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in Price

The invaluable experience gained by the G.E.C. during the
past year in meeting the unprecedented demand for
GECOPIIONE Sets has resulted in reduced manufacturing
costs, and this, combined with the lower B.B.C. tariffs, has
enabled the following substantial reductions in prices to be
made as and from October 1st, 1923.

OLD PRICE NEW PRICE -

No. 1 GECOPHONE CrystalSet £5 10 0 £410 0 - 1/- BR.C. Tariff
Ne.2 w 0w 9150 710 8+ 1- ,
2.Nake Set .. 25 00 200 0176 ,
Simgle Stage Amplifier ... 7 0 0 510 6+ S- ,
Two Stage Amplitier . 1310 0 1110 0 + 19/~ ,

The same superlative quality that has characterised
the manufacture of GECOPHONES since their
inception will in every way be maintained.

OBTAINABLE FROM ALL WIRELESS DEALERS

Manufacturers (Wholesale only) :

The GENERAL ELECTRIC Co., Ltd.

MAGNET HOUSE, HKINGSWAY,
LONDON, W.C.2

Branches in all the principal towns throughont
Greut Britatn and in all important markets of
ALCT TMOE MRRL, the world. BeC? TRALE AR,

Substantial Reductions

BUY BRITISH GOODS ONLY




- niade the wittiest speech at the

Populm‘ TViveless Weekly, October 20th,

1953

POPULAR WIRELESS

THE WIRELESS WEEKLY WITH THE LARGEST CIRCULATION.

October 20th, 1923.]

SCIENTIFIC ADVISER, SIR OLIVER LODGE, F.R.S., D.Sc.

[Every Friday.

Overheard in Church.
FIRST Whisper: “How much did you
put on the plate Jast Sunday morning,
. Bobbie?”
Second Whisper: I put fifty volts on the
plate and got him loud speaker strength.”
* * *
A New Cireuit.

HE other afternoon T looked into the
office. of the Technical Editor of
“P.W.” to find him enjoying a

concert from Radiola via a loud speaker.
I was very much struck with the clarity of
the reception, and asked him what set he
was using, at the same time making close
observation, I regret I cannot tell you
what it is, for I was out of the room in a
very short space of time. I believe, however,
our Technical Editor has devised another
circuit, and readers may rest assured that
they will hear all about it in due conrse.
* * *

Esperanto and Wireless.

TALK, entitled, ¢ The Only Cure for a
Tongue-tied World,” will be broad-
cast from 2L O next Saturday by

Mr. John Merchant, president of the British
Esperanto Association.

31, Cintra Park,
Up'\e" Norwood, S. E. 1
September 23rd, 19"3
The Fditor,
¢ Popular Wireless,”
The Fleetway House, E.C. 4.
Dear Sir,

I have recently completed Unit One of the
¢ P.W.” Combination Set, and am very pleased
with the results of same, With an aeriai of 22 ft.
only, on the top floor of this house, clear and fairly
loud reception is obtained from 2L O on an
Amplion Junior Loud Speaker, while I have also
been receiving Newcastle and Glasgow B.B.C.
Stations on 'phones. I should think that a circuit
capable of tue above, considering the conditions,
is a credit to its designers.

Yours faithfully,
JAS. B. LAW,

Irish- Radio Association.

ROFESSOR W. J. LYONS was recently
elected president of the Rardio
Association of Treland, at a general

meeting in the wireless department,
Technical Institute, Kevin Street, Dublin.
# *
No Rush !
I AM surprised to learn theve has been no
rush on the Post Office for licences,
Probably when it has become more

Professor Fleming.

COURSE of six lectures will
be given by Professor
J. A, Fleming at the

University of Lendon, beginning .

October 24th, at five o’clock.

The lectures will be on “ Tonie

and Thermionic Valves.” The

course is open to a limited number
of students. A syllabus of these
lectures, and particulars as to
- fees can be obtained on applica-
tion to the Secretary, University

College, London, W.C. 1L

A Coming Event.

O‘\Y the thirty-first of this month
“the Hon. William R. W arren,
Prime Minister of New-

foundland, will broadcast from

271 .0, an address on “ New-

foundland.” The Hon. Warren

dinner of the Imperial Colonial

Institute, and I shall look forward

fo his forthcoming address with interest.
® # *

Retailers’ Association.

HE Wireless Retailers’ Association
strongly approves the report of the
Broadcasting Committee, and

strongly disapproves of the rejection of
some of its most vital recommendations.
1t is of the opinion that a Government de-
“partment has no power to determine the

"+ issue between Free Trade and Protection.

“ Uncles  Jack, Will, and Nick of the Newcastle Broadeasting Station.

cenerally realised that the committee
has at last issued its report, and construec-
tional licences can now be obtainced, things
will speed up a little.
* * *
Brzach of Promise Case.
LAWYER on a breach of promise case
in America :
“ But couldn’t you let me have some
of his letters ?
Fair Client: “There weren’t any; we

) both had radio sets.”

TOPICAL NOTES AND NEWS.

‘Tablet Crystals.

RYSTALS for wireless sets will shortly
be available in tablet form. This has
been made possible by an  idea

patented by a Fulham chemist who has
adapted to wireless a process commen in
chemistry. By breaking down a crystal and
feeding it into a compression machine, he
converts it into small tablets.

The Virtues of the Tablet.

E has tested the resultant “erystal ”
on a set, and finds that it works
perfectly.

The virtues of the tablet are mainly that
it is simple to mount, cheaper to produce,
gives complete contact, and ean be replaced
by others of exactly the same size.

* * *®
After Dinner Speeches.

AM told that broadecasting banquet

specches like those made by the nota-

bilities at the Loval Colonial Institution
is likely to add to the popularity of listen-
ing-in. I doubt it, for probably when you

- haven’t shared the banquet, spﬂechma]\m(f

ig apt to prove a trifle *“indigestable.”
ES Ed *
From America.

ALKING of ““indizestion,” T
am reminded of & story told
me some’ time ago by an

Awmerican “fan.” During a din-
ner a well-known man was to
give a speech which was to he
broadeast, but, owing to him
having dined well and not too
wisely, his speech was inter-
rupted by “indigestion.” After
the dinner my American friend
told him that his speech was
broadcast, and it would be
necessary to give some excuse for
his "indi«eation “Yes,” he
veplied, “tell "em atmospheuu
were bad.” This incident hap-
pened before America went
“dry”?
® # *

Arctic Listening-in.

HEN the Merton College
Expeditionto Spitzbergen
returned, "Mr. F. (.

Binney, the leader of the expedi-
tion, said that 9 wireless set was
carried to contribute to the amusement ot
the explorers. There was great excitement
when the listeners-in heard the playing of
the National Anfhem, dance music, and the
“@ood-night 7 from onc of the British
broade ashngr stations.
* * ®

Aberdeen Station.

THE Aberdeen broadcasting- station has

increased its wave-length to 493
metres by permission of the DP.M.G.
(Continued on page 238.) )

-




238

NOTES AND NEWS.

(Continued from page 237.)

This will give amateurs living near a broa-
casting station a chance to tune out their
local transmission and hear what is going on
up north.

* *
Bombay.

HERE seems to have been some mis-
understanding with
statement that 2 I, O has been heard

in Bombay. Inquiries show that the Mar-
coni Company are unaware of any such de-
velopment, and it is suggested that the
station which was heard in India was
Leafield (Oxford), which transmits news
in addition to Government messages. This
certainly sounds more feasible.

% ® *
Organ Recital to be Broadeast.

HE great interest aroused by the organ
recitals at Westminster Cathedral
has led to a request being made by

the British Broadeasting Company for per-
mission to broadcast one of them. Ar-

rangements have been made for the trans-.

mission of a recital which is to be giv en

carly next month,

E S * &

An Aerial ** Hiteh.”

2 L O’s aerial was pulled down
the other day for seme
slight repair during the

Children’s Hour, and this delayect

the Uncles’ chat to their nieces

and nephews for half-an-heur.

They soon made up for lost
time, however,
i #
“Romeo and Juliet.”
HE inclusion by 2 L O of

stch a large company as
that necessary for “ Romeo
and Juliet,”” which was broadeast
recently, was really creditable;
and it could not have been under
better supervision than that of
Captain C. A. Lewis, who worked
bard the whole evening. We
must not forget Mr. Stanton Jeflries, the
musical director, who, under many -diffi-
culties, sueceeded in conducting the special
augmented orchestra with great success.

After the performance Uncle Jeff was con-

gratulated by all who took part in the

evening’s performance.

Forgotien !

ONE man, an engineer, of whom no one
took any notice whatever, was re-
sponsible for fifty per cent of the

success of the opera. He, Mr, Litt, was the

man who made simultaneous broadecasting

. possible, and T heard that he was in the

. building when I arrived at the studio, but

that he had locked himself in the control

room, so that no one would deter him from
his important work.
. * * #

A Delay.

HE fourth act of “Romeo and Juliet ”
was delayed by Mr. William Anderson
and myzelf, who were outside chatting

to one another when the time came for Mr.

Anderson to “go on.” Both our watches

differed, and it was eventually agreed that

we should go by Mr. Anderson’s watch,
with the result that, as both watches were

regard to the

slow, Uncle ““ Cactus” had to fish us out
of the waiting-room.

sk % *
Swedish Wireless.

HE status of broadeasting in Sweden
is a curjous one: the Government has
decided that transmitting stations

will be constructed by the State, but will be

BROADCASTING TRANSMISSIONS.

Regular transmissions of news
and concerts take place daily from
the following stations. Full details
appear in the daily Press.

Loxpox ... 2LO 369 metres.
BrryiNegam ... 51T 420
MancuesTER ... 22Y 38
NEWCASTLE 5NO 400 ,,
GLASGOW 58¢C 415 ,,
CARDIFF .. WA 353
BOUR\mloMH 6BM 410 ,,
ABERDEEN 2BD 495 ,,

leased to operating companies. Receiving
stations” may be constructed by private
persons, if they first obtain a licence from
the Government.
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SATURDAY, OCTOBER 20TH.—The Victoria Male
Volce Quartet. Miss Winifred Scott, Soprano.
9.6 p.an. Simultaneous Broadeast of Talk by
]Cull. ’(,‘. D. Crisp, ““The Humours of Foot-
all?

* # #

Opening of Aberdeen.

THE opening of the Aberdeen station on
the 10th was a great success from
the point of view of simultaneous

broadcasting, though at times there were3

interruptions due to the ordinary land-line
telephony trunk calls. -
%k ® &

Reception of 2 B D.

Y the way, talking of Aberdeen, have
you noticed how well that station’s
transmission come in down in the

south of England and round about London ?

It is often casily audible on two valves

(H.F. and Det.).

A Schoolboy’s Licence.

AT a meeting of the British Broad-
casting Co., held at the Cannon
Street Hotel, Mr. F. Lloyd, who was

till recently in char ge of the Sheffield Relay

Station, plopcsed that there should be

ancther licence issued for school-

boys.

# * *

Mr. Lloyd’s Scheme.
E teld me after the meeting
that his scheme was that
school children  should be
able to apply to their tcachers
for a licence, and that as the
majority have hut little pocket-
money, they should pay Is. per
week until 3s. is paid, this being
the value of that licence. The
headmaster or mistress should
get the licence for the boys from

the Po~t Oftice.

Did y01 Spot It ?

BY an cxtraordinary coinci-
dence, and quiteinnocently

Mr. K. A. Wright, 2 L 0’s new announcer, and (right) Mr. Rex Palmer.

Talks from 2 L 0.

Moxbay, OCTOBER 22ND.—7.15 p.m. Mr. John
btrachey « Literary Criticism.”” 9.10 p.m.
Captain N. D. Riley of the Natural History
Museuni, “ Butterflies and Moths.”’

TrESDAY, OCTOBER 238RD.—7.15 p.m.. Mr. Raymond
Parks of Mossrs,  Oarter Page & Co.,

“ Autumn Gardemn" ’* 9,10 p.m. Mr. E. H.
Blake, Secretary of the Auctioneers’ and
Estate Agents’ Institute, < How to Become an
Auctioneer.’

WEDXESDAY, OCTOBER 247H.—7.15 p.m. Mr. Archi-
hald Haddon, “ Dramatic Criticism.’’ 9.10 p.m.
Xo talk owing to the axmultamous ‘Manchester
transmission.

THURSPAY, O€TOBER 257TH.—7.15 p.m. Mr. Percy
Scholes, ¢ Musical Criticisin.®’ 9.10 p.m. Mr.
Anthouy Bertram, Official Lecturer to the
National Portrait Gallery, ‘“Historieal
Portraits.”’

FRrRIDAY, OCTOBER 26TH.—7.15 p.m. Mr. G. A,
Atkinscn, “ Cinema  Criticismn.* 910  p.mn.
Dr. A. . (. Crommelin, IF.R.A.S.,, Director
of the Comet Section British Astmnmnicul

Association, ¢ Comets.”’

SA1URDAY, OCTOBER 27TH.—7.15 p.m. Mr. Allan
Baddeley, *The Day's Leagne Football.”?
410 pan. Captain  Richard Twelvetrees,
“* Motoring.”’

* % =

Some Items from 5 S C.

Fripay, OcroBer 19rA.—A short Talk by Dr.
Gunn of Edinburgh, on ¢ Practical Edueation
as  Affecting  the Cottage Industry.’’ AMr.
Robert Murray, Entertainer at the piano.
Miss Rhoda Graham, Contralto, A Talk on
¢ Rugby in the Schools,”” by Dr. J. M. Steel,
Headinaster of Allen Glens School, Glasgow,

on the part of our draughts-
man, one of the diagrams in the
first “P.W.” gift <upp]ement
“The ‘P.W.’ Combination Set,” includes
the outlines of two faces. 'These are passing
resemblances to two very well-known
pugilists, and the outlines present an
incongruous position. No prizes are offered
for the locating of the diagram in question!

* * *

Was He ““ Bona-Fide > ?

OON after the broadcasting report
was issued, it is said that a P.O.
official called at a private house, and

asked to see the telephone. When informed
that this instrument had been removed, he
asked to see if the wires had been left in
order. When he was admitted into the
house he inquired whether a wireless set
was installed. The reply was “ yes,” and
to the surprise of the occupier the “ G.P.O.
official ” presented him with a catalogue
dealing with wircless apparatus.
£ . ES *

‘“ War ** Against Pirates,

HE Post Oftice has prepared amend-
ments to the Wireless Telegraphy
and Nignalling Bill, which is designed

to regularise the present position. If the
amendments are approved hy Parliament,
it will make the position of the * pirate ”
distinetly uncomfortable. ARIEL,
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AN

INTERVIEW WITH THE
INVENTOR OF THE COHERER.

By “ ARIEL.”

In this exclus%ve interview with Dr. Edouard Branly, the well-known French
scientist, ‘‘ Ariel >’ gives an interesting pen-picture of the man who first made
the reception of wireless signals possible.

HOUSE in the shadow of the Palais

du Luxembhourg: an old rambling

house in the heart of the Latin
Quarter of Paris.

It was here that T met Dr. Edouard
Branly and passed a most interesting and
-2ngrossing  asternoon  discussing  wireless.
.Dr. Branly is, perhaps, a name familiar to
few British readers, but in France it is one
valued and held in as much csteem az is
that of our Sir Oliver Todge.

It was Dr. Edouard Branly who first
made wireless communication possible by
mtroducing a practical detector, or, as it
became hetter known later on, a

Review and Science Weekly.” “No,” he
replied, “ T have not. You sce, the whole of
my life has been devoted to science, and T
have never found time to study languages,
I do know, however, that Sir Oliver Lodge,
that famous scientist, is the Scientific Adviser
of your journals. Sir Oliver is very well
known in France, and many of his books and
articles have been translated. His work
in the interests of wireless is wonderful. 1
hope one day to have the great pleasuve of
meeting and talking to him.”

Tooking back into the gloomy space of
the laboratory, I said to the doctor:

coherer, and it was in that same
house that he invented this in-
gtrument.

The whole of the ground floor js
fitted up as a laboratory, a long,
sombre room, fully sixty feet in
Iength and half as wide. Thick
trees outside prevent the entry of
sunlight through the windows, and
the laboratory is inexpressively
gloomy.

A small electric light over a
bench in eone corner of the room
provides the only illumination.
I discovered later that many of
the instruments in the room had
been made by Dr. Branly himself
in an adjoining workshop. :

Devoted to Selence,

When T had picked my way
along a dark corridor and suecess-
tully avoided a confused jumble of
sotled wire and strips of metal,
[ came upon Dr. Branly busy at
» bench. In front of him was a
xalvanemeter, connected to a long
perpendicular rod by means of
numerous strands of wire. Dr.
Branle was absotbed, but when
I endeavoured to obtain details
of the particular experiment on
whieh he was working he waved
my questions aside, and with a pleasant
emile said :

“ You must wait until I have pursued it
adittle further.”

We conversed entirely in French, ant T
was much strypck with the Jarge number of
technical words and terms that were
identical to those we use. I remarked
upon this and the doctor said :

“Yes, it is in a way curious. Not only
in wireless matters do we convert and use
English words, but in many other things,
too. Particularly in sport. We now have
le football,’ ¢ le tennis,” ° le knockout,” and
numerous other words of fairly modern
introduaction. ~ I should not be surprised if
‘le broadeast’ came into everyday use in
France.”

. I naturally asked Dr. Branly if he had
_read Portrar WirrLEss or = Wireless

Dr. Branly experimenting with his coherer.

“This room has witnessed some im-
portant esperiments and researches, 1 feel
sure.”

“Ah!” he said, 1ather sadly, “it has
grown old as I have done. The instruments
are not so good as I should like, It has,
perkaps, lost its air of tidiness and mod-
ernity. I was born a very short distance
from here, and began to devote myrelf to
science in 1869,

Co-operation with Mareoni.

“TIn 1873 1 was made a Doctor of Science,
and in the same year started to study
medicine earnestly. I passed my examina-
tion in 1882 and became a Doctor of Medi-
cine. Then I turned my activities to
telegraphy and worked yecar after year in
this laberatory, at this very same bench. 1t
was in 1899 that the work bore fruit, That,
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as you know, was the year I discovered the
voherer. Tt was the coherer that was used
by Scnator Marconi when he first began
operations in London.”

At this juncture the doctor reached up
to a shelf, took down a black tin box, and,
after a search, handed me a letter. It was
from Scnatove, then Sjgnor Marconi, and
dated March 29th, 1899,

The letter paid tribute to the splendid
work of Dr. Branly that had made some
recent experiments give such fine results.

“The coherer,” the doctor continued,
“was used as a means of detection for a
number of years. It seemed to make a big
stride forward in wireless telephony., That
peviod of my life, when I was in communi-
cation with Sianor Marconi, was one of the
busiest and happiest.”

I handed the letter back to the doctor,
and asked him whether it was his intention
to continve the line of research that had
produced the coherer.

“No,” hereplied. *There is now no further
use for my invention.  Valves are superior.”

¢ Then perhaps you will conduct experi-
ments with valves?” I continued.

“No,” hesaid. ““Under present
conditions I cannot. Thislabora-
tory, large as it is, is not sufficiently
well equipped.  The instruments
vou see here would not be of any
use for delicate experiments with
valves.

Need for Further Research.

“I am not wealthy enough to
install modern apparatus and
rebuild this laboratory. Then,
again, there are now hundreds of
experts working on the improve-
ment of wireless. I am afraid I
am now too old to start experi-
ments. LEnthusiastic as [ am, 1
feel I cannot keep pace with
vounger, more virile, scientists.”

“You have help in your work
here, have you not ? 7’ I said.

“Yes,” he replied, “I have one
or two workmen, but it ismy very
carnest desire to find a keen
voung student who would work
with me and continue my experi-
ments when I retire.

“Tt 15 brains I want, not
money. The help of a man who
is ever eager to improve and
develop wireless telephony.”

It was at this stage that 1
caught sight of a weird-looking
apparatus arranged on a table near
one of the windows. It was likc
no other instrument I had ever seen. and my
curiosity forced me to ask what it was.

With a fine old-world courtesy he pileted
me across the littered floor in order that
I might make a closer inspectien. Pointing
to various parts, he described what they
were and what were their funetions.

“You see,” he said, “it is as vet un-
finished, but when it is complete I hope it
will tell me what takes place hetween the
gap of the colierer electrodes. Move ¥
cannct tell you at present, but Jater I will
give you full details and results,”

Tt was with a feeling of great regret I sail
“ @ood-kyve.” A more charming. inter-
esting man would be hard to find. T spite
of the disadvantages of his laboratory, hig
keenness was undiminished. He is one of
the men to whom listeners-in all over the
world owe gratitude,
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WIRELESS IN THE WOODS.

By Capt. RICHARD TWELVETREES, A.M.LMZE.

Describing the reoent outing of the J unior Car club, durmg which wireless
demonstrations were outstanding features.

ONE of the most important wircless
events of the year took place at
Burnham Becclies on Sunday, Sept-
ember 30th, and was held under the auspices
of the Junior Car (lub, whose activities are
Dest known to the general public in con-
nection with the annual motor race of
200 miles at Brooklands.
Thanks to the kind invitation of the

committee, I was invited to take part in
ihe affair at Burnham Beeches in a sort of
cfficial capacity ; at least,

they adorned my

One of the demonstration vans which provided music vis two large loud speakers.

arm with a formidable-looking brassard,
displaying the word “ Marshal.” This en-
titled me to the doubtful privilege of asking
too curieus spectators to ‘““Keep on the
other side of the ropes, please,” but also
permitted me to wander unmolested te the
Place where the deings were going on.

Rival Demonstrations.

Knowing my weakness for things con-
nected with motor-cars, the organisers lent
me a light car, fitted out complete with a
set and loud speaker.

As it had been announced that the
“Uncles” would appear in force, their
arrival in a big Daimlcr saloon car caused a
buzz of excitement amongst those who
had leng looked forward to seeing them in
the flesh, and very soon cameramen, kinema,
operators, and autograph collectors were
busy plying their shutters, handles, and
notebook:.

In accordance with instructions, T started
to fix up the aerial of the set fitted to my
car, and carefully unwound the reel on which
the wire was coiled. Two or three small
and inquisitive children got entangled in
the acrial, but they were extricated by the
kind services of a policeman, and tastemn«r
A spanner on the end of the wire, T made a
vast to attempt to fix it in a tree. Unfortun-
ately, T have not been used to fly-fishing,
and 20 the cast was not successful and the
spanner came hack with a beomerang effect,

but the sccond cast saw the wire safely-

fixed to one of the branches.

As it happened, the volume of the crowd .

made it impossible to do any real good with
the small sets fitted to the cars, so the
programue was eventually sent out from

the two powerful sets fixed {o motor lorries.
Whether the absence of all the Uncles
from 2 L O made any difference or not I
do not know, but at first the transmission
was decidedly on the weak side, and it was
not until Capt. Fekersley dashed off in a
car to the nearest telephone to tell them to
put more ginger into it, that the listeners
¢ot the necessary volume of sound. Then
the concert came through very well indeed,
and people who were several hundreds of
vards away heard everything quite as clearly
as they would have
done on their own
scts at home.

An  enterprising
fiim of wireless
spectalists had scized
this opportunity of
showing off their

wares, and a small
motor lorry, fitted

out with a business-
like acrial, wandered
in amongst the other
motor vehicles.
Personally, I could
not get near cnough
to it to see who or
what it was, but
they certainly de-
served to do some
business for helping
to broadeast to such an historic gathering.
The presence cf the riva! faction proved tco
much for the engineer in one of the other
small cars, and after a struggle he got through

The auther in the light car mentioned in the aricle.

the crowd and going a little way into the
wood, started a demonstration on his own.
If rumour is not false, I believe he firmly
established the superiority of his set over
the one fitted in the loiry of the enterprising
visitor.

A Wayside Concert.

On my way back from the gathering I
made up my mind te have a little way side
coneert, and reaching Wimbledon Common
at about 8.30 p.m., I again did the aerial
cast and got the apparatus fixed up just
out of the wave-length of a policeman on
point duty. I am not quite sure of the
legality of wayside concerts in regard to
obstruction, }u* the temptation was too
strong to resist, so I got on tc 2 L O and
treated a fairly large crowd to an impromptu
programme. The concert was not Im-
promptu, but the method of distributing it
certainly was.

On this occasion, T discovered the real
advantages of the wonderful little set on the
car, and even though the night was inclined
to be cold and misty, the intervest of the
instrument prcvented me from continuing
the ]oumev until there was no more music
in the air,

An interesting photograph showing the dense crowds that gathered to hear the music from 2 L. Q.-
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Exide

THE LONG LIFE BATTERY.

[ ]
L J
o, / Non-corrodible
¥ L terminals.
B e Zvelt | GVelr
plates. old price | newprice \oldprice | newprice

|

1l oot scpare C23| 34~ | 27/- | 6~ | 40/6
| I R 1r 2 7 S

Large mud 625 W 37/. 697‘! 55/6
space proverts | CZ6| 88/ | 42/- | 87~ | 63/~

Each cell a
separate unit,

EXxide Battertes Do Not Froth on Cltlarg_e;

Ask for New Price List giving Reductions In All Types,

Obtainable from all

Dealers and Garages, o ﬂ’ ' Iﬂ h ELECTRICAL STORAGE
and A (,[] VIUC coroany LIMITED.

