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2-Valve Broadcast Receiver |

Price S £12-7-6

(Inclusive of all Royalties.)
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“ASX.YOUR DEALER FOR A} WRITE US AT ONCE
DEMONSTRATION OR WRITE | TOR TRADE AND
US FOR A CATALOGUE. AGENCY TERMS.
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ULY the telephone is a wonderful instrument. By
means of a simple contrivance fixed on the wall or
placed on the table, communication is easily estab-

hshed between two distant points.

however, likes to leave his telephone when he leaves his
office,
keeping in touch with the outside world whilst enjoying
the comfort of his own fireside.
factory method of overcoming this seemingly difficult
problem, ‘and that is by installing a [aEsTavex 11| Broad-
cast Receiver.

Stock Exchange Quotations, News, and Weather Reports.

may be heard from any British Broadcasting Stat'ong‘

Paris, and, at times, even America.

are obtaining several hours of enjoyment each night with

the aid of our apparatus, so why hesitate?

BUY A |@Estavox| RECEIVER TO-DAY.

THE “HESTIA” ENGINEERING COMPA'NY,
32, Palmerston Road, Acton,

Showyooms open :

The b

usiness man,
and, having done so, requires some means of

There is but one satis-

By means of this instrument, Concerts,

Hundreds of people
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London, W. 3.

" 1 min. Soutb Acton Stn. (N.L, ar District Rlys.)
9 Q.M. 6 p.. Telephone : Chiswich 536.

—The. “ BROWN "—
LOUD SPEAKERS

with new improved
Curved Horns

THE requisites of a Loud Speaker

are pure tone, clear articulation,
rand good volume of sound. The
BROWN Loud Speaker possesses all
these I(}uahtxes in a marked degree.
Type H..2 has been designed to meet
home requirements, both as to volume

of sound and price.

PRICES
H.2 (Small), Low Resistance.
120 ohms, height 12in. £3 O O

H. I (Large), Low Resistance. 120
ohms, height 21 in. £6 o
High Resistances for cither size, 2,6 to 5/-extra,

THE BROWN MICROPHONE
AMPLIFIER.

Thls amplifier gives a magnification much greater
than that obtaimed from a two-valve amplifi:r

Price:

Hiustyated Catalogue. of Head- Low Resistance (120 ohms input) £6 0 0O

phones, Loud Speakcys and igh Resistance(2,0000bmsinput] £6 2 6
Amplifiers, past free. Qbtainable fram AR Wircless Dealers.

Sole Manufaeturers &

S. G. BROWN, Ltd.,

London Shoewrooms (Rclad onlu):

19, MORTIMER STREET, LONDON, W.L
Head Office and Works (Trade Only), Vietoria Road, Narth Acton, W.3.
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\ HOME JUNIOR
SET .
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N ACRIAL AND
one

/w TCHELLPHONES.”

Extra pair of 2
- telephones
Now approved and stamped
TESTED AND QGUARANTEED,

FOR LONDON, BIRMINGHAM, & MANCHESTER.

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

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

The price covers one pair of the
famous Mitchellphones and aerial
material for 100 feet, postage paid
to your door. Tmmediate delivery
can he effected, and you can easily
instal the \vhole outfit b{ follow-
| iag the bogk, which is included,

Dimensions :

g ins. X 6 ins. X 5} ins. high.
 MITCHELLS %% Iid,, pas v vane.

wirktiss 'y Peckham, s 15
POSTAL ADDRESS: McDermott Road,-Peckiham, Lnndon, 8.E.15.
WEST END BRANCH: 2, Gerrard Placc, London, W.t.

Read This fee
Unaolicited testimoniat
original can be inspected.
Burrey, Oct, 23, 1922,
Dear 8irs,
am wnung
this to assure you of the
efticieney of your Wire-
less Qutfit. On Tuesday
last ¥ leard the Writtlo
Concert, altheugh it is
advertised to have only a
25 mile radius for speech.

I am, Yours truly,
R.
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TOPICAL NOTES AND NEWS.

Coming Attractlons.

HE Editor tells me that he has some .

nice surprises up his sleeve in the way

of ““scoops” for PoruLAR WIRELESS,
and readers will be well advised to order
their copies in advance. I must not antici-
pate these surprises too much, but I kave
spotted the names of De Forest and Squier
under the titles of extremely intercsting
articles. There are others, too, but of these
more anon.

* * *

A Mysterious Jammer.

VERY evening between 6.15 and 7.30,
from some point in the region of
Paris, says the “ Morning Post,” a

scries of wireless signals are being sent out
simultaneously with the wusual broad-
casting service from the Eiffe]l Tower. Every
evening during the past fortnight this
mysterious wireless station, whose where-
abouts nobody has yet been able to discover,
has been s;endy ing out musical selections and
othcr communications, which have been
clearly heard by thousands of wireless
receiving sets within a radius of 200 miles
of the capital.

The signals from this mysterious wireless
station are extremely clear and strong. . Its
power appears to equal that of the Eiffel
Tower itself, which is at present what is
deseribed technically as equivalent to five
kilowatts in the antenne. It has not yet been
poszible to ascertain whether the unknown
station is using the same wave-length as
the Eiffel Tower or its harmonics. The
longest of these harmonics would be about
1,300 metres, and the next 700 metres.

* * *

F L’s Rival,

IN QUIRIES in official and other technical
guarters have failed to elicit any clue
to the mystery. A scheme was recently

broachcd by a group of French con-

structors for the organisation of a huge
commercial plant to send out wircless
.concerts on a subscription . basis. But this
scheme still exists only on paper. The
mysterious station must have necessitated

a large expenditurc of meney for such

powerful plant, and no application for per-

mission to set up a station of such magni-
tude has been receivea by the authorities.-

While all the signals sent out by other

French stations are indicated by ‘a code:

name, such as F 4 for Brest or F 2 for
Cherbourg, the mysterious emissions in
question are absolutely anonymous.

* * *

The Silent North.

APTAIN LEWIS, :that genial soul
known to the London area as * Uncle
Caractacus,” is at present up in New-

castle in temporary command of the Broad-
casting Station, pending the appointment
of another director to replace Mr. Payne,
‘who recently tendered his resignation.

Captain Lewis tells me that although he has
a large and appreciative * audience ” in the
Newcastle area, it is a curiously silent one.
He believes that it is due to the fact that
the Northerner is naturally less inclined to
enthuse. He goes on to say that he finds
this very partioularly with the children, and
that only one will write to him where
dozens would in London.
* * *

Newcastle ‘¢ Lecturettes.”

APTAIN LEWIS, following on the
successful reception of the series of
lectures that he arranged on Art,

Printing, and Psychology, given by Pro-
fessors of the Armstrong College of the
University of Durham, and broadecast from

however, refuse to sympathise with his
motives, and 1 have heard many tearful
inquiries' for * Uncle- Cactus ” by the little
listeners-in to 2 L. O.

* * *
The Clergy Broadecast.

DID .you listen-in to the Bishop of London
last Saturday ?° ‘His short speech on
behalf of the Waifs and Strays was
another example of an excellent Radio
voice. It was a different matter with the
Rev. S. Kennedy, M.C., who gave an
address on Sunday. *“ Woodbine Willie **—
as he was affectionately called by the Army
—has not a Radio voice of a particularly
happy brand, and I only heard a few words
at all clearly.

Drawing Tungsten Wire in the new G.E.0, Laboratories, Wembley.

the Newcastle station, tells me that he is

going to arrange a further series with the-

Natural History Museum.

* * *
¢ Where’s Unele “Cactus °?*

A VERY commendable effort on the part
of “ Uncle Caractacus ”’is the way in
which he is organising these New-

castle programmes, so_that the public will
have some indication beforehand as to the
type of music .to be expected on certain
evenings during the week. For instance, he
has arranged for the Wireless Orchestra to
play four nights a week on the same days
as that of the London Station, while Tues-
days and Fridays are to be classical evenings.
Taking everything into consideration, Cap-
tain Lewis seems to be bringing the standard

of the Newcastle Station well into line with

that of London. The London kiddies,

Dear! dear I

HE- following is from the “ Manchester
Guardian,” and it sums up a big ques-
tionin a few words, Read it, ye

experts ! * The only things we really under-
stand are some of the posters. Here is a
cosy room, discreetly lit, and a young man
and woman in evening clothes listening rapt
to sounds -which we must presume to be
coming through the ‘loud speaker’ A
grey-haired and wise parent is stealing
quietly through the door, looking back over
his shoulder with" an expression which
clearly says: ‘I've done my bit. I've got
’em together. The loud speakers will do
the rest.” And then we left the exhibition
in a final doubt whethér we understood even
that, for there are moments when one does
not wish to compete with a ‘loud speaker.’

(Continued on next page.)
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Unless the wise parent was going to turn
the loud speaker off ? But can one turn off
a loud speaker ? Dear, dear! How little
we know. about it all !
* * *
The Gramophone and Radio.

THE gramophone companies have thrown
down the gage to the B.B.C The

other day it was announced in the
Press that the gramophone people had
warned all artistes under contract with
them that they would not be allowed, under
the terms of their agreement, to broadcast
by wireless.

T hear that some attempt to compromise
is to be made, but I regard the action of the
gramophone people as one of weakness.
Much better to have faced the inevitable,
and compromised to the extent of getting
a good advertisement out of Radio.

* * *
The * Jammer ** Found.
i POSTE ZERO,” says “The Times,”

which has so long disturbed the

“ listeners-in >’ in Paris, has at last
been discovered. The mysterious operator
turns out to be a manufacturer of wireless
apparatus who has been testing his installa-
tions over wave-lengths equal to those of the
Eiffel Tower. He has been wared to experi-
ment on shorter wavé-lengths, and it is
hoped that “ listeners-in * will not again be
troubled.

* * *
A Brave Lad.

ROADCASTING: Wanted, expert with
direction-finder to detect experimenter
probably near Hyde Park, continually

interfering ; others troubled also.—A  Per-
sonal ” in ‘ The Times ” the other day.

“ The message did not come from us,”
an “ Evening News” representative was
told at the London Station of the British
Broadcasting Company. *“ We are delighted,
however, that some member of the public is
s0 enthusiastic as to take the step.

3 * *
The Editor’s Broadeast Chat.

HE Editor tells me that while broad:
casting his short chat on wireless the
other evening, the most curious sensa-

tion he felt was complete loss of sense of
time.

He had calculated to speak for ten
minutes, but found he had run dry after
gpeaking for only six minutes—much "to
the annoyance of Uncle Jeff (who was in
charge of the station that night) and to the
Editor’s surprise.

* *
The Modern Bogeyman.

UR radio “uncles” must not be em-
ployed in the manner of the * Bogey-
man "’ of other ages. The other day I
heard a lady informing her little son that
“Uncle —— was i the cupboard, and
would be ““after him ” if he was naughty.
It seems that little Johnny, in the definite
way of an intelligent little chap solving a
problem, had come to the conclusion that
the broadcasting  performers were con-
cealed in the cupboard. I have lately and
surreptitiously been giving little Johnny his
first lessons in radio, and soon the day will
come when he will openly defy the “ Uncle
in the cupboard” when employed for
corrective terrorism.

The B.B.C.’s New Home,

THE British Broadcasting Company is
now in its new home at 2, Savoy Hill,
Strand, W.C.2, to which all communi-

cations should be sent. I looked over the

offices the other afternoon, and was
especially impressed with the elaborate
arrangements made for dealing with letters
from listeners-in. It is evident that the
B.B.C. means to spare no trouble in keeping
very closely in touch with its listeners-in.
As Uncle Arthur announced the other
evening, moving to the new home has
resulted in a little delay in answering some

letters to the children, but arrears will soon

be cleared up.

- # *

The New Disease.

SOME people would credit every indi-
vidual receiving set with the frailties
of the broadcasting artiste—and most

of them acknowledge to some form or other

of * microphonitis ”” when first they perform
into and before that bland, implacable
piece of mechanism, the microphone. The
other evening I observed an elderly lady
looking quite alarmed when my set (using
three valves) commenced to “ crashingly ”
reproduce * Finlandia,” as broadcast from
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the London station. I believe she wanted me

to soothe my * vibrating ” valves in the

tender manner of a motorist “ pumping
through ” a little oil.

" Curiously enough, after but a few bars

2 L O broke down—the lady’s eyes reproach-

fully told me her thoughts. * There you are

—TI knew it.” Five minutes later 2L O con-

firmed her thoughts, for my set broadcast to

the room, * Sorry, but have broken a

valve——"

* * *

Mr. Burrow’s Latest.

MR. BURROWS’ innovation of reading
notes on the week’s chief anniver-
saries is a good one, and 1 hope he

will keep it up. A good deal of really inter-

esting and concise information can be

‘* gotover” in this way in just a few moments.

The little “ poem > he finished up with last

Sunday brought tears to my eyes.

R * &

Alone I Did It. i

BY the way, several readers of POPULAR
WIRELESS have written to the Editor
asking if he made up the jokes about

the Broad-cast eyes and the two-step

amplifier himself.

Strictly entre-nous, he didn’t : I'made ‘em
up for him ! ARIEL,

casting Programmes.

Norr.—The Bar Lightship, Liverpool,
sends telephony at 7 am., 9 am., 11 am,
12 noon, | p.m., and every two hours until
9 pm “Dock Office” Liverpool
answers * Bar Ship.”

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

" What you can hear
every evening of the week on your set.
TELEPHONY AND MUSIC TRANSMISSIONS

Station Call sign.  Wave-length Remarks.
in metres.
London  Broadcasting
Station, Strand 2LO0 .. 369 .. 11.30to 12.30 every morning and usu-
ally every evening, 5 to 5435 p.m. ;
7 and 9.30, News; 7.15, Orchestra ;
8.25 to 10.30, Music. Sundays from
8.30 p.m.
Newcastle Broadcasting
Station M .. 6NO .. 400 .. Asarulefrom 7 to10 p.m. -
Manchester Broadeasting
Station o - 2ZY . 385 .. Evlery evening usually irom 4.30 to
0pm
Birmingham  (Witton) ] H
Broadcasting Station 51T ~ 425 .. Every evening, usually from 6.30 to
10 p.m. (News, Concerts, ete.).
Glasgow  Breadcasting
Station .. .. 5SC .. 415 .. 5tol0pm
Cardiff Broadeasting
Station 00 .~ BWA ., 33 .. 5t010.30pm.
Croydon .. GED 900 ., Throughout day to aeroplanes
Paris .. o .« FL . 2,600 . 11.15 a.m., Weather Report ; 6.20 to 7
p.m., Weather Report and Concert ;
10.10, Concert.
Kénigswusterhausen .. LP . 2800 ,. 4t0630pm
The Hague 3 «» PCGG .. 1,08 ., Sundays, 3to5pm. (Concert).
Haren 50 .. OPVH L100 .. 12'noon and 4.50 p.m. Telephony.
Radio-Electrique, Paris — - 1,565 s 5.5 pm., News Hems; 5.15 to 6.10,
Concert; 845 p.m., News Items;
. 9 to 10 p.m., Concert.
School of Posts and
Telegraphs Paris .. — ~ 450 .. Every Tucsday and Thursday, 7.45 to

Note.—See announcements in daily Press for last minute alterations in times of Broad-
No Broadcasting ‘during hours of public worship on Sundays,

10 p.m. Saturdays, 4.30 t07.30 p.m.

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

-All times given at G.M.T.
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SOME-WIRELESS OBSERVATIONS.

By SIR OLIVER LODGE, F.R.S., D.Sc.,, MI.E.E. (Scientific Adviser to
©  ¢“Popular Wireless.”’)

PART 6.—ON SELF-INDUCTION AND ITS MAXIMUM VALUE.

HE first idea of Self-Induction originated
with Faraday, long ago, but he was
quite vague about it, and called it

¢ the electrotonic state of a conductor.”
It puzzled hin a good deal, and he treated it
almost as if it were some chemical property
of the metal, acquired under electrical
influence. He named it * electrotonic state ”
in November, 1831, during his great dis-
coveries in electromagnetic induction
generally.

The idea became rather more definite
in. ‘the hands of Sir William Thomson
(Lord Kelvin), who in 1833 gave the
mathematical theory of electric oscillations.
He perceived a sort of analogy between
Faraday’s electrotonic state and electro-
static capacity—only kinetic instead of
static—and he therefore called- it * the
electrodynamic capacity of a discharger ™ ;
in other words, he perceived that it was a
constant bclonging to all the wire circuit
through which a Leyden jar discharged.
Thus in an oscillating circuit therc were
the two things, both essential to oscillation :
First, the elettrostatic capacity of the
terminal charged areas ; second - the électro-
dynamic capacity of the connecting wire
or discharging rod. Resistance came in sub-
ordinately, as a damper out of oseillation, in
a comparatively simple way which he
thoroughly understood.

Derivation of Inductance,

Then, later on, it was realised that just
as two wires lying alongside of each other
had a mutual coefficient of induction, so
that the one induced currents in the other
(as discovered bv Faraday), each being
susceptible to the rate of variation of the
currenit in’ the other—so.it might be said
that every filament or longitudinal part of
a single wire reacted on the other parts of
the same wirc ; or, in other words, that the
wire was itsclf susceptible to the rate of
variation of the current in itself. Hence it
was possible to speak of not only the
mutual induction of two parallel conductors,
but of the self-induction of one. And so
(lerk Maxwell introduced the term “ self-
induction,” and made it quitc definite and
calculable.  Later, " Heaviside " styled it
‘* inductance,” to correspond with * resist-:
ance.” :

There are two ways of calculating this
quantity, now commonly denoted by the
letter L. One is to reckon the number of
magnetic lines of force which effectively
surround a wire carrying a current—the
momentum, so to speak, of its magnetic
field—and to call that momentumn L I,
where I s the strength of the current.
The other is to treat the wire as if stranded,
and to reckon the mutual induction of the
strands on each other. This can be done by
taking it as equal to the mutual induction
of two parallel wires at what is called thé
‘“ geometric, mean distance apart ”-—that is
to say, at a distance determined by the shape
and size of the cross section of the single
wire—a distance which can be reckoned as

the average distance of the points in such a
section from each other. It is all worked
out ‘in Clerk Maxwell’s great treatise,
published in 1873 ; and he gives an expres.
sion for this geometric mean distance for
different shapes of section. It is important,
because it applies not only to a single wire,
but to the cross section of the wound
channel in a coil. That cross section may
be square, or oblong, or round—as when the.
coil is shaped like a curtain-ring.

The Most Compaet Section.,

In practice the section is usually oblong
or square. It may be oblong broadways,
as when one or a few layers are wound
cylindrically on a tube; or oblong depth-
ways, as when short layers arc wound so as
to be piled on top.of each other, making a
sort of disc. For a coil with one narrow
dimension—that is to say, for a winding
whose section is a thin oblong, whether the
coil is wound horizontally or vertically—the
geometric mean distance asunder of its
parts is ‘223, or, say, a quarter, of its larger
sectional breadth. For'a square section, the
value is 45 times the length of one of the
sides, that is, about half the side of the
square. For a circular section it is 78 or
say, three-quarters of the radius. For an
oblong section in general the accurate
expression is decidedly complicated, involv-
ing logarithms and tangents, but it may be
taken as approximately a quarter of the
width and depth of «the section added

b 4 d, .

7(20) which
is very nearly right. The complete formule
will be found in Maxwell, or quoted in
Professor Fleming’s comprehensive treatise;
and I neced not attend further to it now,
because I want to concentrate on the most
compact section—either a cirole or a square.
For it is this compactness which gives the
maximum self-induction.

together. More accurately

Effect of Linear Dimensions,

That, however, is not all that is necessary.
to be known, by any means. That only
detcrmines the shape of the channel in which
the wire is wound. We must know the
average size of the channel in relation to the
circle of wire so formed ; that is to say, we
must know the external and internal

“diameters of the coil, in terms of its sectional

dimensions. Clerk Maxwell calculates that,
too, though he says it was first worked out
by. the mighty mathematician Gauss, in
1867, though under what circumstances and.
for what reason Gauss can have calculated
it, I do not know. It will be instructive to
some of my readers if I indicate the manner
of calculation, though those who like may
skip the algebra, which I will defer for the
immediate present. Anyhow, the result is
clear and definite and simple enough. The
width and depth of the channel’s cross
section must be approximately three-
fourteenths of the external diameter of the
coil.or three-eighths of the internal diameter,
the external diameter being -%* or 11 times
the internal. That determines completely
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the shape of the best coil, whatever its size
may be: Every coil that we now proceed

‘to speak of is to be of this shape: they

will differ only in size, one will be like
another magnified. But the wire which is
wound on the coils will not be magnified.-
If it were, the number of turns would remain -
the same, and the inductance would increase
very slowly with thc additional size. It
would, in fact, in that case simply increase -
with the linear dimensions, or, what is the
same thing, it would be proportional to the
length of wire used.

But if the wire is maintained of constant
thickness, whatever the size of bobbin. on
which it is wound, the inductance increases
very fast as the dimensions increase. It
increases not only because of the greater
length of each turn of wire, but also'in pro-
portion to the square of the number of
turns. If the linear dimensions are doubled,
the number of turns are quadrupled, and
therefore the length of wire is quadrupled.
The inductance depends on the square of
the number of turns, and therefore is quad:
rupled twice over, making 16-fold, and the
linear dimensions being doubled makes it
altogether 32-fold. That is to say, increasing .
the size of the coil, for a given thickness.of
wire, increases the self-induction as the
fifth power of the size. In -other words,:
doubling all the linear dimensions multiples:
the inductance by 32.-

The formula. connecting the three things
—outside diameter of coil (D), thickness of

covered wire (T), and maximum self-
induction (L), is as follows:

E o

™= 6 . 6L.

Here the D, T, and L must all be expressed
in the same units, no matter what those
units are, and for convenience L should,
therefore, in such cases, always be expressed
as a length, not in such units as henries or
secohms, though these are useful for other

purposes.

Simplified Caleulation,

So also it is best for wireless apparatus
to express capacity as length, and not in
farads or microfarads or micromicrofarads.
It is much better to express it in metres,
because one usually wants to employ it to
calculate the wave-length. The wave-length
is 2 = times the geometric mean of the
inductance length and the capacity length,
that is, about 6 times the square root of their
product. Thus suppose L is 10 kilometres,
and C is 1 metre, the wave-length would be
600 metres. If L is 1 kilometre, and C is
10 1netres, the wave-length is the same.
If L is 16 millihenries, or 16 by 10° centi-
metres, and C is 100 centimetres, the wave-
length will be 240,000 centimetres, or about
21 Kkijlometres: J

By thus® working in length units, the
calculation is quite simple, and can be done
in one’s head, and slips of extensive magni-
tude can be avoided, because there is a’
commonsense feeling about the size of the
quantities dealt with, all the time, which
prevents their being accidently taken
hundreds or thousands of times too big or
too small, as may easily happen when
hastily dealing with meaningless units of
quite unsuitable size. To measure things in
farads and henries when we want the
dimensions of a coil in inches, or a wave-
length in metres, is not practically conve-
nient.
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“STATICS™
THEIR REMEDY.

By A. E. D. KENNARD, A.C.G.L

AND

T OW often do even some of the best of us
excuse unwanted noises when our
friends are listening-in as *“ staties 2

However readily this excuse may be
swallowed, it should be our aim to eliminate
all set noises, and cnsure quiet workmg,
which can be done during most of the
winter with the one exception of those awful
spark stations and the'reactionary fiends!
For the benefit of beginners I propose to
sct down a few of the common causes -of
unwanted noises,

Ebonite Surface Leakage.

One of the most frequent causes and one
very difficult to locate is leakage between
the legs of valve ‘sockets and across the
surface of ebenite "having a bad surface
ingnlation. Highly pohshed ebonite should
be looked upon with grave suspicion unless
it has been tested in.the way I will show
presently. T once had a case of a miniature
thunderstorm caused by H.T. leakage across
o piece of well-polished and clean ebonite.
The-under side of all panels should be well
sandpapered, and also the spaces hetween

o

3N VOLTS OR MORE

LAMP

he valve "legs of the valve “socket, before
fixing docket in panel § anyoné who does this
will be Surprised at the “result. -

The “tops of the accushulators should be’
kept sérupul6usly clean and free from acid, -
particularly when - the “H.T. ‘negative is’
sonnected o the L.T: positive, as is often’
the case,”making the L.T. battery part of
the H.T. circuit. As s “proof‘of "this I can
receive Paris’ time*using only ¢4 volts H.T..
with the H.T: posmve plug lying on the
celluloid case of the accumulator, eéven whén:
a,ppa.rently quité dry:

More Obscure Points.

A ‘telephone with 'a portxon of one of its,
coils broken down will cause most annoying”
nonses, and is difficult to loca.te unless it
is so badly damdged as to cause a serious
falling off of sngna.l ‘strength.. The same:
thing happens if the metal head-band comes
in contact with one -of the telephone ter-
minals, Stray strands of the fine leads will
do this if not properly soldered.

