductive
coating is very quickly formed, and a considerable
amount of energy cscapes from the aerial to carth
along the surface of the insulators,

* * *

D. E. L. (Barking).—I have a crystal set,
with one-valve amplification. At present I am
using a biscuit tin as earth, buried about
3 feet 6 inches deep in fairly moist soil. There i3
a water tap some distance away from the
biscuit tin, and about the same distance from
the set as the tin is. Would it be any improve-
ment to use both the tin and the water pipe as
earths ?

The two carths could be used to advantage, but a
separatc lead to each should not be employed, owing
to capacity effects. Take a bare wire from your tin,
underground if possible, to your water pipe. This will
mean that the tin and the pipe are both in series with
the set. This earth should prove very effective
indeed.

* * *

L. I. (Oxford).—How many. valves should I
need to hear the Hague as well as thc three
English broadeasting stations ?

For efficient reception you will need four valves,
using onc H.F. and two note magnifiers. It is
doubtful, however, whether you will be able to use a_
loud speaker without employing another H.F. valve
amplifier,

* * *

“ ENQUIRER ~’  (Bristol)—What do the
letters E.M.U., E.S.U., and I.C.W. stand for?

Electro Magnetic Units, Electro Static Units, and
Interrupted Continuous Wave.

* * *

N. E. F. (Chislchurst).—Can you give me
the number of turns per inch it 13 possible to
wind using 22, 24, 28 and 30 S.W.G. enameclled
and D.S.C. ?

Using 22 8.W.@G. approximately 32 and 28, 24
%W.((}l. ég and 36, 28 S.W.G. 60 and 54, and 30 $.W.G.
an .

* * *

K. L. J. (Bedford).—What is the best way to
use a lead roof as an earth ?

The bhest way, strictly speaking, would be to have
the set above the lead roof in order to employ it as an
efficient earth. Therefore unless alternative earths
are hopelessly out of the guestion, that method
should be avoided. By the way, don’t forget to keep
the aerial as far above it or as far away from it as
possible.

* * ES

T, O. I. (London, E.).—I am just about

two miles as the crow flies from Marconi Honse, -

s0 would it be possible-to hear the music with
a crystal sct on an indoor acrial ?

Quite possible, if due regard is paidl to the direction
of the aerial,i.e.,Jead in end pointing to2 L O, insula-

tion and earth. For this latter employ the usnal water.
pipe or direct earth to a plate of metal in the ground
The latter, if it is in any way possible.

* * *

“PuzzLEp ” (Louth)—Is it possible that
some of these  records ” obtained by crystal
and simple valve sets are due to reradiation
from near at hand multi-valve sets ?

Yes, it i3 qnite possible that reradiation may con-
tribute very greatly towards these “ freak ™ results,
but not in all cases, as it has been proved that in some
no valve-sets were within many miles, This latter
condition, however, will obtain in very few parts
of the country at present. :

* * #*

J. H. H. (Wolverhampton).—I have seen in
an American journal that ordinary clectric
light bulbs can be used as valves merely by fix-
ing a rough grid and plate round the outside.
Could not therefore the ordinary electric lights
used for house lighting be employed for the
purpose, and carry out their ordinary work as
well ?

Not at present, anyway, the greatest difficulty to
overcome being that of interference from the main
itsell, You will be interested to learn that POPULAR
WIRELESS is pnblishing an article very shortly on
valves whose filaments can be lighted directly from
110 volt A.C. and D.C. mains.

* * *

P. T. E. (Wanstead).—Are those low
current valves ‘ soft > ?

No. * Soft* valves generally function well on 20
or 30 volts, and will * blue ” up if the H.T. is increased
unduly above that, whereas the low temperature or
low currentivalves-generally require from 40-50 volts
on the plate, and can therefore be placed in the
: hard "' category'.

* * *

Satigriep ” (Manor Park)—I have con-
structed and obtained successful results with
the_valve panel you gave in Number 26 of
PorurLarR WIRELESS, and now wish to add a
low frequency amplifying panel. Can any make
if I buy it completc be used ?

We should suggest that you should construct the
L.F. -panel as well, although the L.F. transformer
should be purchased complete. Mr. Hersey, who wrote
the detector panel article referred to, has written two
further _articles” describing the construetion of both
an_H:F. and an I..F: panel to connect to the detector
panel in the orthodgx unit fashion. These will appear
very shortly. 1

13

* * 3

“ REDAER™. . (W.C. 2).—Referring to your
article in PoruLsir WIRELESS, No. 27, on freak
sets, I shall 'be glad if you can give me the
approximate number of turns used for the
inductance. ! I

About 50-80 turns will be found to be O.K. Tuning~
is done by means of the variable condenser, - The wire
you mention will be quite 0.K.

* £ 3 *

“ CrYSTALICE ” (Manchester).—Can you
please tell me if I need an experimental licence
for a home-made crystal set ?

You should write to the Secretary, G.P.O., for an
experimental licence form. This should be filled in as far
as possible, and then data given with the form saying
that you want permission to use your set with a broad-
casting licence. The full details of your set should be
given. For further details, see the article on *“Home-
made Sets,” in POPULAR \\"mELESS‘, No. 31, December
30th.

for best results.
and comfortable,

Cords.

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

--USE Q61

HEADPHONES

e~~HERE'S REAL RADIO SERViCE.~~q

™8

QUALITY GOOD.

PRICES RIGHT. DELIVERY PROMPT.

Perfect design, extremely light TELEPHONES, double headbands, 4,000 ohms.
Immediate dellvery from stock. T

4,000 Ohms 2 1/~ per pair.

Specially designed for Wireless Telephony.

Receivers arranged in series, Aluminium

Cnses and fitted with extremely light and

efficient Head Bands, and Twin Connecting

Offered subject to being in stock on
receipt of order.

Ilustrated Wireless Catalogne mnow ready.
Post Free 3d.

SINGLE EARPIECE
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RIAL WIRE,
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Accumulutors,
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, W cord and handie, 4,000 ohms. =

CRYSTAL DETECTORS, mounted on ebonite, bail & socket joint
N NCE, 12°” x 4’*, wound with 22 enamel wire

ELEPHON]:;{S, double

BLOCKING CONDENS
FILAMENT RESISTANCES (remarkable value)
INTERVALVE TRANSFORMERS, 5
BASKET COILS, set of seven
SLAB COILS, set of eight

ERS, any capacity

CKET LAMP BATTERIES, 4.5 volts, for H.T.
7122 bare copper, 100 rhcet
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AL WIRE, 1{‘18 phosphor bronze, 100 feet
E, heavily rubber-covered

OCOUPLERS, 150-50 S T e ——, g

Silk, Cotton, nnltll TEuamel-eovercd Wire, Cardboard Cylinders,

Waterloo Electric Co.,

Telephone : Hop 5649.
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Batteries, Technical Books, eic., etc

Elscirical and Wireless Engineers.
129, WATERLOO RD., LONDON, S.E.1
Send for Pree Price List.
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Important Notice to all Wireless
Manufacturers, Retailers,
Experimenters and Amateurs.

EX-GOVERNMENT
WIRELESS APPARATUS

A few weeks ago, we advertised the purchase of a complete Government Wireless Depot and
offered the same for re-sale at astonishingly low prices in accordance with our inevitable
business rule to

SHARE OUR BARGAINS WITH OUR CUSTOMERS.

The immediate response to our advertisement resulted in our being absolutely *‘ snowed
under *’ with enquiries and orders from all over the country, and it was only through despatch
staffs working night and day at full pressure that we were able to keep faith with our customers
in respect of our promise to execute all orders

WITHIN 48 HOURS OF RECEIPT.

It was impossible to deal with the thousands of enquiries as expeditiously as we should have
wished and we again take the opportunity of tendering our apologies to all those who un-
fortunately were kept waiting.

oreover, we are returning cash to the extent of several hundreds of pounds daily to those
who unfortunately were too late to avail themselves of the wonderful bargains we offered, for
when once the stock of any particular line is disposed of

IT IS IMPOSSIBLE TO REPEAT AT ANY PRICE.

As an example, the Hand Generators and Galvanometers were all sold by Telegraphic Money
Order within a few hours of our advertisement appearing. The public are aware that it is
possible to deal in this way with a firm of repute making the unconditional offer, as we do,
to forward

EVERY ARTICLE ON APPROVAL FOR 7 DAYS.

We hope in the near future to be able to repeat our bargain offers from time to time, and
we invite the Wireless public to assist us so that we can more expeditiously deal with the

demand a: it arises,
By filling in the Form at the foot of this page

YOU WILL BE PLACED ON OUR MAILING LIST.

Immediately this Form is received, an envelope will be addressed in readiness and the
moment we have a bargain to offer everyone on our mailing list will be informed simultaneously.

FILL UP THIS FORM NOW

and post to us immediately. 1d. stamp only required.

Messrs. THE CITY ACCUMULATOR CO.
Mail Order Dept., 79, Mark Lane, Loadon, E.C,

Please include wmy mame on youwr Mailing List. I am particularly interested in

L T T T T

Por. WIRELESS. Date ...t iine i 19

=)
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Radio Head ,Phone; |

(Manufactured under Brown’s Patent No, 134353/18 by Sole Licence)

No. R1238

To obtain the best results from your receiving
set use high quality Head 'Phones.

The instrument illustrated is of the highest
efhciency and has an unequalled popularity by
reason of its sensitive and selective qualities.
Gives a comfortable fit to the ear of the user.

Write for leaflets Nos. 321 and 325.

MARCONI
To be obtained from all Dealers or direct from :

Sterling Telephone & Electric Co.,

STANDARD

TELEPHONE HOUSE, LTD.

210/212, Tottenham Court Road, London, W.1.
Telephone No.i 4144 Museum (7 lines). Telezrams: ‘Cucumis, Wesdo, London.’
Works: DAGENHAM, ESSEX,

Branches : MANCHESTER : 14, St. Peter’s Square.
—  CARDIFF : 8, Park Place.
NEWCASTLE-ON-TYNE : 9, Clavering Place,

us conforms with the conditions of the Broadcaster’s Licence

We guaraniee that all Byoadcast Radio Apparatus sold by
issued by the Postmaster-General.

January 6th, 1923,

Let Violence in Advertising

DGN ,T Rush Your Judgment

FOR YOUR PROTECTION

I N s I sT g:;f?n?g ';:)l:.a;ﬁ:f:“fagngHStratlon

It is all we ask to prove the demonstrable
superiority in signal strength, purity of tone,
simplicity in operation of

THE

W—

P.M.G. BROADCAST RECEIVERS

R P P ey @ernsennisssaussenitnininssntacarrssabsatrssrerinne
$ 2

SOLD BY ALL LEADING STORES
AND WIRELESS AGENTS

Tsersiasesssentinaniee serenereessaiiies

All' Crystophone Receivers are exclusively fitted with the

LATTIKONE TUNER
The ONLY Tuning Coil which zctually builds up and

strengthens the incoming signal current and thus enables
us to claim a

500/0 INCREASE in Signal

Strength. Such is the reserve of power of

(MJE«C&N)M R
— (two valves)

that 4 Invisible wires stretched across the
ceiling of ANY ROOM,
on ANY FLOOR,
in ANY HOUSE in
LONDON, BIRMINGHAM, MANCHESTER,
is sufficient for use with 6 pairs of head-
.phones, while with a P.M.G. Aerial it is

{ Guaranteed for 100 Miles
| PRICE £15 ("m0,

Crystophone Crystal Receivers
with Lattikone Tuner,
PRICES from £3 10s. 0d.

Demonstrations Daily

ON BROADCASTING
FROM 4 TO 10 p.m.

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

'Phone: Museum 2672.

‘Grams : ** Adragonax, Wesdo, London.”

10806 Central.

Phone :

, Lid. (Sole Agents), 4, Ludgate Circus, London, E.C.4.

Al Applications for Advertisement Space in POPULAR WIRELESS to te made to JOHN H. LILE

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

Advertisement Offices: Messrs, J. H. Lile, Ltd., 4, Ludgate Circus, London, E.C.4.
Post. Subscription rates: Inland and Abroad, 17/4 per annum, 8/8 for six months.

for Australia and New Zealand: Messrs. Gordon & Gotch, Ltd.; and for Canada: The Imperial News Co., Ltd. Saturday, .Ian;l(i/i‘r’y 6, 1923,

Registered as a newspaper and for transmission by Canadian Magazine
Sole agents for Scuth Africa: The Central News Agency, Litd. Sole .agents

2l
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Marconi House, the
temporary home of
the London Broad-
casting Station.

FEATURES IN THIS ISSUE.

The Amateur Wireless Association.
The Mysterious Pliodynatron.
Ideas for Amateurs.

The Value of High Resistance 'Phones.
How My Set Grew Up.
Famous Wireless Patents.
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——2? WHY ?—

COMPLETE
o5 Has the
INCLUDING
e R, - aro re| “HESTAVOX II” | o 200
= PAIR
OF 2-Valve Receiver

:23 * MITCHELLPHONES." Established itself as the ideal set for Broadcast Reception?
TESTED AND
GUARANTEED
FOR LONDON, BIRMINGHAM, & MANCHESTER.

A Handsome Receiving Set, tuning up to 1,000 metres,
at a very sensible price that will appeal to intending
purchasers.

Without doubt the finest value
for the money, and is sold
under our usua.i unconditional

Read This:—
‘Unsolicited testimonial

guarantee. original can be inspected.
The price covers one pair of the Surrey, Oct. 2z, 1y22.
famous Mitchellphones and aerial e Bilicy S Sl
material for 100 feet, postage paid this to assure you of the
to your door. Immediate delivery st (YO G L
can be ehffected, and you can ealsily &s:oelnhezrl;ihg:hwirtntt}:
instal the whole outfit by follow- Ridve tiked Kol Fave ool vha
ing the book, which is incfuded. 2 mile radius for spesch. I e W.ILL TE_LL YOU.'
. . Because it is of perfect design and finish, will receive the Broadcast
Dimensions : I am, Yours truly, Transmissions from distances up to 150 miles, is easily built into a multi-

R.

valve set one valve at a time as required, and is moderately priced at

g ins. x 6 ins. x 5} ins. high.

MITCHELLS “%%° [4d,, 188 gve Lane,

WIRELESS ') Peckham, g 15

POSTAL ADDRESS: McDermott Road, Peckham, London, S.E.15.
WEST END BRANCH: 2, Gerrard Place, London, W.1.