350 Service Agents,

= AN Heap Orrice & Works: CLIFTON JUNCTION, Nr. MANCHESTER.
EX%@@ : LONDON: 219-229, Shaftesbury Avenue, W.C,2, :

| mamremies BIRMINGHAM: 57-58, Dale End, -} Batteries for !

*+ o

Use Chloride

: iH ighting. |
MANCHESTER : 1, Bridge Street. ; House Lighting. {
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erican ﬂma’msﬁhg’

received with a standard

Fellophone Super 2°
EXTRACT FROM ILETTER,

* Long Mclford,
Suffolk.
“ September 22ud, 1923,

“ This morning from 1 a.n. I reccived the
whole programme transmitted from W G Y, General
Llectric Cov., New York, with the addilion of
your 2 valve amplz/"u One or two of the ilems
were coming through so louwdly that I renioved
the amplifice, and received one oy two songs, .,
on the 2 valee Fellopione only. Oune sony iten
transmitted, * Aslcep in the Deep being per-
Jectly audible.  This I consider marvellous cn
2 wvalves, T hawve received Admerican telcphony
oit several occasions, and can always get thens
when I get up for the purpose, so that it is not
a freak reception.”

(Signed) ALrrep Woob.

The original of this letter may be scen at

THE TFELLOPHONE “SUPER 2.”

Complete with H.T. Battery, Accumu- pRICE
lator, 100 ft, 722 stranded copper

acrial, 2 Insulators, 1 pair ** Light

Weight ” Headphones.

The *“ Super 2" Amplifier, specially pRlCE

designed for Loud Speaker work with
this Set, £5"10'0
Valves, B.B.C. and Marconi Tax Extra, Adpt. The Fellows Magneto Co., Ltd.

i
' 'AWAAAAWMW
————

JTHE PRECISION § 200,000

VARIABLE CONDENSERS
" . BRITISH MANUFACTURE. Magnet Letters

SCIENTIFICALLY DESIGNED 1 bee ib
i BY XPERTS. have been supplxen y us tvo
. WONDERSIGNS™ of HOLBORN,
: ONE HOLE ONLY FOR Each letter is a perfect Magnet,
FIXING TO PANEL. {i«ucetmir llu;olwlcd;.te‘ of Wliﬂ't‘tﬂ
Magaet should be, and our ability
LARGE METAL-TO- to produce the BONTONE PHONE -
METAL BEARINGS, under mass production,
Owing to the ACCURATE CLOSE
SPACING these Instruments take POINTS TO CONSIDER,
up much less room in Panel. E Ph . 1 4
COMPLETELY ASSEMBLED GUARANTEE, °T0 T
WITH KNOB and DIAL. Every Phone is tested before
leaving Factory.
. i PACKING We are old-established British . per pair,
_001 8/6_ i and Manufacturers, whose object is 9 Carriage paid United
00075 8/ H POST -\GF to give complete satisfaction. Kingdom.
{ X 8885 57//9 H Ext;'a. - Why saddle yourself with Continental Phones distributed by
P 3 i One only gd unscrupulous Importers with small offices and claborate notepaper
; ‘0002 3 /,- P Two 2. an and N@® GUARANTEE or hopc of redress if found faulty ?
; VERNIER 4/= i Three .. 13 Originals of upwards of roo unsolicited Testimonials and letters of apprecia-
: tion can be seen at our Offices.
¢ These Condensers are being used We agree to replace or return cash if Phones
by ICL\(ling makers  of SCtSb: who GUARANTEE do not give complete satisiaction, subject 1.4:
after severe test for best results Phones being returned to us within 7 days of purchase, undamaged.

have given their preference to the
which is YOUR GUIDE TO REAL SATISFACTION. 0" 0 0 s (4,000 |.
J B. They are unconditionally guarantecd to be scientifically B T N E PH NE Ohms )
. correct, mechanically “perfect, and built for unusual durability, BRITAIN’S BEST.
o Oblmn‘ablq through your Dealer ov diveet from the manufarturers SENSITIVE, DURABLE, COMFORTABLE, AND
JACKSON BROS sConqer_ser BEAUTIFULLY FINISHED.
- FIRST 8, POLAND ST ol),(Fpecnx iste, Manufactured entircly by British Labour.
y ‘ ’ L] ORD ST-: LIBERAL TERMS TO THE TRADE
FLOOR "Phone : Gerrard 6187: LONDON W.1. )
. Works : LEWISHAM, S.E, *Phone: Lee Green 1225. Ttade Inqmr es Invited B. n. & 00. (Edward A- Boynton),

: STOCKISTS : . - d )
Messrs. Geo, F. WATTS, Son & Co., 131, Gloucester Rd.. Bishopston, Brstol Works : GOSWELL ROAD and CITY ROAD, LONDON, E.C.
(L Messrs. LEWIS L., Lnerpom and I\/Izmches(er Offices: 167-173, GUSW ELL ROAD, LONDON’ ECor
_L,-,,.._,,; o ~ = Admiralty, War Office, and india Office Gontractors,
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-HOW 1 INSTALLED A
WIRELESS SET.

By ALFRED LESTER

The famous comedian describes the troubles and mishaps that overtook him
when he tried to probe into the mysteries of wireless.

OMPLETE Wireless Set—£2—in-
cluding Book of Instructions.” Tt
sounded " cheap, so I copied the

address from the advertisement. which I
saw on a sheet of “The Jronmonger's
Magazine  that had blown over into my
oarden

T'd often hcard the milkboy telling my
housekeeper about the *Ilistening-in set ”
he had fixed up—why shouldn’t I have
one ? So I sent
off the £2, and sat
by the front win-
dow waiting for it
to arrive.

I had frequently
read the broad-
casting pro-
gramme in the
daily papers, and
I thought a clever
man like Mr.
Marconi should be
encouraged. I'd
vead that at 11.30
every morning
someone sings a
song; that ap-
pealed to me.
What could be more enjoyable than to sit
after breakfast while vour egg is digesting
listrning to an ansemic tenor warbling
“(Come into the Garden, Maud ” ? Far
nicer than reading ahout murders.

Then perhaps you might hear some
learned professor lecture on ** The Habits of
the Earwig.” They also tell you what the
weather is going to be if it's fine ; and I've
sometimes read that they tell you what to
have for difiner, and how to turn yvesterday’s
cold rice pudding into a péche Melba. You
are told exactly when it is twelve o'clock,
and that’s very handy.

Mr. Alfred Lester.

Preparations.

I never-know the right time in my house,
as all my clocks seem to have their own ideas
as to what the time really is. Of course, I've
zct an eggboiler, but it takes too much time
to keep on turning it up again each time the
sand has run through, and then I am liable
to lose count how many times I've turned
it and get late for tea.

After waiting two days, the wireless set
arrived. It was packed in a nice box, so 1
thought if the contents were no good the
box would make a cosy kennel for the dog,
anyway. I thought I had better open it in
the garden, in case it exploded. so I took it
out and stood it on the rhubarb bed (T call
it a rhubarb bed, though really it is a
rockery).

T had a bit of a job to zct the lid off the
box, and broke two hammers in oing it. It
was on nice and tight, and there were
twentyv-eight nails to keep-it on. I found
out afterwards that I'd stood the box the
wrong way up and taken the bottom off.
The real lid only had three nails in it !

. The inside of “the box looked Kke a birds’

the roof—well, I got

nest to me. - It was full of a kind of moss,
and when I saw four round white shining
things I thought they were the eggs, and
they’d sent me an incubator by mistake ;
but when I looked at the instruction book
I found the ““eggs” were called * insu-
lators,” and the moss was what is known as
“ packing.”

Complications.

T threw all the moss on the grass, and
then took out a coil of wire. It was a coil.
Tt looked to me more like the mainspring of
Big Ben. It got so much mixed up with my
feet that I had to take my boots oft to un-
twist jt, and I thought I might get electro-
cuted any moment. While I was busy with
nmy feet the dog was playing with one of
the insulators, and knocked it down the
garden drain, so that did that in. Then I
fished out a small box arrangement with
black doorknobs on and a heap of little
screws. These I put on the path.

Then I came across a sort of pillhox
marked * Cat Whisker,” and this started
the dog barking. As soon as I had got the
bits nicely laid out in the garden it came on
to rain, so I got my housekeeper to come and
hold an umbrella over the lot while T went
indoors to fetch another hammer. When [
came out again I found she had shovelled
them all up and put them in the coal-
seuttle, so I decided to leave it over till the
morning.

I took the hook of instructions to bed with
me and read how to do the fixing up until
about 3.30, and then went to sleep, but
suddenly woke about five all over electric
shocks ; but I found out afterwards it was
cramp, and nothing to do with the wireless
at all.

It distinctly said in the book : “ Great
care must be taken in fixing the aerial from
the roof of the house to a post.”” This was
rather awkward, as the rocf of my house is
on a slant. I got my housekeeper to give me
a “bunk up” through the bath-room
window so that I could reach the stack-
pipe. I got hold of it and gave it a tug, but
I must have tugged too hard, for it came
away in my hand. So we took it indoors,
and now use it as an
umbrella stand. This
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take any notice of him, but selected a good-
looking chimney-pot and clung hold of it,
with a hammer in one hand and a pair of
pliers in the other,

I lost the pliers. I suppose I must have
dropped them' down the chimney, for the
next time I saw them was in my Irish stewI
had for dinner, which was standing on the
hob while I was on the roof. At last I got
the aerial fixed—well, one end of it.

I managed to crawl back through the
bath-room window, but in doing so, trod on
the soap and nearly broke my leg. When I
got down from the roof my face was so .
dirty my dog flew at me. I think he mis-
took me for the dustman. I then tied a
couple of clothes’ props together and
nailed them to the side of the greenhouse.
(I put my foot through the greenhouse

© twice, but that didn’t matter as it was

raining, and it saved me the trouble of
watering the musk.)

Then I went indoors to get some more
wire, and when I came out again I found my
housekeeper was pegging the washing on to
my aerial wires. I couldn’t say anything as
I had used her props. - Then I was told to get
an “earth” wire, so I stuck a bit of wire in a.
flower pot andnailed it along the kitchen floor.

I then made two holes through the wall
into the dining-room-—one to put the wire
through, and the other to see where T was
going. I was anxious to get my wireless
all in order, as my Aunt Jane was coming
the following evening, and I thought it
would be a little treat for her, as she suffers
so from the earache.

Realisation.

T had decided to have my listening-in set
close to the window, so that passers-by
should see that I had one. I suggested to
my housekeeper that instead of going to the
Pictures she might stay at home and listen-
in, and pay me the ninepence. At last I
got all fixed up, and she and T started to
‘1sten -in. I only had one set of earphones,
so I broke it in halves so that we could both
listen-in at the same time.

It was exactly 7 o’clock when we started,
which was the time for a flute solo to be
broadcast from Marconi House. We both
listened and distinetly heard music, and
exclaimed, ‘“Wonderful ! ” We heard
*“The Bluebells of Scotland,” there was no
getting away from it.

Suddenly the music stopped. T happened
to look out of the window, and there stood
a man in the gutter with a tin whistle! 1
have not heard from Mr. Marconi from that
day to this, and if anybody wants to buy a
good listening-in set cheap, drop me a line,
and they can have the lot for seven-and-six.

was the first time in
my life that I wished
I had been born an
acrobat.

At last T got on

my hands and face
on—and I pnlled up
the rest of me later.
As I was embracing
the chimney-pots a
man passing by
shouted up to me:
“What are you
going to do with
them chimneys—
kiss ’em ? 7 I didn’t

A portable two-valve set built by Mr. P, Dale, 183, Francis Road,
Leyton, E,10,
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AN INTERESTING SALISBURY
, - STATION.

By Lieui. W. Ison, R.E, AM.LRE, .

This interesting description of the weli-known amateur station, 2F B, gives
the reader a good idea of the amount of work entailed in the upkeep and
: operation of an efficient transmitting plant.

THE photograph on this page is of the
author’s recciving and transmitting
station at Salisbury.

On the right may be seen the six-valve
receiver, which consists of two high-fre-
quency valves (fransformer coupled but
easily changed to tuned anode

Next to that is a two-valve low-power

transmitter working off direct current mains.
Tt is of the choke contro! type, and has been
used with great success for giving demon-
strations from the house and concerts at
fétes in the neighbourhood.

On the leit

again is an experimental six-valve panel
enablmg any type of circuit to be connected
up in a few mements:

Unfortunately, the room is so conﬁtruutcd
that only about one-half of the bench could
he shown on the photograph, so that a

. number of other types of receivers and
- amplifiers cannot be seen.

The aerial used is of the twin inverted
“L” type on 6ft. spreaders 30 ft. high,
each end, the lead-in being almost dnectl_y
over the operating-rooni.

The earth is to a water pipe, bul there is
also a counterpoise aerial which is occasion-
ally used in place of the carth.  The direction
isnorth and south, directional south, and an
indoor acrial is also fixed. Under the hench

is a rotary converter used for

_coupling), - one detector, and
three low-frequency valves. It
is rather too elaborate to be
fully described here, but it has
switches enabling any combina-
tion of from one to six valves to
be used. Tt iz extremely power-
ful, and Clasgow has been heard
well on one valve.

On tha top may bhe seen the
Toud speaker and special loading
coil, and above them the valve
rack. On the left of the panel is
the three-coil holder with various
condensers in front. Tmmediately
to the left of the coil holder is a
small one-valveset of the author’s
own design which gives exception-
ally good results. - It can be con-
verted intc a Flewelling receiver
by a switching device.

A view of the interior of 2 F B, Lieut. W. Ison’s efficicnt amateur station.

charging batleries, and another
}1.uh tension generator is shortly
to he installed, At present, for
greater power than 200 vclts,
banks of dry cells are fitted in
series with the mains.
Transmission takes place every
Sunday morning from about 10
to 1 with various stations in and
around Wiltshive, and although
in this part of the world jamming
from ¥French coast stations and
Channel shipping is very fierce,
results are reported ag uniformly
good, Transmission even en 200
metres is not carried out during
broadcasting  hours, because
complaints have heen received
that on that wave-length local
reception from Birmingham is
sometimes interfered with.

ARBORUNDUM being the first tvpe
of crystal to he employed for radio
purposes, it is perhaps only fit that

it should he given the premier place in this
series of talks on erystals. Over fifteen years
ago, when the infantile science of wireless
was steuggling for commereial recognition
and existence, it was the discovery and
utilisation of the rectifyving properties of
carborundum that released wireless tele-
vraphy from the drastic limitations and

uncertainties. of the coherer and magnetic |

detector, and almost at one hound eifected
what perhaps might be called a * radio
revolution.” The introduction of the
crystal detector, and, at a later date, of the
thermionic valve, are epnchs in the history
of wireless, and it is to the rectifying
propertics of the carborundum crystal that
the first successful and practical application
of the former is due. -

Carborundum, as is well known, is a
carbide of silicon. Its chemical formula is
represented by the symbols * 8iC.”

Crystallised carborundum is manufac-
tured by fusing a mixture of fine sand and
coke in an electric furnace. The temperature

which is often attained in furnaces of this
type is estimated to he somewhere in the
region of 3,500 degrees Centigrade, which
is about the highest practical temperature
attainable on this earth. Massive carhon
electrodes aro used for conveying the current
on account of their infusible nature. The
mixture of sand and coke is packed into the
space between the electrodes. A little salt
is also added to make the mass move fusible,
and sometimes a small quantity of fine saw-
lust is mixed with it to render the molten
produet more porous, and thus to allow the
produced gases to escape.

After the furnace has heen filled the
current is turned on and allowed to heat the
entire mass for a period of eight hours. Then
when the operation is over and the furnace
has cooled down sufficiently, the brick-
work sides are removed, and the product is
treated with hot acid to dissolve out the
impurities. Almost pure carborundom
remains.

Local Potential Necessary.

When fairly pure, carborundum crystal-
ises in hexagonal plates, which vary
considerably in colour. In some cases they
may b€ almost colourless, but generally the
crystals are darkly coloured. The steel-blue
varieties are usually the most sensitive for
purposes of wireless reception.

Carberundum is not attacked by any
acids——mot even by the highly corrosive
hydrofluoric acid, which so easdy eats into
glass. Before it can be attacked or decom-
posed in any way, a crystal of carborundum
must be fused a* a high temperature with
strong caustic alkalies. -

Despite the fact that its successful use in

wireless reception requires the application of
a local potential, carborundum still finds
a steady employment in crystal detectors.
The great feature of the carborundum
detector is, of course, its stability, and on
this account such detectors can be used for
portable and marine sets where the employ-
ment of the cat’s-whisker type of detector
would be utterly useless.

The construction of a carborundum
detector is so well known that it need not
be deseribed here. It ig sufficient fo ohserve
that the best metallic contact for use with a
carborundum crystal is a flat steel spring
applied with a steady pressure.which may
amount to as much as 2 or 3 lb. The
potential requived is gencrally in the
neichbourhood of 1-2 to 1-5 volts. and it
may be obtained with the aid of a series of
dry cells, such as a flash-lamp battery

BRICKWORK SIOES CARBON ELECTROOES

| ]

1 e s —
R S o B S St (e S A S s P

/ cOKE

MIXTURE OF SAND & FINE COKE FORMING
THE CORE OF THE FURNACE -

&

contains, and a potentiometer. The carbo-
rundum detector may not be as sensitive as
some of the other crystal rectifiers, but on
account of its great stability it has long
been a favourite for serious erystal work,



g

Popular Wireless Heelkly. October 20th, 1923, 251
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Manufacture of Broadcasting Apparatus

USE OF PATENTS

The piloneer work of the Marconi Company in for the use of these patents, and all apparatus manu-
connection with wireless telegraphy and telephony factured under licence is so marked.
is well-known and, as the result of many years of .

Any persons or firms manufacturing or offering for
sale valve apparatus embodying patents controlled by
Marconi's Wireless Telegraph Company, Ltd., with-
out its permission, render themselves liable to legal
proceedings for infringement.

research work and considerable expenditure, the
Company_controls numerous patents relating to the
manufacture or use of wireless telegraph and tele-
phone apparatus.

The Company is prepared to grant a licence for the
use of its patents in connection with the manufacture
of broadcasting apparatus to any member of the
British Broadcasting Company, Ltd.

Whilst hoping that it will not be forced to take
legal proceedings the Marconi Company wishes to give
notice of its intention to protect its own interests and
those of its licensees, and in cases of infringement the

A large number of firms {including the principal Company will be reluctantly compelled to take such
manufacturers) are already so licensed and pay royalty steps as may be necessary to defend its patent rights.

Marconi’s Wireless Telegraph Co., Ltd.,

Marconi House, Strand, London, W.C.2.
\ | | )

. - ym— \ MONGST the hun-
FLUXITE " dred-and-qne. litle
le%tI:E‘:?NG i 9 \@[ i intricacies and what-

2 nots of an amateur wireless
l_ AT

installation, there is one

: e { spot that is of vital import-
: ¢ fll ance to the receptive guali-
i zeolilIi lieshof the wholer olulﬁt-—
such an wmnocent littie spot

PART that even the more ardent

1 enthusiast is inclined to

. overlook it. It is the con-

= : - rre nennery coueat nection of the aerial leads to
ILLUSTRATED (mcw"‘;“ the aerial, the connection

L A 0\CTIONARY O that must hold tight in all

H gt v, ENG\NEER‘NGL - = ¢ vagaries of the weather as
: \ = cwiL MEC"LA:(:'C:K Al < . well as convey the mfnitesi-
; Koy E\-Eg:‘_ce'c_ mal electric current to your instrument. Twisting the connections together is all very

well, it serves—for a while—yet, where is the sailor who would think of mooring his ship
to a bollard by tying the rope in the same sort of bow that you would tie your shoe-lace ?
So much for the moral.

ive the attention to your set that you wish it to give, and solder each connection care-
fully with the aid of FLUXITE, and above all that vital spot—the aerial leads.

To extend the name of the Bennett College to everyone Ask your Ironmonger or Hardware dealer to show you the neat little
engaged in the_different braurhes_ot Enginecring, we are

: publishing an Illustrated Dictionary of Engineer.
i ing, in about 24 MONTHLY PARTS (16 pages each
¢ parg). You can bave cach mouithiy part as it comes
1. P SOLDERING SET
1/- Postage only to pay.
. . . ~

PART L.

s LG SRERRILS
g penaETt €01 i

'he Dictionary i3 free to those engaged in any of the
ollowing trades: Fugineering, Civil, Mechanical, FElec- . . 1 .
rical, Sni;l)lcnu‘l » Mutor, Sug{uary, Boikerl,) Tlxucrnal (Jo:.ui It is perfectly stmple to use, and will
bustion, raughtsmanship, arine, Shipbuilding, Naval M
Architecture, Butlding, Avchitecture, Quantity Surveping, last f,or years i constant use. I"’:
Aviation, Chemistry, Foundry Wark, Merallurgy, Matricu- contains a specnal * emall space

¢ lation, - Mining, Surveving and Levelling, Telegraphy, S ld . l . h h A
‘elephony, W 13:16515i and the condxtlonfJ are that you scng oidering iron, wit non-heating
vour name and addréss, your age and occcupation, wit ”
bne ghilling (to cover postage on the 24 parts;, writing metal handle‘ a pocket BIOW Lamp,
'lm.\r name and arldrc:ssteryL c_‘.eal“,i'. \\de sl:all then FLUXITE, Solder, ete., and fu]l
lace your name on ohr Free List and send you Part 1 : it : H
t once. The othevs will be forwarded as issued. Address mslruct'xons. . P“CE. 7/6 Sample Set,
cour application fully to: post pald, United ngdom'

. Department D 106 UX =
{We teach the above ’
denars Treer 7 The Bennett College, EI:IPII.‘““ES SOE:EIR"NG

Sheffleld' e All Hardware and Ironmongery Stores sell
FLUXITE in tins, price 8d., 1/4. & 2/8.
Buy a tin to-day.

For the tool kit ot your car or
motor-cycle, or any solder-
ing jobs about the home.

e . FLUXITE LTD., 324, Bevington St., Bermondsey, England.
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“ATLAS” PATENT PLUG-IN COILS
- STAND SUPREME

Maximum Induétance. Minimum Self-Capacity.
” Each Turn and each Wound in true concentric
Layer of winding circles. Fine Tuning and

Air-Spaced. Increased Signal Strength

Radio Components Catalogue on

T ———

Trade Terms on application.

Request.
] Agency applications considered for districts where not already represented.
A comparison of these wavemeter readings with those of any other make of coil will reveal the
undoubted superiority of the “ATLAS™ Coil over all others.
O anugactirea onty by~ S e s
R Condenser in shunt, . Condenser in shunt, .
Min. Max., H“- CLARKE g Co- Min. Max,
25 | 120 375 | 5 0 A (MANCHESTER), LTD., 250 | 1280 4150 | 9. 0
35 175 515 5 0 . . 300 1550 4940 9 5
490 180 650 5 2 Radio Engmeers,~._ 400 | 2045 6380 | 10 3
50 . 230° 780 5 2 500 | 2980 8900 | 10 6
65 280 1000 5 6 Atlas Works, 0ld Trafford, 600 | 4000 12100 | 11 ©
75 325 1120 5 6 , 750 | 4970 15000 | IT IO
100 410 1520 7 © = MANCHESTER. a 1000 | 6100 -| 20000 | 12 .§
150 660 2300 7 10 Tel. Nos. : 683 & 793 Telegrams : 1250 7000 22000 | I4 ©
200 850 | 3100 8 8 Trafford Park. Pirtoid, Manchester. 1500 | 8200 | 26000 | 15 o

——

For £4:10:0 you can
assemble the Acme
2-Valve Receiver.

HULLO!! G.Q.,WILL DAY GALLING

you to inspect a new selection of
WIRELESS ACCESSORIES.

HAVE YOU SEEN THE NEW WADE LATHE,

A NEW TYPE OF FILAMENT RHEOSTAT cach 3/=

) PORCELAIN REEL INSULATORS .. dozen 1/m
Vaives of  every make, including the
new Dull = Emitters, always in stock,

When you are tired of wasting both time

Write for our and money on so-called Wireless Crystals,
new  Catalogue. securc one of the new Supcr Marvel Crystals
Now ready, sent

DAYZITE (reGD.)

and put an end to all your troubles,
Sold only boxed with Silver Cat’s Whisker,
2/6 each. Postage 3d, extra,

DAY, LTD.,

post free, Postage
and ' Carriage on
all goods extra.

WILL

Telegrams: * Titles, Westrand, London,”

"Phone : Regent 4577,

19, LISLE STREET, LEICESTER SQUARE, LONDON.W.C.2. _ ||

“ (royalty £4:2:6); or with

with slide rest complete .. .. .. BO/= ¢ By far the cheapest way for the amateur to get a highly
- . l efficient set, capable of receiving messages of 150 miles’
SET OF NICKEL PLATED SPANNERS, | distance, is to assemble this Acme sct, which will be sent
set of 9 for B.A. Threads .. set  1/6 | carriage paid, with simple instructions for £4:10:0.
A N The set here illustrated is the
VARIO-COUPLER with 10 Tappings .. cach  19/6 Acme 3-valve, price £15:16:6

complete. with H.T. batteries

valves, ‘phones, accumulator,
and aerial equipment £21
(royalty £4 : 2 : 6).