In towns stranded acrials become cor-
roded, and chemical and small electrical
actions are set up to the detriment of the

set. - This remark applies to_all outside .
Even in the country T have,

soldered joints."
noticed a-great lmpmvement in occasmna.lly
renewing the aerial,

since. wire is cheap.

Enamelled wire may be used, but many
‘people prefer the plain variety.

All valve legs should be bright and clean,
and their sockets cleaned with a rag on a
bradawl dipped in methylated spirit.

Perhaps the worst noise of all is the
rushing sound due to the use of too much re-
action. Signals may be much stronger, but
arc horrible to listen to, and upset everyone
else for miles around, besides giving 2L O

“# sore throat warning people every evening,

Condenser noises are obvious; and usually
only occur when rotating same, though
particles of dust between ﬁnely spaced con-
denser vanes will often give risc to obscure
trouhle.

An Insulation Test.

Low-frequency amplification noises are in a
class by themselves, and. present a more

B
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difficult problem, and omy first-class trans-
formers should be employed, well screened
from each other, and all connections carc-
fully insulated, especialty that of the grid.

Lastly, keep all high potential wires away
from low potential ones, and if possible have
sufficient space beneath the panel to keep
all wires well separated and as non-parallel
as possible.

A good test for the insulation of ebonite
is as follows: Connect up a pair of high
resistance telephones, flash lamp bulb, and a
battery of about 30 volts, as shown in the
diagram, taking great care that the “ends

A and B do not touch—the lamp will act as
a fuse, and break the circuit should this
accidentally occur, but it will not imnprove
the phones.

Lay the wire A on the piece of ebonite
to be tested, then touch the wirc B on the
ebonite o short distance away. Thére
should not be morc than the very faifitest’
click in the telephones, duc probably to

capacity effects, or a loud click denotes,
poor surface insulationwhich canbe mmedxed‘
by sandpaper.

This method can-also be applied bebwﬁeu“
the legs of valve sockets. Fma,lly dlscdnnéd:"
the battery when finished-—don’t lea.ve the'
wires A 'and B lying about ont the'table:

COMBINED SELF-CAPACITY

SHIELD AND DIAL INDICATOR.

EVERY amgteur who uses valve appa-
ratus - Acombmed with  up-to-date
circuits has expcneuCPd at some time
or other the annoyance’caused by the action
of self-capacity upon- his set- when endea-
vouring ~to. obtajn a very critical adjust-
ment. A position which is apparently the
correct sone for obtaining the - requited
results is often found during tuning, but as
soon as the operator releases his hand from
the condenser knob, or other control by
means of which the tuning is being effected,
the signals weaken or become distorted
and a furgher adjustment has to be found.
This false tuning is always.more prevalent
when metal dials are used, and much of the
annoyance can be obvmte,d" by “employing
thesimpte devi ice show in the diagrams.
A strip of brass should be obtained, care

being-takén to see that it is not too thick to’
plevent it, when bent to the shape shown:
in" Fig 1, from acting® 38 a _spring. A

small hole for: mouutihg ‘the-springy brass
stiip te the: pandl-should be drilled as
indicated at A This strip, mounted in its
correct posmon on thié panel is also shown
in Flg 2, and it will-be seei that the lower
part -is” sufﬁclently “bent to make contact
with the réar of the dial.

Direet Earth Connection.
''Fhe screw by which the brass strip is con-

nected to-the panel is firmly fixed by means

of a lock hut ; but before tmhtemno the nut
in question a "lead. which is taken to earth,
iginserted between this nut and the panel, as
shown. The dial on the front of the instru~
nient should have an enlarged centre to
prevent it from making contact with the
shaft C, and that part of the dial with
which the brass strip makes contact should

be sandpapered to ensure smoothness in
operation.  If necessary, the hiass strip
should also be smoothed down at this end.

TO EARTH

FIG.1

FIG.2 1¢

o B ol

1t will be observed that the top of the
strip is bent at right angles to the front of
the pa.nel.above the indicator dial, and is
then again slightly bent downwards to form
the indicator point. The action of the device
is self-explanatory, as it will be easily seen '
that any capacity from the body which is

-.communicated to the control knob is passed

directly to earth, and if the centre of the
dial is enlarged as stated above no capacity
effects will be conveyed from the hand to
the apparatus by means of the shaft.

BRIGHT IDEAS

Are welcome. Send along the
* results of your experiments. We

pay well [or copy accepted for
| "~ publication.
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HOW TO RECEIVE CW. ON A CRYSTAL

SET.

By A. W. DRANSFIELD,

N selecting a buzzer for this work it is
necessary to get one that provides a
very high note and also has an adjusting

screw that will permit the note to be altered
at will. The alterations necessary will be
seen clearly in the drawing and consists of
an extra contact screw which controls a
quk in the aerial cirouit.

Constructing the Byzzer.

It is proposed to describe a buzzer that
will have all the requirements necessary,
and at the same time easy and inexpensive
to make. The main portion is made from a
serap of sheet iron. This should be cut to
the size and shape shown in the diagram and
bent at the dotted lines. File a shoulder on
the pole-piece and rivet it in its place, Make
a paper and cardboard bobbin and wind it
with 36 or 38 G. D.S.C. wire, dip the whole
in molten wax, and whilst warm slip it on
the pole prece, and the wax will hold it in its
place.
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The two small holes in the armature are
ior the points of the pivots that it has to
work on, and if the spring is made of German
silver it will allow the contact screws to be
mounted in any position, If steel spring is
used it will be necessary to fix two small
contacts on the steel for the points of the
contact screws to engage.

The contact screws are made out of § in.
brass screws, small holes drilled in the ends
with small pieces of wire soldered in. The
brackets to take these serews should be
made of fairly stiff sheet brass. 4 in. thick
will do.

In Operation.

The whole buzzer should now be assembled
on a small piece of ebonite. The pivot for
the under-side of the armature should be
serewed up from underneath. having a point
first filed on the screw.

The other details can .be seen in the
diagrams. Keep the buzzer as far as con-
venient from the tuning coil and introduce
a switch in the buzzer circuit. To receive
it is only necessary to switch the buzzer
on and then alter the note up and down
until clear signals are heard.
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Another view of the modern telephony transmitter at the Glasgow Broadcasting Station.
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IN ODD CORNERS.

By C. G. G.

NOTHING deserves a warmer welcome
than that which tends to promote
camaraderie and good fellowship, and

in this respect, it is safe to assert that the
great and growing public interest in * wire-
Jess ” is forging a link of friendship between
many. At lunch, in train, ’bus or tram, one
hears many interesting conversations of
things attempted, successes achieved,
< gadgets ” devised, and hosts of other little
anecdotes typical of the radio game; re-
serve is broken down and the discussion be-
comes general, and closes with cordial in-
vitations to *‘ Call in and look over my set.”

Among the amatewrs of the pre-broadcasting

period there are many who have acquired
the status of general adviser to a host of
friends, fired with a keen enthusiasm, .:md
glad to scek assistance on the finer points
of “wircless” from a source tbat has
scyeral years' experience to back it.

¢ Amateurish ”’ Efforts.:

Personally speaking, I have found this
new venue a very happy one, full of interest-
ing, and not a few humorous, incidents.
1 was ‘quick to learn that in dealing with
some newcomers one had to be very tolerant.
In many instances they were trying to run
before leaming to walk, and disseminated
copious views on capacity earths, dual am-
plification and the like, generally the re-
iteration of a particular chapter from an
advanced text-book which had come "their
way. The logical method, a study of a
sound elementary treatise on radio, seemed
very remote in their minds. The opposite
type, of course, is the man who asks advice
on the *“set ” suited to his particular cir-
cumstances, professing his .lack of know-
ledge of.radio, and his desire to learn.

My first “ ease” was in the former class.
Introduced by a friend, he arrived at the
moment 'when I had just succeeded in
getting some excellent results with a twenty-
fcet-long indoor aerial. With a cursory
glance at the wire stretched befween two
picture hooks, he remarked, “ Frightfully

amateurish, isn’t it!” I hastened to
assure him that it was. “Just an
amateur’s efforts,” said I “ But do

‘listen in ’ on it.” “‘ Oh, but you don’t get
results with that,” said the cynic. A
demonstration, however, convinced him
that * amateurish  arrangements will work.
Diplomatically, I “lost.”” him.

A Strange Experience.

My travelling companion was indeed a:

hard nut to crack, and I felt that I was “ up
agaiastit.” A mutual glimpse of a “ radio ™
family in a lower room of a house alongside
the track had prompted, from myself, the
remark, ° Looks happy, doesn’t it?”
* Certainly, but this broadcasting busi-
ness has Leen lauded too much. If’s worse
than a cheap gramophone, much worse.”
"'This put me on my mettle, and on inquiry
I leamed that it was to the trumpetings of
a * loud-speaker ” that this gentleman had
lent. his ear. To judge from his emphatic
condemnation of broadecasting I was con-
vinced that his initiation must indeed have
been a bad one.

T quoted instances of excellent results ob-

tained with various * sets,” the remarkable
clarity of music and speech, but my hearer
remained obdurate. “You have men-
tioned your experience. That is the asset
which the layman cannot command to
assist him in getting a decent return for his
money.” I countered that argument, but

knew that a practical demonstration was:

the only solution to this problem, and at the
moment it was beyond me.
from the third party in the -carriage.
¢ Pardor me,” he said, but I have been
an interested listener to your conversation,
and if this gentleman lives in the Birming-
ham district, perhaps he will call on me, and
I think I can convince him that he is under
a very wrong impression.”’ -Their respective
homes were about three miles apart, and
when I bade “ Good-night ” at New Street,
I felt assured that, ere long, radio would
count still another recruit. -~
My visit to the Midlands 'was in no way
connected with * wireless,” but it seemed
just a natural  sequence of things to be
wearing a pair of *phones within a few hours
of arriving. I was “listening-in” on a
beautifully-constructed threc-valve receiver,
the interior wiring reflecting much credit
on the bailder. . It was a strange experience
to listen-in to 2 L.O, distant a hundred-odd
miles. Accustomed to his mighty bellow
"_at 3 miles, the quiet, though clear, voice of
2 L O’s announcer seemed somehow wrong,
and it was several minutes before I could
quite reconcile myself to it.

Exploring Street Markets.

51 T, just five miles away, was, as ex-
pected, simply deafening. I was particularly
cautious in regard to a_ ‘ loud-speaker”
which stood in front of the “set,” still
mindful of my experience on the journey
from London. My fears, however, were
quite allayed when a switch cut out the
’phones . and . put the . “ loud-speaker
in action. Distortion was -conspicuously

absent, and closer.inspection.of the instru-’

ment revealed it as home-made, .and_ a
veritable triumph.

During my stayt I had the pleasure and
privilege of making a tour of a coal mine in
the locality. At the Baggaridge Colliery,
Willenball, many hundred yards in the
bowels of the earth, dust-begrimed, hot, and,
except for a safety lamp, Tooking anything
but a miner, I was told, with not a little
pride, that it'was this mine in which wire-

-less experiments had been carried out to
determine the valuc of radio telephony as a

factor in saving life in colliery disasters,’

and of the results achieved; surpassing the
expectations of those conducting the tests.
Here was a vivid illustration of wireless in
the rdle of life saver, and glancing towards
the dense blackness of the tunnel I fully
realised - what radio would mean to men
cntombed in a pit, and able to furnish their
would-be rescuers with verbal details - of
their position of peril.

It is worth the while of any keen ex-
perimenter to stroll among the street
markets of London, where, since the boom
in radio, considerable quantities of Disposal
Board wireless and signalling apparatus have

Succour came
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found readyv purchasers. In a central Lon.-
don district, famed for its street markets, I
saw the most heterogeneous collection of
“gear” one could imagine. One stall,
‘commanded by three perspiring salesmen,
was heaped high with ex-army field tele-
phone cases, dispatch cases, webbing equip-
ments, lead-in wire, insulators, and a brand
new MK 3 tuner.

A few yards away was a display of appara-
tus obviously causing much attentiomw’
Here, to the discerning eye, bargains were
many. Vario-meters and vario-couplers, in
excellent condition and needing but suitable
mountings, stood alongside new 80-watt
field transmitters. Sceming quite out of.its
element, a case of army water-testing
poisons stood‘'surrounded with field tele-:
phone receivers. Masts complete with
guys, and in many instances a fair covering
of dry mud, were receiving close attention,
Valves of various types, including Duteh ~
and German produets, were being eyed with
some apprehension. A selling price of 8s,
each seemed to cast o doubt on their re-
Hability. L

14
Where Crystals Score.

The assortment of eomponent parts. was:
truly remarkable and” of quite excéllent
quality. Walking away from this locality,:
with a last glance at the numerous-bargain-
hunters, a thought crossed my mind—*-Are
all those people experimenters ? ”—and the
necessity for a speedy decision in regard to
the home-made set scemed greater than I
had considered it before.

As an ardent advocate of sets employing
crystal detectors, I am always gratified to
know of instances where good results have
bheen obtained.. -In a recent letter from
Dudley, Worcs., I read of some excellent
broadcasting received on a erystal set, de-
seribed in the letter as “ simply wonder-
ful.” Such testimony makes good reading
in view of thecraze for valve outfits. The
crystal has much to commend itself. Its
simplicity of operation and comparative
cheapness brings it within the regeh of all.
It. has its limitations where a greater
volume of sound is required, when it must
give place to the superior functions of the
valve. I am a keen admirer of sets employ-
ing a combination of crystal detectors and
onc or more L.F. amphfying valves. The
resultant signals have great clarity, and in
the London area, with just one stage of am..
plification, the strength is excellent.

While visiting a friend’s home in Totten-
ham, and watching his grandmother, aged
89, “ listening-in,” there was aptly illis-
trated the awe and wonderment with whigh
this latest advance of science, is regarded
by the older generation. A note magnifier
had.just been added to the set, and glancjng
towards the valve, this lady remarked:
*“ Lights ! whatever are you boys doing.”
The voice of 2 L O’s announcer was 50
powerful that it caused her to wince at each
remark, and after several minutes she turmed
to her nephew, saying, ‘' Take me away, I
am frightened.” We, of the younger gener-
ation, schooled in an age of scientific de-
velopment, ‘are less impressed by these
happenings ; not that we are unapprecia-
tive, but because of the environment of this
period of the century. ‘ i

To-day we are happy in our broadcasting ;'
it has established a new and helpful feature
in home life; it is but in its infancy, we -

,are told.. Where will progress have carricd

us ten years hence ? Who knows ?

51
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By S. E, WALKER, M.I.E.E,

DRY CELLS FOR LARGE CURRENTS.

T is very often convenient to employ a
battery of dry cells, even at compara-
. tively high cost, rather than have the
trouble of charging accumulators. A few
years ago the present writer would have
advised any experimenter on no account to
employ dry cells for large currents; but
during recent years they have been enor-
mously improved, and it is now quite safe to
use them when other reasons, such as
convenience, dictate.

Dry cells may be taken to have a pressure:
of 1'6 volts per cell ; but this is the total
pressure furnished by each cell, and is sub-
ject to the effects of a charge for the current
that the cell is furnishing at any time. The
charge is found from the formula E = CR;
where E is the charge in volts, the pressure

-that has to be subtracted from the total
pressure furnished by the cells, C is the
current flowing through the cells and R is
the resistance of the cells. If, for instance,
there are 4 cells connected in series, and the
internal resistance of each cell is 0-15 ohm,
the total internal resistance of the cells
will be 0-6 ohm, and a current of 1 ampere
flowing through the cells will make a charge
of 06 volts, leaving only a pressure of 54
volts for use in the external circuit. If two
such sets of cells are connected in parallel
the internal resistance will be halved,
making it. only 03 ohm, and the charge for
the passage of 1 ampere flowing through
them will only be 0-3 volt. If three such
sets arc connected in parallel, the com-
bined resistance of the three sets will be
0-2 ohm, and the charge on the pressure for
each ampere flowing through them will be
only 02 volt:

Gauging Available Current,

Current applies because the lower -the
resistance of the cells the larger they are,
‘and the larger the current they will carry
without breaking down too quickly, As
pointed out in an article in PoPULsAR
WIRELESS some time since, each size of
dry cell has a limiting current which it will
supply for a certain time continuously. If
that current is exceeded, the cecll runs down
very much more quickly than it should do ;
if that current is not worked up to, the cell
will go on furnishing current for a longer
time; and, if the cell is given a good deal
of rest between times of furnishing current,
it will go on for a much longer time than if
the current is takerr from it continuously.

This is the secret of the comparative
success of some flash lamps compared with
others. If they are only switched on occa-
sionally and for only a short time, and are
given long periods of rest between, they will
last a very much longer time than if they
are used continuously. This also applies to
batteries furnishing large currents. Make
the cells as large as possible in the first in-
stance, and give them plenty of rest between
the times they are furnishing current, and
they will do good service.

If one cell will furnish, say, } ampere
safely without running down quickly, two
cells in parallel will furnish £ ampere, 3
cells § ampere, and so on.

added together.

When cells are connected in series their
pressures are added together; when they
are connected in parallel their possible cur-
rents, . the currents they will furnish, are
Thus if a cell of a given
size will furnish 1-5 volts, 4 such cells will
furnish 6 volts, and, as mentioned above, if

.one set of such cells will furnish } ampere,

it is only a question of the multiplication-
table to find how many such sets will be
required to furnish the necessary current.
Two sets will furnish 4 ampere, 3 sets #
ampere, etc.

Each size of dry cell has its own current
that it will supply continuously. If it is
made to furnish a larger current the time
will be shorter, and the greater the increase
in the strength of the current the shorter
will be the time it will furnish it. Doubling
the current will more.than halve the time,
and the ratio goes up very rapidly as the

The gramophone as a loud speaker! (Sent-i-n by
Mr. G. Hay, of Hoylake, Cheshire,)

strength of the current increases. On the
other hand, lessening the current increases
the time during which it will be furnished ;
but the time does not increase so rapidly
with decreased current as it decreases with
increased current for similar increase .and
decrease.

Series—Parallel Grouping.

Cells are arranged in series, it will be re-
membered, by connecting the positive
terminal of. each cell of the series to the
negative terminal of the cell in front of it in
the series, and the negative terminal of
each cell to the positive of the cell behind it
in the series, leaving out a positive terminal
at one end of the series’and a negative ter-
minal at the other end. Cells are con-
nected together in parallel by arranging
wires leading to all the positive terminals,
and other wires leading to all the negative
terminals. The wire connected to all the
positive terminals becomes the positive

terminal of the group, and the wire con-
nected to all the negative terminals becomes
the negative terminal of the group.

Cells are connected in seéries parallel, or
parallel series, by looking on a group of
cells arranged in parallel as a single cell,
80 far as connection with other cells is con-
cerned. The positive wire: of a parallel
group is practically the positive terminal,
and the negative wire of the parallel isthe
negative terminal of the group.

A Fgw Examples.

Suppose, for instance, we have 10 cells in
two groups of § each, and it is desired to
connect them in series parallel, the positive
wire of one parallel is connected to the nega-
tive wire of the parallel in front of it in the
series, just as the positive wire of a single
cell is; and the negative wire of the group
is connected to the positive wire of the
group in front of «it, just.as thc negative
terminal of a single cell would be. The pres-
sure furnished by the whole of the cells,
when they are connected in a series parallel,
will be that of a single parallel; in this ease,
supposing the cells to have a pressure of
1-5 volts per cell, 7\‘5 volts.

This again is the total pressure furnished
by the group, and the mett pressure avail-
able for work outside the battery will be
this pressure less the charge for the passage
of the current through the cells. Suppose,
again, the internal resistance of each cell to
be 0:15 ohm, the total internal resistance of
the 5 cells in series will be 075 ohm ; the
resistance of two parallels of the cells will
be 0:375 ohm, of three parallels 0:25 ohm,
and so on. And the charge upon the initial
pressure will be 0-75 volt for each ampere of
current for a single series, 0:375 for each
ampere with two parallels, 025 for each
ampere with thrce parallels, and so on.

To use dry cells, therefore, for large cur-
rents, obtain from the makers the largest
current that each size of cell will stand for
the time required without breaking down,
and arrange as many groups of cells in
paralle! as will make up the required cur-
rent, each group consisting of the number
of cells required to give the required pres-
sure.

The Use of Resistance.

There is a point that should be mentioned
‘here. It will usually be difficult to arrange
for a definite number of cells to furnish the
required pressure, owing to the charge
passing through the internal resistance of
the cells. The remedy is to employ a larger.
number of cells in series than would be re-
quired.if it were not for the internal resist-
ance, and place an adjustable resistance in
the circuit to use up the surplus pressure.
The adjustable resistance will be useful in
another way. Dry cells work down as cur-
rent 1s taken from them, and it is, therefore,
necessary, if the pressure is to be maintained
at a constant value, to increase the initial
pressure furnished by the battery as a
whole, as the individual cells work:down.
This is done very conveniently by the aid
of the adjustable resistance.
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HINTS ON WOODWORKING.

TO give a complete course on the art of
“wood-working ” would take many

pages of this paper, but it is hoped
that the following will give an insight of
how to “get at’ many of the little jobs
that will help to complete a ‘ set.”

Let us assume, for instance, that a panel
has heen made up, and that it requires a
box base, and that the dimensions are 9
ing. by 6 ins. by 3 ins. ; the panel is to-lay
on top with all the connecting wires, con-

- denser, etc. inside.’

The first thing to consider will be the
kind of wood to use. This will be a matter
of taste, and of financial ability to gratify it,
although a middle alternative will be to
make it of American whitewood. This wood
is casy to work and easy to stain, and is at
the same time very strong.

%&)
()

BENCH STOP. 1.

D

Get cnough for the work in hand and a
little to spare in case of errors in measuring.
. What will actually be wanted will be 30 ins.
by 3 ins., and one piece 10 ins. by 7 ins., but
it will be easier perhaps to get an odd piece
that will cut to this amount. For instance,
i15 ins. by 6 ins. will do equally well for the
strip sides. This wood would be quite thick
enough if a } in. was used, but if starting
this kind of work it would be better to pro-
cure a little thicker wood—say § in.

Bench Stops and Tools.

Before going on with the construction it
will be as well to consider the tools, etc.,
that will be required. In the first place a
bench- of some sort is very desirable, and
this difficulty may be overcome by getting
a decent plank of deal that is long enough
to go along the edge of the kitchen table
when it is held on by two fretwork clamps.

This board should be fitted up with
bench stops. Fig. 1 shows one that will be
found quite a good thing, as it is casy to
make, and will do away with the necessity
for a bench vice for small jobs similar to the
one with which we are dealing. Tt will be
seen that as the wood to be planed is pressed

-towards the wedge aperture, the tighter
becomes the grip. This stop should be made
out of { in. wood, or even thicker timber.

Another kind of stop is shown in Fig. 2.
This will allow of a very firm hold being
taken on the wood that has to be cut. Make
the saw cut with the same saw that will be
used on the work, and before making the
cut, mark it out quite square.

The stop required for planing flat wood
will be just an ordinary piece of slightly
thinner wood tacked on, with the heads of

the nails punched in a little way to prevent
the plane from getting foul of them.

Fig. 4 shows a sand-papering block that
will permit any strength of paper heing
quickly placed in position. o

Tools are quite another matter, and it is
necessary to have a few wood-working tools
for work of this kind. The quality and

quantity must be left to the worker, but for_

the work which we propose to deal with it
will be necessary to have a small plane ; an
iron Stanley plane is quite the thing. If a
small drill is not accessible, then use a fine
bradawl (a chisel about # in. will do, the
kind known in the trade as a * firmer
chisel ” is the kind we want), a small screw-
driver, a small tenon-saw or small brass-
backed saw, a mallet that can be easily
made, and a marking gauge and square will
complete all we require at the moment.

The marking gauge could also be made, and’

after all is not a very difficult proposition.

After fixing up the board, we are ready
to make a start, and the first thing will be
to get the wood cut up into the desired
lengths and widths.

Marking Out.

One of the first things to really matter is
the marking out ; it must be borne in mind
that the pencil mark cut out or left in makes
all the difference, so make allowances ac-
cordingly, and in this case mark the wood
so that all pencil marks arc the exact size.
Then, when cutting the wood up, we must
so cut it that the marks are just “in.”” This
will leave a little room for planing, and to
get the edges quite true. We require two
pieces 9 ins. by 3 ins., and two pieces 5% ins.
by 3 ins. Mark these out carefully and cut
the ends (across grain) on stop, Fig. 2.

Place the mark in line with the saw-cut,
and cut off any surplus that you have
allowed. If you have cut the first 9 ins. by
3 ins., lay it on top of the next piece and use
it as a pattern; .this will give you two
exactly alike, and the same process applies
to the other two pieces. i

To dovetail these ends together may
prove a little too difficult for the amateur
unless he is good at wood-working, so we
will use a far easier “ corner.” On the ends

—

BENCH STOP 2.2

15 __

of the 9 ins. by 3 ins. pieces, with the mark-
ing gauge mark the exact thickness of the
two ends that are to be fitted in, then set
the gauge to { in. and mark the outside
ends. Mark all four ends on the two pieces
and cut them out with the saw; this will
give the sides and ends a strong joint if
glued together. The base is larger than the
box. This is arranged to enable us to put
1 in. hevel for the sake of good “ appear-

ance.” The bevelling must be done care-
fully when going across the grain, and a
good plan is to hold the plane in a slanting
- direction when doing this. I preferred, a
rounded edge may be used, and may be
done by sand-papering, which is a little
simpler.