£12:7 : 6

District Agencies still

Write for Name and Address of our Nearest Agent. Some
open: CATALOQUE (Post Free) 6g.

(exclusive of accessories)

1 min. South Acton Stn.
(N.L. and District Rlys.)

The *“ HESTIA »* ENGINEERING COMPANY, Showrooms open
32, PALMERSTON ROAD, 9am. —6pm

ACTON, LONDON, W.3. Telephone ;
Chiswick 586

meee'T he “ BROWN 7 e
LOUD SPEAKERS

A with new improved
' Curved Horns

THE requisites of a Loud Speaker
are pure tone, clear articulation,

and good volume of sound. The
BROWN Loud Speaker possesses all
\\\\\\\“\\\ T these qualities in a marked degree.
2 Ny F Type H. 2 has been designed to meet

\\‘E, e Wy
\ home requirements, both as to volume
of sound and price.

PRICES
H.2 (Small), Low Resistance.
120 ohms, height12in. £3 0 O
H. 1 (Large), Low Resistance. 120
ohms, height 21 in. 6 5 0
High Resistances for either size, 2/8 to 5/-extra.
THE BROWN MICROPHONE
AMPLIFIER.

This amplifier gives a magnification much greater
than that obtained from a two-valve amplifier.

Prices
Low Resistance (120 ohms input) £6 0 0
Illustrated Catalogue of Head- High Resistance (2,000 ohmsinput) £6 2 6
f’h‘mes» L,,O“d Speakcrs and All our apparatus can be obtained from all
Amplifiers, post free. wireless dealers.

Sole Manufacturers :

S. G. BROWN, L.,

19, MORTIMER STREET, LONDON, W.1.
Head Office and Works : Victoria Road, North Acton, W.3,

Use a Note Magnifier!

Filament Resistances...3/9 :
i ldeal ”* Valve Accu- g
mulators in cases.

6-Volt 50 amp. 35/- :
: (Carriage 3/-.) :
i Variable Condensers
: of various capaci-

3-Coil Holder, complete
Unit for use with

Phone : Gerrard 576.

tles) .. .. From &/ |
Fixed Condenmsers .. 2/6 :

Standard Coils . 20/~ |

The Wates Unit System of Note Magnifiers
enables you to build up your set, step by
step, until your reception will be as per-
fert as with a larger and more expensive
receiving set.

These Note Maunifiers are recommended to
the Amateur who is not in the position to
instal a larger set in the initial stages. The
surprising amplification obtained after fitting
even one unit will justify the small cost.
The panel is enclosed in a highly polished
mahogany case, and costs but

£3 10 O

including all Royalties and Taxes.
TWO-VALVE AMPLIFIER IN ONE UNIT

£6 0 O

Send for particulars of this and our list
of Broadcasting Receiving Sets (Crystal and
Valve), or call at our Showrooms—they will
interest vou.

We also manufacture and supply all compo-
nent parts.

13/14, Great Uueen Streer
Wates Bros. xicswar.iowovne

Telegrams : Zy wateseng, Westcent.
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" NEXT WEEK NEXT WEEK
' THE PROGRESS OF HOW TO MAKE AN HF.
BROADCASTING ‘AMPLIFIER f
~ By Sir William Nobhle B 1)
o= A PAGE OF IDEAS FOR
PETER PAN BY WIRE- ANMATRUSS ‘
“LESS T Al
A COMPACT AND NOVEL
{An Interview with Miss
Eina Bbst) ,  SWER
, =8 WIRELESS STAGE
THE NEWCASTLE “STUNTS
BROADCASTING By Major Raymond
"% | TOPICAL NEWS AND NOTES, | ‘irits
Going Some ! the near future we shall be able to hear the  give a fine fillip to amateur endeavour. I

R. R. E. JAMES writes to me from
Manchester to the effect that he is
obtaining extraordinary results with

one valve and a frame aerial. He can bring
in the Manchester broadcasting station
from a distance of six miles on a loud speaker
and obtain comfortable telephone signals
{rom Birmingham, while Marconi Housc and
Paris are easily audible. He also states that
he can hear the American telephony very
faintly, ‘but
* A #
An Everylay Affair,
INVARIABLE receptionof 2LOand 2MT
on one¢ valve in Glasgow is. aceording to
Mr. T. A. Robertson, the performer of
that commendable feat, quite simple. His
apparatus is simplicity itself, consisting
merely of a valve panel and a small tuning
coil with a reaction. The tuning coil con-

N\

A New Photograph of Mr. Arthur Burrows

sists of 70 turns of 24 SW.G. on a 3-in.

former, and the reaction, a former of 2 in.

diameter and 4 in. long wound with-
6 S.W.G. No variable condensers arc used.
* * *

Hardly *¢ Freak.” .

'I‘HE number of amateurs who report
that they have heard the American
broadcasting is steadily increasing.

Two stations in Inverness—one using an

indoor: aertal and four valves—have heard

W J Z (Newark), while the same station

has been heard in Leicestershire, Warwick-

shire, and as far east as Norwich.

In’ one case the receiving station only
consisted of two valves, one detector and
one L.F. amplifier.

These successes, coincident as they are
with fair weathe? conditions, can hardly be
put_down as freak reception. Probably in

Americans almost as well as our own

stations.

* * %

Aireraft and Radio.

ECTURING on “ Wircless and Air-
craft >’ before the Chelmsford Engin-
eering Society, Capt. P. P. Eckersley

emphasised the impertance of com-

munication between aircraft and the
ground and also between different machines.

Quite recently a machine at Croydon lost

one of the wheels from its under-carriege, on

leaving the ground. The pilot was warned
of this by wireless and was able to make

a good landing on his one remaining wheel

by tilting his machine. For communication

with aircraft, the telephone was used rather
than Morse code, mainly because the .pilot
had plenty to think about without having
to translate Morse at the same time. The
pilot had the receivers close to his ears
inside his helmet, and this was found to
exclude the noise of his machine quite
effectively.

* & *

Prozress in Norway.

T.{E Norwegian Radio Company, the
Norwegian Marconi Company, and
the Norsk Telegram Bureau have

submitted to the Government a request for

a concession to build and carry on a broad-

casting telephone system from stationz in

Norway.

It is said that the companies antend to
form a’joint broadeasting telephone com-
pany for the purpose of building tending
stations in Christiania, and subsequently
at Bergen and Trondhjem, each with &
radius of.one hundred miles for the regular
transmission of concerts. Receiving appar-
atus, for hire by subscribers at an annual
fee, will be placed under the control of the
telegraph: board.

The companies have also requested the
Government for leave to build a large radio-
telephone station in Christiania in order to
broadcast Press exchange news and weather
forceasts over the whole of Southern
Norway. The radio-telegraph is intended to
be used for long distances, such as to

'Trondh]em and the North Cape.—‘The
Times.”
* £ B3
America on a 2-feot Frame ! )
HE other interesting fact about

Captain Round’s Christmas Eve.

Christmas Morning vigil is that
there was no mere ‘ pig’s w}nsper, but a
loud speaker in full blast. Now one nceds
quite a respectable volume of sound to
make a loud speaker shout about the house,
so that although eight valves were at work:
the result is really surprising, and should

may mention, for the benefit of those wlho
wish to repeat the experiment, that the
wave-length on which WGY was sending
was about midway between those of the
Manchester (385 metres) and Birmingham
(425 metres) Broadeasting St?tlom, and
that the sxgnals were heard before 2.0 a.m.
(Greenwich).”—Extract from an article by
Mr. E. Blake, AM.LE.E, in the “ Daily
Mail.”
% £ &

The Trans-Atlantic Tests.

SERIES of ecxperiments in Trans-
Atlantic wircless telegraphy, under
unusually cconomical conditions, has

just been completed in South London by
members of the Radio Society of Great
Britain.

The experiments were held on ten suc-
cessive days, from December 22nd. They
were carricd out with an apparatus installed
by experimenters in a building at the base
of “the chimney on the premises of the
County. of London Electric Supply Com.
peny, at Wandsworth. The aerial con-
sigted of six wires on a hoop five feet in
diameter, fitted to the chimney, 170 feet
high. The maximum wave-length used
throughout the ten days was {wo hundred
metres, and the maximum -power onc
kilowatt and a half. i

The call number of the station was &
WS, and this, with groups of code letters
belonging to the code of the Radio League
of America, was sent out during two periods
of fifteen minutes each, between midnight
and 4 a.m., cvery day. Replies from the

American amateurs, through their league,
relaycd by the Carnarvon station, were
received at Wandsworth to all the trans-
missions except those of the first day, and
these replics were confirmed by telegram.

(Continued on mext page.)

Mr. L. Tyers’ Set,
12, Manor Road, Smethwick, Birmingham
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Further Tests in View,

MR. L.McMICHAEL, the secretary of the
Radio Society of Great Britain, claimed

that these successful experiments were
unique achievement for British amatcurs.
Their importance could best be appreciated
by bearing in mind that our big official and
commercial stations, when communicating
with America and other ‘distant countries,
used wave-lengths of from 15,000 to 30,000
metres, and power from 250 to 350 kilowatts.
The aerials, too, in such cases, were tremen-
dous structures, with a complicated system
of wires.

The society’s recent tests, earried oub

under atmospheric conditions that were by
no means satisfactory, would cause many
experts to consider whether the great
expense represented by existing high-
power stations was altogether necessary.
He thought the tests had impressed the
authorities, who had been inclined to doubt
their usefulness ever since the society first
contemplated making them, nearly a year
ago, and it might be that drastic revisions

Mr. J. G. W. Thompson’s set, 8, Frith St., Edinburgh.

of the Empire wireless schemes would

‘come under consideration.

At the end of this year the committee of
his society hoped to make experiments in
economical Transatlantic wireless telo.
phony.

* * . *

What We May Expect.

o lN five years’ time, if certain expectations
are realised, it will be possible for
anyone in any part of the country to

sit down at his own fireside—among the

Grampians, in Wessex, or in the West-end

of London—and listen, it mnay be, to
‘ question time ’ at the House of Commons,
a speech by the Prime Minister, an act from
an opera at Covent Garden, a scene from a
new play at one of the theatres, or a con-
cert at the Albert Hell. In the opinion of
wireless experts, there is no question as to
the practicability of such a scheme. Techni-
celly, it is all a matter of linking up the
Houses of Parliament and the other places
to the broadcasting station by means of land
lines. A representative of °The Times’
was informed recently that the laying of
these -land lines had already bcen under
consideration by the British Broadcasting
Company. Before anything of the kind can
become an established prectice, however, the
wireless authorities recognise that there are
serious difficulties to be met.”
(From ** The Times.”)
* * *
Big Changes Coming.
“ 'THE Times " goes on to say that :
“ A serious effort will be made at
every station to improve the stan-
dard of the programme. It is largely owing
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to the kindness of the artists that the present
programmes are being carried on. The
services of the performers have mostly been
given for nothing. In the next twelve months
every station will have its own wireless
orchestra of ten or fifteen performers. On
the literary side an attempt will be made
to reach a wider constituency. ‘What we
aim at is to bhave a speech from the Primé

- Minister, say, on the night he takes office, or

a talk by Donoghue on the night he wins the
Derby,’ stated a Broadcasting official. ‘ On
such occasions it would be possible to push
up the power of the London station and give
the speech to the. whole country. ¥ dé not
think it is unreasonable to suggest that by
1924 the Prime Minister or the Archbishop
of Canterbury or the representative of any
other party or creed will be able to reach
at one time an audience of one million

L)

‘people, i

* * *

Why ?

CAN any reader tell me why it is that
every time a fellow hears music
faintly and no call sign, the Editor

gets inundated with letters reporting recep-’

tion of New York broadeasting ? And why
we all get that nasty twinge when Mr.

Burrows gays scathing things about reaction

fiends in our own particular neighbourhood ?

And why it pours with rain on the very

day one decides to overhaul the aerial ?

A New Magazine,

R. SCOTT-TAGGART tells me that his
new wireless. magazine, ‘ Modern
Wireless ™ (price one shilling net), will

be on sale on January 15th. I feel surc all

keen wireless men are looking forward to the

first. issue of this magazine, for under the

control of Mr. Scott-Taggart it is bound to

be well worth its price.
* * *

Various,

DR. W. H. ECCLES has accepted the
Presidency of the Radio Society of
Great Britain in succeszion to Admjral

Sir Henry B. Jackson.

* £ &

I shall he plcased to receive the opinions
of readers on the broadecasting of the Opera
from Covent Garden, via 2 L O.

* * G

Mr. William Le Queux, M.I.R.E., is now
enjoying a well-earned holiday in Switzer-
land. Recently I hear Mr. Le Queux had a
very narrow escape while ski-ing. He was
flung into a deep drift and not until some
hours later were his cries for help heard.

% * ®

Mr. Percival Marshall’s exhibition at the
Horticultural Hall has been a great success.
A full report of the various wireless exhibits
will be given in our next issue.

ARIEL.

Newecastle Broadcasting

Station . .. BNO . 400
Manchester Broadcasting .
© Station o .. 2ZY .. 385
Birmingham  (Witton)

Broadcasting Station 51T s 425
Croydon o0 GED .. 9%
Writtle, Essex .. 2MT .. 400
Paris .. 0o FL e 2,600
Kénigswusterhausen .. LP e 2,800
The Hague Ao .. PCGG .. 1,085
Haren .. 50 .. OPVH .. 900
Radio-Electrique, Paris — 1,565

casting Programmes.

Note.—The Bar Lightship, Liverpool,
sends telephony at 7 a.m., 9 am., 11 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 betwcen the British amateur

What you can hear

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

Station. Call sign. Wave-length Remarks.
in metres,
Marconi House, London, ]
Broadcasting Station 2LO ., 369 ., Usually every evening, 3 to 5.45 p.m.;

Note.—See announcements in daily Press for last minute alterations in times of Broad-

7 and 9.30 News; 7.15 Orchestra;
8.25 to 10.30 Music.

6-10 p.m. (approx.).

+» Every evening, usually from 4.30 to
10 p.m.

"+« Every evening, usually from 6.30 to 10
p-m. (News, Concerts, ete.).

o« Throughout day to aeroplanes,

.. Tuesdays, 8 p.m. (Concert.) !

- ee 17.20 am, 11.15 a.m,, 5.10 p.m. Also
occasional telephony at 10.10 a.m.
from 5.20 to 7 p.m.

.» Between 6 and 7 a.m., between 11 and
12.30, and between 4 and 5.30 p.m.

.. Sundays, 3 to 5 p.m. (Concert.)