The Free Catalogue

describes these two and other
sets at various prices, as well
as many distinctive Acme
accessories. o
Write for it to-day. - : 3 =
BUY BRITISH G0QDS ONLY.
We are exhibiting at the N.A.RM.

Exhibition, White City,
NOVEMBER 8th — 21st.

e
Juction CoLtd
> Smethwick’

Thegy 0
34‘«:111@ sz  Birmingham
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OTWITHSTANDING that pessimists
tell us the public has tired of its new
scientific toy, it i3 evident that

“wireless ” is still being taken seriously,
and in a critical spirit. This was demon-
strated at a recent concert, when the
“announcer,” having used the popular
pronunciation of the British Empire
Eisteddfod, with the accent on the I, was
promptly rung up by a Cardiftf listener-in
and informed that the correct sound was
with a short “e,”
anil therefore
Tosteddfod,

One good point
of the British
Broadcasting
Programmes is the
aholition of the
need for the old
©top-liner,”  or
star-turn. Wireless
has proved that it
is not always the
artiste with the big
name (and corres-
ponding salary)
that gives the most successful results over
the aether. There is boundless opportunity
for the newcomer, as executant and com-
poser, and the B.B.C., though still making
many mistakes, have certainly opened
the door to the vounger generation, who
could not wish for a larger audience, nor
one more appreciative if their work is good.

Mr. Lyell Johnston.

How Choir Experience Helped.

One of the singers who has been heard
with admirable results is a clever young
baritone, well known also on the stage and
concert platforms as Theodore Hughes. In
a recent  chat,” Mr. Hughes said that he
owed bhis early training to his father, Mr.
Frederick Belchamber, F.R.C.O., the or-
ganist and chcxrnn&tm of St. Gabriel's,
Willesden  Green,
and it is probable
that DMr. Hughes
carly experience as
solo choir boy has
given him the
ability to pitch
hiz voice so well.

Subsequently he
trained with the
well-known ballad
singer, Thorpe
Bates, and after
that became a
member of Mr,
Georse Dance’s
Company in “ Tom
Jones.,”  singing
the title réle and winning golden opinions,
Mr. Hughes’ own favourite part is the
Duke of Ariosto in * Arlette,” and it
certainly gives him good scope. But he has

Mr. Robert Parker.

" devoted more time lately to concert work,

and he is well known at Queen’s and the

other big London concert halls, as well as
in the provinces. Over the aether, Mr.
Hughes’ songs gave complete satisfaction,
and he will be warmly though silently
welcomed when next he appears before the
microphone,

A Versatile “Star.”

Lyell Johnston ig another star of the
aether whose voice is a familiar one to most
listeners-in, and much of his success lies in
the fact that he introduces the human note
into his songs and stories, imbuing them
with a genial friendliness that carries them
straight to the hearts of his audience.
Mr. Johnston is an artiste who hae plumbed
every depth of his profession. As an author
and composer his songs have been sung by
others as well as himself all over the country.
As an actor, his latest part was in the
Oftenbach Follies at the London Coliseum ;
as a singer, he has toured the provinces, and
been heard in every big London hall : and
now, as a professor at the Guildhal! School
of Music, in addition to his own work as
singer and elocutionist, he is paving the way
to success for many embryo artistes. Mr,
Johnston, too, is to be remembered for the
work he did in the
(ireat War, when
he was responsible,
in his capacity as
organiser and hon.
musical director of
the Soldiers’ Enter-
tainment Fund, for
the arrangement of
nearly 3,000 hospital
concerts. By these
he not only
afforded abundant
pleasure to the
men, but provided
work for some six
hundred fellow
artistes hard hit by the war Not a bad
record this !

Speaking generally, there are few suc-
cessful women entertainers. Whether it is
that the gentler sex do not possess as keen
a sense of humour or lack the power to
“carry over,” is an open question, but the
fact remains that the time-honoured jokes
against mothers-in-law and eggs, accom-
panied by a few chords on the piano, are
usually perpetrated by the mere male. The
British Broadcasting Company, however,
have been successful by their past enga(*e-
ments of Miss Helena Millais, a well-known
favourite, and of the Scottish elocutionist,
Miss Maud Couper.

Mr. Leonard Hirsch,

A Successful “ Humouriste,”

Scotland is reckcned fair game for the
would-be humorist, and if he can only get
m some story xc]atmg to the tragedy of a lost

“ saxpence,” he is safe, he thinks, fo raise a
smile. But Miss Couper works on different
lines. She has succeeded firstly in bringing

"Africa,

" to econtinue one of Manchester’s

elocution to a fine art, and has justly won
fame in Scotland for her treatment of
Scottish humour of the pawlcv ” kind,
and not of the brand known as “ grinning
through a horse collar.” Miss Conper has
recited also at the Albert and Queen's
Halls, and is always a favourite at London
Scots gatherings.

Few operatic singers have had wider
experience than Mr. Robert Parker, now of
the British National Opera Company. He
has literally sung
all over the world.
During a recent
inferview, some
interesting facts
were (rleanod from
him. Starting
originally in opera
in America, he
subsequentlyjoined
the Quinlan Opera
Company, and.
went on two tours
through England,
thence to South
Australia,
and Canada. After that came Covent
Garden with the Beecham company, fol-
lowed by long tours in Australia and
America with Dame Melba.

Mr. Parker admits that out of the sixty-
one different réles enacted by him, he
prefers Hans Sachs in “The Meistersingers,”
and certainly it is one that *radiod” “most
suceessfully.

On the Orchestral Side.

On the orchestral side of radio, one of the
most successful leaders is Mr. Leonard
Hirsch, at the Manchester station. Into his
twenty years of life, he has already crowded
the experience of a lifetime, and he promises
leading
violinists, with a wide carecer in front of him.

He has been
playing “concertos
withorchestras
since the aze of
fourteen, and came
to Manchester in
1918 to complete
his studies. Here
he took the John
Wehster Memorial
Exhibition, and
was sent by the
Manchester Royal
College of Music to
represent them last.
July at the Patrons
FFund Reliearsal,
when ke played Lalo’s Spanish Symphong
with the Royval Albert Hall Orchestra. Mr.
Hirsch is also a member of the Hallé Orches-
tra. and has been with the British Broadcast-
ing Company since March, when he forme:
the original Radio Trio, the first of its kitd to_
be broadeast, and gradually formed the
orchestra now known as the 2 Z Y Orchestra

Miss Maud Couper.

Mr. Theodore Hughes.
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PROGRESS DUE TO THE
AMATEUR.

In a very interesting address Dr. Eccles outlines the amateur’s part in the
progress of wireless, and reveals the debt that the commercial designer owes
to non-professional skill.

AN amateur, I take it, is a person who is
fond of the subject for its own sake,
and not for what he gets out of it.
Within the scope of this definition, especially
as applied to wireless, there are all sorts of
persons (said Dr. Eccles, opening his presi-
dential address to the Radio Society of
Great Britain on September 26th).

We may say that when following any
study or hobby, any amateur in any subject
is obeying an impulse towards making
something ; he is answering the call of
the creative instinet. But the older forms
of hobby have a great difference from the
type of hobby that we follow, because they
make mere copies of real things, which are
usually extremely ineflicient and incapable
cf practical application. Therein is a great:

contrast with wireless. The apparatus of |

the wireless amateur is practical apparatus.

From the instant that he first tunes up
Lis receiving apparatus and listens-in to
=11 the world’s telegraphic traffic crossing
sea and land and the boundaries of different
sountries, he comes into close contact with
the practical telegraphic world. This fact,
taken together with the circumstance that
he is using full-scale apparatus, ensures
that there is a perpetual flow of improve-
ments and suggestions from the amateur
fraternity into the practical world as regards
wireless methods and apparatus.

Early Wireless Amateurs.

We may say that many of the great ad-
vances in wireless have been initiated by
the amateur, and that most of the carly
steps in the inception of the subject were
taken under the stimulus and guidance of
men who were neither telegraphists nor
engineers, but merely lovers of the infant
science. Before wireless became commercial
2]l the workers in it were amateurs; they
were experimenting in ignorance of the vast

commercial future before it, and were study- -

ing it without thought of gain. Sir Oliver
Lodge’s work with the short aerial, on
waves a few metres long, using the filings
coherer with the tapper, back in 1894,
constituted the first complete wireless
receiving set ever assembled, and was cer-
tainly done *for fun.” It was an aside
from his laborious scientific work in the

laboratory and in the study; in fact, he .

probably set it up to amuse people.

One may say also that until about 1897
Marconi was an amateur making experi-
ments with Hertzian waves, as were a
great many people in the various physical
laboratories and lecture-rooms throughout
the world, and Rutherford’s open-air ex-
periments with his own magnetic detector
in 1896, when he received signals across
(ambridge, a distance of a mile and a half,
were done without thought of pecuniary
recompense. It was the amateur who
brought forward the crystal detector, who
found out the best combinations, who intro-
duced it into our subject. It was some time
after this work bv the amateur that the

crystal detector came gradually into practi-
cal commercial telegraphy.

Again, in 1913, a young American student,
E. H. Armstrong, working with wireless
circuits because he loved them, produced
the first auto-heterodyne receiver using
the audion, and staggered all the profes-
sionals and commercial experts of the
world by demonstrating in New York the
reception of transatlantic signals, inaudible
otherwise. Finally, when the war came,
the amateurs penetrated in their hosts into
the armies, and turned their wireless ex-
perience and their talents to the design,
construction, operation, and improvement
of apparatus for use in war.

Broadcasting as it is to-day is indebted
to’ the amateur for its existence. In
Anierica’ the ‘broadcasting movement was
started by amateurs and their clubs and

. societies giving gramophone concerts and

other entertainments to their fellow ama-
teurs; In this country a similar movement
took place, but was limited to smaller
dimensions by the restrictions which were
an aftermath of the war. It is not un-

reasonable, however, for the amateurs to
claim that their previous presentation of

This home-made set. demonstrates the amateur’s
ability to construct handsome and efficient instruments.

* the case smoothed the way for the in-

auguration of the British Broadcasting
Company and its large scheme of eight
powerful stations.

Popular Programmes.

If we try to see what the future con-
tains, by looking at America, France, Ger-

_ many, the Argentine and other countries

where broadcasting is in operation, we find
that, sometimes in one country, and some-

. times-in another, there are commercial ex-

change prices being broadcasted, stock
quotations, in some cases sporting and
general news and racing results, and in other
cases political orations in addition to enter-
tainments. If broadcasting develops in this
country from the entertainment or in-
structional side which it exhibits at the
present time, and takes up all these items,
1t is quite possible that it will become as
necessary to the communitv as the Press.

_ cssayists.
" everybody.

If that is so, it may become even more in-
fluential than the Press, because hearing
is very much easier to most people than
reading, and because the voice carries per-
sonality.

In future, too, the kind of programme
may be very different, and the kind of
programme will have a considerable effect
upon relations between broadecasting as
an industry or as part of social life, and
the amateur. Up to the present thke
Broadeasting Company has maintained a
very high standard, and has broadecast the
highest class of music and very interesting
and instructive literature. The items are
greatly appreciated by the present clientéle,
but the future clientéle may be very
different. It may be more numerous; if
it is more numerous it will be more humble
on the average. A foretaste of the kind of
comment that will come when things too
good for average life are put on the broad-
cast was given us the other day, when the
British Association Presidential address was
sent forth all over the country. According
to some of the newspapers, the complaint in
nearly every home was that there was too
much Rutherford ; but it is a fact, and we
must admit it, that you cannot run a daily
paper on choice extracts from the poets and
Bach and Beethoven will not suit
\ In fact, I can imagine that,
rather than hear Bach and Beethoven, many
people will prefer constant repetitions, with
strong affirmation, of the fact that we have
no bananes.

Congestion of the Ether.

Probably the most immediate problem
that the amateurs have to think about is the
allocation of the wave bands. The in-
crease in the number of broadcasting stations
will demand that an increased wave band
shall be set aside for broadecasting. It
follows that there will be less space left in the
spectrum  for the amateur, and we, as
amateurs, ought to take on the whole pro-
blem of preparing a case to be put before the
authorities, whenever they require to heas
us, in order that we may set forth our views
and put them in proper form for exerting due
weight. It is conceivable that in default of
some such preparation on the part of the -
amateur fraternity, the allocation of wave-
lengths to them for their use in transmission
experiments may be too narrow or even nil.
This, I think, will be very harmful to the
study of every section of wireless, but
especially to the study of transmitting
apparatus, and therefore ultimately to the
industry.

In what I said earlier I pointed out that
wireless telegraphy was originated by
amateurs who were neither engineers nor
telegraphists, and that wireless develop-
ment since then has owed as much at least
to the amateur experimenter as to the
trained technician. The presence of a large
amateur wireless section in a population
ensures that that community will be re-
ceptive to new ideas in wireless and produces
an environment in which the highest form
of . technician can floirish. As a conse-
quence, men of special ability are afforded
adequate scope, and genius is discovered
and given its opportunity. When it is
remembered that one inventor or genius,
Jike James Watt, may be worth untold
millions to the world, we feel the impor-
tance of encouraging to the utmost the
spread of the amateur spirit in wireless as in
other branches of our modern electrical .
civilisation.
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“ WIRELESS REVIEW AND
SCIENCE WEEKLY.”

On Sale Every Tuesday. Price 3d.

IN the next issue of our companion journal you will find
an extremely interesting article on “ Visible Wireless”
by Dr. E. E. Fournier d’Albe. This article cannot fail to

‘attract the attention of every wireless amateur.

THER features include : “ Design of Inductance Coils,”

“A 3-Valve Tuned Anode Set,” “ An Experimenter’s

Valve-Crystal Receiver,” “ Radio Topics,” * Calibrated
Waves,” and many other splendid features.

COMMENCING SHORTL Y:

The Experimenter’s Super Set for
this Winter.

A SERIES of articles describing the construction of a

wonderfully simplified and improved Super-Regener-
ative Receiver will shortly commence in “ Wireless Re-
view.,” The success of the famous “ P.W.” Combination
Receiver has encouraged the Technical Staff to produce
this Super-experimental Receiver, capable of picking up
American Broadcasting.

Watch “ Wireless Review ” for the Experimenter's Super Set.

“AMERICA CALLING.
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Over HALF A MILLION Safisfied Customers
WIRELESS ! WIRELESS ! WIRELESS ! and EVERYTHING for it.

PIONEERS OF DGN?T

CHEAP PRICES.

PAY MORE

GREAT BRITAIN'S LARGEST
EXCLUSIVE WIRELESS STORES.

NOTE.-We are exclusively WIRELESS -NOT DABBLERS!
QUALITY, QUANTITY AND CONSISTENCY OUR MOTTO

See Our Six-Window Display of Popular Bargains

We offer for the first time the new “FELLOWS”’
Lightweight Headphones, 4,000 ohms. A masterpicce of work-
manship. A guarantee with every pair. Honestly worth 30/-,

18/

Per pair.

Special Offer—BROWN’S
Featherweight Headphones.
Stamped B.B.C., 4,000 ohms. Our Price

19'6

ELKAY Lightweight Head- BRUNET ’Phones. The genuine . & K. PHONES. The =™
phones. 4000 ohms .. ., 12/9 article .. .. .. .. .. ..13/11 genuine article., Our Price .. 12’9
EDISWAN Valves .. .. .. 12/3 Bankeuot Stock and of Limifed MULLARD ‘“ ORA” Valves 12/3
COSSOR Valves .. .. .. 12/3 Quantity. - Guaranteed All New EDISWAN DULL EMITTER,
1 [ et N
MARGCONI ‘“R’’ Valves .. 12/3 Qur pricc .. . .. .. .. 25/9
DUTCH VALVES ... 6/11 BELL WIRE, tinned copper, 12 yds. ... 6d. VARIABLE CONDENSERS of high
PHILLIPS DUTCH VALVES ... 1/11 VALVE LEGS, nut and washer . each 1d. guality. With  Aluminium  Top and
L.F. TRANSFORMERS Ralio 5 to 1, All M v v i per doz.  10d. Bottom plates. Complete with knob
guaranteed {(postage 1/-) .. each 11/3 VALVE PINs, nut and washer ..., each  td. and dial, guaranteed acecurate:
CRYSTAL DETECTORS ...... , 1/3, and 103d. per doz. 9d. Vernier 3/-
cRYSTAL DETECTORS, enclosed in glass PLUNGER SPRINGS, Complvte ......... each 1d. 0002 . 4/6
------------------------------------- 2/6, 2/3, 1/6 SLIDER ROD, Irass, 13ins. Jong, 0003 5/6
AERIAL WIRE, 7, guaranteed hard- 1in. square, drilled . each  3id. 00605 6/~
drawn copper, 100 it. (postage 1/-) ... 1/10} SLIDER KNOB .............. each  ad. 00075 7/-
CONDENSER VANES, fixed or moving, SWITCHES ON EBONITE, P.ST. 001 g-
per doz. 33d. (quality the best) cach  1/¢ SUPER QUALITY 2-WAY COIL HOLDER  §/3
REAL GOLD CAT'S WHISKERS ... cach 2d. SWITCHES ON S.P.D.T. REAL EBONITE 3-WAY COIL HOLDER 7/8
1 1 3 3 per doz. 1/8 (gnality the best) ... each  1/11 0.B.A. NUTS . per doz.  4d.
SILVER GAT'S WHISKERS cach  1d. SWITCHES ON EBONITE, D.P.D.T. DETECTOR AR all Joints, Ebonite
3 3 doz. 1d (quality the best) e 2/9  Handle and Whisker Holder 3id.
CONDENSER SCALES, 0 to 150 ach  3;d. CONDENSER SPINDLES, WOOD SCREW TERMINALS ....... exch 1id.
IVORINE LABEL SET, 12 dilferent titles, STOCK, FIOM eeviiiviei e, each 1d. SHELLAG ........cccconnenn. per hot. 103id. and 6d.
the set 63d. SCREWED ROD, 2 B.A,, I2ins. long, each 3d. AERIAL PULLEYS, ch 103d., 83d., 6d. and 44d.
BASKET COILS, sct of 6, up Lo 3,000 metres 2/4 SCREWED ROD, 4 B.A,, 12ins. long, cach  24d. TINFOIL ..., large sheet Ad.
SLEEVING, 3 yds. assorted colours, for 11jd. RUBBER - INSULATED LEADING - IN COPPER FOIL, (‘un. wide ... per ft. Sd.
NUTS, 2 B.A. Loper o doz. 25d.. WIERE e per yd. 1} GRID LEAKS, 25 and 2 meg............ each 10id.
NUTS, 4, 5, 6 and 8 B.A. . per doz, 2, CHINA INSULATED SPRING CON- FLEX (Twin), vurious colours, per yd. 2d.
WASHERS, 4 B.A, ... . per doz.  1d. NECTORS: CONNECTING WIRE, tinned copper,
W ASHERS, 2 B.A. . per doz.  1id. 1 way . 3d. 20 gauge 3 yds. 2d.
CONTACT STUDS, nuts  and 2 way 4d. ENAMEL WIRE, 1 recls:
washers .o per doz.  4d. 3 way . . 6. 22 24 28
TERMINALS, with nut and washers, lNSULATO , white reel, 2in, each 1d. per 1h. 2/4 2/8 3/6
. cach 1d., 13d. & 2d. per doz. 11d. Note: Bobbins 2d. each extra.
EBONITE KNOBS, 2 B.A. ...... each 2d. and 3d. INSULATORS, white cgg, each 2d. per doz. 1/8 POTENTIOMETERS, guarantesed up to
SPACING WASHERS, large ... per doz. 23;d. WOUND INDUGTION colLs (postmm 9d.): 0900 metres, superior make, compact size 7/3
SPACING WASHERS, small ...... per dox. 1id. 12x4 9x 4 §x 24 6X3 6x2 CRYSTAL DETECTOR, glass enclosed,
CRYSTAL CUPS, 2 screw .. ... each 1d. 2/5 2/3 11N 1/8 1/8 fitted on 4 X2 ehonite panel with
CRYSTAL CUPS, 4 screw .. . each 2d. TAPPED INDUCTANCE COILS, 20 tap- terminals for aecrial, earth and ’phones,
FIXED CONDENSERS, all capacitivs, each  103d. pings, wound to 1,600 metres ... each 2/6 already wired and beautifully finished a/9
EBONITE, cut to any size by nmdmmy VARIOMETERS (Tube type), cmuplute VALVE HOLDERS .. .. each 10id. and 1,3
while you wait . 3/6  with Knob .oeveriicniiiiniiiennens 3/11 and 2/11 BATTERIES, H.T., ¢
TELEPHONE TERM and DOUBLE °'PHO il Icn"th 11id. 30 volts, including Wander Plugs 5/9
washer, each 13d. ... per doz. 1/3 HERTZITE, Genuine Large PlCtL 9, 60 volts, including Wander Plugs 9/6
. W.0. TERMINALS, nuts and washers, each 2d. TALITE, (‘enulne Large Plece ... Sgd. AMALGO-PLASTIC METAL, for
s 0" ” per doz. 1/7 PERMANITE, Genuine Large Piece 9id. crystals, No Wond’s metal necessury fd.
" PANEL BUSHES, drilled ...c..ocoooe. each 1id. ZINCITE, Genuine Large Piecce .. 9d. GOLD SEAL PLASTIC METAL, for fixing
s . . . . per doz 1/3 BORNITE, Genuine Large Piece 6d. erystals i e 6d.
TOP CONDENSER bushes ... each id. MIXED CRYSTALS (6 kinds) .. 9d. 1VORINE NAME-PLATES, all readings.
3 m v coeene per doz. 9d. CARBORUNDUM ....................... s%d. each td., per doz. 9d.
BOTTOM CONDENSER bushes......... each 1d. ZINCITE and BORNITE, both in hox ...... 1/« EARTH CLIPS, Copper, adjustable, each 5id,
0 N ” per doz. 7d. COIL PLUGS, real ebomto, 1/3, 10id., and 93d. RADIONETTE CRYSTAL SET, complete,
SWITCH ARMS, 4 Jaminations, ebonite H.F. PLUG TYPE TRANSFORMER: stamped B.B.C. and including one pair
knob, complete with panel, bush, nuts, . 250 to 600 metres ... 3/9 4,600 ohms ‘'phones, 100ft. 7/22 aerial
and spring washer ..., 81d. 50 to 700 . a/- wire, 4 insnlators, lead-in tube. 6 yds.
STOPS, with nuts ...... per doz.  6d. 500 to 900 » 4/3 lead-in insulated wire and adjustable
FILAMENT BRESISTANCES smooth 800 to 18506 , 5/6 earth clip. Ready to listen-in. Honestly
action, marvellous value . 1/9 1600 to 3200 ,, 4/9 worth 3 gns. ... . 36/6
With engraved dials ......... 2/6 2200 to 5600 ,, 5/- RADIONETTE ON
FILAMENT COMPLETE E EBO TE CONDENSER KN 1/6 FIER for above 34/6
RESISTANCE SCALES, 0 to 300, each 6d. FILAMENT RESISTANCE DIALS ... 8id. CABINETS, all bh{lpEb and s

IMPORTANT NOTICE.

are dealt with in strict rotation a.nd‘a.t the earliest possible momeant,

In view of the enorm>usinzrzase in our Mail Ordzar businzss, we wish to inform

ourcustomersthatall postorders

Follow the Crowd to Elkav Gorner.

“ELKAY” WIRELESS CO,,

225 and 227, BISHOPSGATE, LONDON, E.C.2.

Open Saturday all day.

Please remit ample postage.

To the Trade—-New Trade Counter now open.
We open Sundays 11-—2.3).

Send for NEW LIST.

€~ Note new Telephone No.: CENTRAL 8544.

SPECIAL TERMS TO RADIO CLUBS
SAVE MONEY BY STUDYING OUR ADVERTISEMENTS.
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PRAC’I‘I CAL IDEAS
Jor the AMATEUR,

ELECTRIC LIGHT MAINS
AS AERIALS.

IT is frequently convenient to be able to

use the electric light mains as an aevial.

This can be very simply done by meuns

of two pieces of twin flexible wire, each
about four yards long.

One wire of each pair is connected to an
ordinary B.C. adapter, as shown in sketch,
suitable for plugging into the electric light
fitting. The other ends of each of thesc
wires are carcfully insulated with rubber
tape. There will
thus be an
adaptor to which
° P © two wires are con-
nected, the cppo-
site ends being
insulated.

The ends of the

) other two wires
( ( (one in cach twin)
\ adjacent to the
) adaptor should be
< ( similarly insulat-
ed, and the ends-
> roser remote from the
y adaptor joined
together and con-
nected to the
2 + acrial terminal of
the set. The
ordinary carth connectien is of course rc-
quired.

By this means the normal current in the
aupp]y mains is prevented from reaching
the set, whilst the small capacity prov1derl
by the ‘twisted wires permits of the passage
of the H.F. currents set up in the mains by
the passage of the wireless waves.

F——

< EHDS NSULATED

£NDS WSLLATED
WITH RUBBER TARE

VALVE MOUNTING FOR
PORTABLE SET.