Our box will now only require a coat
of stain and polish, or a very fine varnish
will do if polishing is considered too
difficult. To stain the wood a deep
mahogany red, obtain a small quantity of
Bismark brown crystals; dissolve these in
methylated spirit, and after a couple of
coats the wood will be a very deep soft red ;
this should be sand-papered down very
smoothly with a very fine paper, and if we
_propose to polish the hox, we shall require
a small quantity of French polish. A good
plan is to do an odd end of wood first until -
you get the knack of it. The method of
putting on the polish will be to get-a clean
piece of calico and place inside a pad of
cotton wool. Drop a few drops of the polish
on to the wool, and squeeze the calico into

 Fug3 ’1

LINONLEUM
OR COR¥

SAND PAPER

LOOSE FITTING BOARD.

N

Fug 4.

i )

a pad so that a little of the polish will ooze
out when the pad is pressed on to the wood.

French Polishing.

Then commence to polish by moving the
pad round and round in a circular motion
until all the wood has been so treated. As
the polish dries very quickly, the best way
is to start at one end of the wood and carry
on until you get to the other end ; by that
time the end first treated will be ready for
its next coat. Rub very lightly, and it will
soon become apparent that a polish is being
obtained ; do this over and over again
until a good finish is formed, and by that
time the cloth will be rather sticky and
liable to drag off some ‘of the polish. To
overcome this, a little linseed oil dabbed on
the face of the pad with the finger will be
found to obviate the desire of the cloth
to stick. A little polish must be put
inside the pad of the cloth occasionally
when the desired finish is obtained ; make
another pad and put just a little methy-
lated spirit inside, taking care that it
only just moistens the cloth; then very
lightly move the pad just as in polish-
ing. ‘This will clean off the oil, and the
polish will soon get quite hard. In any case,
it is advisable to prepare a few odd pieces of
wood and practice polishing before doing
the box. It will be much safer, and a little
practice is neeessary to get the “ knack.”
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| am the little chap that counts
7y in Wireless—I can positively assure

1 for you the best Broadcasting
results ! '

I make all the difference to the
reception of vocal and instrumental
items—therefore | am deserving of
your consideration.

| served my apprenticeship dur-

ARCONI —— VALVE

@ ‘r

Transmitting stations of the World.

S ing the War, when | was respon-

Sold by leading Electrical Contractors,: Wireless dealers, Stores Etc.

T
s
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LAMP WORKS

sible for most of the Naval and
Military wireless communication.

I am the result of many years re-
search and manufacturing experience
by the world’s leading experts.

| am used in the largest Wireless

| am not the cheapest, but | am 7.5
undeniably the best. -

I am made to last.

Wholesale onfy—

\ / e,
Nl / /.1 / VIl

AVis

The GENERAL ELECTRIC Co., Ltd,
Magnet House,

Kingsway,

London, W.C. 2.
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% Jo oo RESULTS WERE
REALLY MARVELLOUS.
We read 2 LO with two
pairs of 'phones on
table,at 3 ft.distance.
Heard songs clearly at
9 or 10 ft. distance.
1 think it is wel
worth trying my Loud
Speaker after resulis
on two pairs of
‘phones as above.”

Extract from a Scottish
letter on reccption in No:th
ritain.

‘results really
marvellous -
M

-% stuffas Ericsson’s
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This letter is typical of many we receive from uvsers of
our valve sets all over the country.
Some clients get the U.S. concerts consistently. You
see, the secret of this big-distance reception is that we
build our sets with the very utmost reaction allowed by
the P.M.G. Valve users know what that means.
These valve sets are so simply made that a novice can
operate one in half an hour. Complete for aerial to
phones £20, carriage paid

Write to-night for lists giving particulars

of our crystal sels and famous ’phoncs.
The British L. M. Ericsson Mfg. Co., Ltd.,
International Buildings, 67/73, Kingsway, W.C.2.

w ARNI/VG 7
W /78" you ask -
for Ericsson
‘Phones look
for the name
ERICSSON
g BEESTON
i stamped thereon
Dan t accept
‘Continental "

WIRELESS
APPARATUS

WIRELESS

Equipment of Every Descripticn

COILS, INSULATORS, BATTERIES, VALVES, TERMINALS,

LEAD-IN TUBES, HEAD PHONES, CONDENSERS, AERIAL WIRE,

CRYSTAL OR VALVE RECEPTION SETS OF ANY DESCRIPTION
MADE TO ORDER.

LET US KNOW YOUR REQUIREMENTS.

——
This B.T.K.
A mpl/fl:;!r CR Yg;_/ll.
has ha
awonder- Complete
ful recep- with
tion from Pﬁgiﬁzg
the
general AERIAL
public. . EQUIP-
We'are MENT.
booking
fengat PRICE.
orders 5
daily. £ s.d.
Come and 7-15-0

“try one
yoursqlllf, we
You wi CaE)
R POCKET AMPLIFIER ceiver

(Dimensions only 5in. x 4. x 2in.)
Ready for Attachment to any Crystal Set.
Price 14/6, or 29/6 with Valve.

Postage 6d. cxtra. Postage 1/- extra.

TRADE ENQUIRIES INVITED.

THE KINGSWAY MOTOR CO.,

WALDORF HOUSE, ALDWYCH, W.C.2.
’Phone : Regent 691.

HULLO!!! C.Q.
WILL DAY CALLING

TO ANNOUNCE SOME RARE BARGAINS.

WESTERN ELECTRIC HEAD PHONES,
4,000 ohms Stamped B.B.C. -

A 'THOROUGHLY RELIABLE PAIR OF
HEAD PHONES, Stamped B.B.C. The
Wonderphone

100 feet 7/22 Stranded Copper Aerial Wire

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

Best Quahty Filament Resistance . .2/9 each, postage 3d.

3-Way Coil Strand for Panel Mountmg 15/— each, postage 6d.

Insulated Sleeving, all colours, 14 mm. 5d. per yard

Brass Terminals with Nut and Washer 1/6 doz.

Bobbin - Type Insulators.. .. .. 1/- doz., postage 9d.

Sheet Ebonite, Grade A, eut to any size.

Every Reqmstte in Stock for Wireless. TRADE SUPPLIED.

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

.32/~ per pair

23/6 per pair
. 2/6 per coil

Write for our new Cataloguc, now ready.

Do not fail to try the NEW “!)AYZ!TE " Regd.

The super marvel Crystal with Silver Detector Pomt
at 2/6 each, or mounted in Brass Cup,2/10, Postage 3d.extra,

WILL DAY, LTD,,
19, Lisle St.,Leicester Sq., London,W.C.2

I’hone Regent 4577, Titles, Westrand, London-

Telegrams :

e N NS
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THE WAVE-LENGTH OF
TUNING COILS.

By C. E. FIELD, B.Sc.

Specially prepared for ‘‘Popular

Wireless,”” these tables should

prove invaluable to amateur
experimenters.

.

ANY wireless amateurs experience
considerable difficulty in estimating
the maximum wave-lengths of their.

tumng coils, or in ad)ustm«v their coils to
receive any particular ‘signals. The ac-
companying table gives the wave-lengths
of single-layer coils, and will be found to
cover a sufficiently wide range for most
ordinary purposes. The figures given in the
table are calculated for use with a normal
P.M.G. aerial, but the effect of a tuning
condenser has not been taken into account.
If the condenscr is connected in parallel
with the A.T.I., the wave-length of any coil
or part of a coil will be longer than that
glven in the table ; if the two are connected
in series it will be shorter.

One or two examples will make elear the
method of using the table. Suppose we
are contemplating the construction of a
coil consisting of 380 turns of No. 24 8. W.G.
wire, wound upon a 5-inch diameter card-
board tube, and we wish to ind out whether
we shall be able to receive telephony from
Paris (F L).

Locating Slider Positions.

Towards the endl of the end of the first
column of the table, we find the number
380. Opposite to this in the sccond
column arc the numnbers 20, 22, 24, 26, 28,
and 30, representing different gauges of
wire. Our colil is to be wound with No. 24, so
we follow along from the figure 24, until we
come to the column headed ** 5-inch diam.”
Here we find the number 2440, which is the
maximum wave-length to which the coil
will tune. This coil would, therefore,
scarcely suffice for the reception of Paris
telephony, which is transmitted on a wave-
length of 2,600 metres.

Again, suppose we have a coil consisting
.of 500 turns of No. 22 wire, wound on a 3}-
inch diameter former, fitted with a slider,
and we wish to know approximately wheto
to put the slider to receive the Dutch con-
certs. These concerts are transmitted on
a wave-length of 1,085 metres. Looking
down the column headed * 3%-inch diam.”
at those figures which are in line with the
numbers 22 in the second column, we come
to 1090, which is the nearest figure to the
wave-length we require. In line with this
figure, in the third column (headed ‘* Length
of winding in inches ), is the value 56, so
that if we put the slider of our coil about
5% inches from the end which is connected to
the aerial, we should be able to tunc in The
Hague by adjusting a parallel condenser.
If the condenser were in series with the
ATI, it would be better to place the slider
a little farther along, say, 6 inches from the
end of the coil. ? ‘

For Honeycomb Coils.

Approximate values can be obtained in the
same way for the secondary coil of a loose
coupler, but in this case rather more turns
will be required for any particular wave-
length than is indicated Ly.the table, on
account of the absence of the inftuctance
and capatity possessed by the aerial.

(Continued on neat page.)

251
TABLE. GIVING \WAVE-LENGTHS OF SINGLE-LAYER TUNING COILS WOUND
WITH ENAMELLED WIRE.
MAXIMUM WAVE-LENGTH OF COIL IN METRES.
Si i

Number S‘l‘%ﬁ,g \[:?r:‘dgnﬁg 2.inch -{2}.inch | 3.inch |3%-inch{ 4-inch {4}-inck [ 5-inch | 5}-inch{6-inch
Turnz (o '\Ww.G.|inins. | diam. [diam. | diam. | diam: | diam. | diam. | diam. | diam. |diam.
20 0.75 | . 165 185 205 225 340 255 270 285 205

22- 0:56 175 195 210 230 245 260 275 290 300

20° 24 0.44 180 200 215 235 250 265 280 295 305
26 0.36 185 205 220 240 255 270 285 300 310

28 0.3 190 210 225 . 245 260 275 290 305 3156

30 0.25 195 215 230 250 265 , 280 295 310 320

20 1.1 205 235 265 290 315 340 365 . 390 410

. 22 0.84 215 245 275 305 - 330 355 375 400 425
30 24 0.66 230 260 1290 320 345 370 390 § 415 440
26 0.54 240 |- 270 295 325 350 380 405 425 450

28 0.45 245 280 305 335 360 390 .415 4356 4535

30 0.37 260 290 325 350 370 395 420 435 455

20 1.6 240 |. 280 320 355 390 420 450 480 510

22 1.1 2355 295 335 370 405 410 475 505 535
40 24 0.88 270 310 356~ 395 430 465 495 525 555.
26 0.72° 285 330 370 405 - 440 475 500 535 565

28 0.6 300 345 385 420 455 490 525 560 590

30 |-0.5 305 350 390 430 465 505 540 $ 570 595

20 1.8 275 325 365 410 450 490 530 570 605

22 1.4 295 345 390° 435 475 520 560 600 640

50 24 1.1 315 360 410 455 - 505 550 -590 |. 630 660
26 0.9 335 385 435 480 530 570 610 650 680

28 0.75 345 395 450 495" 1 545 "585 625 665 700

J 30 0.62 360 415 470 . 515 565 605 645 * 685 725

20 252 310 355 410 460 516 555, 600 645 690

22 1.7 335 385 440° 495 550 595 635 690 35

60 24 1.3 355 ° 410 470 525 580 830 675 725 770
E 26 L1 370 430 495 555 610 660 705 756 800
28 0.9 390 455 520 580 635. 685 730 780 825

30 0.75 405 475 540 " 600 655 705 750 800 840

20 2.5 335 395 455 515 575 620 670 720 770

22 2.0 365 425 490 550 805 660 720 770 820

70 24 1.5 - 390 455 520 585 645 706 765 - 820 875
26 1.25 415 480 550 -| 615 680 745 | 800 855 910

28 1.0 435 510 580 650 715 776 830 885 040

30 0.87 455 530 605 676 740 800 855 910 - 965

20 2.9 365 425 495 565 630 680 740 795 850

22 2.2 395 465 540 605 665 725 790 845 905

80 24 1.8 430 500 575 645 710 775 || 840 905 965
26 1.5 450 525 605 680 750 815 885 950 1010

28 1.2 475 555 640 720 790 860 925 985 | 1045

30 10 500 580 665 745 815 885 .| 950 | 1010 1070

20 3.2 390 455 535 605 680 740 805 865 923

22 2.5 425 500 80 6855 730 790 8565 925 983

90 24 2.0 465 540 620 700 775 845 915 985 1050
26 1.6 490 575 655 745 820 895 965 1035 1105

28 1.3 520 605 695 i85 865 940 1015 1085 1155

30 1.1 540 630 720 810 895 970 1045, | 1115 1185

20 3.6 415 485 b75 650 730 795 865 0356 995

22 2.8 450 530 620 700 680 855 925 995 | 1065

100 24 2.2 490 575 670 750 835 915 990 1060 1140
26 1.8 525 615 710" 795 885 965 1040 1120 1200

28 1.5 560 650 3 750 840 930 1015 1100 1175 1250

30 1.25 585 685 785 880 972 1055 1140 1215 1290

v 20 4.3 460 540 640 735 825 905 980 1060 1140
22 3.4 500 595 695 790 880 965 1055 | 1135 1220

120 | 24 2.7 555 655 760 860 950 1040 1130 1210 1300
26 22 | 590 700 805 905 1000 1095 1195 1275 1370

28 1.8 630 745 855 960 1060 1155 1255 1345 1440

30 1.5 660 775 895 1000 1110 1216 1315 1405 1500

20 5.0 495 590 705 805 910 “{ 995 1085 1175 1260

22 3.9 550 655 770 875 980 | 1080 1170 1260 1350

140 24 3.1 605 720 840 956 1060 1160 1260 1360 1450
20 2.5 650 770 895 1010 1125° 1230 1335 1435 1530

28 2.1 695 825 955 1070 1185 1295 1405 1510 1613

30 1.75 740, 870 1000 1125 1245 1360 1470 1580 1690

20 5.8 535 640 760 870 985 1080 1180 1280 1380

22 4.5 595 715 835 955 1070 1180 1290 1390 1490

160 24 3.5 635 785 915 1040 11565 1280 1390 1490 1600
26 | 29 705 840 970 1110 1225 1350 1460 1570 1685

28 2.4 755 905 1050 1190 1305 1430 1545 1665 1780

-30 2.0 800 955 1100 1245 1370 1500 1626 1745 1860

20 6.5 576 680 810 9356 1060 1160 1280 1385 1490

22 5.0 635 745 895 1026 1150 1270 1400 1505 1620

180 24 4.0 700 8356 985 1120 1255 1385 1615 1625 1740
26 | 3.2 755 905 1060 1200 1340 1470 1600 1715 1830
28 2.7 820 980 1140 1280 1420 1560 1690 .| 1810 1935

30 | 225 J 870 1030 1190 1350 1490 1640 1770 1910 2040

(Continued on next page.)



2

262

AN EASILY MADE
PANEL SWITCH.
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TABLE GIVING WAVE-LENGTHS OF SINGLE-LAYER TUNING COILS WOUND WITH

ENAMELLED WIRE—Continued from previous page.

MAXIMUM WAVE-LENGTH QF COIL IN METRES.

: ; . 7
: N“:}w S“‘Z;frgf If:‘.ﬂ? 2-inch | 2}-inch| 3-inch | 3}-inch| 4.inch | 4}-inch| 5-inch { 54-inch|G-inch.
AV R —— can-be Turns. [S.W.G.| in ins. diam. | diam. | diam. | diam. | diam. jam. diam. | diam. |diam.
- *. (] ! e, -
constructed to take the place of more 20 | 7.2 | 605 | 725 | 865 | 995 | 1125 | 1240° | 1365 | 1480 | 1595
complicated and expensive jacks, is 22 5.8 670 810 955 | 1090 1230 1360 1490 1615 1749
ilfustrated .in the accompanying diagram. 200 24 | 4.4 745 895 {1050 “| 1200 | 1350 | 1490 | 1620 | 1750 -{ 1880
The mechsnical action is performed prin- 26 | 3.6 805 | 970 | 1130- | 1290 | 1440 | 1585 | 1715 | 1845 | 1973
2 ikt il den blocks: 28 | 3.0 870 | 1050 | 1215 [ 1380 [ 1535 | 1685 | 1820 | 1955 | 2100
cipally by the aid of circular wooden blocks, 30 | 25 925 | 1100 l 1285 ‘| 1450 | 1610 | 1765 | 1915 | 2055 | 2200
about an inch or so in diameter, and ap- . | -
proximately } in. thick. A short length %(2) 7.9 635 760 | 015 1050 | 1190 | 1315 | 1445 | 1575 | 1700
e ) I R e of e 6.2 705 | 855 | 1010 | 1155 [ 1300 | 1440° | 1590 | 1720 | 18560
gé we‘(’l ikl aid el Homr widll 230 | 24 | 49 785 945 | 1110 | 1275 | 1430 | 1580_| 1730 | 1860 | 2000
q 4 26 | 40 855 | 1025 | 1200 | 1370 | 1535 | 1690 | 1840 | 1980 | 2130
sendpaper, will answer the purpose ad- 28 |33 | v25 | 1110 [ 1310 | 1470 | 1640 | 1800 | 1955 | 2095 | 2215
mirably. ] 30 | 275 | 985 | 1175 | 1380 | 1555 | 1725- | 1885 | 2045 | 2200 | 2360 -
Tt (e . S, & 20 |81 675 | 800 | 960 | 1105 | 1250 | 1385 | 15256 | 1660 | 1790
X e 2 5 15 25 152
EniihEE o Sl e _SrElag Ttirostihvsasi 22 | g7 | 730 | 895 | 1060 | 1210 | 1375 | 1525 | 1670 | 1810 | 1955~
picce, about  in. from the centre of the dise. 24 |53 | 825 | 995 | 1175 | 13145 | 1510 | 1670 | 1830 | 1985 | 2130
The number of pieccs réquired will, of course, 240 | 26 | 43, | 895 | 1080 | 1270 | 1450 | 1625 | 1790 | 1955 | 2115 | 2260
depend upoun the type. of circuit which the 28 | 3.6 975 | 1170 | 1370 | 1560 | 1740 | 1910 | 2080 - | 2240 | 2400
switch is d(-n"ed orlgmte The contact - 30 3.0 1040 1240 1450 1650 1830 | 2010 2180 2340 2510
strips *‘“fct“d upon by th:’ S“;‘“hh;c";‘l“ bﬁ 20 | 94 | 695 | 835 | 1000 | 1145 | 1310 | 1450 | 1595 | 1740 | 1880
made of any springy material, w - 22 | 7.3 775 | 940 | 1110 | 1280 | 1445 | 1600 .| 1760 | 1910 | 2060
give sufficient “ play” to allow of their 260 24 | 57 865 | 1040 | 1230 | 1415 | 1585 | 1760 | 1930 | 2085 | 2250
proper operation. 26 | 4.7 940 | 1130 | 1330 | 1525 | 1710 | 1900 | 2070 | 2235 | 2400
- 28 | 39 | 1020 | 1225 | 1440 | 1640 | 1835 | 2025 | 2200 -| 2375 | 2540
An Easy Adjustmnt | 30 | 325 {71090 | 1310 | 1530 |-1740 | 1935 | 2140 | 2315 | 2480 | 2660
s P v,y 20 | 100 | 79 870 | 1045 | 1210, | 1370 | 1515 | 1670 | 1820 | 1970
cad ; e . 25 i
i — ’m)‘]l ! m“f_ "la‘c:d 1 B"m‘]‘;“ 22 | 78 [-'sl0 | 980 | 1160 | 1330' | 1505 | 1670 | 1840 | 2000 | 2160
to prevent the cams from turning A 280 24 | 6.2 900 | 1080 | 1285 | 1480 | 1660 | 1840 | 2020 { 2190 | 2360
loosening one of the nuts the cams may he 26 5.0 980 1180 1390 1595 1790 1980 2460 2340 | 2515
easily adjusted to meet the demands of 28 | 42 | 1065 | 1280 | 1505 | 1720 | 1930 | 2130 | 2315 | 2500 | 2680
various circuits. In order to mount the 30 .| 35 | 1140 | 1370 | 1605 | 1820 |.2040 | 2240 | 2430 | 2620 | 2810 .
switch a hole is sunk in the panel 'i)hm‘{gg 20 | 108 [ 550 | 900 | 1080 | 1250 | 1430 | 1880 | 1740 | 1900 | 2055
which the rod is taken, care being observe 22. | 8.4 | 835 | 10015 | 1200 | 1390 | 1570 | 1740 | 1915 | 2090 | 2255
to sce that a washer is placed over. the rod 300 24 | 6.6 935 | 1120 | 1340 | 1540 | 1735 | 1930 | 2110 | 2295 | 2470
on either side of the pancl mounting, 26 | 5.4 | 1020 | 1230 | 1450 | 1665 | 1870 |} 2680 | 2275 | 2460 | 2640
- ] 28 | 45 | 1110 | 1340 | 1550 | 1800 | 2015 | 2230 | 2435 | 2625 | 2820
] 30 | 3.75 | 1190 | 1430 | 1680 | 1915 | 2135 | 2350 | 2560 | 2750 | 2950
20 |11.5 | 775 935 | 1125 | 1300 | 1480 | 1640 | 1810 | 1970 | 2130
22 | 9.0 865 | 1050 | 1250 | 1440 | 1630 | 1810 | 1990 | 2170 | 2345
320 24 7.1 970 1175 1390 1595 1800 | 2005 | 2195 | 2380 { 2565
, 26 [ 58 | 1055 | 1275 | 1505 | 1730 | 1950 | 2160 | 2365 | 2560 | 2750
28 | 48 | 1150 | 1390 | 1640 | 1880 | 2105 | 9325 | 2540 | 2750 | 2045
s 30 | 40 | 1230 | 1485 | 1740 | 1990 | 2225 | 2460 | 2680 | 2800 | 3090
20 | 122 | 800 965 { 1160 | 1340 | 1530 | 1605 | 1870 | 2045 | 2210
22 [ 95 895 | 1090 | 1200 | 1485 | 1680 | 1880 | 2070 | 2250 | 2435
340 24 | 76 | 1000 | 1215 | 1440 | 1655 | 1870 | 2080 | 2280 | 2480 | 2680
26 | 6.1 | 1090 325 | 1560 | 1790 | 2025 | 2250 | 2460 | 2670 | 2875
28 | 80 | 1195 | 1440 | 1685 | 1930 | 2185 | 2420 | 2640 | 2855 | 3060
> o 30 | 425 |'1280 | 1540 | 1S10 | 2070 | 2320 | 2570 | 2795 | 3010 |'3230
Duforosithiing dliibosiec Samcly to the,end 20 | 13.0 | 825 | 995 | 1200 | 1385 | 1580 | 1750 | 1935 | 2115 | 2200
of the shaft, a pointer might be fastcned 22 | 10.0 [ 920 | 1120 | 1340 | 1540 | 1740 | 1940 | 2240 | 2330 | 2510
between the knob end the washer and lock 360 54 7.9 | 1030 | 1255 | 1490 | 1710 | 1930 | 2155 | 2365 | 2565 | 2770
1t onheoutsidedt thespanelif iisidesined. 6 | 65 | 1130 | 1365 | 1615 | 1860 7| 2095 | 2325 | 2550 | 2760 | 2980
'}]lcocotllta()t e, {’;:en el o 28 |:53 | 1230 | 1490 | 1760 | 2010 | 2265 | 2510 | 2740 | 2070 | 3195
S e qumon that the tumning of 30 | 45 | 1320 | 1595 ( 1880 | 2145 | 2410 | 2660 | 2890 | 3130 | 3355
the knob moves the cam until it presses the 20 |-13.7 | 850 | 1020 | 1230 | 1430 | 1630 | 1810 . 1990 | 2185 | 2860
contact strip against the second strip which . .2‘23 10.6 | 950 | 1160 | 1375 | 1580 ! 1790 |[ 2005 | 2210 | 2410 | 2600
alfe A lgobll connection fie 380 8.4 | 1060 | 1200 ‘§ 1530 | 1765 | 1995 | 2220 | 2440 | 2660 | 2865
s “°cle:a?{m“’c£m g . 26 | 69 | 1166 | 1410 { 1670 | 1920 | 2160 | 2400. | 2640 | 2865 | 3090
compie ] 28 | 56 | 1270 | 1540 | 1810 | 2080 | 2345 | 2600 | 2845 | 3080 | 3320
30 | 475 | 1365 | 1650 | 1950 | 2225 | 2500 | 2760 | 3010 | 3250 { 3500
B S 1 . T m -
WAVELENGTH OF TUNING 20 | 145 | 875 | 1050 | 1270 |+1470 | 1675 | 1860 | 2055 | 2240 | 2440
22 | 1.2 | 975 | 1190 | 1410 | 1630 | 1840 | 2070 | 2275 | 2480 | 2680
COILS 400 | 24 | 88 | 1095 | 1330 | 1575 | 1820 | 2060 | 2200 | 2520 | 2740 | 2060
o ; 26 | 7.2 | 1200 | 1455 | 1720 | 1980 | 2235 | 2480 | 2720 | 2950 | 3190
(Continued from previous page.) 28 | 59 | 1320 | 1590 | 1880 | 2160 | 2435 | 2700 | 2058 | 3195 | 3440
: - ; T 30 [ 5.0 | 1420 | 1700 | 2000 | 2290 | 2575 | 2860 | 3120 | 3365 | 3620
For short wave-lengths the table may = Sy
serve as an indication of the number of gg 16.2 925 1115 1350 1570 1790 1990 2190 2400 2605
sod il, ! 2 | 126 | 1040 | 1270 ! 1505 | 1740 | 1980 .| 2210 | 2415 | 2660 | 2880
t“’“ﬁ;’ql‘ﬁ’gd dnd, h"“"’yf)"m!:&ct:," &::(‘;t t’:ﬁ 450 | 24 | 09 | 1165 | 1420 | 1685 | 1950 | 2210 | 2460 | 2695 | 2945 | 3185
resulis will be very approxi W 26 | 81 | 1275 | 1550 | 1840 | 2120 | 2395 | 2670 | 2925 | 3180 | 3440
be quite unreliable if more than abaut 70 28 | 6.7 | 1400 | 1695 | 2005 | 2300 | 2600 | 2880 | 3160 | 3430 | 3700
turns ave called for. 30 | 5.6 | 1505 | 1840 | 2150 | 2465 4 2770 | 3080 | 3360 | 3640 | 3920
Finally, it must be emphasised that the g e T :
20_| 180 | 970 | 1200 | 1430 | 1655 | 1895 | 2100 | 2320 | 2550 | 2760
table is ‘gwnded dt° s{:l""el atsna ({"“gh gt“‘%z 22" | 140 | 1100 | 1340 | 1595 | 1845 | 2100 | 2340 | 2590 | 2820. | 3065
only, and considerable latitude mus 500 24 | 111 | 1236 | 1505 | 1785 | 2065 | 2340 | 2620 | 2865 | 3140 { 3390
allowed to take account of variations in 26-] 90 | 1350 | 1640 | 1955 | 2250 |-2550 | 2840 | 3110 | 3400 | 2665
the dimensions of the acrial and the tuning 28 | 7.4 | 1480 [-1795 | 2130 1} 2455 | 2770 | 3075 { 3360 | 3660 { 3969
condenser. d i 30 V62 ) 1595 |1940 | 2290 | 2630 | 2960 | 3280 | 3600 | 3900 | 4210
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T.M.C. research laboratories have

produced the perfect loud speaker.