.« Practically every 20 minutes past
cach hour from 11.20 to 4.20, giving
messages to acroplanes om the
Birussels - Paris,  Brussels-London,
and Brussels-Amsterdam lines.

Concerts at 8.45 p.m.

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

All times given are G.M.T.
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MY ORCHESTRA OF AUDIONS.

TEE AVTROR 0L I ARTIOLE 14 AARIO AR o8 WoRLD-wing sprm

—1 7 REST—HAS GIVEN IN THE FOLLOWING ARTICLE SOME INTERESTING
NOTES ON A NEW AND WONDERFUL INSTRUMENT. HE EXPLAINS HOW EXTRAORDINARILY BEAUTIFUL MUSICAL TONES
ARE CREATED BY THE VARIATXON OF INDUCTANCE OR CAPACITY IN THE VALVE CIRCUIT, AND EVERY AMATEUR WHO

HAS BEEN PLA

WLING ** WILL RECOGNISE THE RAW MATERIAL FROM

Y
‘“ ORCHESTRA OF AUDIONS e -} BUILT —EDITOR.

THE undeveloped  talents of the audion
tube are wundoubtedly numerous.
One might let his imagination roam
at will among its possibilities and never
touch upon more than a small fraction of
the applications some day to be discovered ;
many of them, doubtless, by the thousands
of radio amateurs who are now free-to
pursue this still adventurous search.
There is one ,phase of audion, applica-
tion in which I have always had a deep
personal interest. This application does
not lie in the field of practical utility, but
in the world of art and imagination, in the
province of music.

A Wonderful Discovery

For, in addition to its many-other magic
feats, the audion may be used to produce
musical harmonies far more beautiful than
those of any musical instrument yet devised.

Musie from the audion! That is the
theme which I suggest to those who. are
interested in the undeveloped possibilities
of the vacuum tube.

The audion serves not only as a de-
tector, an amplifier and a high-frequency
generator, together with a score or two of
other uses in :electrical engineering: it will
serve also as a musical instrument, an
instrument of astounding possibilities.

It is quite possible, I believe, that the
musical audion, when fully developed and
perfected, will revolutionise altogether the
production of music. It will supersede
our organs and pianos, even perhaps our

This oscillograph photo of the notes of a fife shows
(at the bottom) a pure sine wave of 100 cycles a
second. The second wave from the bottom shows the
bighest note of the fife, which has practically no
harmonics. The presence of harmonics is clearly
hown in the {wo upper waves.

By LEE DE FOREST, Ph.D,

Dr. Lee De Forest

symphony orchestras, just as these have
superseded the musical instruments of
ancient times, the lyre, the tambor, and the
Pipes of Pan.

This musical phase of audion possi-
bilities is not a new idea, though it is one
long awaiting development. Back in 1915,
following the use of the audion in the
record-breaking radio telephone demon-
stration from Arlington to Honolulu, I
made an announcement of what was then
the promise of an early use of this magic
tube as a producer of music. T pointed
out that the tube was a device capable of
producing musical notes of rare beauty
and great range; an entirely new music
of surpassing volume and harmony.

It was while developing the audion as
a wireless telephone detector, and as an
amplifier to be used on long-distance tele-
phone lines, that I' made the discovery of
audion music. I. found that when the

LK AFTONE

The tones of the saxophone—the instrument rigbest in

harmonics. Compare the record of harmonies (illus-
trated by the frequencies inthe three upper waves that
record the three different notes of the saxophone)
with the pure sine wave at the bottom.
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THE ‘ MAN WHO PUT THE GRID IN THE

WHICH DR. DE FOREST’S

circuits of an audion tube were adjusted in
a certain way, so that electrical oscillations
were produced, I could hear a clear musical
note in the connected telephone receiver.
The quality of this note was exceptionally
beautiful. ~ After later experiments I found
I could change this quality of tone so as to
produce a great variety of sounds—imitat-
ing, for example, the flute, the oboc, the
cornet or stringed instruments. I could

.also produiice other sounds which, while

pleasing to the car, were quite unlike the
tones emitted by any of the musical instru-
ments with which we are familiar,

Ethereal Tones.

The pitch of the note could be regulated,
I found, by changing the capacity or the
inductance of the circuit, this being accom-
plished easily by means of sliding contact:
on the inductance coil or hy turning the:
knob of thc condenser. I found, indeed,
that I could change the pitch of the notc by’
merely touching my finger to certain parts
of the circuit, and by so doing I was ahle
to obtain many weird and beautiful sound
effccts. Another method of varying the
pitch was by means of a black lead pencil
mark drawn on a piece of paper or a slate
and connected across certain parts of the
circuit.

Everyone is familiar with the peculiar
plaintive notes produced by the Hawaiian
guitar when the player slides a piece of
steel along a string previously set in vibra-

(Continued .on next pdge.)

CORNET

Portrait of three notes of a cornet. Note the first
harmonic (one octave below the fundamental) in the
second wave from the bottom (above the pure sine
wave). In the next record above are numerous
harmonics which are further mcmsed in the top
wave,
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MY ORCHESTRA OF
AUDIONS.

(Continucd from preyious page.)

tion. Much the same effect can be obtained
with the musical audion by varying gradu-
ally the piteh of its note. Other effects
include the shrill warble of birds, staccato
drumbeats, heavy organ peals and notes
closcly simulating those of the familiar
orchestral instruments. Even in our pre-
liminary experiments wc succeeded in
producing new tones, tones far more
cthereal and beautiful than any now at the
command of musicians.

)

not
&Ffppsqnfeg{esa{

Cerfan iasects.

i

“

GHESTAUDIBLE
SOUND
B

HIGHEST NOTB OF |
2 THE ORCHESTRA

SR

£ R

Of the thirty instruments of the modern orchestra, the
lowest pitch is that of the tuba (32'7 vibrations a
second), and the highest-is that of the piccolo (4,752
vibrations a second). Radio-frequency currents in
general use range from 30,000 to 1,500,000 vibrations
a second ; the highest audible vibrations range up to

Lopular iVireles,s Weekly, January 13th, 1925

The reason why these effects were pos-
rible will be clear at once to radio engineers.
Musical tones are simply air vibrations or
oscillations that have frequencies within
the audible range. That is, they have
what we call ‘“‘audio frequencies.” On
the other hand, the electric ozcillations in a
vacuum tube, for example in a tube which
is being used as a generator of oscillating
current or as a transmitter for continuous
wave radio work, are much more rapid than
the oscillations of - sound. They have
higher frequencies or what we call * radio
frequencies.” Al this is familiar.

But. vacuum tubes can be made to oscil-
late not only at the high radio frequencies,
but also at the much slower audio fre-
quencies. This, indeed, is just what the
tube does when it goes wrong temporarily
and howls into the telephones of a radio
receiving set. It is oscillating at a com-
paratively low frequency, a frequency
within the audible range.

Synthetle Dusic.

All that we have to do to bring this
about artificially is to arrange a partial
feed-back circuit containing the proper
inductances and capacities to produce just
the frequency—that is, the tone—which we
wish. The electric oscillation thus pro-
duced, being already of audio frequeney,
requires merely to be fed into a telephone
or loud speaker in order to give us ordinary
sounds in the form of a musical tone.

The note of an organ pipe is produced
by the oscillation of the air-column inside
the pipe. The note of an audion tube is
produced by an electric oscillation in the
tube circuits. To change the pitch of an
organ pipe one changes its length, thus
altering the frequency of the oscillations
of the air-column. To change the pitch
of the musical audion one changes the in-
ductance or the capacity, thus altering the
frequency of the electric oscillations.
Either an organ pipe or a musical audion
circuit may be built or adjusted to give
out a tone of any desired pitch.

My next step in the development of the
musical audion was to arrange a scale
similar to that of a series of organ pipes.
In this audion organ, however, we used
switches in placc of the ordinary organ

keys. By pressing certain switches we.

cut in or out of the circuit more or less
of inductance or of capacity, thua changing
the frequency of the oscillations in the tube
and controlling the pitch of the

of all these bulbs wes fed into one set of
telepkone receivers or loud speakers, so
that the total energy emitted in the form
of sound was that of all the circuits in
action at any one time. It included all
of the notes being counded by the tubes,
just as orchestral music includes all of the
notes being sounded at one time by all of
the instruments which are playing.

Earlier Experiments.

These experiments of mine were carried
out six or seven years ago. There had been,
however, some still earlier attempts to
produce electrical music in other ways, not
using the audion. Notable among these
were the experiments of the Cahil Company
with what wes called the  tellharmonian.”

This instrument was a huge plant con-
sisting of a large number of alternating
curreni gencrators of the inductor type.
Each of these generators produced a current
of a certain definite number of alternations
a second, and each was tuned to the fre-
quency of one of the notes of the musical
scale. There was a different generator for
each note, just as a piano has a different
string for each note.

The currents from these generators were
controlled by a keyboard similar to that of
an organ and were combined thus into a
single, highly-complex musical current which
was transmitted over the telephone wires to
theatres, hotels and homes, where loud-
speaking horns poured this new electrical
music into the air. There were imitations
of the organ, the clarinet and other instru-
ments, and mingled with these were strains
of a quality entirely novel to musicians.

Tonal Resources.

In comparison with the telharmonian,
the musical audion has the advantages of
greater flexibility and ease of control as
well as of simplicity. As a source of
musical tones an audion is equivalent to—
indeed it is superior to—the alternating
current generator, but at'a small fraction
of the cost, bulk and weight. The necessary
parts of an audion organ might be contained
in the cabinet of an ordinary talking
machine and with a control the size of a
typewriter keyboard. With the audion
organ there arc no pipes or strings to require
great bulk, and yet it will produce musiec
ample to fill a large auditorium.

(Continued on next page.)

note cmitted from the telephone
receiver.

To give volume to the music
we connected a number of loud-
speaking horns in place of the
telephone receiver. With these
horns distributed in different
parts of thelaboratory, or grouped
together in one place, we secured
many novel effects in the way
of our synthetic music.

The bulbs used in these ex-
periments were three inches in-
diameter or less. We used one
bulb for each octave of the musical
scale. By an arrangement of
switches in place of keys, we could
producs from this one bulb, by
pressing the right switch, any of
the notes of that octave. Another
bulb was used for the next
octave, and so on. The output
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MY ORCHESTRA OF
AUDIONS.

(Continued from previous page.)

The greatest advantage of the audion
organ lies, however, in the increased tonal
resources which it puts at the service of the
musical composer. Musical tones differ
among themselves in three qualities : pitch,
loudness and quality. The pitch is simply a
matter of frequency; the greater the fre-
quency, the higher the pitch. TLoudness
.explains itself ; tones may be either very
strong and loud, or very faint—or anything
in between. Both of these two character-
istics of a tone are fully controllable in the
audion organ ; pitch, as I have explained,
by varying the frequency of the electric
oscillation, loudness by varying the input
of energy with a resistance or in any other
convenient way.

Explaining * Overtones.”

But the third characteristic of tones, the
tone quality, the audion organ also permits
us to.control ; and it is this, I imagine, which
will be of the most interest to the professional
musician.

The differences in the sound of the various
musical instruments are due almost alto-
gether to differences in the quality of their
tone. Middle C of the piano has a pitch or
frequency of 262 vibrations a second. This
same note played on a violin or on a clarinet
or on a French horn has exactly the same
frequency, 262 a second. Yet the notes
from these different instruments do not
sound alike, You can tell easily that one
of the notes is from the piano, another from
the French horn. What are the differences ?

They lie in the tonal quality, and this
tonal quality is a matter of what are called
‘ overtones.” A pure musical tone is a
simple and regular vibration. It is repre-
sented by a pure sine-wave curve, like the
curve of a perfectly regular alternating
current.

Incidentally, such an absolutely pure
tone eannot be produced by any ordinary
musical instrument and only with great
difficulty by the human voice. Al ordinary

musical tones contain certain overtones -

superposed on the pure tones. These over-
tones are tones of higher pitch, that is, of
higher frequency, which are¢ sounded at the
same time as the pure tone and blend more
or less completely with it. The overtones
produce little bumps and hollows, little
kinks, in the sine-wave of the pure tone. Or
they displace the maxima and minima of the
wave, so that the original sine-wave is no

How the ‘ Audion Organ ** may be played, By means
of valves, a loud speaker, and a suitable audio-frequency
oscillating circuit connected to a keyhoard—similar
to a piano or organ—music of, exceptional tome

flexibility and wonderful sweetness may be produced.

The apparatus may be con-~
trolled by ¢ stops *’ as in the
orgad, so that  the various
musical "instruments may not
only be imitated, but other
tone qualities may be produced
that are  unknown to the
musical world to-day. Mr.
John McCormack is seen at the
piano in the photo on theleit.

longer exactly even and symmetrical. In
electrical language they ‘ distort the wave
of the sound.”

Regulating Tone Quality.

This distortion is what produces tone
quality. A piano-note has a certain funda-
mental tone, a pure symmetrical sine-wave,
corresponding to the pitch of the note. It
also has certain overtones, corresponding
to vibration of the piano string in parts, in
halves or thirds or quarters. It has certain
other overtones, corresponding to parts of
the sounding-board or to other strings. The
actual tone is the sum and combination of
all these tones. The overtones distort the
sine-wave of the pure tone. They give it
its quality, so that you recognise it as a
piano tone. If your ear is very good you
may be able even to recognise it as a tone
from a certain individual piano or from a
piano of a certain mnake.

Similarly with other instruments, each
one has its own set of overtones which
it imparts to its fundamental tone. Each
one has its own tone quality. To some
extent this quality can be controlled by
the musician, as when a violinist changes
his tone quality by varying his ‘bowing,
or when a horn player sticks his fist into
the bell of his instrument in order to get
the so-called *stopped” quality into his
tone. _

Now all of these variations of tone quality
are obtainable—and controllable—with the
audion organ. The musical audion may be
adjusted so that its primary tone is abso-
lutely pure, a perfect sine-wave. Or this

- or surpasses all other instruments.
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primary tone may be altered merely by dis-
torting the electric circuits, so as to cause
any desired change in the quality of the
sound. It may be made to counterfeit the
piano, the violin, the ’cello or the horn, or
may be distorted into any sort of sound—
musical or grotesque.