ORTABILITY means compactness, at
least as far as receiving scts arc con-
cerned, and the little idea illustrated

below shows how a valve may be enclosed
in the cabinet of a receiver. A piece of }in,
or § in. sheet ebonite about 2} in. long by
14 in. wide, is fitted with a blaes flange, as
shown in the upper illustration, and pre-
vided with four holes in which the valve
sockets are fitted. The flange should be
2% in. long, and firmjy screwed to the top
edge of the chonite.

A hole is drilled through each end for the
purpose of attaching same to the inside of
the cabinct by means of screws or small
bolts. Alternatively, the ebonite may be

attached dircet to the under side of the
panel, or to any convenient part of the inside
of the cabinet. The idea will be clearly
understood by referring to the lower illus-
tration, Great care should be taken to sec
that the valve-pins make firm contact with
the sockets, and if necessary they should be
opened out with the blade of a knife. The
position of the valve will, in most cases,
be a matter of convenience, but the fact that
it should be isolate:d from other components
should not be lost sight of.

CONCERNING WAX
FORMERS.

OLD phonograph records make excellent
formers for small coils, and it is here
-shown how they may be wound and
mounted in such a way as to obviate the
usual trouble caused by the wax being too

%_v — .

gty — T~
— N =T _
— e T n e

brittte. The key to the problem lLies in
mounting the former first, and afterwards
winding on the wire. The accompanying
sketeh shows a sectional view of the com-
pleted coil. A length of wood, slightly

shorter than the former, and about § in. in
square section, is firmly screwed to the base-
board or panel of the receiver, in an upright
position, and the wax former is placed over
this and clamped firmly in position by means
of a piece of wood, which is placed across the
top of the former and secured to the top of
the wooden pillar by means of a fairly long
wood screw. The ends of the winding are
anchored by means of small cleats, A and B,

which may be cut out from thin sheet fibre
or Jeather, and fitted in the approximatc
position shown.

A NEAT POLARITY
INDICATOR.

VERY nrcat little polarity tester canbe
made with a short length of glass
tubing, two corks, two piecesof wire,

two brass brackets. twopiccesof brasstubing,
and a small
wooden base-
board. The
glass tube
should be
about 2} in.
long! by :3 in'

3 . - c

or } 1in. in
diameter. E
Small  ecorks =
are made to
fit tightly in-
to the ends,
and a short
length of tin-
ned copper
wireis pushed
through the ~
centre of each
cork, as shown at A. The tube ig filled

with water in which is added a small quan-
tity of common salt, and a little sealing-
wax or ‘‘ Chatterton’s Compound ” is run
round the ends of the tube and the corks. .

Two picces of thin sheet-brass are cut
out to the shape indicated at B, the two
lower holes being provided for wood SCrews,
and the small hole for the wire in the corks,
These ave then bent to right angles at the
dotted !ino as shown at C, and to each is
soldered.a 1 in. length of thin brass tubing
to fit tightly over the ends of the glass tube.
Diagram D shows a side view of the com-
pletod instrument mounted on a small’
wooden baseboard. When assembled. the
projecting enids of the wires are cut off flush,;
and a spot of solder is run into the holes,
thus joining the metal * filaments™ to the
metal supports. When using the instrument
it is only necessary tohold the battery leads,
one on each support. The filament roun(l
which the small gas bubbles connect will,’
of course, mrhcate the nevatlve side of the
battery. :
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A NEW MICROPHONE THAT -
GIVES TRUE PIANO MUSIC.

Describing the wonderful maguneto-microphone which is now in considerable
use in the United States.

TRANSMISSION of true piano quality
has been a real problem for the

radio engineer. The difficulty is
similar to that which has confronted the
maker of phonograph records. The blows
of the hammer on a piano are distinguish-
able, but the singirg quality and the over-
tones which are relatively weak have not
been reproduced through loud speakers or

’phones.
Engincers connected with the studio of
W G Y, the Schenectady broadcasting

station of the General Electric Company,
have devoted a great deal of time to the
zolution of the problem, and they have
now developed a device which will make
the piano solo a rcal feature of a broad-
casting programme.

Faithful Reproduction, )

The device, in brief, consists of a mag-
netic system hetween the poles of which is
pivoted a suitable coil system. The magnet
18 firmly fastencd to the frame of the piano
and the coil is anchored to the sonnd-hoard,
By means of this pick-up device all tones
in. the. piano are faithfully converted into
corresponding clectric currents which control
the radio transmitter. When heard on the
loud - speaker, the piano is no longer a
tinkling sound. The listener gets all the
characteristics of this pereussion type of
instrument, the blow of the hammer, the
singing tone and the overtones. .

The pieno pick-up is free from- the.

femiliar hiss of the carbon microphone, as
well as. the objectionable blasting that

takes place when an artiste plays too loudly
for the microphone. )

‘When the carbon or condenser microphone.

is used to pick up a vocal solo with piano
accompaniment the problem is to place the
microphone in such a position that it picks
up both voice and instrument in their
proper ratio. The position of the micro-
phone must be changed for each artiste.
The radio listener-in has probably noticed
that as the singer increases the volume the
eccompaniment fades out—in other words,
the soloist ““ paralyses” the microphone.
When the piano magneto-microphene is

used the intensity of the piano may bhe -

adjusted electrically in the control room,
even while the selection is being rendered,

-in the bass.

A two-valve set constructed, entirely u:
H. Bennett, Fernside Lodge, Hollybush Hill, Srates«
brook, E.11. Mr. Bennett lost an arm during the
Great War.

naided, by Mr,

as the voice i3 recorded on the customary
carbon or condenser microphone.

In the grand piano at W G Y there are
three of .these devices, one in the extreme
treble, one in the middle register, and one
These three outputs can be
readily balanced in the control room for the
best results on receiving sets without
tampering in any way with the instrument.

Loud Speaker Work.

Another feature of the magneto-micrc-
phone is that it allows W G Y to correct
for the shortcomings of the present loud
speakers. All loud speakers subdue the
sounds of lower frequencies, from approxi-
mately middle C on the piano down. To-
¢ive good piano music for users of the
foud speaker it would be necessary for the
transmitting station to distort tne music
from the instrument, making the lower.
section of the piano several times as loud
as the treble.  Some stations have actually
tried to regrade their piancs to improve
them for broadcasting.

This means that the musie, as heard by
the musician at the keyboard, is distorted,
and the good musician, even though
convineed that his radio audience i3 getting
perfect tones, cannot’do his hest work on o
regraded piano.

The magneto-microphone may alzo he
used in broadeasting phonograph music
where the federal licence of the station
permits the use of ** record ” music.  When
the carbon microphone is used the mech-
anical energy of the phonograph is con-
verted into sound energy in the usual way
and is picked up by the microphone. With
the magneto-microphone the needle is
attached to the coil, and the mechanical
energy is converted directly into electrical
energy without recourse to any sound what-
ever, thus giving truer production of the
‘record. By proper design and the use ot
suitable Blters in the electrical circuit of the
coil a large amount of the necdle-scratch
may be eliminated.

 SOME OBVIOUS
“CONCLUSIONS.

By 2 G M. -

[

HAVING devoted a considerable amount
of time (and money) to the study

of wireless science; I have placed
myself in a position that allews me to draw
a few logical conclusions.-eoncerning the
lesser- known phenomena connected with
wireless telegraphy and -teléphony. Quite a
few experienced amateurs..will probably
say at once, “In the.theory of wireless
there .may be logic, but in practice, oh,
dear, no!” It would seem at first that
this is really the case, for the. performance
of wireless apparatus on test is sometimes
peculiar ; but I assure my readers that
the first five years ave :the worst. After
that they will probably have either de-
scended to stamp -tolleeting or graduated
as really genuine “experts.’)

In the first place, I would warn readers
against following up. their/logicallinferences
too closely. For instance, it-has been noted
that-nice bright crystals are generally fairly
gensitive, that soft and yet cleanly bright
crystals are more sensitive, but that

‘invarjably quite a hard crystal is required

to provide any useful degree.of stability.
Obvious eonclusion : something bright. and
hard in the crystal line should give good
results. The result of this is that an ex-
pensive belief has arisen that diarfionds
are required if efficient rectification is to
be attained. A small piece of coal is just
as good, and is decidedly cheaper. However,
that is by the way.

I have noticed that quite a few valve
receivers are endowed with a time factor.
It may he the batteries, or it may possibly
be the valves, but the fact remains that
quite a number of sets that 1 have handled
refuse to function for quite a few seconds
subsequently to turning on the filament
current. - I have therefore come to the
conclusgion that much feverish knob turning
can be avoided if a period of a few seconds
is allowed to elapse after the valves are
lighted and before commencing to tune in.

Gaining Experience.

Whether due to a choking effect or a
shock to the circyit’s. system, I have
frequently observed that to clap another
amplifying unit on to a receiver that is
in action causes a momentary diminution
in signal strength before magnification.
Obvious conclusion : something is being
strained or choked. Anyway, things are

not as they should be, and it is better to
bring in amplifying stages very gradually
by going easy with the filament resistance .
from point zero.

There are many other things I have
noted and which wireless text-books seem -
to miss, so, finally, the obvious conclusion
of the whole matter is this: ‘

Careful observation of the performance
of a receiver will put one on the right road
to the 100 per cent. mark of efficiency and
smooth working.  Having accomplished
or somewhere approached this desirable
state, the life of every component use
will be lengthened—:.e. economy is etfected.

“ How obvious!” I can anticipate most
redders saying ; but it is curious to what.
cxtent anything but an obvious conclusion
is drawn by the general wireless amateur
just graduating from crystals to valves.
If a valve filament fuses, perhaps every one
of them would jump right away to the
conclusion that the H.T. had strayed frém
its path of orthodox duty, but the expensive
calamity could be caused by too much L.T.,
couldn’t it ? Quite a number of types of
valves will burn out on 6 volts. Put another
valve in and try less L.T. If the second
valve burns out, then it must be the H.T.

"That is an obvious conclusion, isn’t it ?

That is called buying experience—fifteen
shillings per. lesson.
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Concerning Avebury—An Acid Test—Josephine—Special Addresses—The
Dutchman—Distant Effects.

Concerning Avebury.
HEN the Marconi Company proposed
to ercct a high-power station at
Avebury, in Wiltshire (where the
bacon comes from), a great deal of discussion
took place, and there was muck opposition
to the proposal. However, the Wilts
Archaeological Society held a special meeting
at Devizes, and examined the plans of the
proposed station. When the committee
was assured that no attempt would be made
to square the Avebury Circle, that the
Marconi Company would not devour any
pre-historic remains in the vicinity, and that
all officials of the company would take off
their hats as a mark of respect every time
they passed the Circle, the committee with-
drew its opposition to the scheme. In fact,
the Wiltshire Archaeological Society
decided to leave the Marconi
Company to its own Devizes.

An Acid Test.

It has been stated that a
broadcasting company is to be
formed in Germany with the object
of broadcasting
music among other
things. If this com-
pany is established
and carries out its
programme, it will
not be the first
German attempt at
broadcasting music.
Youremember their
pre-war efforts by
means of those
travelling  broad-
casting stations
known as German
bands.

Did you ever as a small boy try the
experiment of devouring a lemon in front of
the musician tootling the flute in a German
band ? A schoolboy friend of mine often
tried the experiment. He won an M.C.
during the war.

I wonder if one of the 2 L. O uncles would
like to carry out the experiment in front of
the worthy fluterer in the wireless orchestra.
It might be interesting to listen-in to the
effect. We might hear strange and unusual
noises, but until television is an accomplished
fact, the best part of the performance, the
facial contortions, would be lost to us.

’ A eut way o

Josephine.

When a loud speaker was tried on various
animals in the New York Zoo,the lion showed
his disgust for music by roaring like a silly
ass., The bear, however, was delighted, and

showed his delight by dancing. Very nice of

the bear, indeed. Possibly he danced to show
his appreciation of the fact that the tuning
coils used were of the honeycomb type.

To some of us it would be nothing new
0 see a bear dance to music. Before the

g a wireless outft on a

war, one of the most picturesque sights in
an English village was that of a crowd of
villagers looking on at a performance of a
dancing bear. The owner of the bear was
usually a tall, black-bearded foreigner, and
the bear’s hamc was inevitably Josephine.
I can remember vaguely the curious refrain
which the man chanted as Josephine
shuffled round at the end of the rope. It
was something like this, Yaddy—addy—
addy-—yom—yom—yom—yay. 1 wish I
could reproduce the triumphant whoop
which immediately preceded the throwing
of the staff to Josephine to be caught in
her front paws.

The days of dancing bears in our villages
appear to have gone for ever. Instead of a
live bear at the end of a rope, we have a
loud speaker at the end of a live wire. The

effect is much thesame. We are entertained
and the time passes pleasantly.

Special Addresses.

I have heen rather. interested in the
subjects of special addresses recently broad-
cast from our broadcasting stations, The
latest list I have compiled includes addresses
on motoring, dogs, and—ugh !—great ser-
nakes. Such addresses, of course, appeal
specially to special sections of the great
community of listeners-in. I am rather
inclined to the point of view that a special
address on a particular subject should be
quickly followed by a second address on a
closely allied subject, with so wide an
appeal that everybody would listén to it.
As an example of what I mean, the special
address to motorists on motoring might
have been followed by a lecture entitled
“Ford stories, old and new.” One does
not need to be a motorist to enjoy the
latest Ford story.

The talk on dogs no doubt interested all
those who are at all doggy in their affections,
but there are some of us who love not the

ght car. This portable set, built by Mr. E. A. Wa
185, Horninglow Street, Burton-on-Trent, fits into the dickey q! his car,
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dog. T should like to have seen the lecturs
on dogs followed by a lecture entitled,
“The Canine Peril, with special refercnce
to the Barkers of the Suburbs,” and the
lecturer would have been a certain suburban
postman of my acquaintance who holds the
speed record for retreat from a suhurban
garden.

The lecture on snakes must have sent a

. shiver through many a telephone and loud

speaker. How nice it would have becn if
such shivers had been dispelled by a little
homily on the fascination of snakes—and
ladders.

If T may be allowed to throw out a sug-
gestion or two with regard to these special
addresses, T would like to hear Unele Arthur
give us a lecture on the art and practice of
microphonic elocution. I would also sug-
gest that the inimitable Two Emma Toc
humour us with a special address on choke
control for the benefit of those who are
inclined to cough in church during the
sermon.

The Dutchman.

Our old friend, P C G G, has fallen on
evil dayvs, temporarily we hope. It
appears that the Dutchman’s neighhours
have complained about the noise of
his generators. The neighbours put it te
the authorities that when P C G G was
transmitting they could not hear them-
selves think, and that, owing to
the effect of P C (G G's generators
on the local cats, they had rot
heard a decent bit of caterwauling
for months. Of course, the authori-
ties were bound to take action.
Three  stolid officials  and  one

small boy, wearing

the trousers of

the period with the

usnal coloured after

effects, marched up

to the transmitting

station, and. with

much ceremony
-sealed up the
generators. - Poor

cold PCGG! The
sealing on his

generators will

prevent his waves

from bumping up

’ ) cn the Heaviside

ceiling for a week or two. .

Distant Effects.

Perscnally, 1T am not very interested in
the new German wireless wave which is
supposed to stop a motor-car from a dist-
ance. You see, I only ride in a Ford which
saw service in France; and T am perfectly
certain no German wave would stop my
Tin Lizzie. Why, a whole flcck of sheep
couldn’t stop Elizabeth. She just jumped
over them, and, as for level-crossings, she
just revels in making the cressing-gates
level. :

Somebody might do something useful in
this direction, though. Why not a vest-
pocket transmitter which would silence a
ten cat-power singer from any distance
up to twelve feet 7 Why not a bulkier
piece of apparatus which would silence
a street piano or a gramophone within
half a mile 7 Such apparatus would be of
far more benefit to suffering humanity
than apparatus designed to  stop the
grocer’s motor-delivery van or the baker’s
bread-wagon.

i s ._
ddon,



The variometer tuning coils at Nauen.

“NJO meore striking jnstance of the un-
ceasing variability of things could
bhe imagined than the continual

changes in the lay out of Nauen  Mr. Nairz,
the cobliging chief engineer of the Tele-
funken people, remarked as we were
leisurely driving from the railway station
to that world-renowned high-power wireless
station, “ for never since my first connec-
tion with it have I, even for a moment,
known it to come to a standstill. Never
would you have been able to tell just when
its installations happened to be complete,
and even now, though my Jast visit was
only three weeks ago, I am unable to say
what stage in its incessant development
has actually been reached, and before in-
troducing you to the station, T shall myself
require some information and guidance.”

Recent Developments. ) .
THIS simple statement admirably agreed
with my ‘own experience, for since, a
couple of years ago, I had myself last
seen the high-power radio station of Nauen,
one of the largest and most powerful in the
world, a wonderful change had taken place.
In fact, its machinery was then housed in
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a modest building, and musical spark
transmitters were mainly used to send out

into space the electrical energy bridging
Though the time has long -
-passed when a tremendous noise from

the ocean.

afar announced the proximity of the
wireless station, and its aecoustic range,
as a bad jokc would have it, was larger than
its electric range, the generators of wave
energy were even then rather boisterous
in operation.

How very different the huge radio
staticn was Jooking now. Though the
“old engine-house still existed, it had

been relegated to a quite secondary rdle,
and the musical spark generators, once
looked upen as marvels of perfection,
were kept idle most of the time, only enter-
ing into action twice a day for a minute
or so to send out the well-known Nauen
time signals used by seafaring people,
watchmakers, and scientific institutes to
check their time-pieces. The visitor was now
reccived in a magnificent building, designed
by one of the masters of engincering
architecturc, which -in its splendid halls
accommodated a most up-to-date clectric
power plant as nearly noiseless in operation
as possible. Also, the antenna system
had been further developed, the numher of
slender iron-frame-work antenna towers
of nearly Eiffel Tower dimensions having
strangely multiplied.

Distant Control.

MOREOVER, while a few years ago
Nauen was not only a place where

electric waves were generaied and
emitted into space, but, at the same time,
a busy telegraph station, it now merely
fulfilled the duty of a hig station trans-
forming energy for its own consumption,
the emission of waves being controlled from
the Berlin telegraph office, where the
telegraphists, operating the Morse key
(of the high-speed telegraph transmitter)
through a line of connection with Nauen,
directly act upon the wave transmitters,
while at the same table there are seated
the operators receiving radio messages
from the other end through a wire com-
municating with the radio receiving station
at Geltow near Potsdam. No telegraphists,
and practically no engineers are now to
be geen at Nauen, only machines are at
work, and human interference is practically
confined to an occasional superintendence

The lend-in systert from one of the

By OUR EUROPEAN
CORRESPONDENT,

Some interesting details about one
of the largest and most noted wire-
less stations in the world. The
time signals from this station are
scarcely less famous than those of
Eiffel Tower. Nauen, whose call is
P O Z, was used extensively by
. the Germans for propa-
- ganda work during the
Great War, but since
then it has been con-
siderably developed for
commercial purposes.

— S B

and “ dusting ” of the brand new machinesy.
The electrical energy for operating the
high-frequency generators is supplied from
the Spandau generating station situated at
about 25 kilometres distance, the 15,000-volt
50-cycle 3-phase cur-
rent being taken by a
double overhead line to
a switch-gear cabin in
the immediate vicinity
of the station building,
and thence by two un-
derground cables to a
converter plant, one line
of conductors thus being
always available in case
of breakdown of the
other. The maximum
output thus transmitted
is 1,000 kilowatts.

For the operation of
the two high-frequency
generator sets which are
now mainly relied upon
to yield the necessary
wave energy, the 15,000-
volt 3-phase current is
stepped down to. 1,000
volts, supplied to each
of the high-frequency
motors, direct coupled
to high-frequency gen-
crators. The motor
output in the case of
the 400-kilowatt set is
750 h.op., with 1,500
r.p.m., while that of the
130-kilowatt. sct 13 375
h.p. Comprehensive
water and air cooling
has been provided for
both sets. .

The very imposing
engine hall looks,
to all intents and
purposes, like that of a
large up-to-date generat-
ing station. Push but-
tons for starting the
machinery, as well as

-all  accessory instru-
ments and levers, are -
arranged on the pedestal
of the switchboard. Be-
hind this are seen the

7
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two  400-kilowatt generator sets, one of
which sevves as a stand-by, and the generator
set of 130 kilowatts plant installed in
the middle. A high-frequency switch-board
enables, by means of push buttons and
switches, any vario-

—

meters, wave switches,
and keyboard relays to
be operated from a
pedestal in the centre
of .the hall. The fre-
quency transformers
and condensers for the
400 kilowatt sets are
found cn the right, and
thoge for the 130-kilo-
watt plant on the left.
By operating a button
on the switchboard a
grip is actunated mech-
anically, the proper posi-
tion of which corre-
sponds to the maximum
deflection of the antenna
ammeter.

The most remarkable
change being made in
the  installations of
Nauen'station,and which
by the time this article
is printed will be practi-
cally completed, is an
enormous extencion and
improvement of the
antenna system, calcu-
lated to make Nauen
even more powerful than
herctofore, and to enable
the distance between it
and Buenos Aires 1o be
readily  bridged  even
under unfavourable
atmospheric conditions.
All the roof cables for-
merly used having been
removed, the new sys-
tem is composed en-
tirely of triangular an-.
tennas, each kept (and
_insulated) only at the
three ‘angles, which ar-.
rapgement enables the
antenna tension to b
increased moreé
readily. .

In fact, inasmuch as the antennse and
especially the antenna masts are the most
expensive item in the construction of a high
power wireless station, corresponding to
about 75 per cent. of the total outlay, en-
deavours should be made to reduce their
number as far ag possible. It may he said
that an antenna system, comprising 8
masts and insulators designed to stand a
maximum tension of, say, 160,000 volts is
equivalent to an antenna system comprising
14 masts and insulators standing 80,000
volts, i.e., suffices to insure the same num-
ber of metre-amperes, while only coating
slightly more than half. Moreover, the num-
ber of antenna masts can be further reduced
by placing them as wide apart as possible,
and by suspending extensive wire systems
bhetween them. Corona losses, otherwise
inseparable from the use of extremely high
tensions, are avoided by usging alnminium
cables as antenna wires, which with cqua-
weight have a cross-section three times as
large as—i.e. of greater strength and ac-
cordingly smaller sag than, bronze cables,

The new antenna system comprises six
antenna masts each 110 meirves high, and
two antenna masts of about 180 metres in
octagonal arrangement round the station
building, as well as two masts of 250 metre
and two of 180 metres and 210 metres re-
spectively, in the interior of this octagon.
The whole svstem is made up of two sets of
three triangular antennwe constituting be-
tween them what is known as A-antenna,
and communicating with the station build-
ing. Between these there ave installed two
other sets, each consisting of one triangular
antenna, and which are known as B and
C antennee respectively. The earth {ground}
comprises a system of wires and plates
stretched out above and partly dug into
the soil.

High-Power Generators.

THE K.W. high-frequency set com-
prises a generator placed on the same
foundation plate as the motor to

which it is directly coupled, and supplies a .

pressure of about 500 volts with 500 K.W.,
and a fundamental frequency of 6,000 cycles.
This current is at first supplied to a tension
transformer raising its tension to 2,500
volts, and thence tu the first high-fre-
quency transformer, doubliny its funda-
mental frequency. Another frequency trans-
former raises the number of cycles from

A section of the engine hall,

12,000 to 21,000, and a third one to 48,00)
cycles. The 24,000 frequency, of course,
corresponds to a wave-length of 12,600
metres, the 48,000 frequency to a wave-
length of 6,300 metres. The antenna and
earth are connected to the secondary coil
of the second and third frequency trans-
formers, the antenna current being 360 and
250 amperes respectively, and the antenna
tension 100,000 and 35,000 volts respectively.
The waves radiated, of course, are of the
continuous wave type, the antenna giving
out a uniform rapidly alternating current
rather then intermittent trains of waves as
corresponding to each spark in a musical
spark station. The generator of the 130
K.W. plant supplies a fundamental fre-
quency of 8,000 cycles with an output of
200 K.W.  After first raising the tension, the
electrical energy is also in this case supplied
to frequency transformeérs yielding in the
first stage 16,000 cycles, in the second stage
32,000 cycles, corresponding to a wave--
length of 9,400 metres, and in the third-
stage 64,000 cycles, corresponding to a wave-
length of 4,700 metres, the current inten-
sities in the antenna being 160 and 135 .
amperes respectively.

The casscious engine hall, showing the generators
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A “Flas

A “FLASH-LAMP™ H.T.
BATTERY.

A HIGH-TENSION battery may be very
cheaply and efficiently constructed

from ordinary flash-lamp batteries in
the following manner :

The average voltage of each battery is
reckoned as four volts and the requisite
number chosen to give the required maxi-
mum H.T. voltage. Thus if 36 volts
maximum are required, nine flash-lamp
batteries would be required. These are
placed side by side, and either held together
by a binding of string (Fig. 1) or by nailing

or screwing together four strips of wood

of suitable lengths (Fig. 2). Care must be
taken that the batteries are so arranged
that the short brass strip on one battery is
next to the long brass strip on the next
battery, and all the strips are then bent
outwardly as shown in Fig. 1.