\ \ .\ Imagine reproduction so clear, so faithful, that in-
i | voluntarily you turn to see the unseen artiste to
express your thanks for the rendering.

Imagine reproduction so full of life that ‘you are,
\\hw-\ “\1 |ITr compelled to encore the unseen dance band.
ke \ Imagine reproduction so true that the unseen

\“\\iﬂ‘ﬂ‘"\ft’\ulﬂ T,J ‘\\ y speaker stands before you.

'“,I';j l"'n' ;'\\\ Imagine thése and you have the new
. AII.II,'[,',"I \\\. '\\\\\ T.M.C. LOUD SPEAKERS.

L \\\ We seek a name which will convey in one word
\\ \\“\\\\\\ 3 the perfection of these instruments. *You may know
it—we invite you to send us your suggestion.

For the accepted name we shall present and install,
absolutely free, a Superb 100 Guineas T.M.C.
Cabinet de Luxe.

For the second-best name we shall present and
install, absolutely free, a Magnificent £30 T.M.C:
3.Valve Set.

Full particulars of these will be sent on request.
You may be the winner. Send in-your suggestions
to-day, with this advertisement.

i

i e
7 \\\\\\\\\ COMPETITION RULES.
\\\\\ : \\\\\h Write your name, address, and suggested names
' ‘\\\\\\\\\\ i “\\\\\\\\\ 0 on a sheet of notepaper, enclose this advertisement,
U el orwarcl them to us.

You may suggest up to 6 alternatlve names. If
the winning names are sent in by .two or more
different persons, the prizes will be awarded to those
first sending the suggestion.« Write on one side of
the paper only. No correspondence can be entered
into, and the Company’s decision is final. No names

m C will be considered after April 22nd.

MakesWire]ess Address your envelope to
Worth While THE COMPETITION DEPT., THE TELEPHONE MANUFACTURING

0., Ltd., Hollingsworth Works, Dulwich, S.E.21,
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YOU DO WANT PERFECT RECEPTION-- || —— —
DON'T YOU ? LACK OF KNOWLEDCE COSTS MONEY.

Let us help you to save both money and time in the con-

fhe” /et me (leIHOIISfYGIfe THE mc[”'ae. structiom and working of your receiving set by means of our
JAMELL L F 1 PLEASANT LESSONS BY POST AT YOUR LEISURE.
o lL o lo ﬂ %peciuliit‘oursawi]n Radio Stcien:e in 12 Lessons.
- - 1 14 a1 1 ees: %ix monthly payments of ¢/-, or 36/- in one payment.
i m::,,;fﬁ";e";;mm?{?rﬁ:ne e dl 5 £8100 ) This course has proved of the greatest value to numbers of keen

CABINET, complete with everything for £15 00 wireless experimenters.

perfect reception - 1 .Write also for prospectus con}aining particufars of Courses of Tuition
Accumulators from 2X /- Headphones from 20/~ | n ait branches ot Applied Science.

I shall be pleased to see you and demonstrate one of these i SPECIAL AUTDMOBH.E ENG'NEERING GOURSE

superlative'machines;, with no obligatien to. purchase.
for Owner-Drivers, Motor Cyeclists, Mechanics, etc., now

H. W. JAMESON, 3, Tower Hill, Londom, § || 00 " """

E.C3  Nearstowon Yack Tame, ungengoma nivos, § | | THE NATIONAL INSTITUTE OF APPLIED SCIENGE,
§ 1t o Minaries 280 O B O o 3,5,and 7, OLD QUEEN STREET, LONDON, 8.W.1

e = s P

"EFFICIENCY

| Secure Maximum Efficiency and Perfeet Tone Reception
by using ** IGRANIG*’

HONEYGOMB GOILS (GIMBAL MOUNTED),
with GIMBOLDER TUNING STANDS.

(WRITE FOR LEAFLETS Z14).

= . Works :
149, Queen Victoria St., Elstow Road,
" it s BEDFORD,
Honeycomb Coil (De Forest Pat.
No. 141344) ; With Gimbal GLASGOW. MANCHESTER. BIRMINGHAM. NEWCASTLE
Mounting (Pat. Applied for).. BRADFORD. CARDIFF.

VALVE RECEIVERS————

IMPGRT ANT IT IS RECOGNISED TO-DAY THAT
e FACILITIES WILL BE GRANTED FOR THE
CONSTRUCTION of OWN SETS BY THE ISSUE OF A POST OFFICE

LICENCE TO COVER SAME—Those mechanically inclined have now a
first-rate opportunity of acquiring a

COMPLETE SET OF COMPONENT PARTS

to enable them to easily put together One-, Two- or Three-Valve
Receivers at a much reduced outlay.

WE SUPPLY

Components for One-Vaive Set l Components for Two-Valve Set
Ebonite Panel, ¢” x 6, drilled and engraved. Ebonite Panel, 124 x 8¢ drilled and engraved.

Polished Mahogany Slope Cabinet. ! Polished Mahogany Slope Cabinet.

Tested Variometer, 300 /600 metres wave-length. ! Tested Variometer, 300/600 metres.

Filament Resistanece, Grid Leak and Condenser. . Filament Resistances, Grid Leak and Condensers,
Ebonite Valve-Holder. L.F. Transformer, Two Ebonite Valve Helders,
All Terminals, Nuts, Screws and Wiring-up Wire. ‘ Terminals, Nuts, Screws and Wiring-up Wire.

PRICE ........ 3 3 060 | PRICE ... ... .. &84 10 O

With these Units we furnish a Construction and Wiring Plan which can be easily
followed. COMPLETE SET OF Component Parts for THREE-VALVE SET, €6 7 6

HENRY J. BREWSTER & CO., . .pimeervanys

11, Queen Victoria St, London, E.C. = RECEIVERs.

D N e T = Y VL L W v W V]
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ETHER AND ETHER WAVES

An Article. which describes in simple language the theory of wave formation.

PART

I.

ONE of the most troublesome points to
explain 40 a “beginner in wireless
: concerns the actual manner or
* mechanism” by means of which the
signals travel across the open ** space ™ be-
tween the sending station and the receiving
aerial. According to modern science there
iz no such thing as * action at a distance.”
fn other words, in- every case where a
*“ cause ” of any kind gives rise to: a corre-
sponding “ effect ’ at some distant point,
these two events must necessarily be har-
nessed together, in some way -or other, by a
connecting link. In the case of the ordinary
or “line” telephone we have reached the
stage where familiarity breeds contempt.
It 13 taken more or less for granted that the
words spoken into the instrument at one
place shall be faithfully and instantancously
repeated at another place miles away. We
know that there is a conductor or line between
the two points, and without going into fur-
ther detail, this seems to be sufficient to
strip the performance of most of its
“ mystery.” There is a wire joining the
‘cause’” and * effect,” therc is an electric
current, and there you are !

The Conneeting Link.

When, however, it comes to a question of
sitting comfortably at home in the suburbs
and hearing grand opera from Covent Garden
without any apparent or visible connection
whatever, the matter becomes more per-
plexing and calls for further explanation.
For many years before the advent of * wire-
less,” seientists had felt the need for the
cxistence of some medium which would
account for the passage of hight and heat
across the millions of miles of apparently
empty ‘‘space” which separate the earth
from the sun and stars. Both light and
heat are forms of energy. The power
reaching the carth from the sun in the form
of radiant heat is sufficicnt to generate mil-
lions of horse-power if it could be properly
applied, whilst that reeeived in the form’ of
light is not inconsiderable. Therefore, it
was argued, there must exist between the
earth, sun, and stars some continuous
medium capable of carrying this encrgy
from the start to finish of its journey. And
the medium or “carrier” must be con-
tinuous, in the sense that if it could be cut
across, inch by inch along its length, it
should always be possible to follow the pas-
sage of the encrgy and the process of its
transfer.

How It Conveys Energy.

Scientists are now convinced of the
existenco of an all-pervading substance
or “ fluid ” which has been named ** ether.”
The earth, and in fact the entire universe,
is immersed in an illimitable * ocean ™ of
this mysterious fluid, which not only
occupies all known “space” but also
penetrates and completely fills the inter-
stices between the atoms of solid matter
itself. Not only does the ether serve to-
bring us light and heat from the sun, but
it also forms the “ missing link > which
joins the broadeasting station to the receiv-

ing> aerial of .each listtper-in. Granted
that the connecting link, although invisible,
does in. fact exist, we will next cxamine
the manner in which it acts when convey-
ing light, heat. or ““ wircless ” energy.

The process or * mechanism ” of transfer
may be described briefly as the setting up of
“ strains and stresses *’ which travel through

.the ether in the form of ** waves.” spreading
out in all directions and travelling at enor-
mous speed. The subject of wave-motion,
although apparently simple, is well worth a
little closer exanmination.

In the first.place, ** wave-motion ” cap be
set up in any substance which possesses two
qualities, viz.. elasticity and density. Elas-
ticily is the property whereby a body tends
to resist any change of shape. Rubber, which
requires the application of force in-order to
stretch or compress it, is one example of an
elastic body ; whilst steel (say in the form
of a spring orthin blade), which opposes any
attempt to bend, twist, or otherwise deform
it, is another. Density is an essential pro-
perty of all matter. When, for instance, one
end of a rope is fastened to a hook, and the
other end is held in the hand and given a
sudden jerk, a single wave or “ hump " will
be formed at the loose end and will apparent-
ly *“travel ” at some speed towards the fixed
end. Here the elasticily is inanifested in the
resistance offered by the rope to the rapid
* bending ” of its substance caused by the
bhump. The density in the case of this ex-
ample can 'be represented by the weight of
the rope compared to its mass. or. rather,
length and thickness,

Energy Through Rope.

The first “ hump” is lifted up against
gravity, and accordingly tends to fall down
again to the common level. The natural
desire of the rope to remain straight and
*“ undeformed ™ assists in the “ restoring.”
cffect. The combined pull, however, proves
-toostrong, and instead of merely coming back
to the “straight ” the rope “ overshoots °
itself and creates a depression or trough.
This again offends against the elasticity and
tension of the rope, which tries to restore
matters, bt again acts with too much
vigour. And so the process goes on until
the * wave ” strikes against the fixed sup-
port at the far end. If instcad of being
fixed to a hook, the other end of the rope
is held by a second person, the latter will
cxperience a slight tug or jerk as the
“hump” reaches him. In other words,
the “ energy " applied at one end has been
carricd through to the other by means
of a “wave” Having considered the
two qualities which it is necessary for any
medium to possess before  waves  can be
set up in it, we come to another point of im-
portance, namely, the actual nature of the
wave formation itself.

- Two Types of Waves.

In the first place a little thought will make
it clear, in the case of the “ rope wave ” just
referred to, that although the * wave forma-
tion ” actually moved forward from one end
of the rope to the other, the motion of each
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particle of the rope itself was confined to a
limited to-and-fro'motion or “ swing * about
its normal position of rest. To put it in
another way, although the wave form tra-
velled forward bodily over a distance of |
several yards, no single particle of rope
moved more than a distance of two or
three feet, and this only in an up-and-down
direction. But every single particle, in
turn, makes this smaller or vibrating move-
ment. It is the succession of these move-
ments which gives rise to the wave form, and
so creates the illusion that a part of the rope
itself (namely, the ‘““hump”) has actually
travelled from one end of the rope to the
other. This distinction between the move-
@’ of the * wave ” and that of the indi-
viaual particle of the medium should be
carefully noticed, as it forms a basis for the
division of all wayes into two broad types.
In one type the particles themselves move
to ap fro in a direction al right angles to
the direction in' which the wave itself
travels. In the sccond type they move to
and fro along the same line as the patk of the
wave. The first class is called a “ trans-
verse ”’ wave because the path of the par-
ticles cuts across the path of the wave (a3
in the case of the rope).
(To be Concluded. ) -

| VERNIER ADJUSTMENT
A SIMPLE Vernier adjustment which
can be adapted to.act on the variable
condenser ‘of any existing apparatus
is shown in the accompanying diagram. A
rod A, of approximately 4 in. diametfer,
18 taken through a hole bored for the
{;urposc in the front of the panel ‘to the
ack of the set, where it is supported in a
sccond hole sunk in the rear of the cabinet,
A rubber stopper is then procured and a
hole bored through the eentre, this hole, of
course, being of a diameter corresponding
to that of the shaft over which it has to
be fitted.
A rubher washer, B, is treated in a similar
manuer, and is fitted over the shaft in such

RUBBER
ST0PPER N
.

A

wASHER B
CONDENSER
roD A~
e . = =
5 REAR OF SET .

a way that it lays close to the rear of the
front panel of the set as shown ahove.

A contro! knob is then fitted to the end
of the rod, and the device is ready for opera-
tion. It is as well to mention that the rod
should be of a sufficient length to allow it
to stand out well clear from the front of the
panel in order to avoid self-capacity effects.

The distance should be at least two or

_ three inches if the best results are to be

obtained. It is hardly necessary to men-
tion: that care should be taken to sce that
the rubber stopper acts smoothly on the
cdge of the condenser dial, as any crror in
adjustment will either render the action
stiff, which is not conducive to good
working, or will fail to operate the con-
denser at all. whiel is worse.
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well-known concert artiste.

Miss Marion Snowden is one of the foremost teachers of the pianoforte in the country, besides being a very
In this -interview with ¢¢ Ariel’’ Miss Snowden gives her views on the broada

casting of music by wireless.

THE other evening I had the pleasure of
demonstrating a ' Marconi - six-valve
portable receiver to Miss Marion
Keighley Snowden, the talented pianist who
recently broadeast a recital from 2 L O.

As usual, the portable set created a,mild
gsensation. The.lack of an outside. acrial,
‘and the fact that one comld carry the set
about, all contributed to Miss Snowden’s
surprise,

But 2 L O came through quite clearly,
and, after * listening-in,”” Miss Snowden
gave prompt judgment.

“The piano sounds a little ‘ tinny’ at
times,” she said, ‘‘but on the whole I
think the expression and the sense of indi-
viduality one obtains when listening to wire-
less music is far greater than that obtainable
with even the:best of gramophones.

“As far as I am able to judge, bright,
crisp music is best for broadcasting purposes
—music in which the pedal is least used.
After I had played a Chopin Etude (Opus 25)
at Marconi House recently I was told by
{riends that it had not come through very
well on a loud speaker, the general effect
being blurred. This is a work which must
be played smoothly—for which reason I had
to use the pedal as a sustaining link.

“But I am sure it is early yet to say
anything definite, for each time 1 broadcast
they have improved the transmission
beyond belief. My brother, who knew all
the music I had played on this last occasion,
but has a very critical ear, affirmed that
pianissimos in some Debussy pieces—which
are a8 delicate as I can make them—came
through as if I had been playing in the room
where he listened-in. The conditiohs were

favourable for him, and he was fairly near

to Marconi House.

¢ Another who listened-in to this pro-
gramme pleased me by saying that I made
the piano ‘sing.”’ 'One’s friends are kind,
of course, but I regard this less as a personal
compliment than as a tribute to the Matthay
system of piano touch and technique; I
ath sure it must be the most favourable for
broadeasting.”

¢“Strange and Isolated.™™

‘“ And how did you enjoy broadcasting ? ”
I asked Miss Snowden. )

It was not particularly enjoyable the
first time,” was the reply, “ because the
whole atmosphere of the studio at Marconi
House seemed strange and isolated. I
missed the audience teriibly. I should
have felt much the same, I think, if I had
found the piano in a churchyard, with a pair
of candles, on a dark, still night; and beem
asked to play to the ghosts® It isn’t
merely the applause one misses, but, all
sense of the eompany of and contact with
the audience.

“Tt is very disconcerting te hear a whis-
pered warning from the anxious expert while
one is playing, such as, ‘ Not so loud, please,’
or, ¢ Your pianissimos won’t come through,”
particularly in chamber music, when one
has so many things to think about.

*“But the knowledge that one is playing
to a vast audience all over the country is
very thrilling, and I find the terrors of my
first experience greatly lessened now. The
panc at the London Broadcasting Station
has an“exeeedingly nice tone, and it is a real
pleasure to play it.

*“The applause comes to one by post-

next dav! Here i3 a letter from a friend
in Llandudne, f1ll of exclamation marks—
the thrills she experienced on hearing her
favourite Spanish Dances of Granados ; an-
other eomes from Yeadon, near Leeds, and
the writer, who i a wireless enthusiast, says :
‘ Marconi House seems to have discovered
the correet microphenes for reproducing
piano music, as their transmissions are
always much better than the other broad-
casting stations.’ '

Education of Public Taste.

“ But the most wonderful te me is this
postcard from a small cousin, who heard me
in a little village away up on the Yorkshire
moors, miles away from a railway station.
‘I almost felt able to see you, dear,’ she
says.’”

“And do you think the musical pro--

grammes are good ?” I asked Miss Snowden.
‘“A number of people seem to be of
the opinion that ¥the musical standard
adopted by the wireless: orchestra might
be better.” i

“Well,”” replied Miss Snowden, ‘““when
you come to consider the huge public the
orchestra caters for, it must be very diffi-
cult indeed to provide music which will
please everybody. From the programmes
I see every day in the papers, I think,
perhaps, that the standard might be raised

a little. Why not devote, say, one evening
a week to really first-class music? I am
sure this innovation would appeal to a very
large number of listeners-in, and in time.
those who, at the present, cannot appreciate:
a Beethoven Symphony, would gradually
acquire a liking for the great masters.
That is where the Broadcasting' Company
have an opportunity to do an incaleulable:
amount of good in educating public taste.
In time listeners-in would look forward to
an evening’s programme of really first class
music instead of a pol-pourri programme of
musical ‘ third raters.’

Necessary to Diseriminafe.

‘“But broadcasting is young yet,” said
Miss Snowden, “and it is hardly fair to
criticise too closely. There is always room
for improvement in anything, and from what
I have seen and heard, I believe the Broad-
casting Company are quite right in: starting
off with fairly ovdinary musieal programmes:

'They can always be improved as the public

taste changes.”

I asked Miss Snowden what music she
thought best suited for pianoforte broad-
casting. :

“ At present,’”” she said, “it would be
well to diseriminate. Very heavy and very
delicate works are not entirely suceessful
just yet. I should think}! it quite pos-.
sible, however, t6 choose suitably from all
composers—classical and modern. Some
of the old English virginal music of Byrd,
Farnaby, Gibbons, Purcell, and Arne is'
very charming indeed, and some of it would
come through perfectly. In this music
one would not regret so much missing the
resonance of the modern grand piatioforte.”

Miss Marion Keighley Snowden at her piano,

{Photo Vandamm
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Single-Valve Set, complete
Accessones,
lators, H.T. Battery Valve—

£7 10 O
B.B.C. Royalty, £1 0 0
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5s. extra.

Working.

I “sEND
| For |
[CATALOGUE!

THE “ ALDERSGATE "

with
includin g Phones, Accumu-

It Aerial Wire and Insulator required,
Hundreds of Testimonials for Efficient

.all

1
|
Variety |
of Crystal |
lSets. Send}
|

(DEPT. A)),

T AR T

WIRELESS

81,

alternatively
Set giving

Functions
Duo, this

casting.
teries, 2
£10 15
B.B.C. Royalty, £1

required, extra 5s.

THE “PERFECTO"”
2.VALVE SET.

Comprises one L.F. and one.D.T.

where the other gives Range.
A Powerful Set for local Broad-
Complete Phones, Bat-
Accumulator, Valves, for—

If Aerial Wire and Insulators

I All Instruments f
Passed for

| Broadcasting

% Licence, G.P.O. i

to the
Volume

(6]
15 0

A TWO-VALVE SET
WITH REACTION
APPROVED BY
POSTMASTER -GENE-
RAL FOR BROAD:
CASTING. No. 0236.
Comprises one D.T.
Valve and one L.F.
Valve mounted in a
handsome slope back
Cabinet. Separate
filament control for
eaclt  valve, wave-
length range, 200-4,000
metres. Price, com-
plete with  phones,
battery, accumulator,
and valves, aerial
wire, and insulator—

£13 13s, 0d,

Highly efficient . 8-Valve Broadcast-
ing Receiver. Will tune in all the
brondcnsting stations and the low-
wave French telephony.

The H.T. battery is enclosed, and is |
varied by a switch.

. Tuning "is accomplished by con-

denser only, thus making it the
éaslest 3-valve set to work at thel
price of > l

£20’ with all accessories.

LA — ¢

by 1 it, by

—— e The “UNIQUE”

design and a

The valves are behind the panel and aré out of the way,

BROADGASTING REGEPTION SETS

“DUO”

THE

2.VALVE RECEIVING SET.

Designed for Broadcasting only. I
l This Set has a patent coupling, and will
The High Tension Battery |
is enclosed, and there®are only six ex- |

not radiate.

ternal termmals, aerial, earth, phones,
and low teunsion.
We claim that this Set is the easiest
2-Valve Set ‘to manipulate on the market.
Price-complete, all accessories for work- l
ing, including Phones, Batteries, H.T. and
L.T., Aerial Wire, Insulators, and Valves, |
Total £10 15 ol

B.B.C. Royalty stamp, £1 15 0 extra.

Size of Cabinet, 2 ft.

Py s S ) P g e et it e ey Pt My (e e e

7 ins.

high finish.

and can be seen by 3 peep holes.

The batteries fit

making it a

High-Frequency Transformer with one D.T. and one L.F. A
Tapped Inductance is on the right-hand side of the set, with

set that is absolutely self-contained. Has

2 terminals for .coils for higher wave-lengths.

£20 complete with phones,
9 aerial, and 2 insulators,
Theré is no doubt that this is the finest piece of work-
.- manshjp which can be bhad at this price.

accumulators,

B.B.C. Royalty Stamp, £2 5 0 extra.

INSTALLATIONS LIMITED
TURNMILL STREET, LONDON, E.C.1.

(Nearly oppos:te Farringdon Street Station, Metropohtau Railway.)