Furthermore, the note of the audion tube
is controllable in pitch with extraordinary
precision. It may be altered not only in
steps of a full tone (as in most instruments),
but by half tones or quarter tones or even
lesser fractions. It may be played so as to
be always precisely in tune, an advantage
which -it shares only with the.violin and
other bowed strings and with the slide
trombone. All other instruments, among
ordinary ones at least, have a fixed series of
notes. Only these notes can be played, and
the musician can alter the pitch of these,
while playing, only slightly, if at all.

Mechanical Limitations.

On the piano, for example, D sharp and
E flat are the same tone, produced from the
same string. Every musician knows that
this is not quite as it should be. D sharp
and E flat ought to differ a little in pitch.
One or the other should be used depending
upon the exact harmony desired. But to
insert both in the piano would require too
many strings and keys. One note, about
half way between the two, must serve for
both. The entire piano keyboard is a com-
promise between musical desirability and
mechanical necessities. Its scale is not, it
cannot be, exactly perfect.

Other instruments have similar imper-
fections. Their scales " are never quite
perfect. Their harmonies are always a
trifle untrue. Only the violin and its lower-
pitched analogues, the viola, the ’cello and
the double bass; the slide trombone ; the
human voice—and the audion tube-—can be
made to produce absolutely true tones,
absolutely perfect harmonies. ® ]

In precision of control, for-beth pitch
and tonal quality, the audion tube equals
It has,
as the musicians say, great ﬂexibility, a
flexibility exceeding even' that of the. full
orchestra.

The Orchestral Scale.

The modern symphony orchestra con-
tains 25 to 30 kinds of instruments. Allow-
ing for the possible different wa}){s of playing-
some of these instruments, the composer
has at his service perhaps one hundred-
different kinds of tonal quality. His
available pitch range is from the highest.
D of the piccolo, at 4,752 vibrations ‘a
second, to the lowest C of the multiple-
valved tuba, at 327 vibrations a second.’
He can widen this pitch range a few notes
if he has an organ for very low tones or
if his violinists can play the six or seven
possible harmonics which range above, the
piccolo. But his "available range of tone
quality and his available range of pitch
do not fully coincide. He cannot play high
notes of bass-horn quality nor low notes
that sound like the piccolo or flute. The
flexibility of the orchestra, its resources
of tone ¢olour, or éxpression or emotional
portrayal, while very great in comparison
with the piano or with any other single
instrument, is still far from being as com-
plete as is possible in theory.

(Continued on next page.)
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(Continued from previous page.)

The whole history of instrumental music
may be regarded, by the way, as a more or
less successful effort by musicians to widen
the flexibility of their instruments, to in-
crease the sum-total of their tonal resources.
The original instruments of primitive man
oppear to have been two, the single pipe
or whistle and the drum. To these the
encients added a third fundamental instru-
ment, the stretched string or lyre. These
three possessed a very small range of pitch
and a still smaller range of tonal quality.

Pipes of Pan,

It was- the effort to increase. this range
that led to modern instruments. Qut of
the pipe grew first the notched or holed
pipe, which could play several notes, and
which survives in the modern flute. Then
came the combination of several pipes
fastened together in a row. These could
play not only a note for each pipe, but the
quality could be varied by using narrower
and wider pipes, or by making them out of
different materials. Hence the Pipes of
Pan, or syrinx; and out of these there
came, by direct and traceable descent, the
modern organ.

The primitive stringed instrument, the
lyre, developed even more widely in the
direction of greater flexibility. Pitch range
was attained by the device of changing the
string length with a moving finger, as in
the modern violins. - A marvellous increase
in range of tonal quality followed the inven-
tion of the bowed or scraped string to
replace the original plucked string.

Even ‘the drum followed suit in the
ecarch for greater flexibility. We have now

-AULIO FREQUENCY OSCILLATIONS
0-/0,000 CYCLES A SECOND

RADIO F/QEOUEIVCY OSC/ILLATIONS
ABOVE 10000 CYCLES A SECOND

|
|
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the tuned drum, or kettledrum, the various
tone qualities of small drum, base drum,
and tambourine, and, in addition, the
triangle, cymbal, and others, which are
really only kinds of drums made out of
metal, and made thus in order that the tone
quality might be different, that the com-
poser’s available range of quality might
be widened still a little farther,

Is It Perfection ?

Finally, we have the modern orchestra,
its available musical resources so wide that
they would have been totally inconceivable,
I suppose, to a musician of ancient Greece
or Rome, even perhaps to the religious
choristers of only two or three centuries
ago.

“Is this the final step ? Has the orchestra
as wide a range of pitch and tone quality
as we will ever be able to attain ?

I think not. I believe that the musical
audion will soon be able to widen greatly
even the great flexibility of the orchestra.
Audion tubes can play notes of any pitch ;
even, if necessary, notes several octaves
above the piccolo or the violin harmonics.
And they can play all of these notes high
or low, with any desired tonal quahty,
with the quality of horn or oboe or ’cello,
or with new qualities not yet known or

An Audion Organ.

What a resource for the composer!
What possibilities of new orchestration, of
undreamed-of harmonies and melodies,
tone colours, and cmotional effects !

Of course, we must not expect that the
development of the audion organ will ba
cntirely frec from practical difficulties.
At least two of these difficulties can be
foreseen already. One is that of arranging
a tube circuit which will be perfectly stable,
s0 that the tonc of the tube will not vary
until adjusted.

The second diffi-
culty is the devising
of a precise, rapid,
and dependable
system of control, an
equivalent of the
keys and valve me-
chanisms of the
ordinary organ.
Mere switches and

condenser knobs arc
neither precise
enough nor quick

7\

=
T

cnough.

At the moment
these practical
obstacles look pretty
serious. But obstacles
have a way of dis-

PMMOMUID

\J

appearing as we ap-
proach them more

R Vi

I/‘? YDIBLE

ol

YNAUOIBLE)

closely, especially
where the audion
tube is concerned.
Probably obstacles to
the development of
the audion organ will

0 = ! 2

HUNDREDOTHS OF A SECOND.

Vibrations that we can hear—and those that we cannot

two alternating current waves.

valve,

music deseribied in this article.

One is of a frequency that we ©an hear,
and one is of a frequency that oscillates so fast that the human ear cannot
detect it. Tle Hatter is used in radio work, and is usually produced by the
The valve may also be used to produco the audio-freguency oscil-
lations which are used by Dr, De Forest for the production of the wonderful new

be no exception.

In all my work
with the audion—
and I can imagine no
device in the wide
range of practical
physics which has
greater  fascination

3 4

The diagram shows

than this little bulb—I have found no
phase of its possibilities quite so interesting
o8 this one of thc production of musical
tones.  Certainly the idea of producing
beautiful tone effects by such an entirely
new method, unknown to our great com-
posers, offers to musicians an alluring field
for their genius.

In the audion we shall have an instru-
ment suitable for home entertainment as
well as for furnishing music to a big andi-
torium. And music thus produced may
be taken up again by the audion, this time
for broadcasting, and finally received by
the countless other audions of receiving sets
throughout the world., The musical audion,
the radio transmitting audion, and the
receiving audion, each one doing its share
towards the enrichment of life !

AMMETERS ANMD
'VOLTMETERS,

By GEORGE SUTTON,A.M.ILE.E.

HE writer once heard a story about an’
electrical student who was given an
ammeter and a voltmeter to connect

up to a circuit, and was found later in a state
of mental puzzlement. He said that he had
connected them in series and nothing had
happened. Then he connected them in
parallel, and one of them had gone click,
and the other seemed to be doing something.
Then he took off the covers and stirred up
their “innards” with his pipe stem, but
that did not seem to make them any more
lively.

A True Story,

We were reminded to-day of the story,
when we went into a dealer’s shop where
the man was puzzling how to connect up a
045 ammeter. He did not like to put the
shunt across the meter because it would
short-circuit it. Fortunately, he had not a
“live” ecircuit to try it in series. Most
small ammeters which will be used by wire-
less men are made without external shunts,
but the principle of their use is the same.

Another memory of the writer’s is of a
Government store, issuing an ammeter and
a shunt, when demanded, as ordered by
regulations, and ignoring the superfluous
consideration of whether both parts bore
the same number. This was discovered
when the testing department were brought
to book for passing inaccurate instruments
into stock.

The Difference.

It should. be borne in mind that an am.
meter measures the current in amperes
pasging through a circuit, and cannot do so
unless the current actually flows through
the ammeter, so it is put directly into the
dircuit, or, as electricians say, ‘‘in serics.”

If the ammeter has an external “ shunt,”
this is put in series £o that the current flows
through it. The reading portion is then
connected across the ends of this shunt,
being calibrated to read the amperes paSSing
through the shunt.

A voltmeter registers the difference in the
pressure in volts between any two points in
a circuit, as, for instance,the ‘terminals of a
battery. If this distinction can be borne in
mind, it may save some good instruments
from being ruined.



Popular Wireless Weekly, January 13th,-1923. & 755

GET IT at GAMA

You can only save a few shillings by buying ‘“cheap’’ | upon. Experiments and research in the Gamage
apparatus of uncertain origin, but you can save | Breadcasting Station maintains their lead in
endless irouble by buying all your nzeds from design. RBehind all is the Gamage repuiation for
Gamages. Here every single purchase can be relied Quality and Value—second to none in the World

REDUCED PRICES FOR ALL WIRELESS GOODS DURING SALE NOW PROCEEDING

CAMAGE. LONDON.

For connecting 'phones and batteries in a
valve circuit and wherever it i8 essential to have |
zood tonnections at difficult junctions. Pro-
tesslomls as well as amatéurs, will 'mprecnte
l the a(l\"mtagei of this little p.lnol 'lbsurfn"o

wiring. Beantifully finished in
matt ebonite § in. thick. Sizes
| 5¢in. x 2%in. x 1}in. Price

SIX-STUD

Mounted on ebonite base,
as illustration.  First- G
class instrument finish,

London made. Price

! camAGES
|| TWO-VALVE BROADGAST RECEIVING SET | t',,!ﬁj!,elﬁ!ff'\g'd ,EQLIE,"X“P},{Z&}

Fully licensed and passed by the Postmaster-General. Regd. No. | paize bottom. Finished in polished mnhomnv
2022. Designed to meet the requirements of the more advanced with ebonite top. Destgned to

DEAD-END SWITCH

Tliminates detrimental effects of ** dead p enthusiast. The combination is one H.F. and one Detecting Vaive | give total output of 105 volts 2 9 6 I

when | with an adjustable H.F. Transformer in two stages. The tuning | varied in seven steps of 15
emlqct °§‘, t‘o\?tg‘)ﬁnﬂéoﬁaqcoﬂng E,;‘Sﬁd off. inductances arc contained in the cabinet and are varied by means § yolts.  Price, container only,
hffc&? is then tapped off1n sections, -md | of a nine-stud switch. The whole is mounted in sloping panel Iccmmetp with Batteries, ready for use, 55/-
requisite number put in for tunmg | cabinet of polished mahogany. The complete set comprises Panel a3 gmall size to take 60 volts, 4 tap- 1 5 /6
,mlms of rotary arms above, Accumulator, H.T. Batteries, Phones, Aerial | pings, cont:iner only
and thus disconnecting ] Wire, nsulators, Lead-in Tube, Switeh—evervthing Cnmpl(to with Batteries, ready for use, 31/-
: = necessary to eroct a hizh-grade and most eﬂment Batteries, 3/9 per unit of 15 volts.

.

B ﬁ?"gh Class] e “SONUS” UNIT VALVE
o High- , PANEL wyeefs
SWITGCH |. For the ex-

perimenter.
Designed to
hviate the
use of seve-
ralseparate
parts in
v alve re-
ceiving set.
C om prises
Valve Hglder, Filament, Resistance, Grid i
Condenserand Leak,” Phone(‘on(leuser,and
necessary terminals for conpections \\'1tll

posilions clearly engraved.
Finished in polished ma- 35

hogany and eborite with
heavy brass Terminals.

WAVE CHANCE PANEL '

Designed toia- ilitate the change over from

Beautifully iinished
Ibuml:hed brass and cbon-
ite. Contact made by lamnin-
ated spring. Price, Post 4d short to long wave-lengths. A half turn {
of tho centre knob changes w uve- length I

IPure Copper SWITCHES i s L fromghort
ountad on Porcelain bases. to long
(st V6l ke oy 4, /@ | CAMAGES CRYSTAL RECEIVING SET [ranionels” |

switch = finished with

Double Pole, ditto, 6/6. Fully licensed by Postmaster-General. Regd. No. 226. Tuning ebonite pancl,
! Double Pole, single- thmw 5'6) coil wound with hest quality wire, and tapped in four places. This, !lctm polished
| Similar Type on Lhonite Bases, when used in conjunction with the Variable Condenser, which is of mahogany
giving better insulation.& /@ the best possible workmanship, gives a good variation of turing. 1.ontainer, as
lbmgzlc Pole, double-throw / . The crystal detector, designed to prevent dust from detenor'\tmg shown. Size
the sensitivity of the crystal, contains our famous * Permanite *
Crystal, which las given such excellent results. Thé task of

(9

8 gt

i@.

m

1 PDouble Pole, dltto, 9/- 4;‘ znA x4%in.

t o1 i
[} PO,St % | finding a sensitive spot.on the crystal is minimised by means of a | g
| buzzer. Will receive Telephony for 30 miles, and ‘signals from I’nce
| Spark stations using a wave-length of 300-500 metres for 150 to 200
| | miles. Complete in polished mahogany
1 cabinet, with instruments mounted on* I
pc-hnhed Ebonite ; 'Phones, Aerial \\ 1re, -

e e = e — = — — and Insulators ready for use. - i _ — e e |

. W. GAMAGE, Ltd.. HOLBORN OND@N E.C.1.
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RADIO YEAR BOOK

An indispensable Reference Book for

everyone interested in Amateur

Radio Receiving

YEAR BOCK YEAR BCOK

contains amongst many other contains in addition to ‘;)sefuml g?t:::
useful articles the following - 1 6 . e e
=0 est authorities, such as:
Map showing proposed Broadeasting Stations. Nel Alan A. Campbell Swinton, F.R.S.
Post Office Broadeasting Conditions. Prof. G. W. 0. Howe, D.Sc., M.LE.E,
Lists of Amateur and Official Stations, E. H. Shaughnessy, M.I.E.E., M.I.Rad.E.

How to Piek Up Tlme Signals,
The Wireless Societies.

Inventors’ Guide.
Morse Code.

Leslie MeMichael, M.I.Rad.E.

Sir Wm, Noble.

N. P. Hinton, B.Se.

J. Swinburne, F.R.S.

In short:

The Radio Year Book

forms a complete guide for all who possess
or are about to purchase a Receiving Set, and
for those who manufacture or supply Radio Apparatus.