- The brass terminal strips are first of all
bent outwardly (Fig. 3) and cleaned with
emery or sand paper, and then each of the
long brass strips is bent with a pair of
pliers at an angle of 45 degrees (Fig. 3), so
as to lic across one of the adjacent short
brass strips with the end projecting just
beyond the short brass strip. This end is
then bent under and squeezed tightly against
the underside of the short brass strip
(Fig. 3), so as to make electrical contact
therewith. Preferably the long brass strip
is 50 bent across the short strip that a piece
of the short strip is left projecting, and this
is bent over against the upper surface of the
long strip (Fig. 3). By this means efficient
electrical conmection is established between
adjacent batteries throughout the set, each
battery being electrically connected in the
manner described above to the two batteries
on either side thereof. .

A Neat Battery.

When all the batteries have been con-
nected up, the connected brass strips are
bent upwards as shown in Fig. 2, and the
connecting wires to the valves may be
goldered to, or twisted round, the brass strips
at any desired point of the battery. It is
often convenient, however, to be able to
adjust the high-tension voltage on the valve
or valves, and to facilitate this short strips
of brass may be folded over (Fig. 4) and
soldered or wired to the connecting wires.
These bent strips may then be easily slipped
on to any one of the horizental parts of the
long brass connecting strips to give any
required high-tension voltage.

The above-described arrangement has the
advantage of not necessitating any solder-
ing, and of enabling any defective or used-up

'-15' p ’» H.T. Battery—A Chat about Crysals , etc.

.and replaced when desired.

flash-lamp battery to be readily removed
At the same
time, however, better connection is obtained
than if the terminal strips of the batteries
were merely wired together, such wiring
generally becoming loose in a very short
time.

| A CHAT ABOUT
| CRYSTALS.

V AMATEURS who are not luck_y_enoﬁgh

to own a valve set do not always
realise what a very interesting field
for experiment and investigation lies within

their reach along the morc humble levels of

crystal reception. ‘

In fact, In certain circles of radio .club-
land the idea seems to prevail that no real
amateur would be bothered with anything
80 uninteresting. Nothing could be further
from the truth, and the possessor of a
crystal set should not be discouraged by
this kind of talk, for he can get more
experimental interest from crystals than
many a multi-valve fiend gets from his
byper-sensitive super-boosted signals.

All this worship of deafening din and this
cult of the loud speaker is only one aspect
of ‘wireless. View it from another stand-
point and there is just as much fascination
and excitement to be found, with the ad-
vantage of erily'a trifling outlay. After all,
strong signals are not the only kind—why
not go in for weak signals ? With a crystal
set you cad specialise in the finer sounds.
Why not investigate something as delicate
and dainty as can be placed on the dia-
phragm, instead of striving for mere noise
and reverberation ?

» - No additional instruments are reguired,

or if they are not already in your possession

, they. can easily be made.

! All that is
necessary is a good arrangement for loose
coupling, several detectors, and as many
varieties of cat’s-whiskers and crystals as
you can accumulate.

With these you can test the efficiency of
vour circuits, improve your aerial and
carth, trace out the astonishing effect that a
bad contact has, and lay bare all sorts of
fascinating wireless secrets. You can turn
vour back on the crowd who clamour for

loud signals, and reach out for yourself into -

the delicate operating that is required for
sounds that are almost inaudible.

Moreover, if the idea appeals, you can
start to carry it out at once. First of all
tune in to the most convenient loud signals.
Get your .crystal really sensitive, your
’phones on tight, and then commence the
fun by loosening the coupling until the
signals are dead weak. When they can
only just be heard, leave the coupling alone
for & moment and strengthen them again
by retuning both circuits.

You will find adjustment is needed to
compensate for the coil having been move
away from the aerial circuit. Thus you
will begin to notice and understand the effect
of mutual induction between two circuits,
for after youhave carefully re-tuned the set
your signals will be noticeably stronger again.
So you proceed to loosen the coupling and
bring them down once more to the point
where they can only just be heard.

Increasing Efficiency.

This loosening of the coupling between
the circuits is the key of the whole matter,
and it is simply wonderful how far it can be
carried. It begins to get really exciting
when the aerial coil is perhaps eight or ten

inches away from the secondary coil and’

signals are still coming through. This iy
wireless within wireless ! Your aerial is
transferring the received energy across
quite a big space, and the beauty of it is
that there seems no limit to the process.

" Every improvement you can make will
bring those signals up again and enable you
to move that coil out. It becomes an
obsession and you scrutinise the whole set
with a new and critical interest. You fix
a pointer or a pin in the coil and mount a
rule or scale underneath it, so that you can
compare the results. Perhaps when you
think you have attained perfection you find
you are only just beginning the real fun.

The substitution of a smaller condenser
across the 'phones may give you a quarter
of an inch along the scale, and one glorious
day you discover that by merely pressing
tight the sliding contact upon the coil you
can get just about an additional inch of
coupling. One inch! Automatically you
become an expert in good earthing, etc.
The directional effect of an aerial is as
plain to you as though it were labelled
like a ’bus. But insulation becomes a
personal affront, and you will never forget
how after one wet night, in order to make
your familiar friend at all readable, you
had to come down from eleven inches of
coupling which you had attained in dry
weather to just under seven inches. Never
again will you be caught napping with
poor aerial insulation !

Perhaps enough has now been said to
indicate how very illuminating a crystal
set can become when tackled along these
lines, and you will find that a flood of light
can be thrown upon the efficiency of your
set by critical investigation.
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SALE!!!—

BRITISH ' ©'BRITISH

2,000 obms .. 16/6
Bypst .. .. 17,6 ABND FOR A FEW DAYS. Bypost. .. .. 16/6
FTER 12 months’ business” we find a large accumulation of ‘oddments which
we have decided to clear at any price ‘in order to make room for the new
season’s stock. . For example, a few

= — BARGAINS

1 MAGNAVOX Junior Loud Speaker, shop soiled, but in working'order, 72/6. Usual price £8 .8 . 0.

5 VIOLINA Hornless Loud Speakers, New, High-Resistance, 39/6 ; Low, 29,6, Usual price £5 .5 - 0.

1" WESTERN Simple Loud Speaker, New. 25/~. Us-a! price £2 . 10 - 0.

4 MARCONIPHONE Junior B.B.C. Crystal Receivers, Instrument only shop soiled but work well, at 25/~.

ADJUSTABLE HEADPHONES (German), 4,000 ohms, 9/~ pair. SULLIVAN, 2,000 ohms, listed 31/6, at 16/6 pair.

150 PHILLIPS Hard Valves at 7/9. You see them tested.  Also heaps of useful oddments, junk, etc. Accumulators, Crystal and Valve
Sets, at absurdly low prices. Sale items not s2nt by post.  New ordinary list now ready free.

Hours 9 a.m. to 8 p.m. Saturdays included. CLOSED ON SUNDAY.

ALL ABOVE PRICES ARE SUBJECT TO YOUR OFFERS
and to goods being unsold.

Come To—ALBROW'’S, » “Tawn w5

Buses Nos. 2, 2A, 13, 23, 48 and 53 stop at George Strect Corner. Nearest Tubes—Band Street and Baker Street. Phone—MAYFAIR 5842

suuvan phoves SATURDAY, OCT. 20th.  roraxAccukuLAToRs

4 volt, 40-amp.. . 15/6 '

Set comprises  solid
ebonite drilled detector panel,

i v e evl | MWW IRBEILLESS?” crystal set—absolutely
ﬁslll:\eré)éﬁg’ ?ol:gltxetg dgigcstgx CRYSTAL RECEIVER complete for £2 - 15 -0
?&Li‘if??f“&?fﬁ.:;‘{l casy ad ‘ : . .

i’;dofx ) g:{é;tﬁge&:‘;smhlulg 7 /6 COMPLETE. BY glossr Without Accessories, £ 1~ 12 ~6

Contains every p'ub nerouaxv for simple erection. A Scientific Achievemens. : The CEEBEE No. 3
raniced equal to sets costing many times the price,

1 Tet tructions_enclosed with each outfis, . : L : .
x}g‘lﬁx:ﬁi"ufﬁﬁ"’ otey Toturaed ot s advertised, ~ This efficient instrument 1s given a most
Read what “POPULAR WIRELESS." June 23, says: thorough test before despatch and is guar-
s 11 se wihlc retalls a 8. 18 or
every ‘penn‘; of 'that sum. T connaoted it to Quite . anteed to give perfect reception over
an TAlnar aeria. miles awa rom y an H
the ore(ceptlgn was excellent—q\ut?e as good as that o a Broadcasttng range Of 25 mlles
obtainable with another and much more expens ' 7 B S
_sive receiver.” . . Within ten miles of a Broadcasting Station
Send postcard for folder ‘* The Browinie Wirelessand aft about 1t.” U an inside aerial can be used if desired'

TheJ.W.B. WIRELESS COMPANY
19, GARRICK STREET, LONDON, W.C.2,

-1 (When writing menri'm ‘' Popular Wireless.”') (Pirst Fl,om“)

Come and try one in our Showrooms.

Aerial wne insulators, earth wire, a pair of double telephones,
(“Brunet " 4,000 ohms) and the B.B.C. Roya]ty are mcluded
-— for the moderate price of £2 = 15 - 0, Full instructions are

glven with every set : B “ B o

Why throw away your 9

V A‘.JV broken valves when we-

can repair them equal to new ? ®

We specialise in the repair of Thermionic Valves, and have exten-
sive works with the most modern Plant and Machmery installed.
PRICE LIST.

Receiving Valves (detectors and amplifiers) 7/@ each
Tubular Types - e . - 12/6 .,
Please wld 6d. postuge for single valvés, More than one valve post fiee,
TRADE TERMS QN APPLICATION,

The Valve Renewal Co.,

4~ 5. Mason’s Avenue, Coleman Street, London, E C.2.
) 'Phone : London. Wall 2292,

BRIGDEN

130, Euston Road,
King’s Cross, London,
N.W.1.

*Phong: Museum 4827,

spncxncamonbm The CPHBBROWNIE .‘.‘.‘L"‘IA highly SCﬁSitiVQ:—_

FOWLER &

Ees |
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TECHNICAL TALKS TO
“LISTENERS.”

By Capt. C. C J FROST (of the British Broadcasting Co., Ltd.)

In this second article the author gives the reader a clear idea of what the ether
disturbances called wireless wmves are, and of what is meant by ‘‘ wave-length.”’

HERE are so many different queries
which ¢ listeners
rather at a Joss to know cxactly

where and what to deal with first of all. [
have received such a multitude of letters

asking why fhis happens and how that hap-

pens that I fecl that I can wel agsume
that the things which puzzle my listener
friends who write to the B.B.C. asking for
advice may also rather confuse others
whom T hope to reach through the pages
of POPULAR WIRELESS.

If any of my readers feel that T am deal-
ing with very elementary points, then please
bear with me, as 1 am endeavouring to aid
the one to whom wireless is rather a myth
and wholly something which takes a very
great deal of understanding. Let me,
please, do my best to prepare the founda-
tions in as interestinga way as poszible, and
on those foundations te lay the first few
bricks whereon the whole construction of
the house may be built, with its many
various ornamentations and ctecteras,

Simple Analogy.

T propose, then, to talk for a little while
about aerials, and then for a time about
earths. So very many people ask my ad-
vice on the type of acrial and the best earth,
First of all, let me endeavour to show you
the relationship between the aerial at the
broadcasting station and thc acrial which
vou are using.  Let us imagine that we are
in a punt or rowing-hoat anchorved at the
centre of a large circular lake, the surface of
which ix absolutely calm and undisturbed
by ripples.  The shore of the lake is in zight
and close to the shore in one divection a
small bey ix sailing a toy boat, on the tiny
mast of which flies a flag.  On the farther
shore of the lake another little lad has
thrown a cork into the water, which is
floating close to the shove. Both the boat
and the cork are floating on the water
without any movement from wind or wave,

Suppose that I suggest to you that you
might add to the amusement of the two
boys by so disturbing the water that the
wave you cause may cause the boat and
cork to bob up and down on its breast, and
really make the youngsters think their
toys are gallant ships sailing a stormy sea,
You could hit the calm water with a canc
just once, and the. ripple or wave would
travel out and out from the boat until it
reached . the shore, causing the boat and
cork to bob up and down. In other words,
you have with your cane caused a displace-
ment of water at one point on the quict
surface, which has been passed on and on in
the form of a wave until the more solid shore
is reached.

In just such a way the ether is disturbed
during transmission from yvour broadcasting
station, and the acrial of the station is, in
part, instrumental in that disturbance. The
ether wave, then, as it leaves the aerial of
the broadcastlng station is similar to the

ask that I am

water wave as it leaves the place where
vour cane displaced the water on the lake's
calm surface and caused a ripple.  Imagine
now that the stretch of water between our
punt and the toy boat is the stretch of in-
tervening ether between the transmitting
acrial of the broadcasting station and the
receiving aerial in yvour garden or housc.
The ether wave at the speed of light (186,000
miles per sccond) travels across this in-
tervening space, and, in passing, strikes
your aerial, .
Perhaps “strikes* is rather the wrong
word to use in this caze —it really = charges

height of the ether wave depends on the
power used in transmission. :
Suppose that whilst in the punt T handed
vou a ruler and asked you to measure,
were it possible to do so, the distance from
the crest of one wave to the crest of the
next. You would then be able to say that
the length of wave or wave-length is so
much, Wave-length, then, is the length
of the ether wave measured from the crest
of one wave to the crest of the next, and is
expressed in metres. My readers will see, 1

L Mave L eagth

[WAWA
aaVIRVARY.

Ware [fora.

-

¢ double ** aerial,

Fixing up a

vour acrial and the carth beoeath the aerial
with clectricity, in just such a way as the
water wave on the surface of ouwr lake
reached the toy hoat and caused it to boh
up and down, and the tiny flag to wave to
and fro with the motion of the hoat, The
more foree which yvou wse in striking the
water with the cane, the greater the foree

behind the ripple or wave and the more

violent will be the motion of the toy boat.

The height of the wave will be gr cater from
the trough to the crest, but the distance
from the crest of one wave to the crest of
the next will be the same as when you use
less foree in striking the water.

Explanaiion of save-Length.

The foree wsed behind the cance may be
compared to the transmitting power used in
radiation from. the ])l(hl(l(d\tlll" station’s
acrial,

Thus we may casily sce that there is a
distinet conncction between the height: of
the wave and the force used behmd ‘tlic
cane, - In other \\oulx the amplitude oy

think, that wave-length has nothing to do
with the distance which a wave travels
between .the transmitting -and receiving
acrial<. 1 emphasise this point because a
“listener 7 the other day asked me how it
was that the London station, which uses a
wave-length of 369 metres, could possibly
be heard by him situated 10 miles away,
when 369 metres is really only about onc-
fifth of a mile !

1 fear that T have touched but the outer
fringe of the talk which I wish to have on
the question of aerials, and next week |
hope to further tatk about them, for I feel
that so very much must be explained. so
that any of my readers who are in doubt as
to the exact functioning of their acrial may
be able to think out for themselves the best
forms and types of aerial to use towards
niore cfficient veeeption of broadeasting, or,
in fact, any signals which they may be able
to receive.

CUTTING OUT THE
LOCAL BROADCASTING
STATION.

I\'ABIL’[’J'Y to tunc cut near-by stations
cannot usually be overcome by the
addition of another stage of high-fre-
quency amplification, and even the usc of a
loose-coupled tuning unit will not climinate
the local station, since it is found that the
secondary coil acts as a frame acrial at this
short range.

The sure way to cut out any one station
is 1o add to the valve set a crystal set.
This simple crystal recciver is connected
1o the aerial and carth as well as the valve
set. The crystal set 18 tuned to the wave-
length of the unwanted signals, when it will
be found that any other station can be
scleeted and tuned-in without the least trace
of the undesirable station.

If a complete erystal set is not available,
a tapped coil with a variable condenser in
pavallel can be placed across the aerial and
carth, and the local station tuned out by
trial in conjunction with the valve set.
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WIRELESS IN SCHOOLS.

By S. V. HEAP, A.C.P. (Headmaster of Sittingbourne Council School).
A SERIES OF PRACTICAL NOTES FOR THE GUIDANCE OF TEACHERS AND PUPILS.

. THE CRYSTAL DETECTOR-—CONDENSERS.

1

[

HE variable condenser, as its name
implies, is a picce of apparatus the
capacity of which can be varied by

the degree of overlap given to alternate scts
of vanes or plates, one set being fixed and
the other moving, and each sct being elce-
trically insulated from the other.

Its function is to vary the capacity
of the aerial system, and being variable, it
enables fine tuning to be accomplished.

Much ingenuity has been brought to bear
on the design of variable condensers, and by
mass production of component parts,
standardised spindles, vanes, washers, and
nuts have been brought to such a low price
that it is not worth while to make the
various parts in the workshop or class-
room, but rather to devote attention to the
correct asscmbly of the several components.

It is assumed, of course, that the tvpe of
condenser with rotary vanes will be selected
as giving most satisfaction in
general use.

For the school set, a condenser
of *0003 mfd. capacity, having 10
fixed and 9 moving vanes, will be
found quite satisfactory.

. These may be experimentally
interchanged with advantage, and
the relative ease and efliciency of
tuning duly noted.

A most satisfactory type of
cabinet for the rotary vane con-
denser was described by the writer
on page 706, No. 31, of this
publication.

Having glass sides, this cabi-
net is particularly useful for school
use, as not only does it effectively
protect the condenser from dust,
but at the same time it enables
every part to be seen from all gides,

Construction of Detectors.

The crystal detector next claims atten-

tion. The simpler the construction of this
piece of apparatus the Letter, provided that
it admits of quick and ready adjustment.
Excellent types of detectors are described
in Nos. 22, 36, and 50 of POPULAR WIRELESS.
Any of these may be readily constructed
from the directions given. All things con-
sidered, the ““ Perikon ” or two-crystal type
of detector is perhaps more satisfactory than
the sensitive but erratic cat’s-whisker-cum-
galena, or patent crystal variety. It has
the advantage of greater stability, and if
the crystals are selected with care and
carefully treated it yields little in the
matter of sensitiveness, and will render

good service.

Zincite with copper pyrites, and zincite
with bornite are the combinations which the
writer has found most efficient.

A useful detector consists of the springy
brass strip from a pocket flash-lamp battery,
bored at one end to hold the upper crystal
cup and held in the slit of a valve leg
which is supported horizontally by a lzugc
telephone terminal, through the hole of
which it passes, and is clamped in position
hy the milled screw of the terminal Fig. 6.

The lower cup is held by a similar piece
of springy brass in which a kevhole-
gshaped s«lot has been cut to facilitate
removal and replacement.  Connections
are made to small terminals, as shown
in the diagram. Both ecrystal cups
can be exchanged in less than a minute.
The pressure can be varied by turning the
valve leg, to which a suitable knob can be
attached.

The detector may be built in the base-
board of the set, in which case the terminals
should be ebonite-bushed, as previously
explained.

It is, however, a great convenience some-
times to have the detector self-contained on
its own basc,of ebonitc or mahogany.

The arrangement above outlined gives
universal movement in the horizontal plane
to both upper and lower crystals, and should
it ke desired to employ galena, or any syn-

Listening-in on one of the sets belonging to a London School.

thetic erystal requiring a fine wire contact.
the cat’s-whisker can reaclily take the place of
the upper crystal cup.

Wood’s metal is usually recommended for
fixing the erystal in the cups, but when
heated too strongly this alloy can impair the
rectifying properties of the erystal. A good
substitute is the amalgam used by dentists
for stopping molars. For a few pence any
friendly dentist, or dental chemist will
supply a small quantity of the metallic
filings which, when triturated in the mortar
with a few globules of mercury and then
kneaded in the palm of the hand, will make
a hard-setting paste with excellent con-
ductivity.

Demonstrations.

Magnetic fleld should be demonstrated by
means of magnets, iron filings, and a sheet
of glass or stiff paper.

Eleciric field :  Similarly by means of
electrified bodies, pith balls, feathers, and
other light objects. If an electroscope is
available so much the better.

Induction, both magnetic and electric,
should be demonstrated by simple experi-

.ments with magnets and thin strips of sheet

iron or soft iron nails, also with a proof-
plane (a halfpenny fixed on a stick of sealing-
wax) and clectrified conductors.

Capacity effects : Charge an electroscope
—observe the divergence of the leaves. Hold
the hand just above the cap and obscrve
how the divergence is decreased. Remove
the hand and show that the divergence
increases to its original value. Charge an
insulated sphere (knob from bedstead).
Hold a metal plate in the hand near to the
sphere. Test the charge on the near side of
the sphere with proof-plane and clectro-
scope. Obhgerve the divergence and then
discharge the electroscope. Test the remote
side of the sphere in the same way and
observe that the density is much less.

Simple Leyden Jar.

Condenser :  This tendency of an clec-
tric charge to accumulate owing to the
proximity of an earth-connected conductor
is termed condensing, and any arrangement
by which the capacity of a conductor is
increased artificially constitutes
ia condenser.

form of condenser which is easy
to make. Take an ordinary cight-
ounce or ten-ounce glass bottle
(reagent bottle) from the labora-
tory, and rinse it out with gum
arabic solution. Whilst the inside
is still moist introduce a quantity
of brass filings, and shake them
up.  Sufficient will adhere to the
inside of the bottle to furnish a
good metallic lining. Cover the
cylindrical part of the outside of
the bottle and the bottom with
tinfoil, using gum arabic to fix it.
Then fit a cork in the neck, bored
to receive a brass rod terminating
in a ball (an aluminium knitting-
pin will do). The rod should make contact
with the bottom of the bottle. The un-
covered parts of the bottle and cork should
now receive a coat of shellac varnish. The
appearance is greatly improved bysusing
red sealing wax dissolved in methylated
spirit.

When all is set hard and dry the jar may
be charged by means of a glass rod or tube
rubbed with silk, an»ebomte rad rubbed

N ) A ATTAC HMLNT OF LRVSTAL (LIPS
6 8. ~— UPPERAND CONER

A vaVELEG B TERMINAL
LIARGF )
L BRASS STRIP FROM
POCKET FLASH (AMP CELL

O BRASS STRIP WITH
KEYHOLE SHAPED SLOT

£ ROUND HEADED BRASS
SCREW

with flannel, or even with a piece of warm

dry brown paper briskly rubbed with a dry

clothes brush.

Drawings of experiments and apparatus
should be made as before. Composition
exercises in the shape of essays and of written
answers and descriptions should be con-
tinued. The derivations and meanings of
newly introduced technical terms should be
added to the notebook, and the rccord of
activities entered in the Wireless Log.

(To be continuec.)

The Leyden jar is a simple -
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FILES AND FILING.

By “ RADIOGRAPH.”

Some practical hints concerning a very important branch of constructional work, and one that no amateur desirous of
obtaining first-class ‘‘ finish »’ can afford to neglect. :

‘ME often read such phrases as “file
down to a good fit” in text books
and periodicals dealing with practical

work, and if it were as easy to carry out
these instructions as it is to write them
we should all be first-class mechanies. Un-
fortunately, hewever, the art of filing cannot
be taught except by experience ; but some
hints on the subject by one who has pushed
various forms of files over jobs, with an
aggregate total of some miles (taking all the
strokes into account), may be of help to those
whose work is sometimes marred by in-
different performances with this useful form
of tool.

The first thing about filing is to adopt
an accurate stance in relation to the work
to be filed. The movement of the file is not
merely regulated by those of the arm, but
derives its accurate alignment from the poise
and balance of the whole body. This
applies equally whether one is dealing with
large or small jobs, and one can test the
statement by trying to do a tricky filing
operation when standing on one leg. The
viee in which the work is fixed should be at
elbow height or thereabouts, rather lower
for heavy work, and a little higher when
fine, delicate work is in progress.

The Correct Stance.

To stand in the correct position for
accurate filing, the feet should be spaced
a short pace apart, the toe of the left foot
being at right angles with the bench, with
the right foot at right angles to the left,
Although it may sound rather far fetched to
place such importance upon the position to
adopt for filing, care in this dircction is really
necessary, for the file will automatically
follow the line of the-left foot, and it is
impossible-ty'get a flat surface upon filed
work unless the weight of the body is evenly
supported on both feet.

With the body poised in the correct
position, we may now turn our attention
to the hands and arms; here we have to
remember the necessity for balancing the
file on the work just as much as we do in
balaneing the weight of the body on the feet.

l
|

gl Fow o ok a Fie.

Work can never be filed properly if one
Teans heawi¥y upon the job, or if the strokes
sre made with jerky, staccato movements.
"he handle of the file must be held firmly,
vet lightly, between the thumb and first

finger of the right hand, merely using part-
of the palm as a means of propelling the file-

on jts forward or cutting stroke.. The
forward end of the file should be rested
upon the pads of the first two fingers of the

" thickness by means of filing.

left hand, and gripped lightly between them
and the thumb.

The great art in filing is to acquire the
easy movement of the arms in unison with
a slight swing of the body, so that the file
follows a perfectly even movement in a level
plane. This can only be acquired by
assiduous practice ; but it will help very
much if one remembers that there are two
distinet strokes in filing—i.e., the forward or
cufting stroke, and the backward or clearing
stroke. Naturally the power and pressure
necessary to remove the metal with the
teeth of the file must be applied during the
whole period of the cutting stroke, and any
failure to keep the pressure continuous with
the length of the stroke will mean that the
work will develop a hump in the middle,
instead of being flat.