3-VALVE RECEIVING SET.
As can be seen by the photograph, this set has a unique

into the cuphboard on the left, thus

batteries,

T T T T T T T TN
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a

=
=
=
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VALVES

.....m“-,.‘inw sadiare

EDISWAN

s [ THE EDISON SWAN ELECTRIC Co.,
. “A| Head Office: 123/5 Queen Victoria Street, E.C.
London Showrooms : 123/5 QUEEN VICTORIA BT., E.C. 4

VICTORIA BT., S.W.1

Works : PONDERS END MIDDLESEX g

Ltd.

4

BRANCHES :-
Aberdeen Bristol Edinburgh  Leicestar Notungham
iins Cardiff Glasgow Livernool Sheffield
Birmingham Dublin Hull Manohester SOummp\on
Brighton Dundes  Leeds Newcastle Swensea
elbourne Brisbane Sydney Adelside

The Essentiél Part
of the Receiving Set
is the Valve.

Ediswan Valves, by their actual performance,
have proved themselves to be the best on the
market for sensitivity, silence in~working
and robustness.

Type AR : : 15/=each
Type R. : ¢ 17/6 each i

Why not send us your name.and. address? (I
We can probably tell. you something of H
interest regarding Wireless matters. ‘

Ask for Leaflet W.

ij’

i |
@

i.i"

WI

I

HEADPHONES AT PRICES
TO SUIT EVERYBODY.

- adjustable. 4,000
ms.

“ FEDERAL PHONES," lmown “to uil \\lrcless E\pcrx-
Y BRITISH HEADPHONES," stamped BBC "Excellent

light,

quality o
Special line of French Phoncs, sizifar to “BRUNETS”
Call and inspect them for vourselt .
“WESTERN ELECTRIC,” comment. uqneces%ary, 4 000 ohms
“ AMPLION * in stock.

Loud Speakers Actually

Junior

INTERVALVE TRANSFORMERS free [rorﬁ disfortion

THE WATERL0O ELECTRIC Co, §

129,

PHONE : HOP. 56

o b

N O eDw & o

Waterlco Road, S.E.1.
ELECTRICAL & WIRELESS ENGINEERS

Please send sufficient postage. ba.lance refunded.

‘HBRB’S REAL RADIO SERVICE

“ WESTERN ELECTRIC CRYSTAL SETS.” Stamped ;
B.B.C., in magnificent cabinet, oomplc.te with _1- pair :
‘“ Western Elee. phones.” .. 2 6 .
" GECOFPHONE ” CRYSTAL ss'r ‘B.B.C.  Complete with
Telephones, Aerial and Earth wi ires, lead in, ete. 510 O
* CRYSTAL SETS » Stamped 13.B.C., mounted in Cquct. 2 270
AERIAL WIRE, 7'22, bare copper, stranded, 100 ft 2 6
INSULATOR3, Reel,.1id. Eag, 3d. Shell 9
BATTERIES for H.T. 4 & 5 volts, economical and emclent
perdoz USSR - & NEOE e . 1]
HIGH TENSION BATTERIES 15 \'Olt 2/6 36 volt, 6/6
66 volt. 10 6
ACCUM ULATORS: 4 volts 20 amp 14/- 4 volt 40 nmp .
i 19/6 : 4 volt 60 amp. . 5 o o .
VARIABLE cONDENSERs “Panel Mountmg In Cellulond Case
s.” d. S. d.
001 12 6 15 0
0°.05 10 G 13 0
-0003 9 6 3 1 0 .
LS, set of 7, 150.4.000 met 55 g- [ evermmenenini
BASKET COiLS, set o 5 metres . H
SLAB COILS, set of 8, 150-25.000 metres 7 6- - COMPLETE
b ]
?
b4

e

The Apollo is ol extreme simplicity,
complete. down tosthe minutest detail.

Wire, JFour Insulators,

£4:8:0

lnciuding Royalty. ! miles.)

s | nearesl dealer sent on application.
particulars in Catalogue.

AGENTS WANTED.

: earth, Aerlal and Telephones,

APOLLO gx' ™

Passed by P.M.G. Marked * B.B.C.”
yet perfect in every way.
Tuning is effected by means of a

It 18

variomec ter,
which has been
proved by cop-
stant tests to
be the best

knowledged to
be the finest
crystal in the
world—is-care-
fully enclosed °
in a glass
cylinder, and
is therefore un-
pervious

dust. Although
the * Apollo®*
is very sensi-
tive it will
withstand = a
good amount
of misuse with-
out getting out
of order.

DESCRIPTION

Receiving Set
in _handsome
solidMahogany

Case, comprising specmll) sensitive ** Pericon
uetector Variometer Tuner and Terminals for

100 feet Aerial

and one pair Sensitive

Double Ueadphones, C. & S. (4,000 ohms).
i5 extra headphones may be used.

-Up to
{Range 20

Calalogue of APOLLO Wireless Sm and Arcessorws and address of
“Apollo® Valve Sets now ready.

Full

CRAIES & STAVRIDI, 4, BUNHILL ROW, LONDON, E.C.1
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PART XIL.

IN the previous articlee we noted the
different functions of the  accumula-
tor” and “high tension” battery
used in connection with valve receiving
sets. The accumulator passes a fairly large
current through the filament of the valve,
"and the high tension battery applies a fairly
high tension or pressure,” to the metal
cylinder (usually referred to as the “ plate’)
which surrounds the filament.
_The object of passing this current through
the filament is to raise the latter to a certain

temperature. The Greek word thermos
means ““ hot.” This is why wircless valves
are called * thermionic ” valves ; they are

operated by making the filament hot. Of
course, in heating the filament by passing
an electric current through it, we also,
accidentally, ‘produce light. The
lights up to a greater and greaber brilliancy
as tho filament is made hotter and hotter.”

An Accldent.

But the light so produced is not an
essential factor. In the case of an ordinary
¢électric bulb, the whole object of passing an
electric current through the filament of the
bulb is to produce light. Yet this bulb
accidentally produces hea! at the same time.
In the former case, heat is the essential thing,
whilst light is an accidental by-product, as
it were; in the latter case, light is the
essential thing. and heat is produced acei-
dentally. -Nevertheless, since the light
produced by a wireless valve increases as
the heat of the filament increases, it serves
as a useful guide for the operation of a valve
in Era.ctl

Now, the accumulator is connected to
both ends of the filament wire, thus causing
a current of eleotricity to flow from’ the
former through the latter.
tension battery is connected in quite a
different way. - Only one wire is'taken from
this to the plate of the valve. The high

tension battery, therefore, in the normal-

course, sends out no current. It ‘merely
exerts an electrical pressure on the plate
of the valve.

One side of the high tension battery is
connected to the plate of the valve, but the
other side is connected to the filament.
Of course, if the filament and the plate were
touching one another inside the valve, a
current would immediately flow from this
ba.ttery, because there would then be a

* complete circuit,” viz., from one side. of
the battery to the plate, from the plate to
the filament (these being in contact), and
from the filament to the other side of the
battery.

The plate and filament of a valve are not
in contact, however ; they are separated from
each other by a distance of about a quarter
of an inch. (Moreover, this is done for the

‘express purpose of preventing any current.

from flowing direct from the plate to the
filament, the reason for which will be seen
presently.) Of course, if this gap could be
made conductive at any moment a sudden
gush of current would take place from the

battery, and, on making the gap non-con--

valve

But the high
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ductive again, the current would be shut off
at once.

This is really the way in which the valve
isoperated. When the filament is heated to
a suitable temperature, it shoots off little
particles of electricity from its surface.
These little particlés are hurled across the
valve from the filament to the plate, and
their effect is to make the gap conductive.
As soon as this happens, therefore, a stream
of electricity pours from the high tension
battery and Hows across the valve. In-
cidentally, the telephones are connected in
the same circuit. so that the current also
flows through them.

So long as the temperature of the filament
remains steady, this current remains steady,
and, therefore, does not cause the dia-
phragms to vibrate. But should anything

cause this current to vary in strength, the

diaphragms of the telephones would then be
affected. As was explained in" a previous
article, a steady current will not make
telephone diaphragms vibrate, whilst' an
unsteady, or fluctuating, current will do so.
Moreover, the diaphragms will vibrate at
the same rate as the fluctuations that occur
in the current flowi mg ‘through the telephone
coils.

Positive and Negative.

When ‘the valve is connected up, before
any signals are picked up by the aerial,
there is a steady flow of current across the

“valve, from 'the plate to the filament, and

this current is conducted through the coils
of the telephones, and as it i3 a steady
current, the diaphragms are not vibrated
and no sound is heard. Now, electric
charges, like magnet, poles, are of two kinds.
Magnet poles are * North ™ and “ South,”
and electric cha.rges are said to be ““ positive ”

and “ negative.” And just as like poles
repel and unlike poles attract, hke electric

‘THE THERMIONIC VALVE.

charges also repel and unlike charges attract.
Between the filament and plate of a valve,
but not touching either, is a small spiral of
thin wire. This wire is connected to the
down lead of the aerial. When the waves
from a transmitting station strike the aerial,
therefore, they give rise to small electric
ourrents which flow down on to this wire
spiral, making it alternately positive and
negative. As the spiral (usually called the
grid) changes rapidly from- positive to
negative, the current flowing from the high
tension battery is shut off and switched on

“at the same time.

The Meaninz of a Name.

That is to say. at one moment the grid
repels the current that tries to flow from the
plate to the filament, and at the next
moment attracts 111 and, as it were, .en-
courages it to flow, The positive and,
negative currents that flow in an aerial
when signals are picked up thus produce
fluctuations in the current that previously
flowed steadily through the coils of the
telephones. These . fluctuations occur in
sympathy with the currents in the aerial,
with the result that the diaphragms of the
telephones vibrate at the same rate as the
sound waves that strike the microphone at
the transmitting station.

The reason why a valve is called a valve
will now be obvious. The grid, when acted
upon by the received aerial currents, alter:
nately shuts off and releases the current
which tends to flow from the plate to the
filament. The grid is made in the form of a
spiral, or mesh, so that a steady current can
flow through it before signals .arrive at the
aerial. If the grid were also a metal
cylinder, like the plate, no current cauld
pass from the plate to the filament in the
first instance. Being in the form of a spiral,

this steady current can flow through it.

Testing Valves in the G.E.C, Laboratones. Wembley. The valve under test has a pressure of 5.000
volts D,C. on the plate



260

BEGINNERS’ SUPPLEMENT,

Popular Wireless Weekly, April Tth, 1922,

QUESTIONS & ANSWERS FOR BEGINNERS.

NOTE.—On this page the beginner will find a selection of questions and answers which will concisely deal

with many Jittle problemis me# with in the erection of a wireless receiver.

their queries to the Technical Dept.,, Room 138, The Fleetway House, Farringdon Street, London, E.C.4,
where they will be carefully and promptly dealt with, Replies are sent by post free of any charge.

Readers are invited to send

Q. Using a threc-coil tuner I find that
best results-are obtained with the reaction
coil away from the secondary. AsI bring it
nearer the signals die away. Should this be
50 ?

4. Your experience points to the fact
that you have your reaction coil wrongly
connected. Try turning the coil round so
that the impulses go round it in the opposite
direction. °As you have the coil now, these
impulses will react upon the secondary coil
in such a way as to oppose the currents
flowing in that coil. This will naturally
result in the signals becoming weaker the
nearer you couple the reaction coil to the
sccondary. If your set is working properly,
the nearer you bring the reaction coil to the
secondary thc louder should become the
signals until at last the valve goes into oscil-

- lation with a sound like a loud * pop.”
When this occurs the reactance should be
decreased until the signals are again heard
clearly and free from distprtion.

-k & *

Q. What are the best contacts for
galena, hertzite, permanite, silicon, carbo-
rundum.

A. The first three operate successfully with
a coppor “cat’s-whisker”” contact, though
in many cases a silver one has been found
to. give better results. Silicon should have
a gold pdint contact. = Carborundum is used
with a flat steel plate or strip pressing fairly
firmly-upon one of its sharp points. In this
latter crystal a potentiometer and battery
are needed.

* k3 3k
Q. What size b@iftery and potentiometer

are needed for a carborundum crystal.

A - A 3-volt cell or two 1-5-volt dry
batteries would he quite O.K. The potenti-
ometer has a resistance of 200—300 ohms.
A small current is always flowing through
tlie potentiometer. so that when the set is
not in use the batteries should be discon-
nected in order to prevent waste of their
energy. The cells should last for several
months if properly used.

* k *

Q. Ibhavea 2-valve B.B.C. receiver using
reaction. Is this quite legitimate ?

A. Yes'; the use of reaction is permitted
by the P.M.G. in all receivers, including
those stamped B.B.C., provided that it is so

employed as to be incapable of causing tho

aerial-to oscillate, and thereby giving rise
to interference. You will probably find
that the reaction coil of your set is coupled
to the anode or plate circuit of the first valve.
* *® *

Q. Would not .two.plates of lcad in a
solution of sulphuric acid be quite sufficient
to form an accumulator?

4. No. They would undoubtedly form an
accumulator, but a large number of charges
and discharges would be necessary before
any useful amount of energy could be
stored. The plates would have to be
“ formed ” before being of any real value.

The charging and discharging would eventu-
ally do this, but it is more satisfactory and
quicker to prepare the positive plates by
filling holes in them with red lead. The
negative plates are prepared with litharge
coating. A few charges then converts the
red lead into lead peroxide on the positive
plate, while the negative plate is reduced to
spongy lead.
*

* *
Q. How does a loose-coupler work ?

_There docs not seem to be any connection

between the secondary and the ‘aerial. Is
that as it should be ?

A. Yes, thatis quiteright. No metallic or
electrical connection is necessary between
the secondary coil and the primary or aerial.
When a current flows through a eoil it gives

the “induction” between the two coils,
thus varying the strength of current flowing
in the secondary coil.

* * *

@. Can Wood’s metal be used for
soldering connection to terminals ?

A. It can be used, but it is not likely to
give a satisfactory joint as the eolder is so
soft. If you use Wood's metal for this
purpose you run the risk of having a great
deal of trouble over loose connections, as a
slight jar will often be sufficient to release
the giip of the solder on the wire or ter-
minal. Where no strain occurs, as .in

crystal cups, this type of solder is quite
efficient, but we would not advise its use
for terminal connections.

—lp b =

Mr. James, director of the Holborn Radio Co., ¢ listens-in > on one of his own sets..

rise to a magnetic effect all round the coil,

‘and this effect varies as the current varies

in the conductor or wires. Now, as the cur-
rents flowing through the primary coil from
the aerial are oscillatory-—rushing up and
down—so the magnetic lines of force or
field round the primary will be constantly
changing. The property that a eurrent has

-of causing a magnctic field to rise round the

conductor holds good for the converse,
namely, that a magnetic field cutting a con-
ductor will give rise to a current in that con-
ductor. The secondary of the loose coupler
is therefore so' placed that it is cut by the
lines of force from the primary. These
lines are continually changing owing to the
oscillatory current in the primary, and are
in their turn giving rise to changing currents
in the secondary. These currents are exact
replicas of thosc in the primary, though
their strength can be varied by varying the
distance of the secondary from the primary
coil. This variation of distance merely has
the effect of varying the number of mag-
netic lines cutting the secondary, and hence

@. Which do you consider the better type
of H.F. transformer, the plug-in type in
preference to that covering all wave-
lengths by means of tappings ?

A. For low wave work it 18 advisable to
use the plug-ih type in preference to that
covering al wave-lengths and using
switches. The latter is not usually an
efficient instrument as a great deal of dead
end ¢ffect is bound to ocecur, and this makes
the fine tuning of the H.F. circuit almost
impossible.

3 *. #*

@. Can spider web coils be used as tuned
anode coils ? :

A. Yes; they are fairly efficient in this
respect, and also lend themselves to easy
coupling with a reaction coil. The size of
the coil varies with the wave-length- re-
quired, but in every.case a 1 in. centre and
7 slots will be found to be quite 0.K. As
the wave-length rises you can use finer wire
instead of greatly increasing the size of the
coils. A reaction coil of the same type will
be found quite satisfactory.
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By SEXTON O’CONNOR.
PART 1.

A HISTORY OF WIRELESS TRANSMISSION.

HE idea of signalling across “ spaee,”
i.e., without the use of a wire con-
necting the sender and receiver, first

arose shortly after Faraday’s dlscovery
of what is now called the ‘‘inductive”
action of an electric current.

It is commonly said that a current flows"
“in” or ‘ through > a wire. This is only
a half-truth. The fact is that only a portion
-of the electric energy concerned is concen-
trated in the wire itsef. The rest spreads

r “leaks ” outwards from the wire for a
considerable distance, and sets up an in-
visible “ field of induction” or * strain ”
on the surrounding ether.

‘Hertz’s Experiment.

The truth of this is fu]]y borne out by the
. well-known- “ cross-talk > or interference
effcct so frequently experienced when using
the ordinary telephone, which is simply due
to the * field ’ from one line spreading out-.
wards and cutting across a nelghbourmg
line. In other words the “interfering voices’
are being transmitled from one line by
“ wireless,” and are being received on the

“ acrial * formed by the second line.

It was soon found, however, that the

‘range ” of such inductive effects was far
too limited to bc of any practical use for
signalling purposes.

In those early days n modern high-frequency
currents were unknown; and this formed
a fatal bar to suctess. With currents of a
lower frequency than about 50,000 cycles
per second the electric ““ field ” is, so .to
speak, ° strcky #and will not splead far
afield from the conducting wire.

About the middle of last century the
famous scientist Clerk-Maxwell, first sug-
gested, in effect, that if currents of very

AERIAL
ATAIN SPARK GAP

TUNING  INDUCTANCE

high frequency were employed, a con-
siderable proportion of the energy seated
in and around the conductor would actually
detach itself from the wire and travel
out\\ ards through the ether in the form of

‘waves.” By a process of mathematical
reasoning he showed that such waves
would be of the same general nature as those
which carry light and heat to us across
stellar space.

Twenty years later, in 1887, Heinrich
Hertz proved this reasoning to be correct.
By using the spark discharge from Leyden
jars he obtained oscillatory currents of
tremendous frequency, and shewed in fact,
that such currents created * waves ” which
could be detected a considerable distance
away. |

The ranges obtained by Hertz were still,

however, very limited. The difficulty at
this stage was not a question of frequency.
In fact, the frequencies used were far too
high and the wave-lengths in consequence
too small.

The next problem, therefore, was to find
some means of diminishing the frequency so
as to produce longer waves which would
““ carry ”’ more energy and so travel farther.

Ten more years were to clapse before-
Marconi in 1897 solved the difficulty by the

— =N

SPARK

INODTION
GAPp Core.,

TRANSIUITTING
AEY.

TONED
* SECONDARY ™
RCUIT,

D Frg 2.

apparently simple device ot fccdmg the
spark discharges from a Hertman oscillator
directly into a long upright .or-* élevated
aerial. Such; an. arrangement’ will radiate
waves which, \vhen measured in metres, are
equal to four and a half times the lcngth of
the aerial in metres. He used, a-siii'ar

.. elevated aerial to “ pick up’* the waves

at.the 1ece1vmg end.

It is interesting to notc here that a
Russian physicist. named "Popoft. had, actu-
ally used an elevated .aerial for recejving
electric oscillations before Marconi, but- so
long as only short ‘wave-lengths could be
radiated this, by itself, ;was. Cof little. use.
Popoff apparently missed what now seems
a rather obvious point, namely, that of
fitting the fransmitting station with an
upright aerial.

Sir Oliver Lodge and “ Tuning.”’

Once Marconi had taken this vital step
forward, progress was rapid. Within a
few years wireless signals  were being
successfully received over a range’of several
hundred miles. _

It should be mentioned that a year after
Marconi’s pioneer invention, Sir Oliver
Lodge made another important advance by
inserting ‘‘ inductance ” in the otherwise
plain aerial, thereby * loading ” it so that it
would radiate still longer wave-lengths.
Lodge also appears to have been the
first to realise the importance of ' tuning ”
both the sending and receiving aer vials to the
same frequency. The orwmal Lodge trans-
mitting circuit is shown in Fig. 1. The
anan"cment of Leyden jars and various
spmk balls looks rather quaint at the
présent day, but there is no doubt of the
value of his introduction of the  aerial

tuning inductance.”

In 1900 Marconi evolved w! hat still remains
one of his most important contributions
to the subject. This improved circuit

arrangcmentis shown in Fig. 2, and was
covered by the famous ‘“four sevens”
patent of which so much mention is made in
wireless literature.

Instead of coupling the spark gap
dircetly to the aerial, the oscillations are
built-up or * concentrated’ in a closed
secondary circuit. This, in turn, is loosely
coupled to the “open ” or radiating circuit
formed by the clevated aerial, both aerial and
secandary circuits being tuned to the same
frequency.

The combined circuits when used in
transmission, give a greatly increased range
and an output s of practically constant wave-
length. When applied’ to reception the
closed secondary circuit acts as a kind . of
“ filter,” helping to shut out from the
detector all signals which differ in frequency
from that to which the ecircuits are tuned,
and thus preventing interference or jamming
by uudesired signals.

At this stage of development, the * sparx ”
system of wireless transmission may be said

- to have reached maturity. Further.improve-
. ments were, however, made from time to

time to increase its efficiency in dctail, but
most of these are outside the scope of
the preseat article.

(T beconcluded.)

CATALOGUES.

ADIO Instruments, Ltd., have just issued
anew cafaloguc dealmg with every con-
ceivable king of wircless sct, from the 103
griinea cabinet to the erystal receivercomplete
for under £5. All the apparatus has beein
designed with a view to simplicity in use, end
conforms with the régulations-of the Broad-
casting Licence every way. A ‘“Dis.
tort-ion]css Loud Spoakcr ” is also featuyed,
claiming a fair volume of sound with a pure
tone. As a matter of fact, a ccrtain amount of
*loudness ” is sacrificed in order to obtain
this clarity of reception.
* * *

A useful little hooklet has been issucd
by the Marceni Scientific Instrumeat Co.,
Ltd., dealing with their speeial unit system.
The hooklet gives a full deseription of cach
unit, how and where it acts, and a complete
wiring diagram of the set of three valves with
tuning,units and telephone transformer unit.
Full “instractions for tuning-in are also
provided, and the amateur possessing ono
of these scts, or contemplating the purchase
of one, will find the brochure of " great
assistanoc. Besides the uniit sct, the same
company,provide cabinet scts of one, two,
three, and up to 6 or 7 valves.

#* * ap

A useful accessory has been brought out
by the Sterling Telephone and Electric Co.,
Lid. It consists of a long block containing
a number of terminals for the connection of
up to six pairs of te]ephone‘rccelverﬂ This
telephone block is so arranged that the
phones cah be either connected in parallel or
se1ies-parallel.
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" WIRELESS ON TRAINS.

By G. H. DALY.

HE use of train wireless for the reception
of broadcasting. holds out decided
possibilities of increasing the comfort

of the travelling public. Also everyone
knows how indispensable the ordinary
telephone is to the business man, yet if
this man finds it necessary to travel by
rail to a town some distance away, he is
cut off from the world for a number of
valuable hours. A simple system of
wireless tclephony would obviate this
and bring & large sum of money into the
coifers of the railway companies.

With railways, unlike ships or aircraft, it
is possible to utilise wired wireless, which
has certain advantages over ordinary wire-
less. '

Early Experiments.

The first railway in the world to make use
of wireless was the American Lackawanna
and Western Railroad. In November, 1913,
this company fitted their * Lackawanna
Limited ** with a wireless telegraph installa-
tion, and constant communication was
maintained’ between the train while travel-
ling, and the wireless station at Ring-
hampton and other-stations erected along
the Hne.

The following December a sleet storm
brought down the-telegraph wires between
-Hoboken, N.J., and Scranton, Pa; this
would have resulted in a three days’
stoppage had it not'been for the train wire-
less etuipment which enables traffic to be
dealt with as usual.

About this time thc Union Pacific Rail-
road also began experimenting on train
wireless at Omaha and fitted wireless
inatallations in six of the towns on their
system.

On the entry of America into the war the
Lackawanna Company had to suspend
further experiments, and it was not until
March, 1922, that they restarted train
wireless. In the meantime, wireless had
made great strides forward, and it was
possible to equip the historic * Lackawanna
Limited ” with wireless telephony instead
of wireless telegraphy. -

Broadeasting on Railways.

The wireless apparatus consisting of a
15-watt valve transmitter and a valve
receiver was installed in a buffet car. A  An
acrial of the cagé (or sausage) type was
carried on the roofs of two of the cars.
Excellent results in receiving and sending
were obtained over a distance of 25 miles,
and no appreciable interruption of com-
munication was experienced when passing
through tunnels or when going over steel
bridges or through cuttings. \

Early this year the Chicago Elevated
Railroad experimented with wireless tele-
phony with the idea of providing
concerts transmitted by wireless tele-

phony to all suburban trains. The first

test took place on a car of the Chicago,
North Shore and Milwaukee train, when
a succedsful concert was held while the
train was in motion. -

The Southern Pacific Railroad have also

adopted a system for providing concerts to
passengers on long distance journeys. The
first concert was broadcast from ILos
Angeles of cinema fame. Other enter-
prising lines have installed a loud speaker
in each car, while in some cases a loud
speaker is attached to each seat. On'many
lines it is possible for passengers to telephone
from the train and inform their friends
verbally of when they are likely to arrive.