The Ycar Book contains nearly 150 pages of useful information. It may
WO RTH READING. be the means of doubling the value of your receiving set. The cost is

nominal ; the value is phenomenal. Order a copy to-day.

OF ALL BOOKSELLERS, OR FROM :

SIR ISAAC PITMAN & SONS, LTD., Parker Street, Kingsway, London, W.C.2.

N po R S@E SR IS 428 0 B E N NS S

Poor 'Phones mar|] CHANGE OF ADDRESS

= ¢ }1 = P rogramme Owing to increase in .business
ECEIVING broadcast music

through bad ’phones is like ad 1 0

trying to read F L tele- COMPONENTS LIp

phony on a crystal—the results
are the same—very poor.

Fit Ericsson ‘Phones—and Tisten. have removed to larger and more convenient
Hear the sigs. come through like a ” H
flute. No metallll]c som})lds or dYsi premises at
tortion. Mark how the natura =
toue of voice and instroment is 19, RATHBONE PLACE, W.l
............... ) g’eﬁ;‘;ed‘;,mes: R Pomll (19 doors from Oxford Street, and 3 mins. from
: 2-30‘:,0:‘;]':".'2 enough to possess a pair of your Tottenham Court Road Tube).
kY . . .y
- ‘phones.
:",‘,’2‘,’,‘“3‘;‘,'; i Light - and comfortable, well Telephone: Museum 5261.
B Al : balanced and delicately accurate Telegs : Radponents, Westcent, London.
: Tesistances @  withal, robust in constroetion,
o Imstock. i Ericssom 'Phones conmect up as the

ideal 'phones for your receiver.
Write to-night for free illustrated
tist.

BRITISH LM ERICSSON
MANUFACTURING Co., Ltd.
International Buildings,

67/73, Kingsway, W.C.2.

THE CHEAPEST
2 =-VALVE SET
£9 -0~ 0, complete with HEAD-
PHONES, ACCUMULATOR, Ete.

B.B.C. surcharge extra £3-0-0.
INTERVALVE

TRANSFORMERS
Cash returned v wnot satisfactory.

20/- each.

24/-
¢¢ The Services
Complete
use them.” HEAD.
PHONES
4,000

ohms.

Telephones| e st debrmon con v,

6 & 8, ROSEBERY AVENUE, LONDON, E.C.1.
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IDEAS FOR THE AMATEUR.
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CYCLE RIM
) “SPREADERS”

“DOWN LEAD ™

THERE are many ambitious amateurs
who, either tired of, or- dissatisfied

with, the ordinary single or double
wire aerial, aspire to the more pretentious
type of cage aerial.

While the arrangement has been wused
in the past primarily for transmission,
there is no rcason why it should not be
utilised to obtain excellent reception ;
and it is possible that the difficulty of
constructing efficient “spreaders”  has
played a large part in deterring the amateur
from attempting its construction.

Good Insulators Required.

A simple way of overcoming the difficuity
in question is to procure some old bicycle
wheel rims, which are admirably suited for
the purpose, and which are of sufficiently
large diameter to ensure a good spacing
wf the wires, provided that only a reasonable
number are employed.

Before the aerial is raised into position.
the rims should be Weavily varnished or
shellacked, The insulators should be of
the best variety obtainable. For long
acrials it may be found necessary to use
more than two # hoops,” or rims, as shown

<

Pl

TO ALRIAL TERMINAL
ON SET

in the illustration, and a fairly good rule
.it to employ one hoop to every 20 or 25 fect
of aerial wire.

The down leads should be carefully
connected, a thoroughly reliable and firm
joint being madé in every case. = Where
the down leads are °‘ bunched,” as at A
in the-drawing, the joint, in addition to
:being soldered, should also be hound with
copper wire,

A USEFUL BOOK.

IRELESS HANDROOK AND Diary. Edited

by Paul D. Tyers. (RadioPress,Ltd.,
London, 2s. 6d.) This useful and, we
might almost say, indispensable little book
is in every way acredit to its authoritative
publishers. Letts’. diaries are universally
acknowledged as THE diaries and therefore
.the Rddio Press has adopted the wisc course

of -prefacing one of the handy pocket-size.

‘* Letts,” with 40 pages of informative wire-
less data and diagrams which is entirely in

addition to the usual comprehensive infor-

mation on such general matters as postal
_regulations, sporting, and gardening notcs,
ete.

=

forming the downlead

STRAIN.

GOOD method of connecting the
“downlead ” of the “L”™ type of

aerial to the horizontal wire or wires

is shown in the illustration at Fig. 1. The
strain on the actual joints is negligible, but
the wires should be thoroughly cleaned,
soldered, and hound in the usual manner.

4S:s ATOR JOINT ~ NG STRAIN

( #

‘ \ FiG. 1.
y 3
=
sowre? \\ S STRAN
\‘ FIC 2.

b:3

If this is done, it will provide added

‘security, as should either wire break loose

from the insulator, the aerial would still be
retaied in position, although the strain
would then be applied to one of the two
joints: -

Worth the Trouble.

It may be argued that ander noumal
conditions there is no need to impose any
strain on the downlead. This js not correct,
however, as in any case, if the two wires be
jointed, as at Fig. 2, the joint will at least
have to stand the strain imposed upon it by
the weight of the wirc.

AN INSULATING

HINT.

HEN constructing a witeless set the
amateur should be exceedingly
careful ‘to see that all wires and

other conductors are insulated one from the
gther. Bad effects are often eaused through
neglect of this very important point.

Some little time ago the wrter built a
{our-valve set, and experienced inter-
mittent rustling and seratching noises
when the instrument was working. Every
wire was carcfully examined for bad joints,
the leads to the terminals also received
particular attention, but still the noises
continued. )

After exhaustive search, in which an old
telephone receiver played an important
part, it was discovered that surface leakage
was taking place, the current from the high-
tension battery crossing from the filament
pin of each valve socket to the anode pin,
and thus completing-the circuit.

Breaking Surface Film.

Each socket was removed from the ebon-
ite base, and diagonal saw-cuts made be-
tween grid filament and anode pinson both
top and bottom of the sockets. Sulphur,
which has the property of breaking up sur-
face moisture film, was then melted in a
spoon hefore the firec and run into the slots.

On returning the sockets to their base,
the leads were soldered on to the pins, and,
as a further precaution, shlphur was also
poured round the latter. The results were’
excellent, and, using five valves, the writer
has absolute silence on his instrument.

The downlead.
also, unless strained
to'a certain extent,
will tend to form
itself into a spiral,
‘which is not only un-
sightly, but to somse
extent inefficient.

JA free, swinging
downlead of this
type would, in ad-
dition, exert heavy
strain upon the joint,
and tend to pull
away from the
horizontal aerial
wires if subjected to
the huffetings of a
winter gale. T¢
would, in any event,
most certainly
weaken  the con-
nection, if it did not
break loose al-
together.

The first method
has much to recom-
mend it, and is well
worth the small
amount of trouble

entailed by its in.
stallation.

A Handsome Cabinet Set.

Seat in by M. P. Taylor, 367, Soho Road,
Birmingham.
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THE amateur of to-day is the professional
of to-morfow, and the professor of the
day after, so that the seed bed of the
whole wircless plantation is the amateur
wireless association.

This being so, it becomes necessary to con-
sider the tillage of this garden, whose buds
open out into the gorgeous flowers of
imaginative foresight, the delectable fruits
of ripe experience, and the germinative
seeds of further achievement.

Getting to Work.

Few hobbies or amateur preoccupations
possess the suitability to- become the con-
necting link between persons of widely
different temperament and social standing
as the study of wireless. Not many pur-
suits have so universal an appeal to the
imagination or are so easy of comprehen-
sion by so large a number of devotees.
The wonder is, therefore, not that so many
wireless societies exist, but that there arc
not a very great many more. Tt is merely
diffidence on the part. of those capable of
gathering .up to-
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THE AMATEUR WIRELESS ASSOCIATION.

By GEORGE SUTTON, A.MIEE.

no feclings ;. -they would only get-in .hiss
way and prevent his perfect functioning.
If he is the right man he will see to it that
transgressors of the written and unwritten
laws of debate shall have all the feeling
necessary to make them subside.

I have mentioned the chairman first be-
cause he comes first, but an officer of much
greater importance than he is the secretary.

-1t would be impossible to overrate the in-

fluence which the secretary has upon the
association.

It will take colour from -his views; it
will prosper as he interprets and makes pro-
vision for the negds of the members. In no
other connection can the scriptural injunc-
tion be more closely applied, *“ He who would
be great among you, let him be your
minister,” for the secretary is servant to all,
and if the most retiring member does not
instinctively feel that the secretary is his
secretary, the mark of perfect organisation

. has been missed.

It may be objected that these are mere
platitudes, but I plead in extenuation that

gether those of their
friends who have a

them, coupled with
the very English trait
of being generally
unwilling to break
new ground, and if
my remarks lead to
the inauguration of
only one new wire-
less club I shall feel
that- I have not
laboured in vain.
First of all it is
necessary to get-to-
gether, and many a
preliminary meeting
has been held at
street corners. Yon
cannot very well
elcet a chajrman pro
Jorma there, how-
ever, but any room,

L ]
F AN i

with not too much

A . Mr. R.
furniture in it will do :

. {or talking purposes.

You will probably have no difficulty in -

electing a chairman for the preliminary
meeling ; fomeonc always scems to be at

hand to drift into that position more or less

naturally, and as a matter of course.

Choosing Capable Officers.

A chairman is a distinet necessity, and if
any progress ig to be made even from the
first, he must know and apply the general
rules observed when a few people meet
together for a discussion. A meeting
having a chairman who can’t or won’t
“chair” is like the headless body of an
eel : there may be plenty of life and move-
ment, but if you get anywhere it is quite by
accident. Caution should be observed in
confirming the appointment, as the subse-
quent discovery that your chairman is in-
competent for his job may lead to quite dis-
tressing incidents. There is no need, even
when you have found what you consider to
be the ideal chairman, to study his feelings
in any wav. because the born chairman has

G. Wooler's set, 91, Londonderry Road, Stockton-on-

Tees,
Co. Durham.

should a promising association be brought
to grief by unsuitable officers, the clock is
set back in that neighbourhood for a long-
time before things can again be considered
as normal, and the possihility presents itself
of starting all over again. The time thus
lost, is a definite and direet loss to the whole
amatcur wireless community.

We will assume that the association is
formed and the right kind of officers duly
elected, and it now becomes the burden of
well-wishers how to run the show, not only
to keep it level, but continually to progress.
As the late C. H. Spurgeon once said of the
man on a bicycle, you must either go on or
go off. A constant stream of new members
is absolutely essential if you are not to lose
ground. ]

If your secretary has not the instincts of
the journalist, search out onejof your mem-
bers who has, and make him your publicity
officer. The local Press will greedily absorb
all the *right kind of stuff” you can let
them have, and our science is so romantic

that it would be a pity not to attempt to
shed the beam of the pure light of science in
the darkness of your neighbourhood. The
technical Press also is eager to leam all you
are doing, only the recital must be short,
crisp, and sweet. 3

As regards the agenda for your meetings,
there is little difficulty in getting first-clags
men to lecture to a good society, but this
sort of thing should be done sparingly. It
will probably be found that the best lec-
turer makes a telling appeal to only about
half of his audience. He cannot be aware
of the receptivity or the assimilability of his
listeners, and he will be talking over the
heads of some the while he is talking “ baby
stuff ” to others. You will have difficulty
in finding a better means of providing enter-
teining and instructive stuff than that
gathered on your own floor by an agenda
committee,

Studying the Members,

Take your time, and elect good men to
represent five grades of members in your
society—one for the elementary, one for
the intermediate, and another for the ad-
vanced. The eother two are again inter-
mediate between the first and the second,
and the second arffl the third. It is the sole
business of this committee to canvass their
constituents and kecp the society advised
of their wants and wishes. The secretary
will very soon Jearn what are the capabilities
of his members, and while some members
are quite hopcless in proving their peint
mathematically, these same people may be
whales for practical work and have an al-
most intuitive sense of what to do with
tools. Nor will it always be the member
who is most eloquent who is also most
edifying and informative, for the halting
tongue may be able to convey some priceless
hints on working refractory materials.

It would be very injudicious also to try
to lead a member who had exclusive infor-
mation to betray his trust, even apart
from the point that it was not playing the
game. The temptation to extract advance
or exclusive information must be sternly
repressed, for the very presence of such a
member indicates that he has an interest in
the society, and will be as communicative
as it i3 permitted him to be. It should
rather be the secretary’s care to give such
members warning that the publication of
matter at the society’s meetings jeopardises
his chance of obtaining exclusive property in
the ideas by means of patent rights or
registration.

Rules and Regulations,

Many rules, like pie-crust, are made to be
broken, and a new society should be sparing
in the number and scope of the rules it
adopts. In a science such as ours, which
is ever moving forward from success to
success by long and rapid strides, the rules
governing the society should be elastic and
easily capable of amendment; but such
amendment must be effected at a special
general meeting convened for the purpose,
and of which due notice must be given.
Rules should not be enacted to trap or
terrify the members into infringing them,
or be at all invidious. We may paraphrasc a

‘Continued on page 761.) i
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LET EXPERTS TEACH YOU
THE WAY TO SUCCEED :

There is no royal road to success, but this is undoubtedly the easiest way:.
Both of these books-are written in plain, simple language by a number of the
cleverest craftsmen and-engineers of the day and illustrated by thousands of
photographs and diagrams. Wireless enthusiasts are particularly well catered
for and can become thoroughly proficient at their hobby. Hundreds of other
things are taught, too, from which good money can be saved and made.

AL, T AT A

¥

The book that has helped thousands
-Let it help you

THE AMATEUR
MECHANIC

Tells you and shows vou in simple language, and by over 6,000 photographs
and diagrams, how to do 400 valuable jobs. There is no need to study
or gain experience; you can start right off from the word * go!" and do
almost any job, from mending or making a pair of boots or repairing a
burst waterpipe, to redecorating a housc or fixing up a powerful wireless
set. The latter Is the subject of some especially up-to-date and interestin

articles, and the letter . we quote on this page will tell of its wonderful
success, etc., ctc.