‘People who are learning to file adopt a
stroke following a semicircular sweep

—

ST 2 Testing /red surrface
with blade of sgvare

£6.3 Cross g to secore 78t sorface

instead of following a truly horizontal course.
Incidentally, it may be mentioned that the
former is cultivated when one wishes-to file
convex surfaces, and should, therefore, be
avoided when treating flat work.

Use of Try-Square.

In view of the difficulty in producing
perfectly level surfaces by means of filing, the
amateur needs to take particular care in
testing the work whilst the process is going
on. Fig. 2 shows the section of a piece of
flat material, which it is desired to reduce in
As the surface
is rather large, there is more than apossibility
of making it convex instead of flat by the
action of the file, and consequently the surface
should be tested continually by means of
the edge of the blade of a try-square, as
shown in the illustration.

Here it will be seen that light passes
between the square and the surface at two

points, revealing the lump in the middle. If

the lump is not so exaggerated as in this

case, and very little Jight passes under the
blade, the accuracy of the surface can be
tested by rocking the square across the
surface.

LEVELLING SURFACES BY CRrOSS FILING.— -

Assuming that one is working on a piecc of
flat brass of the shape shown in Fig. 3, and,
besides squaring up the edges, the surface
has to be made quite flat, we come to an
important point, for instead of making the
file strokes across the piece of metal or

Sl6 4 [ bo do Dham-Fiting."
0

2

|2

lengthwise of it, they should follow a
diagonal course. After making a number
of strokes from the left-hand corner of the
work towards the right, the direction should
be reversed, so that the strokes then follow
from right to left. This is known as cross-
filing, and by maintaining the regularity of
the crossing as shown by the file marks
(see Fig. 3), it is much easier to file things
level than would otherwise be the case.

A Searching Test. -

AMOUNT OF MATERIAL REMOVED BY
Froina.—Amateurs who wish to turn out
veally first-class work should devote a few
evenings to nothing else but filing ex-’
periments. Not that they are likely to
attain proficiency in so short a space of time,
but at any rate the experience will enable
them to find out little points of practical
use when they come to use the file in con-
nection with constructional work.

One might do worse than spend an eveniag™~

or two in trying the well-known. dockyard
test for fitters. One is _given a piece of
round, mild steel, about 1} in. diameter, and
a piece of } in. plate:3 in. square. " The test
consists of filing the round material into
hexagon shape, and then fitting it accurately,
side by side, into an internal hexagon made
in the piece of plate. When one can do this

_properly, he may consider himself a passable

artist with the file.

7 5 ewing Sur treated
77T Ty g™

(Continued on page 262.) -
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EVER-READY—
DRY BATTERIES
& ACCUMULATORS

OVER 20 years’ experience and research,
the finest materials, expert super-
vision, and careful testing at all

stages of manufecture are the reasons for

the superiority of “ Ever-Ready’ Wireless

Batteries.

The consistent high standard of quality has

established for Ever-Ready products a repu-

tation for absolute reliability which is
jealously maintained.

The “Ever-Ready " Series embrace all types

of Batteries for every wireless purpose. A

new and complete list of standard sizes will

be sent on request to:—

Service P.W. Dept.

The EVER-READY Coy. (Great Britain) Ltd.
HERCULES PLACE, HOLLOWAY, LONDON, N.7.

‘DOUBLE HEAD
RECEIVERS

BRITISH MADE

POST FREE

LOW FREQUENCY
TRANSFORMERS

Tnequalled for Efficiency, Silence, and
Reliability. Xo Transformer gives
better resnits.

................. /16
TYFE, 18-,
OST FREE.
TELEPHOXNE TRANXSFORMERS,
Similay design to above ... 18-
PosT FREE.

(See Catalogue for full range of High- '
Irequeney Transformers, elc.)

SJLK, €OTTON-
COVERED, AXD

WIRES,

Complete with Cords and’ Prompt  Delivery.
stamped B.B.C. COMPETITIVE

4,000 chms. 17 6 Post free. PRICES.

Prouwpt delivery from stock of | s Inquiries.

Brown's, Radio an d TOLE Send‘yom uquiries

Telephones. - - !
The UNIVERSAL

{ Fully illustrated ‘¢ Rapio
Catalogue, the most complete
and interesting List issued of ELECTR!C SUPPLY CO., Ltd.
| Wireless Sets and Components, 4 BROWN STREET,
] MANCHESTER,

Established 189z, Box No. G.P.O. 519

past free on request.

) MARG)NI@¥ALVES — the
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You've fimshed with e
valve troubles when
you've plugged in

\

valves with the
“OSRAM MADE"”
reputation behind
them. They are made
at the famous Osram
works at Hammer-
smith—and they are

ONL_V4

N Y

made to last. ) ==
After all—it’s the valve that \ H”
really counts ; that can make \ lt

or mar your reception, so that mw ‘ ? ]l "
it's just as well to get the XX
best now. m . !M““

Put first things first

and 1nsist on

BUY BRITISH GOODS ONLY.

Manufactured by the

GENERAL ELECTRIC Co., Ltd.,
and sold by all leading Wireless Dealers, Electrical Con-
tractor's Stores, etc. S

We are exhibiting at the
N.A.R.M. Exhibition,
White City, Nov. 8-21.

r
!
1
I
]
1
L

i
1
]
I
|
|
I
|
1
l
!
1
{
l
1
|
|
|
,—



Popular Wireless Weekly, October 20th, 19237

THE. USE OF CAPACITY
AND RESISTANCE REACTION.

This is a subject that should receive careful attention from all possessors of
valve receiving apparatus.

PROBABLY due to the fact that it is not
very well known among amateurs,
capacity reaction is very seldom used
by them.
used intentionally, since howling and self-
oscillation are frequently attributable to
small accidental capacities, such as those
of the valves and the wiring.

Capacity reaction deserves more attention
as it can easily and economically be fitted to
almost any set, being especially useful in sets
cmploying radio-frequency am-
plitying valves. 1In an amplifier

One ought to say, very seldom-

detcctor. The only additional apparatus
is the three-way switch S, and the variable
condenser C, the capacity of which should
be between .00005 mfd. and .0001 mfd.
When the switch arm is on number one stud
no reaction is in circuit. Position number
2 connects the condenser between the grid
of V, and the anode of V,, this allows
energy to be transferred from the latter to
the former, thus producing reaction. An
increase in the capacity of C intensifics

the reaction effect. Switching over to the
last stud connects the grid of V, to the
anode of V,, thus giving reverse reaction,
which is a means of stopping self-oscillation
without the use of ‘a potentiometer, and
is, in the opinion of the writer, a far
better method.

Grid Control,

A little digression on the use of the poten-
tiometer may help to make this clearer, A
potentiometer stops self-oscillation when it
causes the grid of the valve connected to it
to become slightly positive, thus attracting
to itself a number of electrons which would
otherwise go to the anode. This sets up a
current in the grid circuit and this grid
current increases the damping of the grid
circuit, thus stopping self-oscillation and
at the same time diminishing the strength
of the received signals. From this it will
be seen that reverse reaction is preferable.

Of cousse, one of the much
advertised three - electrode

of this type, the radio-frequency
potentials of the anodes of /
adjacent valves are, to all ’
intents and purposes, 180 degrees
out of phase with each other.
Thatis to say, when the anodes
of the first and third valves

are at their maximum positive c

(oscillation) potential, those of
the second and the fourth are
at their maximum negative

variable  condensers could
be used in place of C and &,
the semi-circular vane being

fJL?

potential.  These oscillation
potentials are being considered
apart from the steady positive
potential applied by the H.T.
battery. The diagram demon-

connected to the grid of V', an‘
one of the quadrants to the
anode of V, and the other to
the anode of V,. The action of
this is too obvious to need
: explanation.

Resistance reaction can Le
: accomplished by the substitu-
; tion of a variable grid leak, of
about 6 megobms maximum,
for the condenser C,

+ A telephone condenser should
6 not be wused in conjunction

strates how this phenomeron
can be made use of. Tt shows
a three-valve set with two R.F.
(radio-frequency) valves and a

H—9209.00,

with these methods of reaction

as it would form a short-
circuit  for radio - frequency
currents.

FILES AND FILING.

(Continyed from page 260.)

Another very useful experiment is to
select a piece of steel or brass about 1 in.
square, and then file it down all round until
. one-thousandth of an inch (0.001 in.) has
been removed from each surface. People
often start on this test with a dead smooth
file, but when an hour has elapsed, begin to
get a correct idea of dimensions, and then
choose a rough file to remove what appears to
be an infinitely small amount, but which in
reality is quite a lot to take off a big surface
by filing. The test is usetul to show the
amount of time that may be wasted in con-
structional work, by leaving too much to
what is usually termed finishing operations.

Draw Fiuixe axp Finisaine.—XNothing
mars the appearance of an otherwise nice-
looking job than the presence of a lot of
irregular file marks on metal that is capable
of a high degree of finish. One sces various
forms of wircless sets, embodying very great
technical knowledge, but characterised by
workmanship that makes one’s heart ache.
This need not be so if amateurs would only

spend a little more time in studying the

elements of such processes as filing. and
others which I propose dealing with in
subsequent articles.

As soon as the work to be filed has been
reduced to the proper dimensions, the

surface can be made respectable by what is
termed ‘‘ draw-filing,” for which one holds
the file as shown in Fig. 4, and moves it in
the directions shown by the arrows. .This
produces regular file marks, which, if so
desired, can be totally eliminatzd by covering
the file with a piece of smooth emery cloth.
If one uses emery cloth on a surface. dis-
figured with irregular file marks, the latter
will take a tremendous time to eradicate,
but the emery will follow the marks pro-
duced by the draw-filing, and reduce them
very quickly.

Frosting.
There is one thing which must be carefully

*

makers and instrument fitters as “frosting.’
This is done by holding the file as shown in
Tig. 4, but instead of drawing it in a
straight dircction, it is worked with small
circular sweeps, so that the teeth of the file
produce an effect shown in Fig. 5.

The movement requires a lot of practice
to get really good results, but it is worth
while to try it, because it gives a note of
distinction to the work. A similar effect
may be obtained by holding a piece of round
wood, # in. diameter, in the chuck of a hand
drill, and covering the end with grinding
paste, but the finish provided by file frosting
1s generally to be preferred.

(To be continued.)

however, and that is the
defect known as ““ picking
up,” which is caused by
particles of metal sticking
in the teeth of the file,
and scratching the surface
of the metal These
scratches go very deep,
and can only be removed
by further filing. The
secret of their avoidance
is to keep the file teeth
clear by means of a scratch
brush, which will remove
any bits of metal tending
to clog the teeth.

A very fine effect can be

observed in draw-filing,

TN

produced by the process
known amongst tool

An efficient three-valve uuit receiver and loud speaker comstructed by
Mr. L. H. A, Willoughby, 164, Clonmore Street, Southfields, S.W.18.
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The first word— and the last

Just as Marconi is the first word in the vocabulary
of Wireless, so the Marconiphone 1s the last word
in Broadcasting Receivers.

Ask your dealer for full particulars of the various Marconiphone Models,

If the Marconiphone were not fully worthy of the great
inventor himself and of the great firm that manufactures:
it, then you might well ask, *“ What's in a name?’

In this wonderful Receiving-set are concentrated all
the unmatched experience and mighty resources of

the Marconi Company.

That 1s why you may rely

implicitly on its technical perfection.

he ‘Griumph of

the HCaster HCind

In case of difficulty apply to:

MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED

MARCONIPHONE DEPT., MARCONI

HOUSE,

STRAND, W.C.2

INGHAM ; Principality Bdgs St. CARDIFF ; 41 St. Vinceat Pl GLASGOW i0 Cumbe rland St. Deanszate, MANCHESTER;
ZLudgate Hill BIRM rincipality 35 QNHE:SJumberland Street, NEWCCASTECIS ON-TYNE,

DEFERRED PAYMENTS

on all

Sets and Accessories

SUPER 2-VALVE SET

P. 24 (without accessories)

Cash Price - - £10 : 10 : ¢

Deferred Payments
First pavment of £4 : 0 : 0;
and six moiithly payments of
£1 : 4 : 4; or 25 weekly

pavments of 6s. 1d.

ALL ABOVE PRICES
INCLUDE ROYALTIES

2-VALVE BUREAU SET

This is another cxcellent Set
at most reasonable price, com-
plete in polished cak cabinet,

Price - - - £7:12:6
(without accessories)

Complete parts for Home

, \As:embly - - £5:15:0

7. These Prtces include all Royaltzes

P.24. A Super 2-Valve Set. This

is a High Frequency Reactance

Set which will give the maximum

distance range and power
possible with 2z valves.

This set also supplied for Home

- Assembly

ricc 86 ¢ 5 2 0

including all Royalties

Write for terms covering your actual
“ requirements and send - stamps 3d. for

- complete illustrated catalogue

Hours - - 5 to 7WE_SATISFY YOU

to value of £5 or upwards

SUPER 2-VALVE SET P. 24,
with all accessories, Accumulator,

H.T. Battery, Valves, Aerial Wire
md Insulators
Cash Price - -~ - - £14:13: 0

Deferred Paymentis

Tirst pavment of £5 : 0 : 0 and six .

monthly pavments of £1 : 15 : 03
or 25 weekly payments of 8s, 9d.

ALL ABOVE PRICES
INCLUDE ROYALTIES

RADIAX LTD.

10 Radio House
PERCY STREET

LONDON,W.1

4 minutes Tottenham RADIAX

. Court Road Tube
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The Editor will be pleased to publish coneise reports of meetings of Wireless clubs and

associations, reserving the right to curtail the report if necessary. Hon. secretaries are

reminded that reports should be sent in as soon after a meeting as possible. Reports sent

in cannot appear in this paper in less than ten days after receipt of same.” An asterisk
denotes affiliation to the Radio Society of Great Britain.

North London Wireless Association.*

On Monday, Sept. 17th, the 2nd meeting
of this association was held, when a lecture was
delivered by Mr. Hindeley on transformers,

Members are requested to note the chango of
the hon, see. of this association.

Hon. sec., G. F. Trvine, 46, Albion Road,
Stoke Newington, N. 16, -

* * ¥

Tottenham Wireless Society.

The monthly demonstration night of the
Tottenham Wireless Society was occupied by
a_ brief exposition of reflex circuits by Mr. J.
Kaine-Fish.

Other members then came forward and,
using the club’s apparatus, fitted up reflex
civenits of their own design.

Hon. sec., 8. J. Glvde, 137, Winchelsea Road,
Bruce Grove, Tottenham. N. 17,

: * * *

Barnet and District Radio Society.

There was a record attendance at the last
meeting of the society’s winter session, lLeld at
ihe Radio Clubroony, Bells Hill. Barnet. on
Wednesday evening. Sept. 19th, and the gather-
ing proved one of the wmost interesting of the
session,

The club’s 3-valve set was partially  dis-
mantled, and Mr, C. I Green, who, with Mr.
J. Finch and his son. carried out the construction
of the set, thoroughly explained cach of the five
©umits,

A 3-valve © Armstrong Supcer.” exhibited by.

Mre. W, Watson Baker, the son of the soclety’s
president, greatly interested the wembers. It
was tested on a frame aerial, but, owing to the

bad screening effect of the galvanised iron on,

the roof and walls of the clubrooin, combined
with the extreme sensitiveness of the circuit,
it. was a matter of great difliculty to secure
signals of a high degree of purits.
Hon. sec.. J. Nokes, Sunnyside, Stapylton
Road, Barnet.
* * *

The Leeds Radio Society.*

-The third annual general mecting was held
at the headguarters, the Woodhouse Lane
T.AL Chureh  Schools, Leeds. on Sept. 2lst,
A. M, Buge, Esq. {president), being in the chair.
The annual report of the committee upon the
proceedings of the scssion 192223 was read and
approved.

.The report states that nineteen general and
eighteen instructional meectings were held, at
which thirty-nine papers, etc., have been given.
The society visited the telegraph dept. of the
. P.0., Leeds. - Experimental appavatus has
been acquired, tlie P.M.G.’s authority to conduct
experiments with sending and receiving appara-
tus baving been obtained. The transmitting
permit authorises the use of a 10 watt, C.TW,,
T.T., R.T., and spark sct. on wave-length of
150 to 200 metres inclusive, to be operated at
the headquarters, using the call sign 6 U M,

The following elections to office were made :
President, A. M. Bage, FEsq.: vice-president,
A. ¥, Carter, Esq., AMILEE.; hon. sec.,
B. E, Pettigrew : hon. treasurer, R, E. Timms,
Committee- members: Messrs, J. Croysdale,
J. O’Donohoe, T. Brown Thomson, S. Kniveton,
F.R. Met.Soc., W, G. Marshall, H, J. Wray,
and E, M. Washington. o

The name of the society was altered from the
Leeds and District Amateur Wireless Society to
The Leeds Radio Society. The rules of “the
society were entirely revised. After other

business had been  discharged, the
terminated.
Hon, sce., D, B, Pettigrew, 37, Mexborough
Avenue, Leceds,
* * *

meeting

Sydenham and Forest Hill Radio Society.

An interesting lecture was given by Mre. R. J.
Stanley before the members of the above society
on Monday, Sept. 10th, at & p.un,, on * Induc-
tance and Capacity.”

Mr. R. J. Stanley gave an explanation of the
general principles of the above subiects, using
various mechanical analogies to illustrate lis
points, )

Hon. sce., M. E. Hampshire, 139, Sydenham
Road, 8.E, 26.

The “P.W.” Combination Set as constructed by
Mr, A. W. Stanbrough, 148, Clements Rd., East
am, E.6.

Catalogues
Bok Revi

A fully illustrated catalogue of com-
ponents has been forwarded to us by the
Sterling Telephone ‘& Electric Co., Tad.
All this apparatus is well made and, of
course, thoroughly efficient. The head
telephones are probably the most interesting
accessories illustrated, and they are certainly
very sensitive and extremely comfortable.

1t, however, does not seem necessary to
mention this, considering the many years’
experience that this firm has had in the
manufacture of telephones. A separate
pamphlet describing the new Sterling Raby
Loud Speaker should prove interesting to
those who want a loud speaker with the

same tonal quality as obtained with the
larger Sterling models, but at a greatly re-
duced cost. We have also received an
unabridged catalogue of Sterling apparatus
which has been specially prepared for the
trade.

* * *

We have reccived an interesting leaflet
from Elwell Wirelese, Ltd., Craven House,
Kingsway, London, W.(C.. descriptive of
the well-known Elwell Universal Tuning
Units. These pieces of apparatus are
not only both useful and neat in appear-
ance, but are fully guaranteed for one yvear.
Twenty-five shillings seems quite a moderate
charge. They can be used, together with
Elwell plugs and jacks and a few other
small components, for the construction of
the “ P.W.” Combination Set. Details of
this appear in the correspondence columns
of this issue.

3 *

Tt is often found that, when using various
super circuits, the control of the filament
current is very critical, and the least ad-
justment of the resistance will cause the
set to howl. In such a circuit a filament
resistance, such as that forwarded for our
inspection by Gamages, should prove verv
bandy. This resistance is extremely neat
in appearance, and has the additional ad-

Left, the variable conden-
ser with vernier attach-
ment. Right, the filament
resistance which is

capable of very fine
adjustment,

vantage over the usual type in that a special
vernier adjustment knob is mounted above
the usual knob.

Another interesting picce of apparatus
forwarded by the same firm should also
meet with general approval. This is a
variable condenser which, like the resistance
above, also has a second knob for vernier
adjustment. With each instrument is sup-
plied a template for locating the holes in
the panel when mounting the apparatus.

% ® #

Siemens Bros. & Co., Ltd., have lately,
issued a new catalogue of accessories for
private wireless installations. All these
accessories are fully described. ‘and the
catalogue is well illustrated. Telephones,
loud speakers, lightning protectors, fuses,
plugs, jacks, and the famous Niemens
H.T. battery are only a few of the many
interesting things illustrated in this cata-
logu.

* *® *

Some interesting complete two to five

- valve sets are deseribed in a catalogue which

has come to hand from Percuet Ltd. These
sets, which-are known by the trade name -
of “ Pelmerset,” are very moderately priced
and neat in appearance, and yvet extremely
efficient. The five-valve instrument can
be supplied in a handsome Jacobean cabinet
with loud speaker and a full set of loading
coils. Amplifiers for the above sets are
also described in this catalogue.
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“As good as the best!”

e
Rd

‘“DUANODE’’ CONDENSER

Realising the difficulty of tuning a circuit in which two stages of

tuned anode mplification is used, we have designed the

*“ DUANODE " Condenser, as illustrated, This Condenser con- s
sists of TWO matched Condensers, operated by one-knob, thus

by using matched COILS it is possible to tune BOTH Circuits

perfectly with one operation only. The two sets of Fixed Vanes

are carefully insulated one from the other, and the moving Vanes e

L
Q f-'ALLONéa ;

5 Plates, Prices. Typ)e Al in celluloid
57 v (001 ey e 10/ CCESE
29w (0005 w e 86 oy .. age Plates
19 o 0003 o ~ B89 gggg . :i:(l)g Illg
13 '0002. - e 086 0002 1 93 13
5 w Vernier.e o 46 Vernier 6 6 5
3 w w ~ = 39 » 56 3
FIXED GONDENSERS VARIOMETER
i Guaranteed 0001, *0002, The finest Variometer on the
*0003, "0005, "001, 0015. market at price.  Inside
Moulded cases fitted with winding.  Suitable for broadcast
nuts and soldered ¢ reception on any P.M.G. Aerial,
tags, Price, each 2/ " extraordinary close coupling, en-
suring
3 large
TYPE Al GONDENSER tuning
range,
In celluloid transparent case with circular Q"; 30
ebonite top ‘and bottom plates. High- in .OO‘I
class finish. A very hne piece of work- &€7'a
the max,

R

TYPE AH CONDENSER  VARIABLE, .
Our famous improved Model Type GCONDENSER

A1} Condenser for panel mounting 3, olished mahogany
with screening dise, as illustration. case. - Construction as

manship which will compete favourably

with the most expensive instruments on wavelength'exceeds 420 metres

and the min.’on a 100 aerial is

i

connected electrically ; the spindle can thus be connected to H.T.

the market,

below 350 metres. The max.on

Positive. is Condenser can also be used for other purposes.
The two halves (each of ‘0002 mfd.) can be used in series )
or parallel, giving capacities of ‘0001, 0002 and 0004, Price 25, =

VARIABLE GRID LEAK {57

o 'afulaf

=)

Don’t allow our low prices to
prejudice you.  They are no
criterion whalever of the valuz we
offer.  Our motio ts QUALITY
FIRST; and every article carvics
our money-back guaranice.
We are Exhibiting at the Wireless
Exhibition, White City.

’ the name

Telephone + Tottenham 1932,

London Agents :
Street, London, W.

Seole Trade Distributors

FALLON Half to 5 Megohms. / |
| Hole Fixing . 2/0
Stockists everywhere. To0 nUmMer~ .o REPUTATION -
ous to mention in this space.

! Your Component is not a “ FALLON ** unles
* FALLON ’’ appears on same

Vanstones, Ltd., 61, Chandos

2 Messrs G. W. 1. Lid.,
Shanklin Road, Crouch End, London, N8, to
whom all Trade Enquiries should be sent.

FALLON CONDENSER MFG. Co. Lid., Makers of half the World's Variable Condensers.

afull size outdoor aerial is 700

= Type p - Type p.: metres and the min. on a 30" is
. AL Prices. Plates, AL Prices. Plates. 200 metres,  Inductance. the
w001 .. 17.8 .. 57 "0005..15- ., 29 highest possible —9'5. to

' (0003 139 .19 (0002..126 ., i3  Metal feet can be adjusted to
3

. e four different posilions. :
Vernier 86 .. 5 Vernier 7.6 .. entp : 15‘-

Price
ALL BRITISH MANUFACTURE. Prompt Delivery.
Cash with Order, Please include postage on each article-

FALLON

THE CONDENSER PEOPLE,
230a, Hermitadge Rd., L.ondon, N.4.

A. MUNDAY, LT

ELECTRICAL ENGINEERS,

59, WATLING STREET,
London, E.C.4.

2972 CITY.

RN

(One door, Queen Victo'ria St.)
AND

45, EASTCHEAP, London, E.C.3.

{ BROWN'S FEATHERWEIGHT
4,000 ohms ~ - ~ 196

. STERLING, 4,000 ohms - 19/6
L.F. Transformers - 11/«
Aerial ‘Wire, - 19
Parts for all circuits, including

“P.W.” Combination,
All B.B.C. Sects, etc.

EVERYTHING ELSE FOR WIRELESS
AND ELECTRICAL WORK.

!» —— '

'Phone :

best stranded
copper, 100 it. -

EXTRAORDINARY SENSITIVITY !

" Wireless Experts Delighted—Surprising Clearness and Purity of Tone.

TRIAL SAMPLE ¢ ON APPRO.”

Send only 9d. stamps for Trial Sample of

BRITEZITE

The Most Perfect of Super-Sensitive Crystals.
MONEY BAGK IF NOT DELIGHTED.

FREE with every Trial Order-our NEW ILLUSTRATED WIRELESS
s CATALOGUE of Sets and Parts— ALL GUARANTEED.

- THE BRITISH GENTRAL ELECTRICAL GO., LTD.,
Show Rooms: 68, Rosebery -Avenue, Holborn, E.G.1.