The first occasion on which wircless

was applied to railways in this country was’

during the railway strike of September-
_October, 1919. For, owing to the possibility
of ordinary telephonic communication
being interrupted the Government decided
to link up all railway centres by iireless
telephony. i

On the 3rd October operations were
started on the Midland line, and by the
7th officials at St. Pancras—the London
Terminus—were able to speak to Birming-
hem, Leicester, Durham, Rotherham, and
Leeds, the last-named being 170 iniles
from St. Pancras.  The sets used were
Marconi 1/2 k w. Portable Y.C.1.

It was the intention of the Government
to link up all other centres of our.great
railway systems, but on account of the
termination of the strike this was never
cerried out.

Interesting Tests. -

On ‘October of 1919, a special, wireless
coach of the Great Western Railway was
attached to the morning Paddington to
Bristol train, and throughout the whole
journey of 117 miles signals were received
from the Woolwich Experimental Army
Station which was transmitting on a wave-
length of 150 metres. On the train a loop
aerial was carried for reception. Signals,
however fell off when going through
tunnels and under bridges, although good
signals were received under- an iron roof at
Paddington station.

The following month thé same coach
-was fitted with a 120-watt valve trans-
mitter and attached to the Irish mail from
Paddington to Fishguard. The wave
length this time was 1,370 metres, and
signals transmitted from the train were
received at Woolwich for the first 70 miles,
but were then jammed by an R.AF.
station. Aceording to the officials con-
cerned these experiments proved that,
with- a loop aerial 2 feet square inside a
compartment, and apparatus oceupying
a space of 4 feet 6 inches by 2 feet 6 inches,
contmunication could be maintained be-
tween Woolwich and the train during the
whole of the journey of 261 miles from
Paddington’ to Fishguard.

In 1920 the ‘Marconi Company carried

out wireless telephony tests between Eus-

ton—the London and North Western

Railway terminus—and Crewe, a distance

of 158 miles.” * Results were extremely

satisfactory, speech being ¢learer than by

the ordinary wire teléphony. Colonel
Cortez Leigh, the divisional electrical
engineer of the L. & N. W. Railway stated
that the experiment was tried partly be-
cause, after their experiences of a severe
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storm, when most of the’ telephone wires
came dewn, it was thought desirable to
have a stand-by in case of a similar occur-
rence. \

Soon it is hoped that all passenger trains
will be fitted with wireless telephony so
that travellers may relieve the monotony
of the journey by listening to the latest
news, music, Qr speeches. .

The train wireless at present being ex-
perimented upon in Fiance is to utilise
the telegraph wires running alongside the
railway lines as a means of guiding or carry-
ing the wireless waves sent out by a central
wireless station. This is samewhat similar
to the wired wireless invented by General
Squier some_time ago.

- Wirad Wireless on Railways. B

In Germany the well-known Hamburg:
Berlin express is equipped with wireless
telephony, and it is claimed that passen-
gers can converse with telephone subseribers
quite as easily as when in their offices.

The most interesting use of train wircless
in Germany, however, is a wired wireless
safety device for informing the driver of an
engine when he is approaching a signal post.

At the railroad station of Angemiinde a
wireless installation has been fitted which
radiates into the telegraph wires a never-
ending stream of wireless waves. This
wireless energy travels along all the tele-
graph wires of that particular section of the
railway, end, as is the case with the French
wired wireless system, this energy can be
picked up by a wireless receiver for some
hundreds of yards on either side of the wires.

Now the engines of all trains on the line
are fitted with- a special type of wireless
‘receiver which picks up the waves from the
telegraph wires, The energy passing
through this receiver operates. the needle
of a very sensitive galvanometer in the
engine cab. And as the energy is being con-
stantly transmitted the wireless receivers
on the engines are constantly receiving sig-
nals. Therefore the galvanometer needle
is being constantly deflected by the -unend-
ing stream of wireless signals from the tele-
graph wires. . ¢

Wireless Signailing System.

The face of the galvanometer is so
arranged that when the energy is deflecting
the needle, this needle is out of sight alto-
gether, and therefore cannot be seen by the
driver. When, however, no wireless signals
are being received on the engine the galvo
needle springs back to its zero position
and can be seen.

The idea is that no wireless energy will be
received by the engine receiver at a certain
place some hundreds of yards form the signal
post. Thus the needle will be seen as the
train passes this point and the driver will
know that a signal is near.

The method adopted to prevent the train
from receiving energy just before approach-
ing a signal post is to surround the telegraph
wires with a metal sheet or tunnel. This
effectively stops the waves emanating from
the telegraph wires, owing to the fact that
any electrical conductor, such as a sheet
of metal, reflects wireless waves striking
against it and prevents them from travelling
further in their original direction.

Therefore, when passing this metal screen
no energy is received by the engine receiver
and the galvanometer needle becomes
visible.
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HOW TO MAKE TELEPHONE
HEADBANDS.

AANY excellent ex-Government ear-
Ppieces are on the secondhand market.

These are mostly sold without head-

bands. and the purchasers of such will find
it necessary to obtain or improvise these
necessary adjuncts. Now, nothing mars the
enjoyment of a lengthy period of listening-

afgura z

D

in more than uncomfortable and ill-fitting
phones. = To fit snugly but firmly to the cars
each phone must hdve some sort of * uni-
versal motion”’ This is simply and effec-
tively provided by what is &nown as the
“ stirrup and gymbal”

This article describes how the writer made
such a headband for a pair of ex-Government
ear-pieces at a cost of only one shilling and
threepence for materials. The materials
required are as follows :—11 inches of steel
gramophone spring, $ in. wide (failing this
a strip of springy brass would do) ; 2 brass
detector brackets (Fig. 3) ; 1 piece of springy
brass ribbon, £ in. wide, 8 in. long ; 1 piece
of brass wire, No. 10 SW.G,, 6 in. long; 2
valve sockets ; 8 screws and nuts, 2 B.A.

The diagrams clearly indicate the
assembly of these parts.

Fixing the Phones

The steel spring is bent to the arc of a
circle of 6 in. diameter, as shown in Fig. 1.
This can be done by coaxing with the fingers.
About half an inch of each extremity is then
heated in a Bunsen flame to a cherry-red
and allowed to cool in the air. This softens
the stee) and allows of the four holes being
punched or drilled therein to take the tiny
screws and nuts which secure the brackets
to the spring (see Figs. 1 and 4). It will be
observed that the softened ends are also
turned in at an angle, that shown in the
sketch being about correct.

Having fastened the brackets to the
spring, the two valve-sockets may now be
fixed to the lower members of the brackets.
The screwed shanks of the sockets are filed
or sawn off and the bottoms filed level. Tin
the bottom of each, and also the face of the
brackets on which they are to rest. It is
then only necessary to lay the sockets in
place and heat in the Bunsen till the solder
runs, and allow to cool to effect a neat and
good union.

A twist drill must now be passed carefully
through each socket and the base of each
bracket, so that each forms a tube in which
the 10 S.W.G. brass rod can slide freely.

Attention may now be turned to the
stirrups for the ear-pieces. Fig. 2 gives a

clear idea of this simple fitting. The brass
rod is divided into two 3 in. lengths, each of
which is threaded top and bottom to take
nuts 4 B.A. The piece of § in. brass ribbon
is also divided equally and drilled, each with
three holes, one in the centre to take the rod.
which is secured by a nut either side and
soldered, and two smaller ones near the
ends, which are tapped 2 B A. for the little
pivoting screws seen in Figs. 1 and 2. These
little screws are the same as those used for
the brackets and mayv be obtained with -the
detector brackets and valve-sockets from
any wireless dealer. The cases of the ear-
pieces are now drilled with a small counter-
sunk hole in diametrically opposite positions.
as clearly shown in Figs. 1 and 2. Tt is not
necessary to drill right through into the
interior of the cases; these being fairly thick,
The brass strips, being now fixed to the rods.
are to be bent into stirrup form, the screws
being inserted and tightened up, and the
ear-pieces slipped into place. The ends of the
stirrups should, of course, be sprung inwards
somewhat first so that it is necessarv to

"leather pad.
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open them si#zhtly to get the phones in
between. This ensures a pincer-like grip of
sufficient power to hold the phones securely
in position.
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This completes the job, except that one or
two refinements, such as covering the band
with leather, neatly rounding off.all sharp
edges from the metal parts, etc., may be
indulged in at the option of the maker.

Very Convenient.

One great convenience of this form of
headband is the instantaneous case with
which an ear-piece can be slipped out of its
stirrup and used singly. A very uscful
dodge, where the phone capacity of a set
is limited (as in a crystal or single-valve set)
and it is desired to split ‘the phones up
amongst several people, is to make three or
four of these headbands and fit one side
of each with a dummy phone composed of
a disc of wood, padded with a wash-
This forms, a convenient
and comfortable arrangement, enabling one
to turn a *“ deaf ear ” to cxtraneous noises.
It will be greatly appreciated by anyone
who has experienced-the agony of holding a
single car-picce o one ear and plugging the
other ear with a finger of the disengaged
hand during a lengthy session of 2 L O.

GLASS PANELS.

AN ingénious experimenter who wishes
to sce the component parts of his

apparatus in action has_evolved the
idea of dispensing with the ordinary ebonite
panel facing and substituting glass, thus
cnabling him to see, to a certain extent,
the internal parts of the set without the
disadvantages which result from having
the various parts exposed to dust or dirt.
In constructing a panel of this character,
it is probable that the greatest difficulty
to be overcome is that of sinking holes
through the glass face.

A simple way to make the required holes
is to obtain some sand, and, after damping
it, place about as much as ean be contained
in, an ordinary. teaspoon on the spot where
it is desired to make the hole. A cast
should then be made in the sand by means
of a piece of cylindrical wood, th¢ diameter
of which should correspond to that of the
desired hole. Some lead or solder should

then be melted and poured into the cast,
when it will be found that the glass will fall
out, leaving a fine hole. 'If the glass is
treated in thig manier, a cheap and service-
able panel will result.

Photo]

A Broadeast Concert in full swing at the Manchester Station.

[Metropolitan-Vickers
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FURTHER

VALVE SET FAULTS

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

EXT we come to another quite common
annoyance, and that is “ stumbling.”

This is more technically and correctly
described as “ intermittent fading.” Signals
are quite good for a little while and then
they fade away suddenly or gradually,
sometimes into absolute inaudibility "and
then suddenly or dgain gradually they
resume their normal strength. This may be
repeated at frequent or infrequent intervals,
but is one of the most annoying of all the
faults that may be experienced,because, with
the perversity of all such happenings, the
fading always seems to. occur just at the
critical moment, preventing the identifica-
tion of a station or the hearing of an
important announcement. Quite frequently
the trouble can be located as existing in the

H.T. battery .or accumulator, and the;

previous remarks about these hold good in
this case also, with the addition that in the
case of the accumulator, the cells should be
examined very particularly with regarq to
internal shorting of the plates,

Grid Leak Troubles.

This may be caused by the deposit of
some foreign substance on the surface of the
plates, or excessive “ fanning * or splaying
of the plates at the top orthe bottom. Also
“buckling ” may have occurred. This
latter, caused by the shorting of the accumu-
lator terminals or any other form of excessive
discharge of cuirent or charging,is very
visibly evidenced by .the bending of the
plates in a literal sense. However, should
the ““ fading ”* be caused by the L.T. accu-

mulator or any intermittent or bad contact’

or cotinection in the filament circuit, a close
examination of the glowing filament of the
valve will reveal an unequalness in its
temperature by the slight variation in its
colour.

The next point to be examined and-tested
is the H.T. battery, which, as previously
mentioned, can possess faults that wil! cause
varying symptoms. The ‘internal local’
action cdn cause the resistance of a-cell to
intermittently rise very considerably and
quitec sufficiently to prevent reception
altogether, although it must be added that
such cascs as this are indeed rare. Finally,
probably the worst and most common cause
of intermittent fading is the grid leak. Un-
fortunately this is situated in the interior of
the set, and is not easily acesssible. If the
set is of a sound, reliable make, however, it
should not be very possible for the grid
leak to causc trouble. There is one littlc’
thing that can be casily donc as a last
‘resort before referring to the makers or an .
‘expert. What mostly happens in the case
of grid leak trouble is that possibly valves or
one valve may be used that reqilres a grid
leak of less resistance than the one supplied
with the set. The result is that the elec-
trons collecting on the grid are unable to get
away quickly enough——in other words, the

valve is accumulating more electrons on its .

grid than the particular grid leak will allow
to pass through in the time allowed, and
therefore the grid becoming choked, signals

fade away until the grid becomes cleared
again.
Quite a good scheme is to try the effect

of drawing a pencil line from the grid leg

of the detector valve, which is the leg that is
opposite to the one that projects out of line
to the others, across the panel to the aerial or
earth terminal, or the L.T. minus or positive
terminal, whichever is the nearest. This

pencil line should be varied in thickness

until -results are at their best. Should such
an operation result in the improvement of
resalts it will be as well, if it is intended to
employ similar valves in the future, to get'the
grid leak changed for one of more suitable
value, secing that the fmergency pencil line
additiona} leak is carefully removed. It
might well be added that where a multi-

valve set,is employed thé results of changing .
the position of the valves should. be very-

carefully noted, As has often been pointed
outin these columns, the individual charac-
teristics of valves will vary to an alarniing
degree, even although they are of the same
make and type. Therefore one of tho first
cxperiments with a valve set should be
to change the position of the valves
about.

Tests for ¢ Howling > .

Quite a common complaint one hears’

with regard to valve scts, and more com-
monly valve sets employing two or more
valves, concerns what is commonly alluded
toas “ howling.” Should the beginner have

- come into possession of a multi-valve set

that tends to. “howl” he will do well to
obtain the atlvice and assistance of an
expert rather than endeavour to deal with
it himself, because all the time that he is
“ howling ”* it is quite possible that he js
causing interference over a radius of as
much as half a"yile to all other listeners-in.
“ Howling.” is more often than not-the

-audible proof of what is known variously as

LI 13

“ reacting,” ‘ re-radiating, oscillating,”
etc. First of all. “re-radiation,” 1 must
point out, is not always evidenced
in an audible ‘“howling” in the phones
of the owner of the interfering set. It

- can be ‘practically inaudible to him, but

by heterodyning with the carrier of the
broadcasting station will cause a very
audible and annoying interruption in the
phones of all other listeners-in on the same
wave length. The best test for re-radiation
is to tap the aerial terminal of your set. A
click should be noticed both when the
finger touches the terminal and when it
leaves, because it firgt of all stops the re-
radiation by damping out the pulsating
plate current, and then allows it to continue.
This will cause the release and then the re-
sumed attraction of the telephone’ dia-
phragms. Now to deal with the methods
of avoiding “ howling ” and cutting it out,
should it arise.

Explaining Heterodyning.

I take it for granted that you havea set
that does not normally possess the necessary
coil coupled to the A.T.I. for the purposc of
artificially producing the state of repction,

beeause, although this is very desirable

when properly used, it is also a source of
trouble if misused. If you have that per-
missible intervalve reaction allowed by the
P.M.G,, then even with the reaction coil
tightly coupled you will be unable to
radiate more than very weakly, and will
therefore not be causing appreciable inter-
ference.

However, one of the most common causes
of “ howling ”* and undesired self-oscillation
which will, apart from anything else, cause
the received music and speech to be dis-
torted and not worth listening to, can lie in
the capacity effect caused by twisted,
bunched, and leads too closely arranged.
Therefore, see that all connecting leads are
kept well separated the one from the other, -
and are as short as possible and take the
quickest, straightest route possible. If you
are employing a set that is arranged on the
unit system, for instance, do not use flex*
for wiring up the different panels. Keep the
aerial lead well away from the earth lead
and well separated from all the other leads
employed on the set. Should persistent
“ howling ’ occur, it may unfortunately
not be due to the set at all; it may be
what is known as the “heterodyning” of
two transmitting stations, which is roughly
the effect caused by the carrier waves of
two stations on slightly different wave-
lengths which combine at periods of a
certain frequency and produce an audible
note. Again, it might be due to another
Teceiving station in the manyer previously
mentioned, which is of course “ heterodyn-
ing” again. You can test whether the
““howling "’ is due to such an outside source
or a fault in the set by tapping the aerial
terminal as previously mentioned.

“Soft ** Valve Adjustments.

Now there is one quite common cause of
“audible ” howling, and this is to revert
back-—an unsuitable grid leak for the particu-
lar detecting valve employed. The action is
this. The grid chokes up because the grid
leak is of too great a resistance to allow 1t to
edsily clear, and this of course reduces the
intensity of the plate current flow through
the phones, but almost immediately the
grid clears and the plate current increases,
and where this happens at an audio-
frequency the phones will of course be
actuated with the same frequency which ‘s
evidenced in the form of the objectionable
“ howl.”

This can almost be called “fading at
audio frequency.” The obvious remedy is
to change cither the grid leak or the valve.
The latter expedient, although not always
the most successful, being the most easily
accomplished. Sometimes “howling” is
caused by the unskilful handling of very
“soft >’ valves. The adjustment of these is
always very critical in point of both the
plate and the filament current. As trouble
from this source can be very easily
dealt with after just a little experience
has been obtained, it will be sufficient to just
mention that either too much H.T. voltage
or too bright a filament can cause # howl-
ing” where soft valves are employed.
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Special parts made Send us sample and Accumulator, High - Tension Battery, 4,000 ohm
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| Including Broadcasting Fees and Mareoni Royalties..
Progress Works, Carriage Paid.
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Single Walve Sets ever offered.

|
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EXPERIMENTAL STATION DESIGN.

By S. D. ISON.

. l

IT is the writer’s intention to very briefly
describe the receiving apparatus at his
own experimental station, for the help
of any who have just started on the practical
gide, having obtained a technical knowledge
from the various assortment-of text books
which abound at the present time. It
should not be theught that this is by any
means an ““ideal 7 station, but the setting
out of apparatus in the following manner has
been found extremely useful for the quick
changing of circuits, essentially an important
feature of any experimental station.

Question of Aecommodation.

It is almost essential that the experimen-
ter should- have plenty of room, a room to
one’s self being the ideal Unfortunately,-
many would-be expenmenbers are handi-
capped here, and there appears no way out
of this difficulty, as to experiment, one must
have a fairly large amount of apparatus..
Some of this can be mounted verticilly on
walls, ete., but the majority should be kept
horizontal. A long table beirig very useful.

In the writer’s set (up to 5 valves) the
three-coil holder and the standard honey-
comb coils have been installed for induction,
anode, ete. Of course, there are many other
methods, - solenoid, basket, slab, vario-
meters, vano couplers, etc., but the writer’s
chief experiments consist in valve-crystal
circuits, dual amplification, and reaction,
and as expenments at present do not cover
the various methods of tuning, the honey-
comb coils have been installed as standard.
The reader is urged to confine his experi-
ments to one or two particulars, and not to
attempt to experiment with everything in
general, otherwise I am afraid the work
would prove fruitless.

How to Employ Reaction.

Firstly, all the apparatus for the work
has been built or installed on thé * unit”
system. Each particular p1ece of apparatus
being an entirely separate * unit,” ¢.e, con- -
densers, fixed and variable, tmnsformers,-
filament rheostats, valves, etc., etc. I
would be impossible in this short space to
describe fully each piece of apparatus, but
a brief description of some of the more
important would perhaps prove useful to

- any who are about to commence experi-
menting in valve and crystal cir cuits.

It will be found very useful to bring the
aerial lead-in direct to a plug, sockets for
the reception of same being placed in any
convenient position, thus allowing a number
of circuits to be tested comparatively. One
of the sockets should be connected directly
to earth. This will prove a useful earthing
method for the- aerial. Perhaps the first
unit in the receiving set is the A.T.I. with
the A.T.C., with a series-parallel switch.
As (with the exception of very unusual cir-
cumstances) this.will not be altered in any
arrangement of circuit, it is well to connect
this permanently. The apparatus consists
of an 001 variable condenser, ‘00005
Vernier condenser,” and a D.P.C.0. switch,
preferably of the Dewar anti-capacity type,
although other types are suitable. These
should be mounted in one panel. The

Vernier condenser is connected permanently
in parallel with the 001 A.T.C.,, and has
been proved to be a very useful adjunct to
fine tuning, the series-parallel switch being,
of course, almost a necessity for reception
of any quality over a large.range of W/L.
Another useful addition for the experi-
menter is 4 D.P.C.0. switch in the reaction
circuit, enabling reaction coil to be coupled
cither to the apode coil or transformer, in
the ease of HLF. amplification, or to the
C.C.L. His, as is well-known, essential that
the reaction coil should not be coupled to
the C.CtI. during. broadcasting hours on
W/L’s between 300 and 500 metles, other-

‘wise' interference might be caused should

the coupling be too tight, but there is no
reason why this valuable help should be
discarded when listening to the broadcast
programines, as by switching over to the
anode coil all P.M.G.’s restrictions are
immediately complied with. Indeed, in a
report of a certain wireless society. a few
weeks back, the writer noticed that it was
claimed a full 20 per cent. increase in signal
strength when using reaction coupled to the
anode coil.

Use: of Switches.

Another refinement, enabling greater ease
in tuning, will be found in a D.P.C.0. switch
in the closed circuit, giving a change over
from " the C.C.L. to A.T.L, generally known
as a ““ tune standby ” switch. The experi-

‘menter will ind that a number of D.P.C.O.

switches very useful, cspecially for cutting
out valves, variety of circuit, etc. The
writer has mounted six of these switches on
an cbonité panel, each switch being com-
plete with six terminals. This may seem to
some a somewhat bulky piece of * gear,”

but its value and adaptability will be casily
understood by all serious experimenters.

All variable condensers of like capacity
are mounted together, with the exception
of the A.T.C. before mentioned. A ‘useful
variety is as follows :

3, 0005, I for C.C., and 2 for 2 stages of H.F.,.
presuming transformer -method of coup-
lmg be adopted.
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2, -0002 for 2 stages of H.F., presuming the
tuned anode  method of coupling be
adopted.

, "00005 Vernier for fine tuning across re-
action co

It will be found almost indispensable for
thie experimenter to have the choice of at
least the two foregoing methods of H.F.
coupling, resistance capacity coupling also
being very useful on long waves.

To Avoid “ Howling.”

Fixed condensers are mounted on one
panel, each being brought to two terminals,
with the capacity marked on the ebonite.
Two ‘001, two 002, and one ‘005 will be
found very useful. The grid leak and con-
denser is' mounted in- an entirely separate
panel, with a thrae- way sth,ch, cnabling
the grid leak to be plaeed in a var 1ety of'
positions as yeguired, and by this piece of
apparatus comparative tests can easily be
made with the grid leak in various positions,
one side, of course, being permanently con-
nected between the gnd condenser and the
grid of the detegting valve. Four fila-
ment rheostats are mounted on a panel,
each being*supplied with two terminals.
The valve holders, five for valves and two
for “plug-in” type transformers, are
mounted on a long panel, each holder being
supplied with four terminals. The majority
of L.F. transformers can be mounted direat
without enclosing in panel, but unless they
are screened with an iron jacket it is ad-
visable to place them a reasonable distance
apart, otherwise a slight howling might
be experienced.

By this brief description the reader will
casily be able to follow the general idea of
the station. Any variety of combmatlons,
with any number of valves, providing theie
is” sufficient apparatus, can be’ easilv con-
nected up. Ordinary bell wire, or 24 D.C.C.,
will be found quite suitable. Different colours
being kept for certain circuits will prove
helpiul for focating fmults, if any. Of course,
it is essential that wires be kept as far from
parallel as possiple.

Some might think that the result of
external wiring might be very unsightly,
looking rather a *‘ glorious muddle ” and a
maze of wires, but with careful working the
result will be qulte neat, and the advantage
of the “unit” system, especially to the
experimenter, will b2 very much appreeiated.

Broadeasting—a boon to the hospitals and the deaf.



LOOKING AHEAD.

1

By C. L'ESTRANGE MALONE, F.R.Ae.S., etc.,

CHAIRMAN OF THE EXECUTIVE COMMITTEE OF THE RADIO ASSOCIATION.

E live in an age of inventions and
scientific development, of which
part_is detrimental " and part is

helpful to luman progress. The advent
of broadcasting is definitely one ‘of those
achievements which can be an asset to
civilization, which will help to bring man-
kind together, and will have great influence
in moulding the structure and the quality
of our society. But in this country, at any
rate, it is still in its infancy.

In America there are ten receiving sets
where there is only one over here. There are
no licences and there are no royalties. At
least 73 newspaper offices alone have their
own broadcasting stations. Large stores,

. business houses, hotels, and private com-
panies also transmit.