WIRELESS SUBJECTS TAUGHT

CONDUCTION AND INDUCTION SYSTEMS—RADIATION SYSTEMS
—TUNING AND RESONANCE—OSCILLATORY CIRCUITS—THE
MARCONI COHERER—A SIMPLE ANALOGY—TRANSMITTING—
RECEIVING—THE CRYSTAL DETECTOR—FOUR TYPES OF
TRANSMITTING APPARATUS—THE THERMIONIC VALVE—
RECEIVING CONTINUOUS WAVES—LOGICAL SEQUENCE OF
THE INFORMATION—AERIALS—THE SINGLE-WIRE AERIAL—
THE T TYPE AERIAL—THE TWIN-WIRE AERIAL—THE EARTH
CONNECTION—WAVE-LENGTH OF AERIAL—MAKING A LONG-
DISTANCE CRYSTAL RECEIVING ‘APPARATUS—GENERAL
DESCRIPTION—CAPABILITIES OF THE APPARATUS—SPECIFI.
CATION—THE TUBULAR CONDENSER—THE VARIABLE CON-
DENSER—THE CRYSTAL DETECTOR—CONNECTING UP COM-
PLETE SET—WORKING THE SET—MAKING A COMPLETE VALVE
PANEL—GRID CONDENSER—FILAMENT RHEOSTAT—RESER-
VOIR CONDENSER—WIRELESS TELEPHONY—THE TRANS-
MITTING STATION—-THE RECEIVING STATION—GENERAL
ADVICE—LIST OF CHIEF STATION

OTHER JOBS YOU CAN DO

4low to Build Your Own Sheds, Outhouses, Poultry Houses, etc.—How
to Cure Damp Walls, Leaky Roofs, and Smoky Chimneys-—How to Make
Garden Frames, Garden Furniture, 4nd Garden Paths—How to Mend
Windows, and to Make, Mend, and Strengthen Locks and Bolts—To Clcan,
Qverhaul, and Repair Motors and Motor-Cycles—To Instal Wireless

Telegraphy, Electric Light, etc.—To Work in every kind of Metal—To’

Etch on Brass—To Write on Glass—To Make Hectographs—To Build a
Boat, a Canoe, a Canvas Canoe, etc.—To Paint and Paper a Room—To
Sole and Heel and Patch Boots and Shoes—10 Make a Pair of Hand-sewn
Boots, etc., etc.

A FREE BOOKLET TO TELL
YOU ALL ABOUT IT.
Wiins, Zemswnsesr: To THE WAVERLEY B0OX CO., Ltd.,

From this work you can learn

all about electricity and wireless
from “A” to “Z.

ELECTRICAL
ENGINEEFRING

By H.H.Simmons,M.LE.E. & A.B.Avery AM.LE.E,
with over 1,000 illustrations.

SOME OF THE CHAPTERS

What Electricity is and some Agcount of its Discovery- -Electrification
by Friction—** Electrics '’—The Attraction of oppositely Electrificd
Bodies and the Repulsion of similarly Electrified Bodies-~The Atomic
Constitution of Electricity—The Elcctron Theory as a sound Working
Hypothesis—The Electric Current—E.M.F. Current and Resistance—
Work, Energy, and Power—Condensers—When a Condenser is said to have
Unit Capacity—The Effect of Dimensions—>Materials-—Mctals and Im-
purities—Effect of Temperature—Alloys —Electrolytes —Insulators (Wood,
Cotton, Silk, Paper, Indiarubber, and Guttapercha, Vulcanised Fibre,
Asbestos, Vulcanised Indiarubber, Ebonite, Vulcanite or Hard Rubber,
Glass, Porcelain, Mica), Oils, Fats, Gums (a List is appended giving the
Resistant Strength of other Jnsulating. Materials ; this Information is
Priceless to the Practical Worker)—What ““ a Law ”’ means~~Ohm's Law—
Resistances in Series 4nd in Parallel—Cells in Parallel and Series—Potential
and Potential Differences—Fall of Potential— Application of Ohm’s Law—
Simple and Complex Circuits—What the Voltaic Cell is—The Cell as a
Furnace—Consumption of Fuel—Chemical Action in 2 Cell-——The Element
—Local Action—Polarisation—E.M.Fv and Resistance of Cells—Quallfi-
cations of a Good Battery. Classification of Cells: Thé Grove Cell—The
Bichromate Cell—Tuller’s Bichromate,

THESE CHAPTERS EEPILACE
YEARS OF STUDY

To gain the knowledge and experience this book gives would in
the ordinary way take years and cost much money. Send off the

<> I think I ought to tell
you how much I value ‘ The
Amateur Meohanio.” It
has proved of great assistance
in a variety o obs, an
especially as’to the article on
WIRFELESS TELEGRAPHY.
I constructet an instru.
ment  entirely according
to the Instructions, and
way rewarded with auccess
on the first trial. Sunday
last was, for me, a red-
lotter day, as I succeeded,
with the same instrument,
in picking up the telephoric
message from London to
Geneva at 9.40 a.m. Consider-
ing that my aerial is only
42 feet lonﬁ and 18 feet
high, I think these are
grounds for gelf-congratula.
tion. ¥ may add that
until I became in.
terested in the article
in you *Amateur
Mechanic, I had mnot
the slightest ilementary
knowledge of Wireless
Telegraphy.”

(P.Wi.E. Dept.),
96, Farringdon Street, London, E.C.4.

Please send me, without charge, ypur Free
Tustrated Booklet, contalning all particulars
as to contents, authors, etc., of *“THE
AMATEUR MACHANIC *; also information
as to your offer to send the Complete Work
for a merely nominal first payment, the
balance to be paid over a few small monthly
payments, beginning thirty ' days after
delivery.

Name.......ocooanennannes R ..
(Send this form in unsealed pnvelope with
halfpenny stanip.)

coupon and find how to save all that,

THIS FREE
BOOKLET

comes on receipt of the
coupon. It shows you
many of the illustratiofis
and some specimen pages
from the work jiself.
Theéfe Is no cost o obliga:
tion attached to it, so

SEND FOR IT
TO-DAY!

No charge nor obligation to order anyth ing

To THE WAVERLEY BOOK CO., LTD.,
(P.WLN, Dept.)
96, Farringdon Street, Londos, E.C.4

i’lcase send me, without charge or obligation
to order, FREE Déseriptivé Booklef on your
hew work, ¢ ELECTRICAL ENGINEERING,”
with particulars ag to ‘‘ Waverley * -terms of
payment after delivery by emall monthly
payments shonld T decide to order the work.

Name -
(Send this form or a post card.)
Address .......... e . .
P.Wi.N. 1923,
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Tele. :—
‘HOP 134 '

We

Transformers, L.F. and H.F.

Headphones (all types, all resistances).
ondensers, variable and fixed (all capacities).

Varic-Couplers and Variometers.

Coil-Holders and Coils.

Anti-Capacit watches (all types).

Rheostats (aﬁ tvpes).
Radial Switches (5, 10, and 15-way).

; ‘Valves (M.O. and Mullard ’s).

Ebonite Valve Holders, Dials,

parts and in Sheet.

Scales, other

IMPORTANT

have opened very commodious premises at

54, GRACECHURCH STREET, LONDON, E.c.3

for. the demonstration and sale of all types of

WIRELESS RECEIVING SETS -and

Amateurs and Experimenters will be able to obtain every part required for any type of Set
INCLUDING—

PRICE LIST ON APPLICATION
PETTIGREW & MERRIMAN, LTD., 122124, TOOLEY STREET, LONDON, S.E.1.

NOTE—54, Gracechurch Street is a few yards from Monument, Eastcheap, Bank, Cannon Street, and London Bridge,

“CLARITONE” LOUD SPEAKERS.

Brass W.O. and Telephone Type Terminals,
Nuts, Washers, Contact Studs, and all other
parts.

Accumulators.

Dry Batteries.

Aerial Wire.

Insulator s,

Hertzite and Galena.Crystals. .

Cotton and other Tubings (all colours).

Etc., etc.

HULLO!!! C.Q. .
WILL DAY CALLING .

TO ANNOUNCE SOME RARE BARGAINS.

BRITISH MADE HEAD PHONES, . i
150 ohms .. .. .. 18/6 per pair '
{ SPLENDID QUALITY BRIT]SH

MADE HEAD PHONES, 4,000 ohms .. 26/~ per pair
BEST FRENCH HEAD PHONES,

REAL SOLID COMFORT,

ohms .o «a 21/ per pair
BEST IREVCH HEAD PHO\ES

8,000 ohms .. <« .. 27,6 per pair

Sm"]c Head Phones thh cord "150

ohms .. o 6/~ each
100 fect 7 Stranded Coppcr Acrial Wire . . 2/6 per coil

Trench Buzzer Sets, complete with
Morse Tapping Key and Head
Phone ..

| Best Quality Fxlnment Resmtance .
3-Way Coil Stand for Panel Mounting.. 15/ each postage Gd.

Insulated Sleeving, all colours, 12 mm, 5d. per yard

‘Brass Terminals with Nut and Washer 1/6 doz.

Bobbin Type Insulators .. .. 1/-doz., postage 9d.

Porcelain éhnll l‘ypo Insulators, 5d. cach. Sheet Ehonite,

Grade A, cut to any size,.” Every Requisite in Stock for Wireless.

TRADE SUPPLIED.

These are only a few of our bargains. Do not fail to send
for our Price List giving the lowest prices for the best
quality goods. Postage on all goods extra.

Write for our new Jnnuarv Catalogue, now readv. |

| Wealways Stock the Famous HERTZITE CRYSTAL

at 2/6 each,or mounted in Brass Cup 2/10, Postage 3d. extra.

WILL DAY, L1D,

19, Lisle St Leicester Sq., London, W.C.2.

’Phone : Regent 4577.  Telegrams: Titles, Wéstrand, London*
G

. 10/8 each, postage 1/6
2/9 each, postage 3d.

'RELIANCE RADIO|
SERVICE CO.

THE ‘ RELIANGE **

CRYSTAL REGEIVING GABINET
P.O. Reg. No. 277.

Consnsnng of Ebonite Panel in Oak Case, with
id. Tuning Coil, 300 metre wave- leng!h 001
Condenser, Patent Crystal Detector, Silicon’or
Hertzite Cr)slul Spring in small chuck ball
joint action with Variable Pressure, the whole
totally cnclosed in glass tube, thus cllmmaung
dust and d

Accessones |nc|udc 1 Pair Fellows 4,000 ochms
Double Headphones, 100 feet Stranded Copper
Wire, and 4 Insulators.

No {urther outlay. A guaranteed range of 20
miles for broadcasted concerts and will take
2 Pairs of Double Headphones with perfect
clearness. Each Set tested an
ully guaranteed and we confi-
dently assert that for the price it
is the most reliable yet offered to
the Public and it is manufactured
. | by onc of the oldest firms in the

trade,
Price Complete. Post Paid.
£,

Instrument Oaly. Postage 1s.

We have also a complete range of
Valve Sets in stock from £7 to
£24. Call and inspect the
famous Fellophone 2 and 4 Valve
Sets, Prices £10 10s. and
£17 10s. respectively, Also the
Fellocryst Super
Price £4 7s.6d. Demonstrations
mven daily. Call and get satisfac-
tion, no fancy prices but honest
e for money. Hours 10 a.m.
p.m.

Crystal  Set.

Illustrated Catalogue Post Free.

RELIANCE RADIO SERVICE CO.,

2!

233, St. John Strect, Clerkenwell, Londoa, E.C.1
‘PHONE : CLCRKENWELL 4290.
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THE AMATEUR
WIRELESS ASSOCIATION.

(Continued from page 758:)

common saying and read jt : * Happy: is the
gociety which has no rules.”

Rules, however, are necessary for a plat-
form from which can be enforced law and
order, and an appeal to an unwritten law
is slways a poor sort of thing. No general
set of rules can apply to all cases; ; for
instance, ‘rules differentiating between full
members and associate members are neces-
sary enough in such a society as the Wireless
Society of London, but would be ridiculous
in a little country village or a rural district.

Hold a special general meeting for the
purpose, and invite every member present
to suggest a rule or a subject or purpose for a
rule, and then let the commxttee go over
them all as one goes over one’s belongings
before going on a walking tour and delete
all that can be done without. Then call
another special general meeting and say
what you have done and why you did it.
The sense of the members will then have been
taken as to how they think the clubrshould
be run, and the executive will not have
to bother overmuch to enforce obedience,
nor the printer to print unnecessary rules.

Unless you have real business to transact,
do not worry your committee to turn up at
a lot of extra meetings. Good committee-
men are generally those with many other
interests, and they will be inclined to grudge
the time spent at a meeting which does not
commend iteelf to them as necessary. At
the same time a committee is a real neces-
sity, for if the officers of the club take too
much upon themselves they are the people
to point it out and to clamour to share the
responsibility.

" Royal Presidents.

Onc rule must relate to the hour and night
of meeting, and this, like the place of meet-
ing, shonld' be invariable. Ft will not even
make amends for a movable night and time

- if the members were able to be circularised

)

for cach mee’tlng, for the circulars would he
bound to arrive after the members had made
other arrangements. Far hetter to hold a
weekly meetmg at an invariable hour and
trust to your agenda ‘committee to provide
a bone to pick.

"A treasurer with a banking account is a
very uscful officer 10 be-able to call upon in
time of need, and, although it is generally
a badly run society if it gets into debt, there
is nothing like & good healthy debt on.a club
to get members to pull together to wipe it

1 ofl:N

New candidates for membership should
always  have to run the gauntletin some way.
1f they only have to ask in order to receive
full membersliip, they ‘will not value the
pmnle"es so highly as if they had to piove:
their ﬁtness in some way. It should always
be possible for members to ballot against a
candidate, and in-any case an intimation to
the secretary o a. member of the committee
that such a candidate is not a desirable
acquisition will lead to fuller investigation.
Investigation should then always be “made, -
a8 there is a possibility of spite or purely
personal dislike.

The member’s subscriptions, which should

1923.

be the life-blood of any society, need not be
at all heavy, either in amount or incidence,
If you ask for a guinea pei andum, payable
in advaricé, you may probably atfract a nice.
select little crowd who will expect to get
their ‘full guinea’s-worth. If, instead, you
fix, we will say, an entrance fee of sixpence
‘and’ a monthly subscription of ls. 6d., the
youngest desirable member will feel that he
can afford this, and by the end of the year
vou will not be far short of your giinea per
member. Do not dun members who per-
haps have been unable to turn up regularly
for arrears of subscriptions. Introduce a
registration or country membership fee of
ls. per annum to keep them in touch till
such time asg they are able to resume full
attendance and a full monthly subscription.