English make. Aluminium;
black enamelled relief.
dynamo machine ready for
instant use., No batterics
or accumulators to need
attention — inexhaustible.
Simple in operation, robust
in design and construction.
Can be used in either hand
with equal ease. Unaffected
yHby dry and hot climates.
7 Gives a concentrated or wide
angls  beam as  required.

First cost the only cost.

SMITH & HAMMOND,
5, Savoy Street, Strand.

Postage 4d.
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All Editorial Communicétions to be
WIRELESS, The Fleetway House,

addressed The Editor, POPULAR
Fa_fringclon S_treet, London, E.C.4.

Ligteners-in do not seem to have been in a violent
hurry during the last few days to avail themselves
?f the generous offer of the P.M. G in the matter of
icences.

Unless the Post Office estimation is far from
right when they say thdre are about 200,000
¢ pirates  in existence, it looks as though a good
many people still intend to risk heavy penalties and
forgo the paying of a licence fee.

The Post Office continues to give out dark hints as
to what will happen if offenders are, caught, and
according to the daily Press there is a * dark > horse
a e G.P.0. who has some subtle scheme up hig
sleeve for spotting amateurs who continue to listen-
in minus a licence.

Those who have yet refrained from treating them-
selves to one of the new wireless licences, would be
well advised to curb that restraint and get one quickly.

There is no sense in looking a gift horse in the
mouth : worse things might befall if the P.O. *¢ dark »*
horse suddenly gets busy and people find themselves

- fined heavily for evading the law.

Atter all, we are not sufficiently civilised to expect
with any degree of justice. to get something for
nothing, and my advice to all **pirates” is—strike your
flags in preference to walking the plank.

THE EDITOR.

Owing to the enormous number of gqueries
received daily from readers of POPULAR
WIRELESS, we have temporarily decided to fimit
the number of questions sent in by one reader to
three. Readers arg asked to keep their questions
as short and as concise as possible in order that
the minimum of delay can be exercised in answer-

ing queries. Until further notice three guestions

* from bhe réader will' be the limit for one letter.

All guestions should be addresced to POPULAR

WIRELESS Queries Department, Room 138, Flset-

way House, Farringdon Street, London, E.C.4.
Readers are regquested to send the necessary

postage for reply.

ANSWEDS

The Editor desires 1o direct the atlen-.

tion of his readers to the fact that, as
much of the information given in the
columns of this paper is of a technical
nature and concerns the most recent
developments in the Radio world, some of
the arrangements and specialities de-
seribed may be the subject of Letters
Patent, and the amateur and trader would
be well advised to obfain permission of
the patentees to use the patents before
doing so.

PREPARING FOR THE WINTER

SEASON.

ASIMPLE METHOD FOR. KEEPING YOUR
OERIAL WIRES WARM DLRING FROSTY
WEATRER.. 3

DQN‘T~PLP\(_E TAE LEAD M TOWARDS
TOE SKY (N HOPES THAT THE RAN

oy SEE, T L8
KEEPS THE
SNOW OFF

nl il
TS METHOD. THOLLH qoon Has
CERTAIN DRAWBCKS

\wnLL RUN OFF

s

(ly -

S QREADER Suqqes'\’s
CoLLAPS{BLE , POLES
MOVABLE PLATFORMS 1O RL\N INDDOR S
AT THE FIRST SIGN Of FROST

IFYOUR ACCUMMULLATOR
CETS FROZEN, DONT PLACE
IT OMTRE KITCHEN RANGE

H.EX. (Clapton).—My receiving set is on
the third floor, and T-wish to receive simul-
taneously on the ground floor.” Can Iuse the
same aerial, or must it be a separate one? I
am using a crystal set with signals of fairly
good strength.

There are several ways of working the two sets,
and you will probably be able to judge for yourself
whicii will give best results in your p‘xrhcular situa-
tion. I the aerinl is a fairly good one, and the con-
struction of the building permits, the Yewd -in can be
tapped from the point where it enters the top room
and continned to the ground floor. Signals on the
top floor would be somewhat weaker, Failing this,
two separate aerials on the same spreader can be
tried, but the spreader should be a wide one and the
wires not less than seven or eight feet apart. If the
broadeasting from 2 1. O only is required, it might
be the easiest way of all to extend the present
‘phone-leads to sockets wired in parallel with them
on the ground-flioor. When desired, the lower pair
of ‘phones could be plugged in. In this case, if the
lead is a fairly direct one, the signals would not be
much weaker when the second pair of ’phoues is
plugged in across thie ’phone terminals,

* * *

“Rex” {Cardifl).—How can T tell the ap-
proximate natural wave- lﬂn(rth of my aerial,
which is 90 t. in length ¥  What should be
the weight of one square font of ehonite ?

The natural wave-length of your aerial is approxi-
mately 123 metres. This is found by multiplying
the length of the a(‘rm] plus its lead-in by 45, "~ Thix,
in your case, would be 4035 ft., or 123 metres, since
there are nppmximﬂtvl,\' 33 1t. to a metre. The
weight of the chonite will, of course, depend on the
thickness, which you have omitted to state. Az you
are probably using either } in. or § in. thick. the weight
ofonv scuare foot of the first is 13 oz, and of the second

26 oz.

J. W. F. (Richmond. Surrey).—T am instal-
ling a three-valve set. What capacity accumus-
lator should I buy, and do I add plain water
to make up for evaporation 7

You should use a 40 or 60 ampere-hour battery. Do
not add ordinary water, as there are inv |~1blc im-
purities, such as sulphates of various salts, in clear
water which affect the eclls harmfully by setting up
local action or forming chemical substances.. Use
distilled water only to make the specific gravity up
to 1:2. Do not add too much water, but keep its
level well above the plates.

* * *

S. B. D. (Mill Hill).—With regard to the
“ Duplex Reftex ™ circuit that was published
recently in Porvrar WiIreLEss, I have made
up a set conforming to that circuit, but find
that, though signals are beautifully -clear,
they are not so Joud as I expected. It will
work a loud speaker, but only sufficiently to
be heard a few feet away ; the signals do not
fill a room by any means, Can you suggest
any remedy ?

Make sure that the H.F. transformers are wound
with fine wire, about 38 or 40 D.8.C., and that they
have the correet number of turns. The L.F. trans-
former connections should also be overhauled and
the primary connection changed over if necessary.
Finally, the L.T. battery eaternal connection should
be ehanged over, the plus L.T. going to the I.7T.
minus terminal.  This latter change very often has a
marked effect upon signal strength.

* * *

P. W. . (Bournemouth).—How many plugs
and jacks arc required in unit two of the
“ P.W.” Combination Set ¥

In unit two, one plug and one jack will be required.
The jack is connected between plate and H.T.+-, so
that the ‘phones may be plugged in when this unit
is in operation. The plug is counected across the
primary windings of the transformer, so that it may
be plugged into cither jack No. 1 or jack No, 2 of
unit one, according to where the extra amy llﬁ(dtzou
is required,

* * £

W. W. (Bourne End).—1 am situated ahout
twenty-five miles from London as the crow flies.
I wish to construct a three- or four-valve set
for use with a small Amplion loud speaker.
Do you consider that the three valves will be
sufficient ¥ I intend using dull emitter valves.

The three valves should give «quite fair results in a
small room, but of course the fourth valve woulil
make a lot of differcnee.  We should therefore advise
in your case four valves, including one H.F. with
tuned anode coupling and reaction on the anode coil.
You will then be able to tune in distant stations as
well as London.

(Continued on page 2€8.)
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The
{3 ’ ”
Chello
LOUD SPEAKER
Cabinet.
Querall
13L" sq. by 24" high
Compartment
]23” sq. by 93" “high
In rich dark oak,
£3 :0 :0
Carr, fwd. Packing 26 ret,
Or fiited with
Standard Amplion,

£6:5:0

Buy the valve
with the name

behind 1it.

Ediswan Lamps have been
world.-famous since 1880.
These valves are the product
of the same experience,
research and extensive man-
ufacturing  organisation.
That they are used by H.M.
Admiralty, War Office and
Air Force is conclusive
proof of their superiority.
The name is your guarante=.

EDISWAN TYPE “R.”
15/-

EDISWAN TYPE “A.R.”

—GRIFFINS— .=

he MASTER COMPONENT

T

Just the thing for building up a worth while amplifier
or a complete receiving set. An elegant and distinctive
cabinet ingeniously combined with a mellow-toned wood
sound box of unique design and proved efficiency.
Replaces the ugly horn type loud speaker and provides
an excellent w1reles> compartment with panelled doors.

For new wircless ideas, write or “phone

CHELLIS

{Chambers & Ellis)
6 & 7, CRAVEN HOUSE, KINGSWAY, LONDON, W.C.2.

'Phoue: Regent 1130. {E #x.5.)
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ST BRI
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80, NEWINGTON CAUSEWAY EDISWAN TYPE

Hop, 1806. (Corner of Luncaster St.), “A R D E » _ (Dull

_Elephant & Castle, London, S.E.1. +Halbe - Emitter)
AGENTS for all the Leading Manufacturers. 27’ 6

‘¢ Polar’” STOCKISTS. Genuine Radio Experts.
SPECIALISTS IN PARTS FOR ALL CIRCUITS.

Filament Volts .. 1'8-20
,, Cuwrrent

.
i
[S]

Including “ POPULAR WIRELESS ” Combination, Anode Volts e 20 ~30
SPECIALS. Bulb Diameter .. 29 mu.,
* GRIFFIN ' Hedgehog L.F. Transformers, Ratio #7to 1, 20'- Overall Length 110 1.
We claim they hurve no equel. Acknowledyed to be the finest on the market, including  pmns 1 max.
No. 2 “GRIFPHONES,” 4,000 ohms. Adj. Pole Pieces Cap .. .. Standard 4-pin
Sent “ on appro.”  Beauntiful Finish .. .. .. .. 15/11 Do not put more than 2 volts
fi Supertone '’ Crystal. At Last Really Perfect .. 1/- & 1/6 across the ﬁlament.l Eminently
suitable for reflex circuits.
GALL I4\"\|'NgélROFSHOC.WROOOMS AND INSPEGT THE LARGEST .
COMPONENTS IN SOUTH LONDON. ‘
Aduice free. New catalogue free on application. Also trade list. Have you had your FREE copy of lllustrated

Booklet, “ The Thermionic Valve” ? If not
2
write us at once.

Manufacturers of Complete Receiving Sets and
Accessories, also H.T, and L. T. Batteries, Ask
or write for leaflets.

USE ONLY RELIABLE COMPONENTS.

',, Post 3d. free.  OUR 100-PAGE Post 5d. Irce. Your Dealer holds stocks to supply you.
CATALOGUE CONTAINS THE LARGEST If not, write us divect and give his name

@E SELECTION YET COMPILED: @ and address—a  posicard will  do.

" ron lfzeggﬂ?:?ssﬁe;sn‘i'é%si'i‘éﬁ < -
= : The EDISON SWAN ELECTRIC CO., LTD.,
123/125, Queen Victoria Street, E.C.4,
and 71, Victoria Street, S.W.1.
. Contractors to H.M,

Branches in all Principal
Towns, Admi
Werks ¢ dmiralty, War Office,

TOTTENHAM COURT ROAD, Ponders End, Middlesex. ELECTRICAL Royal Air Force,
— o .

Teleohana: MUSRUM 201

54, QRAFTON STREET,

LONDON, W.1




A BETTER WAY

of charging Accumulators
from allernatlng eurrent
ng the TUNGAR
BATTERY CIIARGBI Simple,
Safe, and Economical. No
moving parts. Requires no
attention. No Garage, Own-
er-Driver or Wireless Enthu-
siast shonld be withount one.
Willcharge from1t010,6-12
volt batteries at a time.
Peseriptive Booklet free on
application. Deliveries t’rom
FHAE stock. H

THE BRITISH THOMSON-HOUSTON co., LTD.,
Mazda House, 77, Upper Thames 8t. E.C. 4.

—
When you have realised
that your poor tuning is due
to that inefficient Slider and
Plunger, ask for the

G-W. SLIDER

which makes a broad contact
along ONE WIRE and rolis
smoothly over them without
scraping or wearing them.
The °* G-W.’’ Slider will
not clog up or short circuit
t your inductance,
4 Ask your dealer for the
IAKI‘R ‘¢ G-W,”’ SLID

100 per cent efficient, Pnca

1/-. or post free 1/3 from
& J. LAKER CO.,

457, Romford Road,
London, E.7.

Some ENGLISH and Con-

iinental territories available.
——————

GENUINE PHILIPS «“ R ”’ VALVES, 8/- Each.
Best Dutch “R” Valves, Guaranteed 7/~ Each.

y Trade!Terms. Regen 1791

HARRIS & RUSSELL LTD. *xdisst Bitnghe.

I/ or 39/8 cash buys a Mead
Gramophone with a giant £
metalhorn, extraloud sound. E
box, massive oak case and 40 tunes. Car. §
riage paid. 10 Days' Trial. 200 Needles
end 5/= “Roo-let’ gramo' game FREE, i
‘Table-Grands with Wireless Set ; Portables zmd
Cabinet Models at HALF SHOP PRI L
Write for Illustrated Alt

Meaa COMPY. Catalogue.

*{Dept. G109) Birmingham

*“ CATSEYE " CRYSTAL DETECTOR. )
8

Ever.setand ready. Smallest, Loudest,
Latest. Completé with holder 1/6
Post Free.
APAIL, 31, Red Lion8t., LONDON’ Ww.C.2,
A ENTS WANTE

~_BECINNERS’ GUIDE TO WIRELESS-
BEST BOOK OBTAINABLE.

Fxplains in plain everyday language, everything you.
wish to know about WIRELESS TELEGRAPHY.
How to ERECT, CONNECT and MAKE Aerials,
complete crystal and valve sets, tuners, coils, etc,
also the latest two and three valve tuned anode
receivers, and one and two valve amplifiers,

144 pages (including 28 diagrams). 1/3 post free

L. _SAXON RADIO GO. (pEPT. 14), BLACKPOOL—
PORTLAND’S BRITISH

EBONITE

2d. square inch. Any size }” thick.

(Postage extra.) .
6, Cheapside, E.C.; 188, Blythe
Road, Olympia ; 39, Smclan' Road,
W.14, (One minute from Olympia.)

i

.t e et s
P

- PLUGS: - - -
Red Blue, and Black handles. Solid brass plunger and
socket  for making any terminal into a plug point.
NEATNESS AXD EFFICIENCY ARE CLOSELY RE-
LATED. 2/6 pair (postage 2d.).—THE A N
RATCLIFFE TRADING CO.
Palace Cinema Chambers, SLOUGH.

SPENCER’'S STORES

4-5, Mason's Avenue,
Basinghall Street, London, E.C.2,

Telephone : LONDON WALL 2292

Valves Repaired

7' 6 POSTAGE 64.
Two or more valves Postage Free
.SPECIAL TERMS TO TRADE
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RADIOTORIAL
QUESTIONS AND ANSWERS.

" (Continued from page 266.)

“ ConpENSITR " (Berwick).— What are the
specific inductive capacities of (1) shellac,(2)
ehonite, (3) paraffin-paper, (4) plate-glass.
What is meant by dielectric constant ?

Shellac is approximately 3; ebonite 2:75: para-
flin-paper 2'5, approximately ; and plate-glass &5,
Dielectric constant has the sume meaning as specific
inductive capacity.

0 * #

W. N. H (Knutsford).—My house is
situated right on the main road, and my cat’s-
whisker is being continually dislodged by
heavy traffic passing. Is there any ‘method
whereby I can keep the sensitive point ?

There is no satisfactory method of doing this,
but I advise you to (11<‘p(‘n‘ic with your present cry stal
and use one of the Perikon type, ‘whieh you will find
to be much more stable,

P. X. V. (Banbury).—I have a Stirling
new type variometer., The wave-length is
supposed to be 250-2725 metres, when used
in conjunction with a wvariable condenser.
What capacity should this condenser be, and
what are the various combinations to give the
above wave-lengths ? Is a series palallel
switch necessary ? 7

A series parallel switch is advised, and will save
much-time and trouble, The condenser used should
be a variable one of "0005 mfd. When the rotor and
stator are in parallel, the wave-length will be 250-700
metres with the condenser in series, while with no
condenser at all the wave-length is 370-040 metres,
To increase these wave-lengths, place the rotor and
stator in series, Now with the condenser in scries
you will be able to tune from 530-1340 motr(\s, or
975 to 2,725 metres with the condenser in ]mrall(»l
With no condenser and with the rotor and stator in
series the wave-length is 730-1850 metres. These
wave-lengths arc with a standard P.ALG, acrial,

* % *

S. N. T. (Aylesbury).—What size formers
and what wire and number of turns do I
require for a loose coupler to tune from 300
to about 1,000 metres ?

For the primary you will require a former 4} in. in
diameter, wound with 280 tutns of 28 §.W.(. and
with 20 tappm«rs For the secondary, wind about the
sampe number of turns of 30 S W.G ., taking 12
tappings on a 3-in.-diameter former.

* * Ed

1. N. C. (Malvern}.—Using mica as dielectric,
how many foils shall T need for a fixed con-
denser to go across the "phones on my crystal
set 2 What capacity will this condenser be ?
Can celluloid be used as dielectric ?
what is its specific inductive ca‘pacity ?

You will find that a "001 fixed condenser will be
0.XK. for this. You will require 6 foils with an overlap
of 2 by 1 cms, Celluloid makes quite a good diclectric,
and has a specific inductive capacity of approximately
15,

* * *

A. 7. (Lewes).—What exactly is meant by
reaction ? How can it be applied to a single-
valve set so that it does not cause interference
to other amateurs ?

By reaction we mean the feeding back of the energy,
or part of the energy, from the plate of a valve to the
arid of the same or another valve, Thus it is possible
to greatly magnify the original energy applied to the
arid, and signals are, of course, correspondingly
inereased in volume. This is usually accomplished by
coupling an inductance placed in the plate circuit of a

valve (which will thus carry the anode output) to
another inductance which is fecding the grid of the

same or a different valve. In the case of a single-
valve set, this energy will have to be fed back to an
inductance which will be either dircetly in the aerial
circuit or, in the ease of a secondary coil, will be
inductively coupled to a coil in the aerial cirettit. Thus
the aerial will be energised, and it will be seen that it
is impossible to use reaction in a single-valve circuit
that will not cause interference. In the case of a two-

valve circuit (using a stage of H.F.), however, the
inductance placed in the plate cnrcmt as mentioned
above, may be coupled to the induetanee or trans-
former which is used to cotple the second valve to
the first, and this inductance not being directly or
indirectly in the aerial circuit, 1t is thus unlikely to
encrgise the aerial,

Tf so, .

(ORRESPONDENCE

THE “P.W.” COMBINATION SET,

The Editor, PoPtLAR WIRELESS.

Dear Sir,—I have been experimenting for -
some time with ““ dual” circuits, and had
produced something really * hot stuff ”
this direction, one valve working a smaH
loud speaker within a fifteen-mile radius
of the London station and bringing in al
other stations with headphones The only
fly in the ointment was, the ’phones bemg
directly in the H.T. circuit, they suffered
somewhat when the large-capacity fixed
condenser decided on one occasion to let the
H.T. current go its way unmolested. Then
this set could hum and howl real and good,
unless one was extremely careful.

I thought of sending you full details of
this set, since its range and power was really
wonderful and its first cost and upkeep
exceedingly low.

However along came the description of
the “ P.W.” Combmatlon, and I decided
your big noise was reserved for your own
baby, and I carried on, selfishly permitting
only the elect to listen to Mr. Carruthers
trying to drown the voice of Mr. Burrows.

Week by week the ©“ P.W.” was forced to
my notice, and the other week the booklet
shouted that I must try out this circuit.

I commenced. Wire was ruthlessly torn
from “ pieces” on my experimental board,
and presently pheenix rose from the ruins in
the shape of the “P.W.” (dual only). I
wired a Junior Amplion in the place where
the ’phones ought to be, and turned on the
tap—that is, pulled over the aerial switch.

Truly the result amazed me, the small
loud speaker easily and perfectly filled a
room 16 ft. by 13ft., and with no distortion.
I should explain that I departed slightly
from your circuit by inserting a basket coil
between the H.T. positive and its terminal,
sliding this coil over the anode coil ; this
simple reaction causes no distortion or in-
terference and greatly adds to signal
strength.

I am looking forward to many more
letters on the subject of the “ P.W.” set in
your valuable journal, and I intend to
complete the set in all its detail and give it a
thorough try out this winter.

Yours faithfully,
R. H. Cowran,

A RE-RADIATIONM TEST

The Editor, PortLAR WIRELESS.
Sir,—Having seen in the correspondence
column of a recent issue of PoPULAR WIRE-
LESS the item * Effect Between Aerials,” [
might mention an interesting little test

‘I have carried out concerning same.

I am using one valve, employing re-
action, my aerial being 38 ft. in height, and
by fixing up temporary acrial to crystal set
abhout 3 yards away I can receive all the
British broadcasting stations, with the
exception of Glasgow, also Paris. The
strange thing is that it comes through with
the same strength as the valve set.

No wonder we hear of so many people
getting extraordinary results on crystal sets.

(Continued on page 269.)
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CORRESPONDENCE..

(Continued from page 268.)

People would do well if before coming to the
conclusion that their set is a super set they
would find out if their neighbours have got
multi-valve sets. I think this is w Dat
happens in the majority of cases. I ‘would
be very grateful if you would insert this in
next week’s Porurar WIRELESS.
Yours 1‘Cspcctfu]ly,

WALKER,

37, Colville Road, South Acton,
London, W.3
‘A SIMPLE TELEPHONY TRANSMITTER

The Editor, PorvLarR WIRELESS.

Sir,—As a reader from the first number
of your valuable weekly, I am sending the
following, and hope you can find a corner for
it, as I am sure it will interest the experi-
mentally minded readers.

I made an ordinary reactive l.valve set
and put a microphone in the earth lead. On
speaking .into same I found that a friend of
mine about a mile away could hear me. I
then tried a third coil (with microphone
across) inductively coupled to the aerial and
reaction coils (three-coil holder) and found

M
?é
| | S

that I got better results still. 1 told a
friend of my discovery, and he did the same,
T thon found that by “ picking up > each
other’s - carrier wave” we could carry
on a conversation as easily as with an
ordinary telephone line and without
changing over. Hoping this may interest you,
Yours faithfully,
Doncaster. C. 8. Frosr.

LONG-DISTANCE RECEPTION.

The Editor desires to thank the following
readers for their interesting letters concern-
ing the reception of U.SA. broadeasti ng
stations and other long-distance pmfo,m-
ances, hut regrets’ that space will not
permit him to reproduce them in these
columns :

M. F. Ray~ER, Farringdon Road, E.C.1,

¥. T. Hav, Maxton, near Daventry,

Lrstie BroapuURST, Manchester,

J. H. BrrrraiN, Patricroft.

S. R. Sexraw, Northampton.

C. P. BARWELL, near Birminghain,

Erxest Burrox, Margate.

R. W. DvcewortH, Yorkshire,

H. G. Hersgy, Lee, S.E.13.

J. G. Rircmig, Glasgow.

- C. R. Batzes, Bucks.

S. K. WargeN, Haywards Heath,

P. L. Syrre, North Finchley.
..8. W. Howr, Colchester.

M. €. BootH, Manchester,

J. SrePHENSON, Perth.,

“C. 8.,” Pontypridd.

1923,

A prolific cause of
Valve breakdown.

HOW can a spring shorten the life of a Valve?

Let us explain.

Everyone knows that metal—when heated—
expands. Now the filament of a Valve is no
exception. The moment the current is switched
on, the ﬁlament glows and lengthens.

New in every Valve—except the COSSQR—-
some device 1s necessary to take up this slack,
otherwise the filament will quickly sag, and
touching the Grid, put the Valve out of action.

And the usual device is a spring—not necessarily
a coiled spring {though some Valves even use
these), but the same result is obtained by
springing apart the supporting clectrodes, so
that the filament is carried always under tension.

This 1s why on any other Valve but a COSSOR—
it 1s dangerous to switch the current on or off
suddenly. Any rapid ex ipansion or_contraction
quickly finds the weak spots in a filament and
causes a fracture.

There are no springs in the COSSOR Valve.

On the contrary, its filament is supported, ike =~ -  TYPES:
the arch of a bridge, by stout electrodes. This P 1. For Detecior ¢r
unique principle is responsible for a remarkably L.F. use.
long life with complete freedom from the risk P 2 (with red top). For

of breakdown duc to the filament touching the y
arid. Remember that—for all these exclusive - each
features the COSSOR costs no more than 1 5 .
ordinary Valves. From all Dealers.