Whilst England has been slow in starting,
America has gone a little too fast ; but the
organisation is settling down. There is now
less overlapping and jamming.

It is probable that in Great Britain, when
the boom has passed, when all stunts have
become commonplace—politics, business,
sport, religion, education, étc.—when
saturation point has been reached, and the
curve of sales has flattened down, the
monopoly will bréak up, and individual
groups will apply for broadcasting trans-
mitting licences. -

"The number of persons whose incomes
exceed £500 a year in this country is
568,000.~ The number of persons whose
incomes exceed. £400 a year is 743,000.
Here, then, is something definite to work on.

Agdverts In Ether.

.The managing director of the British
Broadcasting Company should study the
latest report of the Commissioners of Inland
"Revenue, together with the latest census of
industry, and he will there find out where
potential subscribers are to be found, and
what their particular interest is. Outside
enthusiasts should also be enlisted. I
should like to see all the provincial radio
societies conducting a ‘‘ national radio
week.” Such a campaign would arouse
widespread interest, and introduce radio
into homes which otherwise may long have
a vacant place for a receiving set.

The advertising question has algo got to
be considered. Artistically  handled, it
should produce a revenue for the B.B.C.
without giving offence to the radio enthu-
siast. The advertising agent who can offer
the maker of any household article five
minutes ““ broadcast space  has got talking
points galore, and can sell his “‘ space ” like
hot cakes.

In a year or two there should be wonderful
developments and applications, and much
experience will be available. We are not
far off the day when it should be possible,
by a mere turn of the knob, to tune in the
House of Commons, the Law Courts, or a
football match.

For good or for evil, accordinz to the
scheme in the minds of those who are con-
trolling our destinies (so far as_broadcasting
is concerned), Radio telephony is going to
have a great effect on society. Polities,

expressed through the radio instrument, will
bé one. of the most important factors.

* We have to rely, now, on the Press for
reports of important speeches made by our
great pelitical leaders. Such Teports,
clipped, distorted and shaped according to
the fancy of each newspaper,.give but a
mere travesty of the original.

The Mother of Parliaments, the House of
Commons, is unknown to all save.a few, a
very few, of the electors who send men and
women to represent them there. The public
galleries are so hopelessly inadequate that
there are invariably long queues waiting
for admission. It should be possible, to
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hy using “loud speakers.in'suitable halls, or
on motor-cars at strect corners; but also
individuals with their own receiving ap-
paratus will be in direct touch with- the.
candidate, and can form a considered judg-
ment at their own fire-side.

Speeding Up-Trade.

Again, every candidate hopes to get one
of the * big guns” of his party to come
down and speak in his constitueney during
the election fight. Of course, the “big
gun ” can only visit very few constitueneies
in the limited time; but, whilst they in

_person can only visit very few places, in

future their voice can be heard appealing in
every constituency.

In all quarters of the commercial world,
time and efficiency are the most important
factors. Starting at the top, in the realms
of high finance, the use of the telephone

“and telegraph are vital factors. The intro-

Home-made gear by a Stoke-on-Trent wireless amateur.

arrange that, when the House is sitting,
important debates are broadcast—per-
haps on a special wave-length. For the
convenience of those who cannot keep con-
‘tinuous attention, but who wished to chip
in and keep up the thread, an interjection,
say every fifteen minutes, would be put in,
giving the subject of the debate and the
name of the speaker, thus: * Debate on
Ireland, Mr. Lloyd George speaking.”
Broadcasting applied in this way to political
life would do much to quicken the interest
of our people in Parliament.

Radio Election Meetings.
Apart from actual parliamentary broad-

“casting, I hope that the foreign and home

news which we get in the evening bulletin
will be considerably amplified. TRe news
bulletin is one of the vital factors of broad-
casting.

Broadcasting will also play a very im-
portant part during a General Election.
Anyone who has fought an clection, knows
the difficulty of getting round to address all
the meectings that he should do. W

By broadcasting from his central com-
mittee rooms, not only can the candidate
address meetings in cver§ ward or parish

duction of the’ordinary telephone, operated
by the old-fashioned land-line, and function-
ing through series of exchanges and relays,
and through diffcrent countries where the
exchange operators spoke different languages
was nevertheless a revolution.

The office of a big city firm dealing in
arbitrage, foreign exchanges, etc., is full
of weird and wonderful machinery. Per-
haps four operators are required. Imagine
them sitting at a table. At cach end are
private telephone switchboards connecting
up with other offices of the establishment,
with other brokers’ offices, and with the
principal banks. Between two of the
operators is an _ arbitrage calculating
machine. Time is vital, and the telephone
is used tremendously.

The application of the radio telephone
will result in a still further acceleration of
business. Market reports, the city. column,
the exchanges, will be available to all who
require them over the country.

_ In more parochial business life, the radio
weather reports are already of value to
agriculturists. Also the dissemination of
prices. of different commodities has a
levelling down effect, and tends to prevent
profiteering.
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TUNER
UNIT

CONDENSER
UNIT

H.F.UNIT

DETECTOR
UNIT

Selective 1 unin

Cn these Units Experimenters can
easily tune out their local broadcasting
Station and pick up any other -

........... s‘rop PRESS

BARGAIN.

We have just made an im-
portant purchase of brand
new Fuller Block Accumu-
lators in strong celluloid
cases. One size only, each :
2 volts, 20 actual amp. hours :

14/6

part cost carriage and
packing extra .. 1/6

N.B. These cells will give you
many years ol service, they
cannot be damaged by mis-
use or by neglect. Will retain
a charge lonzer than any
other. No plates to buckle.

T is quite easy for those who use Peto-
Scott Standardised Radio Units to
tune their Sets to a very fine degree

of selectivity. This is due to the unjque
design of the Tuner.

This Tuner makes use of a loosely coupled
Circuit—noyv recogmsed as the only
Circuit for selective Tuning—but in order
that Tuning can be performed ecasily,
a rotary switch is incorporated which
changes the Circuit autornatically from
a Double Circuit to

easier or more efhcient ?

In ths Standardised Unit System—at a
cost of but a few shillings—you can add a
H.F. Amplifier which makes use of a
choice of three different couplings with-

out a single alteration of wiring No. Tuned

Anode (probably the most efficient yet

discovered) interchangable Transformer,

or resistance capacity can be added at a

moment’s notice.

There are many other advantages but
space here is too limit-

a single one for . led—certainly no other
broad tuning. - Valve Receiving Instru-
To toe T sct the | PRICE LIST OF SETS OF PARTS. ‘ool cuch flexi-
. ! il No. 1. Tuner Unit - 2716 it tter hov
S‘Y'tc}.’ to the Smge No. 2. Condenser Unit .. 42/ ”)]’_! LBk R
Circuit and when you | No.3 H.F.Amp.Unit 13/6 : uch you pay.
have tuned iIn your No. 4. Detector Unit .. 17/6 Send 6d. to-day f
> J ] ‘ . to-day for a
Station, throw in the No. 5. L.F.Amp. Unit = 33/6 copy of * Radio” show-

Secondary Circuit and
tune out any un-

wanted Station.

Could

i Mahogany Cabinets to fit Nos. 1,

: .3, 4and 5, 3/6.

: Postage od. per unit extra, but paid
on all orders over {2.

anything be ... e

ing how each Unit
functions and how it
can be built up at
home, 1

To fit No. 2, 7/-

PETO-SCOTT Co. Ltd.

64, High Holborn,
w.C.1.

o
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1{ : VARIABLE
CONDENSERS.

Photograph of one of our :0002 Type.

We consider that our Condenser is

the very best on the market.
Note our Speoial Features:
1. EBONITE DIAL,0-180, and Knob (much

superior to Brass Pointer and Ivorine Scale),
2, EBONITE CIRCULAR op an
Bottom End Plates, acourately drilled
for assembling and panel mounting, includ-
ing centre bush and nut.
3. CONTINUOUS CONTACT COIL CON-
° mection ,and nut,

Everyth in% read to assemble, to-
gether with nbonlte Knob, all the
necessary aluminium vanes (fixed and
noving), spacers, spindles, nuts,
washets. etc. Assembled

Unassembled Complete
Parts ol for mnel
nbova includ. mountin
ing knob but incl. knoh.
No. ot \\llhoutdial& dial, and’
Capaclty PBlates. end plates end plates.
.001 67 6/3 | 12/6
00075 43 5/3 11/6
.0005 29 4/3 10/~
.0003 19 3- 8-
.0002 13 2/3 . 7'-
.0001 7 2/- 6 -

VERNIER 3 56

If Ivorine BScale and Pointer required instéad

of Ebonite Dlal deduct 9d." from each of the
sembled Condenser price

PacHng and Postage, tll l:;esr sct 2 aeta 113;

seta,

Full details how to erect enclosed with

each unassembled Set.

Top and Bottom Ebonite Clrcula!‘ End
Plates, 1/6 per palr. By post 1/9.
NOTE —Actually the bottom plate ls a circle,

and not half-circle as shown in pholo

in centre, 1/3 each. By post
Ebonite Knob Tapped 2 B.A.,
By post 7d.
Ebonite Valve Holders, (best qualny) com-
plete with 8 nuts, 1/3 each, By post 1/8.
Superior Fixed Condensers: 0003 .0005,
-.001, .002, 1/3 each. By post 1/G. Above
:002°-/006, 1/6 each. By post 1/9.
Laminated Switch Arms, with Knob, 1/3
and 1/6 cacih. By post, 4d. extra.
Filament Resistances, Inc. Knob,
3/6, and 5/-. By post 6d. extra
Aerial Wire, 7/22 bare copper, nmnded,
Price per 4100 feet, 2/9. By post 3/9
SPECIAL

All Goods Despatched by Return.

Ebonite Dial, 0-180. Best qliz;lgy Bored
4id. each.

2/8s,

Open 8 to 8. Telephone :

Cable Address

S

]

(Guaranteed).

CRYSTAL .
DETECTORS

(DUSTPROOF)

Note Our Special Features :

Type 1

1. UNIVERSAL BALL-JOINTED ARM,

2, GLASS DUSTPROOF CASING, and
lnghlr finished top and bottom ebonite
clrcu ar ond plales

3. BBON OR SILVER WIRE
CAT'S WHISKBR OPTIONAL.

Price 4/6 each
Packing and posting 6d. each.

Type 2
SIMILAR DUSTPROOF DETECTOR,

Horizontal Type,
5/- each. By P.stb5/6

Type 3
OPEN TYPE CRYSTAL DETECTOR,
on highly-finished ebonite base,

2/3 By Post 2/9

Those 3 types are specially
structed tor Panel Mounting.
wire, eto., have been
ellmxnated all connections
made under the panel.

They are also very easlly dismantied.
for changing crystal.

Loose
entirely
being

NOTE.—We recommend a very special
Crystal, ** TALITE,” 2/- each, for use with
our Detector.

The above-mentionéd articles are manufactured solely by us, :
j and are stamped with our trade-mark. We guarantee them to :
: be of the highest grade workmanship, and ot best materials

WE CAHRY STOCKS OF THE FOLLOWING WIRELESS ACCESSORIES

Brunet xendPhones. 4,000 ohms, 25/- a

nnlr (comple By post 26/3.
ket Coils. Ra.n © 300 to 3 000
m ron Pel set of 7, {é By t 5/-
COLOU Sleevlng. ) m/m, Bd [
By post 9

I.eadln'g in Tubes. ebonlle with terminals.
12-in,, 1/6. By pOE 2/,
6-in,, 1/2. By post, 1/8
Ivonne 7Scales. engr:ned 0180 5d.. By
Ivomne Tabs, engraved assorted titles, 1}d.

LARG!: STOCK_ of Vanes, §
Washers Brass Washers, Nuts,

Terminals B.A)) alve Legs,
Ebonite Sheets, eto., at current prices.

]Rcer

ATTI‘NTI()N GIVEN TO MAIL ORDERS.

Subjert to Scven Days’ Approval or Money
Refurned.
SEE OUR SHOW WINDOW-—-39, OREAT' WINDMILL STREET, w.1.

WHITESIDE, BLOOMFIELD & GO0,

1 &2, Ham Yard Gt. Windmill St,, Plccadllly Circus, London, W,1,
? Regent 3749.

LTD.,

(Two minutes Piccadilly Circus,)

: TITMOUSE, LONDON
TRADE ENQUIRIES INVITED,

===

WANT EFFICIENGY

Combined with Moderate Prices.

We manufacture

B.C.

con- |

" volunteers

===

—
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WIRELESS CLUB REPORTS.

The Editor will be pleased to publish concise reports of
meetings of Wireless clubs and associations, reserving
the right to cartail the report it necessary. Hon. sec-
retaries are reminded that reports should be sent in ag
soon after a meeting as possible. Reports sent in
cannot appear in tlus paper in less than ten days after
receipt of same. An Asterisk denotes affiliation with
the Radio Society of Great Britain.

The Beckenham and District Radio Society.
The exhibition of members’ and trade sets
organised by the Beckenham society was a good
success. Many good ideas were to be found by
a careful perusal of the home-made variety.
The trade apparatus, loaned by Messrs.
Blichanan & Curwen, also had some very fine
sets on view. During the evening a number of
selections from the Broadcast programme was
received on a four-valve set owned and con-
structed by one of the members. Members are
reminded that the new headquarters is at tho
Hut, High Street, Beckenham.
Sec., Mr. J. F. Butterfield,
Elmers End, Beckenham.

St. Albans and District Radio Society.

The. St. Albans and District Radio Soeciety
was formed on February 27th, 1923, and wili all
those interested who reside in the district com-
municate with the hon. sco., J. H. Holderness,
8, Westview Road, St. Albans, Herts.”

Exeter and District Wireless Society.

At, a meeting of the above society at 3I,
Longbrook Street, Exeter, on February 19th, a

very interesting lecture and demonstration on
* Bridge and Megger Tcsting ”’ was given by
Mr. Parkhouse. After a brief description of the
Wheatstone bridge and its uses, Mr. Parkhouse
went on to describe the Megger with regards to
the testing of insulation and eonductivity. By
means of the megger which Mr. Parkhouse
brought with him, the insulation of the society’s
aerial was tested. Several members brought
their grid leaks to be tested. Various questions

10, The Closo

were asked, and an interesting discussion
followed.

Hon. sec., F. 8. Valentine, 10, College Avenueo,
Exeter. ,

Paddington Wireless and Sclentific Society.

The last general meeting of the above society
was held in the Physics Theatre of tho Padding:
ton Technical Institute on the evening of
February lst, and the attendance exceeded that
of any other meeting, inasmuch as forty-thrce
out of a g{)asxble fifty were in attendance.

Dr.J Vincent, M.A., D.Sc., M.LLE.E,, was
in the chmr, our president, l\lr. A G. Cooko,
M.A, AMIEE, being unable to attend.

Desngns for the society’s apparatus were
submitted by Messrs. Beal and Turton, and
were fortheoming to commence
building.

A &w words by the hon. sec. on what he had
seen on his recent visit to Northolt Wireless
Station brought to a elose a very enjoyable
evening.

Communications to hon. sec., L. Bland Flagg,
61, Burlington Road, Bayswater, W. 2.

’
St. Bride Radio and Experimental Society.

A very interesting and instructive evening
was spent by memnbers of the above society on
Wednesday evening, 21st inst., when the presi-
dent, Capt. H. Riall Sankey, C.B.,, C.B.E.,
R.E. (Ret.), M.Inst.C.E., occupied the chair.
The proceedings opened with an admirable
lecture by the president, in which he explained
in non-technical language the rudiments of
wircless telephony. The lecture was copiously
illustrated by lantern slides and blackboard
dihgrams.

This was followed by a short demonstration
and general meeting, when the Formation
Committee gave an account of their steward-
ship ; draft rules of the society were submitted
to the meeting and approved; permanent
committee and officials elected ; and ineeting
nights urmnged alternate Mondays at 7.30 p.m.,
commencing March 6th.

At the conclusion of business a hearty vote of
thanks was accorded the president, followed by
further selections from 2 L O and enrolment of
new members, of which quite a number were
received.

Visitors and prospective members will be
cordially welcomed at any of the meetings of
the society.
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| MARCONI’'S LATEST

“New Popular Marconiphone Brings ALL Broadcasting Stations within Range

A new and improved Two-Valve Marconiphone has been
petfected and is now on sale.

With it, no matter what part of the country you live in, yecu
can listen-in with perfect results to a/ the British Broadcasting
Stations from Glasgow to Cardiff.

Price Reduced

Owing fo the enormous demand created for this instrument, it has

been found possible to cconomise largely in overhead charges.
The, public is given the benefit of these economies, and the New
Marconiphone Vz is on sile everywhere at

£16 : 3 : 6

without accessories—or £24 completc,

THE NEW MARCONIPHONE Vi,

The Triumph of e HCaster Aind

Ask your local dealer at_once about the New Marconiphone V2.
All orders are Ecing dealt with in strict rotation.

MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED

Marconiphone  Department, Marconi House, Strand, London, W.C,2

To Wireless Enthusiasts. LA N %
THAT FRACTION OF A VOLT N @ = é //’/
e be it cxer 30 bumbe, N 1 = 7
. siderable difference to Al 7

the receptive qualities
of that sensitive and
delicate little instru-
ment, the Receiving Set,
it it succeeds in finding
a way of dodging its
duties  through  the
medium of a badly
joined conunection. You
can’t posgibly afford to
let voltage 'go to waste,
L=/ ==/ _..] =

ATTEND TO DETAILS—make sure of your connections by
scldering. Soldering is child’s play when youw've a tin .of
FLUXITE at hand to help you, or, better still, a complete Solder-
ing Set that we have had specially prepared for the convenience

of customers.
SIMPLIFIES

FLUXITE sSyusurries

All Hardware and Ironmongery Stores sell FLUXITE in tins, price 8d., 1/4
and 2/8. Buy a Tin To-day.

...................................................................... Redgced

i Ask your Tronmonger or Hardware
: Dealer to show you the neat little :
: FLUXITE
| SOLDERING SET:
i It is perfectly simple to use, and :
i will last for years 1n constant use.
i It contains a special  small- :
: space ’’ Soldering Iron, with non- :
: heating metal handle, a Pocket :
: Blowlamp, FLUXITE, Solder, ete., :
: and full instructions. Price 7/6:
: Sample Set. Post Paid United :
¢ Kingdom. 3

For the toolkit of your car or
motor-cycle, or any soldering
Jcbs about the home,

FLUXITE LTD., 324 Bevington St., Bermondsey, England

L .10. Station Road, Finsbury Park.

Ly T

Hearthem at Hdmae-

The Bower No. 1 Crystal Set-is
probably the finest value on the market
to-day.

It is fitted with double slider Tuner,
Crystal Detector, Blocking Condenser,
mounted on polished oak baseboard and
complete with aerial equipment, Insula-
tors, and pair of Headphones.

Price £3 : 10 : O (s, E RN 120
Write for revised full range list No. 12 of componenls
and Radio Accessorics.

R ELECTRIC I° M
N

15, GRAPE STREET,
SHAFTESBURY AVENUE. LONDON, w.2,
Back of Princes’ Theatre.

Branches:
15, Kingston Road, Wimbledon.

"Phone : Wimbledon 1030

'Phons: REGENT 2630:

*Phone : Hornsey 33¢3.
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POST FREE ORDER

HEADPHONES:

Double . Rececivers FEDERAL 4,000 ohms.
& 4 ERICSSON B.B.C.
" - BRUNET .
" .  FELLOWS BB.C.

) " STERLINGS B.B.C. ,,
Single Receivers BRUNET 2,000 ohms.
- - FRENCH 4,000
» . FELLOWS'B.B.C 2,000

Finest Qualiiy L.F. TRANSFORMERS
§ 5.1. Guaranteed

15/6

S.

25(6
23/6
25/6
21/6
32/-
12/6
10/6

146

FIRST QUALITY COODS ONLY

Contact Stu&s, highly finished, with nut and washer .. o doz. 8d.

Aeriat Wire, finest quality, 7/22 hard drawn copper .. .. 100 ft. 2/6
Do. Do. by post o T 3/8
Terminais (large), 2 and 4 B. A, doz. 2- . with nut and washer doz. 2/6
= W.O. pattern (large), s B. A., doz. 1/8 with nut and 2
washer 0 doz. 2/-
. Ordinary, doz. 1/6 4 B A with nut and washer .. doz. 2/~
5 Telephone, 4 B.A., doz. 1/10 with nut and washer. . doz. 2/4
Aluminium Vanes, extra qu‘\llty 8 _doz. prs. 1/-
Crysta! Detector, complete, mountcd ebomte 2/6 specml
quality, dust proof » .. = 3/-, 5/
Lead-in Tubes, beautiful finish . : 2 6in1/-, 9in. 1/6
Switch Arms, * tirst quality only, oomplete 55 each 1/4
Knobs (Ehonite), first quality, tapped, 2 B.A, hmss put - .. each 4d.
Ebonite ‘Dials, marvcllous value, 0-130, bored in centre .. each 1/-
Ebonite Valve Holders, with 8 nuts, first qunhty only - each 1/-
Filament Resistances, finest quality .. o e "each 2/3
Crystal Cups, with 4 screws 3 6o each 3d.
ivorine Scales (engmved), 0-180 "best qumht) 5 each 6d.

Mullard Valves, Type R, 17/6, Ora 15/-, Cossor Valves each 15/-
-Accumulators (British Mnke), highest quality, 4 volt, 20 amps.

-16/- 4 volt 40 amps. 20/- 4 volt 60 amps: 32/6 G voit 20 amnps

24/~ ¢ volt 40 amps. 25/- 6 volt GO .unps 42/-
Shell Insulators (large) . A each 6d.

SEND A'V| PLE POSTAGE

THE LAST WORD IN CRYSTAL SETS

CEE BEE No. 3. (with partition). Approved by PAM.G. anl BBC (R>g. No. 243).  This sat, tor waich we ara th2 London selling

agents, is made by highly skilled labour, and consists
- Inductance tuba, made to G.P.0. regulations, with 20 tappinzs, wound with bost insulabcd coppar wire,
Detector de luxe double crystal with micromster screw adjustment, finishad In lacquered brass to make two crystals.
Al joints to connections soldered and covered with bast insulating sleeving.
The complete set is brought to four terminals and a 20-stud switch, mounted on ebonlte of superﬂne quahty, and ﬂtbed in llght mahoganv cabinet with

Boorer

of ¢

receptacle at side for earphone. Complete with crystals fitted and Royalty tax paid £ 3 - 3 0

This handsome instrument is thoroughly tested before leav Ing the Works, and is guarantzed to bz in wornmg order.

Has a broadcast receiving range of 25 miles.

Wonderful results can bc obtained on an indoor aerial, and can bz heard at this addriss any evening from 5 o'clock. Price complete with earphone,

aerial wire 100 ft., insnlators, and lead-in tube.

FOWLER & BRIGDEN, 0008 Wi e

o

PHONES

FROM STOCK
4,000 Ohms.

Single steel headband.  Ball

Socket, Excellent tone, Light and

comfortable. Factors and Trade

Buyers are invited to communi-
cate with

S.G.Leach&Co.,Lid

26-30, Artillery Lane,
London, E.C.

'Phone ; 3!}40 Londqn \‘_Vall.

ODERN _apru [l
WlRELESS@ '

This issue is a Special Begmners
. From all Book- . Number. Initthe man venturing in-
{ sellers & News- :  to Wireless for the first time is shown
i agents orincase :  how to operate his Set for the best
2‘5 lt;"":’e‘;/dd’ﬁg i possible results. If he is mechanic-
e i ally inclined he will appreciate the
rvereeeens o - Very clear Articles showing how to
buxldaleconomlcally and without

Bareh X special tools—a remarkably efficient
co};:yas:aﬂ;—o_t_lr Valve Set. Many other interesting
FHIRN Articles are sure to grip his
e aETE attention. Owing to the demand,

it is advisable to purchase early

RADIO PRESS LTD., PEVEREUX. couar,

STRAND; WC2.




Popular Wircless .chkly, April Tth; 1923,

RADIOTORIAL

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

It is very likely that a third class of licence for the
amatear who wishes to make hig own receiver will
shortly be issued by the Post Office, as consmltations
have been held recently between officials of the British
Broadcasting Co. and the General Post Office. Un-
officially, I hear that this new elass of licence will be
issued to amateurs at the usaal fee of 10/-.

It is expected that the B.B.C. will receive a royalty
on the chiet component parts sold-by wireless dealers,
Whether this plan will be eventually adhered to I
cannot say, but onthe face of it I can hardly credit it
being accepted by any of the parties concerned.

It all component parts are to be stamped with the
B.B.C. stamp and the puxchaser to pay a royalty on
them, then there will be considerable cavilling be-
tween manufacturers and the public as to what really
constitutes a bona-fide wireless component part.

For instance, a rotary switch arm need not neces-
sarily be for wireless gear. Neither need a resistance

lswnch Nor need a condenser, for that matter.

In fact, there are very few component parts in
lwu'eless apparatus which can be definitely classed for
use in wireless and wiceless alone. -

It would seem to me that the best course is to charge
{#t higher fee for the-home-made set licence,

However, doubtless. all these little points will be
lthoroughl,v cleared up when the new licence is issued.