One officer whoin you desire should
honour your society by accepting the
presidency of it, should also be chosen with
great care. Do not make the mistake of
aiming too low. If you can get Royalty,
so much the better for your purpose.
Don’t think that your society is not fit for
such associations. Believe, and know,
that you are perfectly worthy, as you may
possibly have to persuade your great person
to this effect, and you will not convince
him if you have not previously convinced
yourself.

*“ Tapping >> the Authorities.

Don’t make a regrettable rule that no
person may occupy the presidential posi-
tion for more than one or two years in
succession. Suppose the highest gentleman
in the land had .graciously consented to
accept the presidency of your society,
and was quite willing to remain in that
capacity for another year or two, how
embarrassing it would be to have to depute
someone to explain that your rules would
not permit you to retain his services. «

If you are really an earnest, hard-
working society, there are few great men
who would not feel it an honour to accept
the presidency and head the club note-
paper with their names and titles. Don’t
make the mistake either, if he helps the
club funds with a substantial donation,
of making a bold announcement of the fact,
unless you have ascertained that it is his
desire that it should be done. If such is
his wish, you will have one reason at least
to question- the wisdom of the selecting-
committee.

Your president will probably not wish to
turh up at all your meetings, but he should
be advised of them all, and a tactful
secretary, or - even the publicity officer,
could contrive to make him feel that he
had not accepted your invitation in vain,
merely to become an ornamental nonentxty

Many occasions may arise when you will
wish t6 make a public impression. For
instance, we will suppose that the club
desires to hold an open-air meeting in the
summer in one of your public parks, and,
with the permission of the Postmaster-
General, to use a kite aerial for reception

in & part of such park ad is ordinarily closed
to the kite-flying public. The sccretary’s
application on ordinary note-paper might
procure the necessary local permission, but
on property headed club note-paper, bear-
ing the name, we will say, of the lord of
the manor as your president, would make
it a certainty, cven if your local council
were labourites to a man.

The Amateur Wireless Assoclatlon, which,
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with Hamlet, thinks tlnt the times are out
of joint, and that it was born to set them
right, will probably also experience other
aspects of a “ cruel spite.”

There was quite an amount of talk, on
both sides of the Atlantic, recently on the
niatter of amateurs policing the ether;
indeed, it is feared that a misunderstood
communication by the writer to a con-
ference convened by the Wireless Society
of London, suggestmg the sweeping of the
snow off one’s own doorstep, may have
contributed to the noise that was made on
the subject.

Aims and Ambitions.

The Post Office Authorities, acting on
behalf of the Government, and- controlling
amateur wireless actwltlcs, will doubtless
welcome assistance in keeping the ether
sweet and clean, but they may reasonably
fear that the zeal of the amateur society
member, untempered with discretion, would
be provocative rather than alleviative.

If we succeed in gathering into our
societies all who are interested in the
science, we shall not have any unattached
and irresponsible experimenters who, not
knowing when their single valve is radiating,

.are rendering reception impossible with the

fine seven-valve set of the man ten miles

“away.

Much of the success of the individual
wireless club will depend on the aims and
expectations of the members comprising it.
If they have started a club in order to
acquire joint ownership in a communal
receiving set, they will probably soon get
what they want, and just as soon get tired
of the toy, which will be in someone elsc’s
hands just when they want to play with it,
or, even more likely, be found completely
out of order. But if they desire to acquire
their own personal sct, and learn how to
use it, they deserve a more lasting pleasure,
and in all probability will achicve it.

The field in which we have now been
wandering together is so vast that we
cannot expect to have done more than to
pick a few—flowers, I -hopc they are—
leaving many rare blossoms for others to
discover and to pluck.

Me. J. Pitman, of- *“ The Rest,*”’ Caldecote, Cam-

bridge, and his set. Mr. Pitman has been confined to
bed for many months, and finds. Radio a great pastime,
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It Speaks for Itsei’f%

and in no uncertain voice.

THE WORLD'S STANDARD
LOUD SPEAKER.

At Prices

0000230680
* es0200z0000

WIRELESS

LOUD : ranging from
SOUNDING £2:10: 0
RECELIVERS

£15:15: 0

..............C..O.G...O.G..

are supplied in
a series of

o

Ten Models DAILY
Suitable for DEMONSTRATIONS.
every servicz: GR.Z;;Z\M
The Home, SHOWROOMS

The ALGRAPHONE SALON

25-26 Savile Row,
Regent Street, W.1

’Phone : Regent 1075,

Laboratory

and the

Concert Hall

oiootoo:oooaooaoaoooeoooooo

*ooo9.00‘00000030.36..060.0.

“MUSIC MASTER” HORN.
Type AR 13, 120 ohms .. L .. .. £6:0:0
Type AR 15, 2,000 ohms .. .. . .. £6:2:6

0..00.3.00.00.00..0.0.0000900000000oooDoo a.o..eeo..s..oe..ueo...o.o.g.oa.oee.gg

309090000.310.?
“20000000000030020

RAHA WIRELES. 2 . .
PI?ODUC";‘AIONS INCL[UDE Patentees and Manufacturers : SCOTLAND—

"HIGH EFFICIENCY” A - R D Mr. F. M. Milligan,
“TELEPHONE  HEADSETS 52 "pa
OF IMPROVED DESIGN » Renfrew Streat,

aso.coniurch  AND COMPANY

S T ONEY St. Andrew's Works, Crofton Park IRELAND—
Fu!l Particulars fon:warded LONDON & - = S.E. 4 Mr. Alex. R: Munday,
wpon  request. LR o KR O DO R S oA ehester Siresy

BELFAST.

Ask  for Folder P.W.
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- HOW MY SET GREW UP

By. P. G. A. H. VOIGT, B.Sc.
PART II (Concluswn)_.

AT the beginning of 1921 the set was a
two-valve sct, one’ H.F. (tuned plate
cireuit), erystal detector, and one
L.F. with capacity reaction when both
valves were used. The set then passed
through many stages while I was experi-
menting with various circuits in which one
valve could do the work of two and amplify »
thec H.F. currents and the telephone
currents simultaneously.

In June, 1920, I introduced a loud
speaker. The trumpet was salvaged from a
scrap heap and a “T?” tubc added. A
section of this tube is shown in Fig. 2. To
convert the hcadphones into a lound speal\er,
all that is necessary is to take the 'phones off -
‘one’s head and slip them on to the tube.

The next stage introduced a 10 in.
basket coil. This coil has about 1,000 turns
of 34 or 36 SW.G. wire, and took exactly

was so loud that the neighbours started
dancing on their lawn.

For my holiday in August, 1922, I teok -

with me'a 3-valve and crystal set, two of the
valves being used for dual amplification. A
wooden box with the strap contained a 60-
volt H.T. accumulator of a new type, whose
eapacity is }:(actual) ampere hours. The
writer hopes to put this type of accumulator
on the market soon at the price of 10s. per
30-volt group. The current on short
circuit is about 15 amps., and for safety a
fuse such as 48 S.W.G. Eureka or a flash
lamp bulb should be used.

Some Results Obtained.
The set was fitted with switches so t}nt

the second or third valve or both could be

cut out when not required.
A double slide potentiometer was used

o -

0001 E

,/m CTION CONDENSER

H. F. TRANSFORMER -
¥

TREA TED
 GALE NA

‘ /f.
o BRASS,
CAT vmsxm

half an hour to wind with a home-made
basket coil winder, having 15 spokes. This
coil tunes the 100 ft. single wire aerial to
13,000 metres without a condenser. The
set was mounted on'a 3-ply tea chest
fitted with partitions and covered with tin-
-foil for screening. The screening was not
found to make any difference to the working
of the set. At that time two valves were
used for dual amplification, and a erystal
for detection.

An Original H.T. Unit.

In order to make the set portable it was
later mounted on a half-imperial drawing
hoard. A third valve was added at the
same.time to act as a note magnifier. This
valve was normally not in circuit, but was
used more for demonstration purposes.

With the two valves, P C G G comes
through well in the Toud speaker, and with
three valves it can be heard 100 yards from
the loud speaker. . On one occasion 2 F Q

(about two miles away)was woiking, and it -

for controlling the voltage -of the Ist and
2nd grids.

There were two crystal detectors which
were set by comparison with one anotlier,
instead of, as in the case of a single detector,
being set by comparison with what is
thought the strength of the signal should be.
Treated galena was the crystal used. This
crystal is less efficient than a valve detector
with loud signals, but it is more efficient
with weak telephony and spark. Tn this
way the detcctor itself has a limiting action

which prevents strong signals from becoming -

excessively loud.

The set in Brighton received speech and
music from \Iaruom House, 2 L O, without
aerial or earth, the tuning coil acting as a
tiny frame aerial, outside diameter 5 in. R,
inside 2 in., with 30 turns.
whole set round, it could be used for
direction finding, and on 2 LO it gave an
error of only five degrees.

P C G G’s speech and music could be
received on a 4-foot 5-turn frame aerial in

703

the coal cellar 7 ft. below ground level. The
Eiffel Tower telephony received on this
frame was audible in the loud speaker using
three valves.

The normal aerial in Blluhbo11 went
round the ceiling, which was 8 Teet square,
and had a 3 feet down lead. .Total length
of acrial wire was therefore 35 feet. The
electric bells were used as earth connection.

Using only one valve as dual amplifie
and a crystal detector, I.received on this
zerial “the following telephony stations—
Croydon F Lon 2,600 metres, 2L 0, 2M T,
2 F Q, F L harmonic o 1,300 metres, and
P CGG using up to threc valves. Many
amateurs were heard, but I could only get
the eall signs of six of ‘them. Unfortunately
many amateurs were using shorter waves
than I expected, and consequently they were .
not received.

I heard many more telephony trans-
missions, but could not get the calls because
of interference, ~ w cakness and distortion,
or becduse in some cases call letters were

..not given at all. * There were very few
~amateurs whg repeated their calls, giving the

long distancé listeners a chance to discover
from whom they were receiving.

In conclusion, I would like to say that
morc amateurs using valves should use
them as amplifiers, and let a crystal do the
detecting (especially now that reaction has
been practically forbidden), because the
crystal detector is a more sensitive detector
of weak telephony than the valve.

Fig. 1 gives a one-valve dual amplification
circuit with erystal detection, which can be
highly recommended. TUsing a one-valve
dual amplification and erystal circuit of this
description, I have received P'C G G’s

~‘music on a 4-foot frame with-17 turns.

r,“:
Yyl I

“1 |
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By twisting the’

HAVE YOU IDEAS?

WE PAY ‘WELL for short,
bright, instructional articles,
not exceeding five hundred
words-in length

Send along your ideas to—

“POPULAR WIRELESS,”

and let other readers share them.
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THE MYSTERIOUS PLIODYNATRON.

Hy SEXTON O’CONNOR.

l

T‘HE name pliodynatron is formed by a
" combination of the words pliotron and
dynatron.  Pliotron is the technical
term generally applied in America to a
highly-exhausted or “hard” three-electrode
tube, as distinct from the earlier ““-audion,”
or soft ‘valve, which contained residual air
or gas. Dynatron is the name similarly
used to cover any form of thermionic power
generator or “ eleetron dynamo.”

A pliodynatron is, therefore, a hard
thermionic génerator of electric oscillations,
compricing control electrodes similar to the
grid of the ordinary three-electrode tube.

Whilst possessing many features in
common with the older type of valve, it i§
fundamentally different in operation. In
order to cause the ordinary .valve to
generate power, it is necessary to employ
some form of retroactive coupling. In

Fig. 1. The Pliodynatron.

other words, the input and output circuits
must be so linked together that they
mutually react or boost each other until
the valve is set into continuous oscillation.

On the other hand, in the case of the
pliodynatron, power is generated by causing
the strcam of electrons emitted by the
filament to strike with great velocity
against a special fourth elcctrode or plate
inserted inside the tube.

" How It Works.

As a result of such collisions,* secendary
electrons are.emitted from the plate itself.
These form a second electron stream
which is caused to flow in the opposite
direction to the normal stream from the

filament, and in this way a rapid alternation

of current is created in the external circuit
associated with the plate.

A photograph of the pliodynatron is
shown in Fig. I, whilst Fig. 2 represents
-diagrammatically the different elements
contained within'the tube, together with

~

the associated circuits when the device
is being used 23 a télephony transmitter.
It will be seen from Fig. 2 that there
ar¢ four electrodes. The first, F, is the
ordinary glowing filament or. cathode.

Wound closely about the filament is a’

second electrode or grid, (i, associated in
the ordinary way with the secondary of a
microphone transformer, the other end of
which is joined to the filament.

The third electrode, called the ancde,
consists of another spiral of wire, A, which
is perinanently connected to the positive
end of . a bigh-tension battery, M. The
fourth electrode or- .plate i3 marked P,
and is likewise connected through a tuned
circuit, L, C, to the positive end of a
high-tension source, N.

The steady voltage applied to the anode,
A, from the baftery, M, is about 100 volts,

whilst the plate, P, when the tube is-

oscillating, carries a mean voltage of
approximately the same value.

Under the attraction of the very high

positive potential of the anode, the electrons.

from the glowing filament ate wrged forward
with immense velocity. Passing between
the spirals of the anode, A, they strike
against the plate, P, with such force that they
knock off clouds of ““secondary” electrons.

These, in turn, are attracted by the

positively charged anode, A, and flow:

towards it, thereby forming a current in
the opposite. direction to the original
electron stream from the filament. By
suitably adjusting the initiél - potentials
of the plate and anode, a continual reversal
of current can be set up in the external
circuit joining the plate ta the anode, the
frequency of which is controlled. By means
of the variable condenser, C. .

Replaces Two Valves.

The aerial, X, is therefore constantly
energised through the inductance, L, by
the oscillations set up in the plate-anode
‘circuit, and these oacillations are, in turn,
radiated outwards through the ether as
continuous waves of steady amplitude.

When, however, the microphone, Q, is
spoken into, current variations correspond-
ing to the speech are created, and are
transferred by the transformer, Q!, into
corresponding potential changes which are
applied to- the grid, G. As the latter is
wound closely around the-filament it
exercises a very sensitive control upon
the electron streamn at its s(')m'ce,“ in a
similar mapner to- the grid action of the
ordinary three-electrode valve.