COSSOR VALVE CO., Ltd., Highbury Grove, N.5,
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% Raymond Variable Condensers HOURS OF BUSINESS:
gggz ' . 9 a.m. to 8 p.m. every day.
ks CHEAPEST! BEST ! 11 a.m. to 2 p.m. Sundays.
EEEE Note New Features!
£k :
Egéé Fully Asseml.JIed as Sketch f°‘fa"60“ a‘,’,‘,pw am;la\gc ;;,’2
ik 16 v. 80 amp. (Oldhim) 85/«
tii ALUMINIUMTOP & HE ok i
16 v, o splen carr} s :
Egg; BOTTOM PLATES L e M DRl TS S Y e
23 ! H.T. BATTERIES— ; :
Egg% Prices Include— gg : %//s
Eg;; EBONITE DIAL ; NO POST ORDERS ON ABOVE. :
XK X
KARR
[-$-1°47
Eg;g KNOB N & BUSH AMPLION (JUNIGR) LOUD SPEAKER.
wHES EBONITE BUSHES. Recognised as the one and only. 52/6. Post 1/6.
b
%‘ggz ADJUSTABLE BEARING.
jepge
. VALVES. . :
E%E; ACCURATE 088 All valves oﬂ"erodt ar; new nad nmgufﬂctulrner;' ggnr:&nteedé
BRKy quality. No Rejects, Done-up, Renewed or “ Dud ” Goods are :
d. B f Rubbhish, H
E EE SPACERS USED P K ] ls) 5/x f 3 O"e';ea-nutcazrtis? typ:) I(SSockets ~extra) ... 30/-
KARR  (Making condenser more com- ost 6d.set U.K.only. Over /- free. H French “ R Best type ... 10/6
pact for a given capacity.) 1/. each carriage abroad. : cossor, Pink Top . 15/-
H Cossor, P.i;‘ ......... . 45/6" :g;
. Y : Marconi *“R” a.v. -
Price fully assembled Assembled but without Mullard 0ra .. i
with ALUMINIUM END end plates or dial. i pull Emitter 2176 :
PLATES and Ebonite 001 6/ ALL VALVES 1/- each extra on post.
Dial’ '0-180. . « s o s - O g T T R IS TI TR I OR: -
‘001 . ... 8- ‘00075 . . . . 5/6 INTERVALVE TRANSFORMERS. i

H Low Frequency Ratio 5—1
'00075 « o . 7/- .0005 e s o e 4/6 Igranic, highly efficient .covviireomniciininis 21/«

Radio Instruments, Ltd., Sp nsformer  25/-

'0005 o o s e 5/11 ‘0003 .. . . 3/3 Tested on Aerial, high quality, perfect results 15/11
.0003 e . 5/2 .0002 2;6 very Good Transformer, Guaranteed .. 2/
‘0002 . ... 4/6

0001 . . .. 4/ 0001 . ... 23 | COIL HOLDERS.

i 3.way, very handsome design, first-class article,
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XAbC b 3 b B B 2 XRG4 b b 3 b S X S 3 b B 0 2 B ARG xd b 24 X )

M 3 : appearance, worth mueh more . 10/-
E3 Vernler b 3/9 Vernler ¢t 1/9 I 3-way, sucomlt quality, a good servi 7;-;
: 3-way, cheaper quality, but worth more ... . 5/9:
E‘ POStage Gd. Set. Over 5,- POSt Free. U.K. Only. z-way’ . . first quality 6/6, sccond do. 5/-, third do. 4/6 }

Carriage abroad 1/- each.
ALL ORDERS EXECUTED AT EARLIEST POSSIBLE
MOMENT IN STRICT ROTATION.

i Migh-class Enclosed Whisker Detector, well-mmade,
generous size, on ehonite base

HEADPHONES. { Enclosed Whisker Detectors, all good value, 178 2/ 2/6, 35

! Perikon Detector, glass enclosed, with 2 crystals,

b
RAR SR AR A AR AR AR AR T
RRARRKARAR AR AR Tk 4R XR K AR RR AR XK AR 2R AR AR ARTE R A 2% AR AEAr AL ST

Bgunet, best type, 4,000 ohms, 17/11 pair. Post 1/- pair. : adjustable pressure, on ebonite base ... 2/-;
P.T.C. British Headphones, 4,000 ohms, very finc value, full of ¢ perikon Detector, built on gmenerous lines, complete with H
music. Bvery pair guaranteed. Light in weight, no spacing H 2 erystals, glass enclosed, dustproof . 3/- and 3/6 :

washers, 18/11 pair. Post 1/« pair. Stamped B.B.C.

R

Sidpe, 4,000 ohms (genuine only stocked) 16/11 pair. Post 1/- pair. )

KHKHENKMKHKHK!EHKEK!KHKHKHKN:E

b ) f

% Sidpe, £,000 ohms, 18/11 pair. Post 1/- pair. HONEST GOODS AT THE RIGHT PRICE
4 ies’  Si i 5 ands .
i Lad;ezslg. SI[I"IE;(: 17lft:e.|vers, with handsome handle, 4,000 ohms, I ADVERTISE WHAT I SELL, AND SELL
e Loud Speaker Receiver, with 50 laminations in cach pole, WHAT I ADVERTISE.

% 21/-. Post 1/-. TRADE AND RADIO CLUBS SUPPLIED.
x4

b

R

&

b Mk b Mk b x b e B 2 b X )

NO POST ORDERS EXCEPT WHERE STATED IN SPECIAL LISTS.
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CALLERS 1d. in the 1/- Discount on a Large EaEh
Number of Articles. See our Windows. . o el
Aluminium Vanes e doz.  5d. EanA
Aluminium End-plates for Condensers . o pair 1”: bl
Brass Nuts, best quality 2 B.A. ... 8 doz. 7d., gross . [3l8]
Brass Nuts, best quality 4, 3 6 B.A. 8 doa. &, gross 1/8 NO POST ORDERS except for goods in Esizn
erial ire, 7/22. . an N . . =33l
(No_post orders.) ’ ) this column, and at prices marked, which ek
Basket Coils, 6 and 7 inset. Equal to higher-priced set . N . Engx
WL up to 3,000 metres e oy, 34, 26 include all post, rail and packing charges, Enea
Best Quality Variometers, excellent results, co! plete with FRfn
KIOD. vvossveoe oo veeserres e ereseeesesecen eoee 35y 38 U.K. only. PECk
Switch Arm, 12 studs il.l(ll(] nuts, thedlot . e 11/:; E;;Bw
Switch Arms, various designs, good value, by by 1/ 1:g]
Terminals, Telephone, with nut and ;.Masher . 44 t{or g%: ALL ORDERS EXECUTED AT EARLIEST §§E§
Terminals, Pillar, with nut and washer . or 53d.
Terminats, P.0., with nut and washe "4 for 5yd. POSSIBLE MOMENT IN STRICT ROTATION. g
Terminals, W.0. pattern, nut and washer ......... . .. 4 for 5id. Efra
All ahove, 1/3 doz. nett. AR
S$mall Terminals, nut and washer ..................... 6 for 5d., doz. 1/- Fixed Condensers, up to..001 . each 1/4 E“""
Real Ebonite Knobs, good quality. Bushed 2 B.A., each 3d., 5d., & 6d. Fixed Condensers, up to .005 . . each 1/10 Al
Good Knobs, bushed 2 B.A, each 2d., doz. 1/8 Fixed Condensers, .006 .... 2/6 ek
Bell Wire, D.C.C., indiarubber covered . yds. 6d. nett. Fixed Condensers, .01, .02 . 2/6 [at]
Twin Flex, good quality ............ 12 yds. 1/7id., 4 yds 7d. nett. Ebonite Valve Holders, hand-turned, 8§ nuts 1/6 el ]
Sleeving, takes 18 gauge wire, good quality . 3 yds. 1/- Moulded ditto, 8 nuts ... 1/2 E’qu
100,000 ohms Resistance, scientifically made . 2/6 Ebonite Dials, with scale 1/6 Eg;;;
Fixed Condensers, up to .001 1/« Ehonite Dials and Knob 2/6 S
Fixed Condensers, up to . /6 Duplex Waxless Coils, 5 in sct up to 2,300 m. /9 EaER
Fixed Condensers, .006 2/« Variable Grid Leak, } 10 5 Mef. wecrvnmerenennn. 2/9 Eagn
Fixed Condensers, .01 .... Variable Grid Leak (Bretwood) (3 years’ guarantec) ...... 4/- RAxyn
French “ R Valves, impossible to equal. (Post 1/-) 10/6 Filament Resistances .. each 2/3, 2/6, 3/~ 3/6 ;;;;v'
Grid Leak, 2 meg., highly rccommended ....oocorsinieisiornnininns 1/- Filament Resistance (lgranic) 5/3 ";;"a
Grid Leak and Condenser . .. 2/~ 2/6, to 3/ Potentiometers (lgranic) ... 8/3 ERER
Ebonite Valve Holders with veees 13 and 1/- Grid Leak and Condenser, .0003 3/ 535&
Moulded Valve Holders, with nuts . each 9d. Grid Leak, 2 11e€. ..oveeeevneennnnnnes 1/4 KAgn
D.C.C. Wire, 18 to 36 gauge in stock. Dubilier Fixed Condensers, .0002 to .0005 each 3/ B
Enamel Wire, 22, 24, 26, 28, 30, 32, 36 in stock. Ditto 001 to 006 each 3/6 b
Egg Insulators, best quality . ecach 2d. and 3d. Dubilier Crid Leaks .. each 3/ fatetige
Ebonite Dials, 0—130 ..... . 1f- and 1/3 Duhbilier Anode Resistances, 50,000 1ncg., 70,000 meg., Forn
Ehonite Dials with knob . 1/4, 1/6, 2= 100,000 meg. 6/- n;:a
2 B.A. Rod, 12 in. lengths i cach 3d., doz. 2/3 D.P.D.T. Switches, nick 3/6 B
4 B.A. Rod, 12 in. lenvths (\o post orders.). each 2% d doz. 2/- S.P.D.T. . 2/6 5:55
Igranic Coiis, number 25 upwards . 5/- Ehonite Coil Plugs ....... each 1/-, 1/3 BARd
Spring Washers .......... orie 3 for 1d. Two-way Coil Hclders . 6/-, 6/8, /- E“"
Extra Goed Lead-in Wire . .10 yds, 1/3, 1 yd. 13d. Three-way Coil Holders . 7/9, 8/3, 9/- E,,;;g
Variable Grid Leaks ......... 1/9 4 Cats-whiskers, gold, silver, cte. . set . 6d. s
D.P.D.T. Switches, on ehonite . 100,000 ohms Resistance .... . 2/9 PRt
Igranic Filament Resistances Pin Terminals, screw patt. . 6 for 1/- §§5§
Jgranic Vernier Resistances ... Spade 6 for 1/- Ekn
Filament Resistances, wound Telephone Terminals, nuts and washers . . doz. 1/8 -E”;;
Filament Resistances, very good value Pillar ' nuts and washers . . doz. 1/9 g'ﬂ'
Filament Resistances, 7 ohws ..... w.0. Patt. ,, nuts and washers ..., . doz. 1/9 EXER
Duplex Waxless Basket Coils, min. self capacity. Set of 5  2/6 Very Large Terminals, 2 B.A., nuts and washers 6 for 2/6 EarA
Anti-Capacity Handles, Bruss or Ebonite . each  9d. Valve Sockets and nuts, plain ......cocceeoivvinieenns . doz. 1/3 [0
Potentiometers, ISranic ... 7/8 Valve Sockets and nuts, polished, with shoulder doz.  1/6 E;‘,;
Shaw’s Genuine Hertzite - . 9d., 1/ 1/3 Bell Wire I.R.C. D.C.C., 20g. . yds, 1/10 guﬂ
Galena and Silicon cach  3d. Twin Flex for Extension Leads 12 yds.  2/3 £33
Copper Pyrites .. 6d. L.F. Intervalve Transformers, 1g e 22/ Eax
Zincite and Borni pair  1/- L.F. Intervalve » Radio lnstrumen s, 25/- e
 Talite ” genuine ..... od., 1/-, 1/3 L.E. Intervalve ' “ Formo * 5—1 . En;,,
4 Cats-whiskers (one gold) ..cceeveriecrimiiinon, 6d. L.F. » various makes ... o
Valve Pins, split 1 doz. 7d., 3 doz. 1/6 Shaw’s Genuine Hertzite Crystal kb
Contact Studs, best polished, with nuts . . doz. 6d. Crystal Detectors, Whisker .......... Eggg
Contact Studs, good quality . doz. 43d. Ditto glass enclosed .. gt
Spade Terminals ............. . 6d., 2 for 1id, Ditto glass enclosed, large, fine value ... 3/3 E;.?;:’
Wood Screw Terminals .. .. 2 for 3id. Ditto Perikon, 2 crystals, fine value 3/9 kel
Stop Pins, with shoulder .. . 2 for 1d. Ditto Perikon, small, 2 crystals . 2/6 A
Ehonite (Real) Slider and Plunger Double Phone cords, 10D wveeriieirees RO 1/4 ARA
Pin Terminals, screw pattern ial Notice. B
Ebonite Coil Plugs ...... . Valves. See Speclal Notice. =12
Filament Resistance Dials, according to quality ... VALIOMELErS, 250/650 .vvouvverosersrssemsssesessorsessessoossomssaes Y 11 foioke]
Basket Coil Holders, single, well-made . each 1/ variable Condensers. Sce list. ARA
Bagket Coil Holders . 2-way 4/-, 3.way 6/ single Basket Coil Holders, with coil pluv . 2/3 AR
2 B.A. Washers .. . 8 doz. 3d., gross 9d. Three-way Basket Coil Holder ........... /- A
4 B.A. Washers .. . 8 doz. 2d., gross 7d, Switch Arms, high-.class, complete with 12 studs 2/- b
Crystal Cups and Screws each 1d,, 1id., and 2d. Loud Speaker Receivers, 50 laminations in each pole 22/. fepl
Valve Sockets, with shoulder a .. 4 for 3id., doz. 1/- Ladies’ Single Receivers, complete (4,000 ohms), with hand- 3K
Valve Sockets, with nuts ......... . doz. 9d., each 1d. some handle and €Ord ...occvvicmverirriiinvsesisssseseessrenae cverenn 13/9 AR
Spade Terminals, screw patt. .. . doz. 1/6, each 2d. ek
Large Terminals, 2 B.A., nut and washer e 2 for 7d. ;;;
Quality 5-piece Terminals .. 6 for 6d. rexd
NO POST ORDERS EXCEPT ON SPEGIAL LIST, ALL PREVIOUS LISTS CANCELLED. 3
HRA
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s ELEGTRADIX RADIOMETERS o

Wavemeters, from 1 to 10,000 metres.
From £2-10-0. Nev Ex. W.D.

Milliammeters, for fine tuning. 176 10 35 -,

Voltmetoers Panel and Portable, 2 wolts to
2,500 voltz, B/ to £5.

Recorders. Wireless Morse Inkers make long
wave recepiion interesting, £6 .

Motor Alternators. Wonderful £30 machines
for £3. Ex. Aircraft.

Potentsometers. Army 350 ohm, 3 '@, For de-
tails, see " Wireless Worldor our 3d. Catalogue

We have many thousand pounds’ worth of the pick

of Govt. Wireless gear displayed at our showrooms at

9, Golonial. Ave , Minories (ncar Aldgate
Station).

LESLIE DIXON & Co.

Ave, 4166.

— EBONITE PANELS —

Cut to any s:ze requ:red in high grade, easxly
worked material 1 i in. thick, #d. per sq. in.;
2 in. thick, $d. per sq. in. Mail "Orders :—Add 6d.
towards cost of packing and post,  Panels drilled
and;or engraved to your ewn paper pattern.

It’s cheaper than buying drills. Estimates free,

Phone : Regent 3335,
OMNIPHONE WIRELESS ©O0.,

24, Warwick Street, Regent Street, London, W.1.

PICKETT’S CABINETS—they're good
value, from 1/8 each, highly polished.
Cahinet (P.W.) Works, Albion Rd.,
Bexley Heath, S.E. Write for Hists,

CABINETS YOU WANT..

Popular Wiveless Heckly, Ocicber 20th, 1923

‘The following absiracts are specially con-

tributed by Mr. Harold J. C. Forrester,

Fellow of the Chartered Institute of Patent
Agents, 88-80, Chancery Lane, 2,

Grant of the following patents can be opposed,
and printed copies of the full speeification
obtained. '

201,175.—COMPAGNIE POUR LA
FABRICATION DES COMPTEURS ET
MATERIAL D’USINES A GAZ.—CON-
VERTING CURRENTS.—Continuous cur-
rent for valves is obtained from alternating
current by means of eleetrolytic rectlﬁers
with sets of smoothing inductances and
capacities. Thus current from mains would

20175

A

2y
b

SINGLE RECEIVERS.
2,000 ohms tested and guarantced 4[6
British manufacture, post 4d. .

HEARPHONES.

4,000 ohms, tested on Crystal, British, 1 -l [
not Coutinental. Post 6d. ..

LOUD SPEAKERS. ..,ooo ohms all mchl 14/-.

5-1 L.F. TRANSFORMERS 8'9. Post 64,
F. HOWE, 67, Little Heath, Charlion, S.E.7.

WASTE MONEY
BUYING
ACCUMULATORS
FOR YOUR VALVE SETS

Unskilled chargers will only
ruin them, For 12/~ a quarter
ONLY 1/- A WEEK inclusive
we wifl supply you continuously
with reliable charged

Batteries replaced at time of collection by motor
anywhere in London. Phone: East 5655.

Write Now BRITISH BATTERY SUPPLY SERVIGE

for pamph et B. Free. Carr St., London, E

DETEGCTOR COMPLETE

WITH NEW

‘SPOT-A-CRYST'
CAT WHISKER

It fmproves any
: crystal.

" Price 1/3 Post Free.
DORGO ENGINEERING GD., LTD,,
86a Granville Road, Child’s Hill, N.W.2,

4,000 ohms, with comfortable leather-covered
headband 9sr pair, postage 9d. extra ; 3 mage-
netite super crystal, sensitive everywhere,
. - 2s. post free.
THAMESMOUTHRADIO WORKS,.
SOUTHSEA AVENUE, ,LEIGH-ON-SEA.

pmps # WTIN

The Maintenance of Wireless Telegraph Apparatus
by Harris. Of value to all wha have control of wire-
less apparatus. Does not deal with the theoretical
side: essentially practica:. Published 2 6,
Qur Offer (as new) 1/8 post free. Mention offer 120,
FOYLES, 121, Charing Cross Road, London,

A Book Bargain—;

Immense stock (secondhand and new) all subjects.

be supphed to a transformet, 1, and through
1cct1f1e1q, 2, 3, with smoothmo 1nduct&nces
4, 5, and condonsexs 8, 7, 9, to the valve
anodo an auxiliary wmdm(:, 8, supplying
the filament current.

201,249.—W. S. SMITH. —INSULA-
TION —I‘lee carbon is removed from coal
tar pitch or gas pitch by solution, and the
filtration, added to gutta percha, balata,
ete., forms a non-oxidising, insulating com-
pocutlon. Two parts of gutta percha to one
of pitch are suitable,

201,250.—C. HOLT.—VALVES.—The
plate i% made of sheet metal bent to box
form, such as an inverted U cpen at the
sides and bottem, and encloses in turn a
similarly shaped grid and a straight or
hooked filament.

201,264.—E. Y. ROBINSON.—
AERIJIAL MASTS.——Masts are made in
insulated segments, and are graded so that
the potentlal drop is applo\unatelv uniform
from aerial to earth. The guys are similarly
segmented or graded, the desired distri-
bution being ob-

) LAI(ER " STEEL MASTS

These  substantial well - made
Acrial supports are built for
scrvice,

The steel tubing is of large
diameter (2 111(he<x), having a
big margin of reserve strengtl.
It is very important to ascer-
tain diameter of tubing before
pur(hasmg a steel mast.

‘ LAKER '’ masts are strong
and rmd easily erected, and
present a handsome appearance
when set up. They are tle
best value obtainable in Steel
Masts,

25 ft., 35/-, 30 ft., 42/-

35 ft., 52[6 40 ft., 63/-.

ft., 75/-.

Masts erected anywhere,
Write jor terms.

J. & J. LAKER Co.
ENGINEERS,
Aerial Mast Spectalxsls,
& 457, Romford Rd. London, E.7.
—— C A BLE-S COT'E s——

VYARIOMETERS
are the best and most efficient form of
furner for Amatcurs to use. Wound
for 350-700 metres. Only terminals
and crystal required to complete set.
Post 7/10 Free. Including wiring diagram,
C.F.CABLE-SCOTT, 141, Dalmally Road,
smsesessss CROYDON.

EBONITE

Sheet rod and tublng in all sizes kept in stock and

cut to any reqmred size while you wait, or sent by

post on receipt of cash,

We can turn anything in Ebbnite.

BURGE, WARREN & RIDGLEY, Lid.,

9192, Great Saffron Hill, London, E.C.1.
Phone : 8572 Cenfral,

TO WIRELESS EXPERIMENTERS. _PATENT YOUR
INVENTIONS.

They may prove very valuable. Partlculars and consulta-
tions -free, BROWNE & C€O,, Patent Agents,
9, Warwick Court, Holborn, London, W.C.l. Estab-
lished 1840. Telephone: Clancery 7547.

A MARVELLOUS WIRELESS PATENT

Willesford's Multi - pointed Cat's - whisker.
Makes crystal set better toned than valve set.
No trouble finding points. - - -
With directions 1/2 Post free.
Agents Wanted,
WILLESFORD’'S LTD.,
20, Buckingham St., Strand, London, W.C,
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tained by suitable
dimensions of scc-
tiens and capacity
ccupling

them.  Aerials so

+ ¥ i INSULATORS: Recl,  Egg, ; Sh -
mounted  are said VARIOMETERS, cofplete with knob ... 2/6
to be suitable for DUTCH HARD VALVES, for amplifying 9/6

X . ss DUTCH SOFT VALVES, ideal for derceting . 9.
wireless transmision HIGH TENSION BATTERIES (British) 36- . 10/6
1 Ay POCKET LAMP BATTERIES, gualanmd 4.5 vol doz 3/6
C1 power. DUGC LATERAYL COIL HOLD Toway 416, i ey 516
201,308.—BRI- BASKET COILS, set of sevel, 150 ,000 mietres, . 3/

’, Y SWITCH ARMS, cxcellent laminations.. 1/
TISH THOMSON- VALVE HOLDERS serewed legs, with ;;g

HOUSTON CO.,
- LTD. & E.G.PAR-
ROTT.— PRO-
TECTIVE COUP-
LINGS.—Sparking-
plug couplings, cte.,

HEADPHON

beturoch rHere s Real Radlo Servnce\

AERIAL WIRE, 7/22 barc (nppgédxuanflrr} 100 ft

RHEOSTATS, pu‘fe(‘t finish, silent action.. /9 and
TELEPHONES (Desk Scts) enclosed in teak case, complete with
magneto, full ringing.
ES, French, ‘
HI:ADPKONES Ultra-’ phonos real chi
“BRUNET,” known to all amateurs, 1 1
SPARXK COILS MARCONI TUNERS, GAI-VANOMETERS, and
EXx -Government Surplus in _Stock.
PRICE LISTS I‘REE

Feather \\

A, 8,000

IL ORDER GUSTOM}:RS KINDLY
CI-UDE POSTAGE

on aircraft, ete., are
provided with metal 129
covers to prevent !
interference with
wireless apparatus.

Monday
Tucsday 9-8 p.m.

THE WATERLOO ELECTRIC CO. ,5¥:2,
WATERLOO ROAD,

HOURS OF BUSINESS:
98 p.m.

S.E. 1.

9-8 p.mt.  Friday 9-8 1

Wednesday
9—1 p.m.

Thursday

b
Saturday 9—9 p.

oI -
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AMPLION

- loud ;Speake{; obsolete

é-o.-.--l-.----.)-ao}-i LR YT ITYUY PP T R P
3 Palentees and Manufaclurers :
. ALFRED GRAHAM & COMPANY H
M (E. A, GRAHAM), H
e St. Andrew’s Works, Crofton Park, London, 8.E.4, :
M Telephone Nos. Sydenham 2820-1-2, .
H Tclegrams: Navalhada, Catgreen, London, :
. West End Showrooms : H
: The Algraphone Salon, H
M 25-28, Savile Row, Regent Street, W.1. H
H Telephone: Regent 1075, .
. Telegrams: Sonalgra, Picey, London. E
oscm.lutnjv'..ln,ultuu,!ggomnipn.v-qgp_\m.lll.nn;

POPULAR WIRELESS WEEKLY. i

Renders all’ otfier

<« £ <~ &

BY reason of the advanced electro-magnetic system
and the improved non-resonating sound conduit

with wood trumpet standardised throughout, the

1924 Models of the AMPLION now introduced

arc ‘‘liead and shoulders” above other makes.

Yet an AMPLION costs no more although the

value is incomparably greater.

The association of a 1924 AMPLION and a suitable

Wireless Receiving Set means better reproduction

—increased volumc with greater clarity and truly

natural tone.

New AMPLIONS at popular prices are :—

The Junior-de-Luxe design at .. £3 5 0
Curved Horn or **Dragon” pattern £5 5 0
. Swan-neck or *“ Music Master ”’ style £6 0 0
The Portable “ All Purpose” model £6 6 0

AMPLION Ioud Speakers are standardised by the Jeading
producers of Radio Recciving Sets and stocked by all Wircless
Dealers of repute.

The Portable Amplion is fully detailedin Booklet W.1),3,
and TFolder W.D.8 describes the Amplion range for 1924.
Prices from £2-2-0
" These catalogues will be forwarded with he grealest pleasure.

“ Buy British Goods
Only.”

We are exhibiting at the |
National Association of Radio |
Manufacturers Exhibition,

White City, November 8-21.