The density of the electron stream
passing forward to strike agesinst the plate,
P, i3 thus regulated in accordance . with
the current changes occurring in the
microphone circnit. The electron stream
in turn controls the amplitude of the
current available to generate the oscilla-
tions in the tuned circuit,. L, C, and the
energy radiated from the aerial therefore

‘reflects in ils varying amplitude the_

original speech frequencies imposed upon
the microphone.

Fig, 2
In the. circuit just described the single
pliodynatron ‘tube fulfils the combined
function of the separate power valve
and control valve at present wused in
ordinary systems of wireless telephony
transmission.

" TO-ELIMINATE
% JAMMING.”

CIRCUIT for uze in areas where the
ether is “ congested,” and where
any devive that will eliminate most

of the * interference ” is welcome, is shown
in the accompanying didgram.

By careful adjustment of the aerial tun-
ing inductange and aerial tuning con-

-denser, the station which it is desired to

receive is first “ tuned in in the ordinary
manper.
The ¢ R'gaje_gtgng ’? Gircuit.

The theory .by which the interfering

 station is “ tuned out ” is as follows. The
-£6t i§7a ™ two-circuit ’ arrangement, a tap-

ping being taken direct from the aerial to a

> single circuit tuner consisting of a second

variable condenser (A), and a variable in
ductance .(B) in series, which in turn. is
taken to the-plate connection of the valve,
and thence to earth via the telephone
circuit.

When the station which is jamming is
“tuned ” on to this circuit by means of
the variable condenser and inductance, the
received signals will take this path to earth,
and as they are not rectified by the valve,
will be inaudible in the telephones.
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The absolute novice as well as the expericnced

amateur will both find many articles of interest

in every number of MODERN WIRELESS.

Edited by John Scolt-Taggart, F.Inst. P., the

eminent authority on Thermionic Valves,

assisted by Paul D. Tyers and E. Rédpath,
0 and published by

Radio Press, ¢1a.,
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Don’t risk
missing No. 1
next Monday

1f you don't place your order in advance, or at least
be early on the scene, you may have difficulty in
getting your copy—the whole edition of 20,000 copies
having already been sold to the trade. Read the list
of contents of this splendid 100-page Radio Magazine
and-you will understand why there will be such a-
keen demand for this issue.

its Contents :

The Transmission of Wirecless Waves, by Sir Oliver Lodgz
Receiving Radio Signals from Eleciric Mains, by P. R. Coursey.
Valve Rececivers emiploying Crystal Detectors, by John Scott-Tagzart.
How to make a 4,000-mile Recciver, by L. Vizard.

Northolt.

A . Two-Valve -
Recciver.

An Experimental Station at
Gerrards Cross.

Dual Amplification.

A Simple Winder for Wave-
wound Coils. ;

The Dynatron.

Charging Accumulators at
Home. )

Broadcast

_The Sine Wave.

A Great Wireless Invention
uscd in the Imperial Chain.

A Conducting Gement.

The Sinking of the S.S. Ifain-
monia.

A Simple Wireless Tclephone
Transmittcr.

The Outlines of Wireless.

Double Reaction—a New Dec-
velopment.

An Amatecur Wireless Society
and how to conduct it

Directional Wircless.

Patents of the Month.

Experimental Licences.

A Page for the Absolute
Beginner.

o, er—

How to Make a Siinple Broad-
cast Receiver using " a
Crystal Detcctor.

The World’s Land Stations.

Choosing a Broadcast Re-
CeIver.

Wireless Operators and their
Careers.

Recent Additions to our List
of Expcrimental Call-signs.

Map of European Wireless
Stations

The Construction of a Valve
Pancl.

How to Make a Note-ampli-
fying Panel.

‘Methods of Fixing Windings
and Inductances.

A Simply-made Grid-leak.

Times of Regular Transmis-
sions.

Greenwich Time by Wireless.

Ylow I heard the-
American Concerts
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THE NEWCASTLE BROADCASTING
STATION. :

(BY OUR REPRESENTATIVE IN NEWCASTLE.)

THIS station (call sign 5N O), the third
provincial station to come into opera-
tion under the Broadecasting Scheme,
is situated on the premises of the Co-
operative Wholesale Society, in Blandford
Street, West Newcastle. The aerial of the
station, as can be seen from the photograph,
is a four wire ““ sausage,” and is supported
by a chimney 170 ft. in height. (The
chimney belongs also to the C.W:S. Co.)
The aerial slopes down at an angle of
about 30° from the vertical to the roof of
the transmitting-room, which is situated on
the ground floor, some 150 ft. from the base
of the chimney.

The quer'Umts.

Power for the station is, at present,
supplied solely by the mains of the Electric
Supply Co. at 240 volts. D.C. This is
taken to two switchboards, one of which
controls the motor alternator, and the
other, which is a charging board, for charg-
ing the accumulator battery of 40 volts,
330 ampere hour capacity. This battery
supplies the filament current for the osci-
lator panel, the amplifier panel, and. the
modulator panel.

The power unit consists of three machines
coupled together on a common base plate ;
they are the motor, the alternator, and the
exciting machine for the field windings of
the alternator. The A.C. current thus
generated passes to the first of the four
panels, which is composed of the step-up
transformer, two rectifying valves, smooth-
ing condensers and choke, also a D.C.
voltmeter, and a milli-ammeter.

The filaments of this pair of valves are
supplied with A.C. at low voltage from a
small step-down transformer, connected to
the alternator mains. The alternator mains
are also fed direct to a second transformer
(which is a step-up). The two ends of the
secondary winding are connected to the
plates of the two rectifying valves, and a
centre tapping from the winding becoming
the H.T. negative, and the filaments the
H.T. positive. A centre tapping on the
secondary of the filament current tvans-
former becoming the earth of the system.

The H.T. Side.

The rectified H,T. current is then passed
through the smoothing condensers and the
choke, through a milli-ammeter, and on to
the second panel. The voltmeter across
the H.T. leads serves two purposes; one
to show the H.T. voltage, and also to act
as a leak across the smoothing condensers,
when the transmitter is idle, thus prevent-
ing a dangerous charge remaining therein.

The second panel has the sole duty of
generating an oscillating current at radio
frequency. The circuits, in principle, are
similar to those of an ¢ independent hetero-
dyne.” The filament current in this case
coming from the accumulator battery and
the H.T. from the last panel.

The radio frequency output is then
passed to the third panel which functions
as a radio " frequency power amplifier.
H.T. and L.T. supply is from the same

source as the last panel. There are two
amplifying valves, and the plate circuit
of the second is connected ta the aerial,
The tuning of these circuits controls the
wave -length. In the H.T. lead of this

-circuit is connected an iron cored choke,

Distant Microphone Control. .

The fourth panel is the modulation panel.
It consists of two valves, the grid of the
first being controlled through a transformer,

BOOK REVIEWS.

The Radio Amateur’s Handbook, By
A. Frederick Collins (George A. Harrap
& Co., Ltd., London, 7s. 6d.). This book,
written by one of the earliest pioneers of
wireless telephony, is one of the most
interesting works on the subject that weo
have read. Large type and detailed
diagrams, practically all of which are
entirely self-explanatory, and-an appendix
containing much useful data, including a
useful list of * don’ts,” all contribute to
form a very complete outline of wireless
telegraphy and telephony transmission and
-reception. The only point that might call
for a very slight adverse criticism is thg

speech current varia-
tions, from the miecro-
phone circnits. The
plate circuit is
coupled to the second
valve where the vari-
ations are further
amplified. The H.T.
circuit of the second
valve is connected to
the iron cored choke
in the plate circuit
of the Amplifier
Panel. And the
variation in the H.T.
supply passing
through this choke
varies the amplitude
of the wave emitted
by the transmitter.

The first trans-
mission from this
station took place on
Friday, Dec. 22nd,
and transmissions
have been continued
regularly since then,
with further - slight
improvements*

The first concerts
were given from a
temporary concert
room on the premises
of the C.W.S. How-
ever, the permanent
room became avail-
able on Dec. 29th.
These are at 24,
Eldon Square, New-
castle, and are be-
tween three-quarters
of a mile and a mile
from the transmitter,
the two being con-
nected together by line telephone for the
transmission of the music, etc.

As no regular artistes were engaged, the
vocal and instrumental selections being
rendered at present are given by the
members of the Amateur Dramatic Society,
and judging by the multitude of reports
they have succeeded in giving great satis-
faction to a widely spread audience.

Transmissions at present start at 6.30
each evening. The call sign is 5 N O, and
the wave-length 400 metres.

by the low frequency

NOTE :—This article has been inserted af the
last minute hefore going to Press, in place of
“Famous Wireless Patents,”” which will appear
next week.—The Editor,

The Aerial at the Newcastie Broadcasting Station,

fact that the chapters on regeneration do
not include that permissible and useful forin
of intervalve reaction that dodges the
official ban on aerial energisation.

— 1

HAVE YOU IDEAS?

If so, write them up in the
form of short bright articles
and send them along to
POPULAR WIRELESS. We
pay well for contributions of
-this description, if accepted.




Popular Wireless Weekly, January 13th, 1923.

b e e e e e e e

TUNER CONDENSER H.F.UNIT DETECTOR . L.F.‘U'JIT
UNIT UNIT UNIT

Llse a stage or two g_)f
. and a frameAerna

—you'll get the long-distance Stations
just as well but with less interference
and without atmospherics.

The man who cannot erect an outside Stations together with most of the
Aerial or who wants to move his Set atmospherits.

from room to room. need not despair. The Peto-Scott standardised Unit
A good Frame Aerial of the type System provides the only sensible way
illustrated will give clear tele- of adding just as many stages of H.F.
phony when used with sufficient H.F. amplification as you may need at the

\ J . .

i amplificationfrom: ... least possible ex-

| all Station's :  PRICZ LIST OF SETS OF PAKTS.  : pense. Our illus-
within a wide : @ Toecvmt — - — 278 t‘rated _ Booklet,

f area. { Noz. Condenser Unit —~  az- Radio,’’ de-
Further, because | X&' 3 DetectorDairs — 138 . scribes the whole
it is . directional, { No.s. L.F: Amp. Unit ~ 336 System and shows
- - : Mahogany Cabinets to fit Nos. 1, 3, 4, cp:
it cuts out alot and s, 3/6. To fit No. 2, 7/-. ¢ how each Unit is
of interference Postage 9d. per unit extra, but paid on all orders % built up—pr ice

aver £2.

(4. AR § . ...k 6y paal free,

THE PETO-SCOTT Co,

from near-by

Featherstone House,

< (MR ¢4, High Holborn,

e
\Qi
S
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BGN" Rush Your Judgment

FOR YOUR PROTECTION

INSIST Sokroyonaroass "o 20"

It is all w2 ask to prove the demonstrabls
superiority in signal strength, purity of tone,
simplicity in operation of

THE

R

RECISTERED

P.M.G. BROADCAST RECEIVERS

SOLD BY ALL LEADING STORES
AND WIRELESS AGENTS

T L T T T TS T T T T P TP P VSR r TP PP ]

All Crystophone Receivers are exclusively fitted with the

LATTIKONE TUNER
The ONLY Tuning Coil which :ctually builds up and
strengthens the incoming signal current and thus enables
us to claim a

50(70 INCREASE in Signal

Sirength. Such is the reserve of power of

' ’ Type 33
W {two valves)

..........

ikat 4 Invisible wires stretched across the
ceiling of ANY RCOM,
on ANY FLOOR,
in ANY HOUSE in
LONDON, BIRMINGHAM, MANCHESTER,

is sufficient for use with 6 pairs of head-
phones, while with a P.M.G. Aerial it is

Guaranteed for 180 Miles
PRICE £15 (u.fovaumes
Crystophone Crystal Receivers

with Lattikone Tuner,
PRICES from £3 10s. 0d.

Demonstrations Daily

From 5 to 10 pm.

THE CRYSTOPHONE
MANUFACTURING Co, Lo,

16, WELLS STREET, 6X¥GRD STREET,
LONDON, W.1,

TELEPHONE: MUSEUM 1664,

i.et Violence in Advertising i

<o ST e R S T i Yo S e el
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2-Valve Receiving Cabinet.

‘A high-grade instrument at a very low price.

This set has been especially designed for
receiving broadcasting, and complies with all
the Postmaster-General's regulations. It can be
used either for listening-in with headphores or
with a loud speaker.

Additional interest and use is secured because
it will receive all amateur transmitting stations
within a range of 20 miles. The * Fellophone "
is mounted in a handsome oak cabinet, and is
sent out complete with H.T. battery, 6 volt
accumulator, 100 ft. aerial, 2 shell insulators, and
one pair of Fellows 4000 ohms double head-
phones, but without valves.

British Made Throughout.

Made under Marconi Licence and approved by the BBC and
Postmaste™CGenecal.

PRICE COMPLETE (without valves),
£12 (inclusive of all taxes). Carriage 2/-!
EXTRA FOR 2 VALV:S, 30/

EXTRA FOR ADDITIONAL FELLOWS
DOUBLE HEADPHONES, 21 6 (Postaze, 1/-)

FELLOWS MAGNETO Co., Ltd.
LONDON, N.W.10.

Telephone : Telegrams :
WILLESDEN 1560-1. “QUIXNAQG.,” 'PHONE. LONDON

7 are
//701% good Tellows

|
(

|
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HOW TO MAKE A DF.

By MICHAEL EGAN
PART .8 (Conclusion).

STATION.

BEFORE attempting to make a tuner
switch-box for use in connection
with the maximum system of direction-
finding, it is advisable first to make a
thorough study of the circuits involved. To
the experienced amateur this may seem
superfluous advice, but there will be’ many
to whom it will prove a very timely practical
hint. Over-enthusiasm is accountable for
a good many false starts on a compamtively
simple job; in fact, the measure of one’s
enthusiasm is very frequently the -measurc
of one’s capacity for making a mess of
things.

The Tuner Switeh-box.

When setting out to make an instrument
which involves the combination of a number
of separate parts in one completc system,
the sensible thing to do is first to study the
circuite on paper, until you are’
theroughly conversant with- the
various connections " and leads
that will be employed. Visualise
the kind of instrument you wish
to construct and, as you scrutinise
the circuits on the paper before
you, make a note of what
Jeads will be short, what ones
will be long, what pairs of termi-
nals had better be pliced close
together, what wires can be elimi-
nated altogether, ete.

Having done that, it is-a good
plan to sketch the kind of thing
you are aiming at on another
piece of paper. The next step -
18 to assemble all the parts
loosély in the position in which
you propose . to fix them. This
gwes you an opportunity of
seeing what the completed object;
will look like, and of making
whatever * alterations you like
_befor