In the meanwhile, I should like to draw the attention

I my readers to some of the difficulties which lie
in the way of the B.B.C,, and of which, untd a few
1days ago, 1 was ignorant.

I should like readers of POPULAR WIRELESS to
‘know that the task of choosing selections for the pro-
grammes to be broadcast from the various B.B.C.
stations is rendered all the more difficult by the worries
ol copyright fees, and publishers’ rights,

Many readers have probably noticed in the press
recently that the gramophone companies have warned
artists who have coutracts with them that they will
' not be allowed to broadcast by wireless, and that if
they do so they will be sued for breach of contract.

This is, again, one of the many stumbling blocks
thai-beset the path of the B.B.C., but it is hoped a
compromise will shortly be effected.

That the B.B.C. will win ont in the end I have not
‘the slightest doubt. They represent & young and ever-
increasing industry, which is an essential and integral
part of the progressive age in which we live.

That there will be serious competition there can
be no doubt. But without competition there is no
incentive, and readers may rest assured that, from
what I hear, nothing will step the B.B.C. from ever
striving to give their very best to listeners-in. So long
as the listening-in public do tbeir fair share, by paying
the legitimate licence fees and royalties on their sets,
which, after ali, are absurdly small, there is no reason
why the B.B C. }d not revolutionise modern

amusements.
THE EDITOR.

W

Owing to the enormous number of gueries
received daily from readers of POPULAR
WIRELESS, | have temporarily decided to limit

the number of questions sent in by onc reader to
three. Readers are 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 questions
from one reader will be the limit for one letter,
ARl questions should ke addressed to POPULAR
WIRELESS Queries Department, Room 138, Fleet.
way Mouse, Farringdon Street, London, E.C.4.

Readers are reguested to send the necessary
postage for reply..

The Editor desires to direct the aftention of
his readers to the fact that, as much of the in-
formation given in the columns. of this paper
i3 of a technical nature and concerns the most
recedt developments-in the Radio world, sonie
of the arrangements ‘and spécialities dcscnbed

may be the subjeet of Letters Patent, and the -

amateur and trader, wonld be well advised to
obtain permission o/ the patentees to use the
.patents before doing so.

T. N. (Bridlington).—How can I apply a grid
control to my single valve set instead of a
grid leak and condenser ? - .

See the accompanying diagram. You will observe
that the potentiometer is placed across the L.T.

bntterv, and it “ﬂl be as well to try the effect of
reversing this latter until the best effects are noted.
By dolng this yon wiil not need to alter the wiring
of the pangl—just change over the leads of the actual
atcumulator.

Potenfiomeber

[Dow T

* * oy
0. R. (Cardiff).—Can 1 arrange a crystal set
so that I can receive C.W. sigpals without

‘using the armature of a direct current breaking

buzzer to break the circuit ?

You can do so hy inserting in serics with a buzzer
another magnetically operated make and break in
the manner depicted in the accompanying diagram,
A good plan is to place Loth bnzzers in a casing of
soft iron, with-just the contuact of the aerial cirenit
breaker Froiectmg in order to minimise the direct
effects of induction from the bnzzers. In the ac-
cotnpanying diagram you will notice thal the second
buzzer must make and break the circwit across X
and Y simnltaneously with the make and break of
the other huzzer, because this makes and breaks
the circuit 'u:t.uat.mg the sccond buzzer, as the coil
of this latter is piaced in direct serics in the circuis.
X and Y are the breaking points of the aerial or
receiving  cirenit.

A B

' e r
| jid 2
* * *

H. C. (Leytonstone).—I enclose a rough
diagram illustrating the unfortunate position
in which I am placed with regard to telephone
wires. Diagonally across the corner of my
garden you will notice a large “ bunch  of these
wires, whilst along the side of the garden run
two more ; moreover along the front of the
house there is the electric tramway. Where
would be the best position to_erect an aerial ?

The best plan will be to erect the aerial diagonallv,
and to take the lead-in into the window marked R,
although we wonld not like to guarantee that in the

circumistances you will be free altogether from
interference.

[-
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SPECIAL
PRICES

for goods

by post omnly.

CRYSTAL SETS

(Usually 16,6.)
CONDENSER VANER, per pair oo 1d.
(Usually Hd)

SPACERS; per doz. .o 3d.
EBONITE KNOBS (2B \) .. 4d.
(Listed at 5d.)

AERIAL WIRE, 17,22, per .coil .. 27

( ,lsted at 2/9.)
CRYSTAL DETECTORS . . 110
(Listed at 2 ‘!)
FILAMENT RESISTANCES .. o8-
{Listed at 3/6.)
VALVE-NNIOLDERS, Round - type . <18
(Listed at 1,6.) -
VALVE- llOLDERS Fl.lnge type ... 1/-
(Li f»ed 1/3.)

VARIABLE CO\DE\SERB . 10/
«(Listed at 12/ )

H.T. BATTERIES, 15 volts .. 2/9

(Listed at 3/-..)

HERTZITE CRYSTAL .. v 4
(Listed at 1/6.)

TALITE CRYSTAL, mth Silver wire.. /6
Try it.

Please send ampie Postage. Any excess will be
refunded with goods.

ORDER NOW.

R. EGERTON-GREEN & CO.,

22,Dyott St.,Ncw Oxford Phone :
St., Londen, W.G.1.  Museum 1249

B A AAANAANAANANNANAANAANAAN AN s

1

ELEGTRADIX RADIOS

Immediate Delivery
from our Huge Stocks.

Everything from a Wave Meter to
an Earth Chp.
The best equipped City depot.
COME AND SEE US.

9, Colonial Avenue is first opening on
left in the Minories, near Aldgate
Station, Metropolitan Railway.

LESLIE DIXON&Co. 4.7 160

9, Colonial Avenue, London, E.1.

Price 21/ ¢
Y {post and .
packing 9d. B
TELEPHONES, 1000 ohms, 18/6, 25/-,
(Post ud.) and 30/- €
INTERVALVE 'm\\smn\mns T 146
E

ACCUMULATORS

EXCEPTIONAL OPPORTUNITY,

Brand_new Celluloid Aecumulators.
Best BRITISH MAKE, guaranteed.
4 volt 60 amps. 20/- (usual 35/ 6)

4 B e 5/86 n

4 ,, 100 ,, 29/6 .. 4B/6
b 60 31/- w 5313

6 ,, 120 60 /- .o 110)-

{in teak Lox)
Packing 1/-. Carriage Extra. Approval willingly.

We have sold a larger number of these Accu-
mulators, and- have received a testimonial
from mnearly every client. Only a few left.

“- SMYT“, Ltd., 53, Museum St., W.C.1.
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HALL'S

WIRELESS ACCESSORIES

with the*"HALL MARK"
of QUALITY.

ALL PREVIOUS PRICES CANCELLED.

French “Brunet’” Headphones
22/6 Postage 9d.

“Sidep’” Headphones
21/~ Postage 9d.

BRITISH HEADPHONES

4,000 ohms. Very Light. Beautifully Finished
btnlloy Diaphragms. Complete with Cords.
Adjustable Earpieces.

19/6 Postage 9d.

VARIABLE - CONDENSERS, COMPLETE WITH
KNOB, POINTER, AND SCALE.

Freach

Capacity Parts Assembled for
Comphte Pancl Mounting

001 on oo 6/2 e 0o 12 6
0075 v . 5/3 .o o0 11/~
0005 .. .. 41 .. . 9/8
0003 . .. -._. 2/10 .. .. 8/~
0002 N G 20 oo oo -
0001 . 6/-

1/10
Top nnd Bottom Drilled Ebonite
Plates, 1/3 extra, Vernier, 3/-
Intervalve Transiotmers, Ratio 3} to 1, finest
manufacture .. ., 12/9; 5to 1, 14/-
Crystal Sets in Cabinets, from .. 22,8 to £3 10s.
Aluminium Condenser Vanes, fixed and moving,

22/24 gauge d . doz 5d.
Spacers, true to -001. Small, doz. 2d lnrge “doz. 3d.
Ebonite Knobs, tapped 2 B.A. with brass nut,

1st quality, 3.d.; 2nd quality 2id.

Aerial Wire, 7/22 lard drawn oopper, in 100 Tt

lengthis . 2/8
Valve Legs, with nuts and ‘washers “each 14,
Two Coil Holders, solid ebonite 6/9; mOuuted on

mahogany o B, 4/9
Three Coil Holdars, solid” ebomte with long
arms to avoid cavacity effects .. .. .. 9/8
Crystal Detectors, ndmstable in every way .. 2/3
Do. do. enclosed in glass case . 4/-

Engraved Ivorine Scales, 0——180, round or
square ends . 3 4d,

Filament Resnstances, c\:trnonhnnrv \alue,
velvet action 3, 3'6 and 5/-
Switch Arms, complete “with ~ knob, collar,

washers, bush nuts, etc. 1st quality, 1/3 ;
2nd quality . . 1/-

Valve Holdérs, turned ebomte complete witht
ts, 1/3 ; 2nd quallty o 104.
Crys!al (fnps Plain 1d. ; one, two, or three
. SeTew 24
Termxnals,complete with nut and washet ud 2d., 3d,
Basket Coils, set of 7 . 43

Contact Studs, i in. by } ln 4d. per doz ‘com-

lete with nut and washer.. .. . doz. bid.
Insulators, white egg, 8d.; green egz, 4d. ;
green shell .. 00 ~. cach 4d.

Stop Pins “7d. doz., ench 1d.
Valve Pins, 14. each, with nut and nnshcr, each  1id,
an?ants, 2,3,4,B.A.,doz 3d., 5 and 6 B.A. oy
Ebonite Sheet 3/10 } k (cuc to any sm_) Ib. 3/6
Fixed Condensers, any capacity 00 .each 1/2
Grid Leak and Condensers Combined  ..each  3/3
Slider Plunger, complete ..each 4d.

Slider Rods, 12-in. or 13-in. Hn square brass,
drilicd both ends od 4d.

Hertzite, 1/6. Bornite, Carborun\ium, Gnlena 4d.

Screwed Brass Lengths, 12-in. 2 or ¢ B.A. each  3d.

Inductanges, wonnd 22)24 enameiled wire, each 3/2
Leading-in Tunbes (Ebonite) ¢-in. 10d. ; 9-in.
- 124 .. .. .. .. .. ..each 1/2

Orders under £2 kindly remit ample
postage. Balancerefunded if excess sent.
SEND FOR FREE LIST.

mees JALL'S temee

PHONE: REGENT 1282
71, Beak St., Regent St., London, W.1.

OUR ONLY WE HAVE NO
ADDRESS. "BRANCHES.
Hours : 8.30 a.m. to 8 p.m,; 1 p.m. Saturdays.
Between Piccadilly Circus and Oxford Circus.
'Buses 3,6,12, 13, 15, 32, 51, 53, 69 and 88 pass

7 RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued from previous page.)

T. H. (Manchester).—What exactly is meant
by **dead-end " effects, and how docs it atfect
reception ?

Dead-cnd cffects are causeG by the turns on an
inductance coil that are not actually in use. Phece
turns are electrically connectéd with those turns
that are in use, and therciore chuse an nnwanted
capacity effect. This can best be illnstrated dia-
grammatically. Note in the accompanying diagram
a simple acrinl-coil-earth circuit is shown both pictori-
ally ‘and theoretically, It will he notieed that
with the sliding contact in the position Y as shown
the open aerial oscillatory circult consists of the
aerial, the coil from the points W to Y angd the earth.
AL the snme time the turns of wire from Y to the end
of the coil marked X are eleetrically connected to,
those turns in use from W to Y, and thercfore will'
have the effect of inereasing the solf capacity of the
coil. This is, of course, an undesirable factor, and
prevents one easily tunln;z or rather etficiently tuning
down to the lower wave-lengths.

AERIAL

* * *

* BEGINNER "’ (Colchester).—I have fastened
my aerial to the chimney on the top of the
house, but in order to bring the lead-in into
the house it is necessary to come over the edge
of the roof. How should I arrange this ?

1 he best plan will be to make up that portion of the
horizontal length between the edge of the rooi and
the chimney with rope, so that the down lead can be
taken from the seriul nght by the insulator down to
the point of entry into the house, and so will ‘clear
the edee of the roof. Should this temd to consider-
abiy shorten the aerial so that the length of rope
employed for this purpose approximates to the
length of the horizontal wire, then it will be better to
dispense with the rope, ma tho horizontal aerial wire
nght, up to the insulator near to the chimney, and
take the down lead irom the centre of the acriab
Ihis would make it a “ %’ aerial, which is very
eflicient where the two * arms ” or lemzths running
earh way from the point to where the down lead is
connected are of exactly equal dimensions.

* & &

E. T. (Crouch End).—Is the resistance of .a
wire directly proportional to its length and
thickness ?

Hardly, but-take a conductor of uniform gnuge,
and. dlsregdrdmg temperature etfects, Its resistance
will be directly proportional to its length, but in-
versely proportional to its sectional area. In a nut-

(Continued on page 276.)
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IF you are building your own set, you will
naturally want to make quite sure that
you are using the best possible Circuit.
Some are much better than others, but in this
new Book by the Editor of M odern W ireless
a frank opinion is given @n the comparative
value for the purpose in View of each one.
Don’t risk possible disappointment—invest
half a crown in this Book and be safeguarded.

Practical Wireless
Valve Circuits

By John Scott-Tagqart FinstP

cOntents,.....-.-.......... reesseeseriansenesiiinrinne

CRYSTAL Detector Circuits, Single-Valve G 7

i Circuits, Two-Valve Cu’cuns. Three- : ';:::
! Valve C|rcuns. Four-Valve Circuits, and hoect

i Five-Valve Circuits, Local Oscillators for :
: Heterodyne reception of C.W.Valve Trans- §
i mitter and Radiophone Cireuits. o

Radio Press LtY.,

Devereux Court, Strand, W.C.2.

GRYSTALS ror GRYSTAL SEES

HERTZITE. PLATINITE. ZINCITE,
RECEI'TITE. GALENITE. PERMANITE.
16 and 1/» BOXES.

BORNITE. SILICON. GALENA,
COPPLR PYIII TES. CARBORUNDUM,

R BOX, POSTAGE, 2d.

TRADE SUPPLIED WRITE FOR TERMS.
J. W, COX, M,P.S., Mineralogist,
732, Stratford Road, Birmingham. ~d

A Book Bargain

Elementary Principles of Wireless Telegraphy,
By Bangay. Explains in simplest possible manner
the theory and practice of Wircleas Telegraphy.
Comnplete in two parts. Fully illustrated. Pub-
lished, 7/6. Army surplus, A few copies offered
(new) 3/ 6 complete, post free.  Mention offer 120.

FOYLES, 121, Charing Cross Road, London,
TInunenae Stock (Second-hand and New ) on all subjccts.

LUNGH _HOUR RAMBLE

STROLL ROUND TO

SPENCER’'S STORES,

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

PRICE LISTS FREE,

e
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It speaks for itself in a loud, clear and perfectly

natural tone

With the highest amphﬁcatlon“of all Wireless reception and particularly
of Vocal and Instrumental music, the clarity-and tonal purity of the

AMPLION is unapproached in any other form of Loud Speaker.
The adjustment is simplicity itself and * “ Volume” may be regulated

LOUD

AM ON SPEAKERS
WorId's Standard

. the Home,

to a nicety.

are supplied irf a series of 10 models, suited to every service .
Laboratory and Concert Hall . . and the prices range from ﬁfty shillings

fo fifteen guineas.

The registered Trade Mark AMPLION on a Loud Speaker is a

guarantee of ‘efficiency and’ reliability and an assurance of Improved

and Perfected Reception.
‘Ask for Folder “ P.W.”

Daily Demonstrations

at our Showroom~

THE ALGRAPHONE SALON,

95-26, Savile Row, Regent Street, W.1.
’Phone Regent 1075. =

London, -

* SCOTLAND—

ALFRED GRAHAM & CO.,.
St. Andrew's Works, Crofton Park

‘Phone: Sydenham 2820/1/2
‘Grams : Navalhada, Brock, London.

Mr. F. M. Milligan, 25, Rentrew St., Glasgow.
D—
Mr. Alex. R. Munday, 41, Chichester St., Belfast.

i Amplion " Loud Speaker for

connection to the Tone Arm of

8 Gramophone.

Tye A.R. 33. 120 ohme.
£3 O G.

Type A.R. 35, 2,000 ohms.
£3 3 0.

- S.E.4.

Amplion Junior, a perfect Table Model Loud Speaker
which gives a surprising volume of souad for its size,

A.R. 39. 2,000 ohms £2 12 €
Other Resistances can be supplied.

The Wonderful

ASHDOWN
2-Valve Set.

Guaranteed to tuné in all
B.B.C. Stations, also Paris.
ndon and Manchester can
e obtained tg the exclusion
of .Birmingham (above } mile
radius). Regd. No. 2064.
You CAN get it
on the ASHDOWN,
PRICE : |
serOney &1L - ACG -0

(.omplct(; with Aeces. from £21 8
Royalties, £3 :

» . E. ASHDOWN
(Birmingham), LTD.,
Perry Barr, Birmingham.

STRAND WIRELESS SUPPL!ES

ACCUMULATOCORS.

- HI(‘HEST QUALITY. LOWEST PRICES.
in Celluloid Cases.

4 Volt 40 Amp. ... w. 18/6 6 Volt 40 Amp. ... . 2603
4 Valt 60 Amp. ... o 21/6 6 Volt 60 Amp. .. .. 32/9
4 Volt 80 Amp. ... .. 28)2 6 Volt 8 Amp. .., ,.. . 3713
4 Volt 100, Amp. ... . 80/ 6 Volt 100 Amp. ... . 43/6

A SPECIAL LINE
6 Volt 40 Actual Amp. (full) in 3 Glass Celis, 11 plates. per cell, and
in well-made Teak Crate, with strong strap handle, 49/6.
The F.Y.S. Accumulators have.a World-wide Reputation, and have
gained many testimonials.
Good Discount to the Trade.
- H.TZ: DRY BATITERIES.
15 Voit, 2 6-each. 36 Voit, 5/9 each. 60 Volt, 13/-. With Wander Plug
Valves in stock: Osram Marcom BTH and Multard, at list prices.
Dlscount 10 Trade
Write for Listes
KNIVES on Ebomte, SWITCHES on Porcelain,

F. YATES AND SON, LTD. [A0LESALE
' -144, Church Street, Kensington, London, W.8,
ne mlnutc from Notting Hill G:Itc. "Phone : PARK 4276,

N\
The NEW SHOWROOMS

. of the

are NOW OPEN at
408, STRAND, W.C.

DAILY DEMONSTRATIONS
of all the UP-TO-DATE. MODELS
by a WIRELESS EXPERT.

IMMEDIATE DELIVERY
FROM STOCK
of all the well-known SETS  and
‘ACCESSORIES, including LOUD
SPEAKERS, S.W.S. and BROWN'S
pattern HEADPHONES.

EXPERT ADVICE GIVEN
FREE OF CHARGE.

If you cannot call please write for our

NEW CATALOGUE.

STRAND WIRELESS SUPPLIES,
408, STRAND, LONDON, W.C.
Phone : Cerrar‘d 1668.
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GUARANTEED
 VALUE

|
Post Orders a Spec:ahty

Send for Free List.

| Write, Call, or ’Phone.

Contact Studs, complete with nut

and washer, 5 X 1, doz.

Crystal Deleclors, solid br'lss on
ebonite 2
Ditto, dustrpmol. in gl.lss case 3
‘Crystal Cups, 3-screw
Hertzite' Cryslai 1
Crystals, Zincite ... 1
- Boenite, Galenn, Slhcon. H
Carborundum, each N
Ehonite Dials, engraved 0180 .. 1
Earth Clips, copper, each
Filament Resistance, 2/6 and . 3
Grid Leak and Condensers, combined 3
Insulated Sleeving, 1 mm,, yard ...

0 1} mm., yard ...
lnsula!ed 'I’ape. 1 b, roll I
Inductances, wound 22/2¢ enamel
wire, 12 x 4 (postage 1/-) .. - 3

Intervaive Low frequency
formers, finest manuf.ncture, rutno

W OOUSONOW QULWON ® NOO NMO

8. d.
| French Headphones, fulliy guaranteed 29 6
| Aerial Wire; 7/22 copper. in 100- ft
| lengths (postage 1/-) . 9
vanes, 22/24 gauge, doz. . 6
| Basket Coils, 7 in set .. . 5
Brass Nuts, 2 to 6 B.A., doz o
Washers, doz.
| Brass Rod, serewed, 2 to GB A in
| 12Zin. lengt.hs .
I coil-Holder Sockets H
i Condensers (fixed), any c'lpnclt\ oo 1
|

Trans |

All the above Goods sent Post Free
except where stated.

COMPLETE CONDENSER PARTS:

Capaeity. Price. Assembled.
8. d. s, d.
001 7 6 12 6
0005 5 «3 10 6
0003 3 6 7 6 |
0002 3 0 6 0
0001 2 7 4 9
\ ernier 2 3 3 0

Send ample Postage; balance refunded.
Orilled Circular Plates, pair ... .1 6
Everything ready for assembling. Postage 1/

per set: extra.

e V] a k€' of’ﬁ
-§ Crystal Sets, Valve Sets, Headphones

o
l| b to 1 (postage 94.) [/ 1
| Knohs, with brass nut lnsert, 2 B. .\ 5
l_ Leading-in Tubes, ebonite, with ter-
1 minals, 12 in., 1/6'; 9 in., 1/3; 6in. 1 O ‘
‘ Stlider and Plunger, compiete . : 6 |
Slider Rods, 1 in. square, 12 in. or |
| 13 in., drilled oo 6
© Spacer Washers, smmll 3d doz 5 [
large, doz. 4
Switch Arms, hmlmted blndes com- |
plete ] 1 6
| Scales, ivorine, ennrwed 0180 o 4
Tablets, Earth, Aerial, Phonea, ete., l
euch o0 2
Terminals, WO type, 2d teleplione 2!
copper Foil, per foot P 6 l
Valve-uolders,'turned ebomte' \\mh
nuts, 1/3 and . 1 0
valve Pins, each .. 1 1
valve Sockets, each |
wood’s Metal 6 |
Mica Strip 3

lﬁ' P. SHANDY & GO.

‘47, Moreton Street,

1VICT()IIIA, LONDON, S.W. 1.
i . *Phone :- Vic. '1420.

l

RADIOTORIAL
QUESTIONS & ANSWERS.

(Continued from page 274.)

shell its resistance will depend upon its dimensions .

composition, and temperature, and the thinner an
longer it i3 the greater will be its resistance.

Suppesing I have a wire of a certain thickness,
say 50 mils, and 5 yards in length, which on
test gave the same figure of resistance as another
wire, say, two yards long, would"it be possible,
msthemattca.llv, to work out the thickness of
the shorter wire ?

Quite possible—we will give the working of the
example you quote, although it may be rather
difficnlt to follow it you are not fairly well up in the
mathematics of electricity. Take L to represent the

length of the wire, D t.he diameter, and R the re-

clsennce then LI: :RI: R2 and (D2) : (DD)*
: RI: R, therefore Ll X (D)7 : L2x(D1)* :: R1: R2
since RI = R2, then LIX(DZ)*=L2x(D1)?, that is

2X 50 =
(DI)*=

B X (DI)“, and t.herofore

2% 502 21607
andDI= /_____ ;. 31 milsapprox.

* * *
F. B. (Leyton).—Some little time ago you
gave me the formula
A XK
X 000,000,224,6

T
for finding the capacity of condensers T being
in inches. Can you tell me how the formula
was derived, as I have been told that it is in-
correct ? )
The formula was obtained as follows.

K (absolute electro static units) equals —
"
I absolute electro-magnetic unit of capacity aquals
V2 static units where V is numerically €qual to the

veloelty of light, 3004(K)Ut'()0 metres per scc.
10** mfd=1 absolute electro-magnetic unit of

capacity. AR e

.. Kinmfd
T 4>g3'lu(§x3”x 10°%°
8842
Tx
88‘42x 2’:‘)4‘-'x AK

T+2'54 % 107
The rest Is ob\'io:u

— A and T being in cms.

where A and T are in inches,

*

P. T. D. (Basingstoke).—Is-the resistance
of a wire the same for direct current as it is
for high-frequency alternating current ?

No, the resistanee varies ncco’hng to the fre-
quency of the alternating current. If we take R as
the resistance of the wire to tlirect current, then its
reslstance to hlglh {requcncy currents will be "found by

Re=R{ 1+ n? r'T:n r'))

Where r is the ndlns of the conductor in ems, and
n iz the frequency of the current, R being ifs re-
sistance to ordinary dircct current,’

All component
parts for mak-

ng up.
g;;gfied. Shect Ebonlte.
Agencies

pen =

G.H. TURNER & Co.Ltd,,
9, Cross Street, Hatton Garden:
L ‘Phone : Holborn 2045. Ly

—CRYSTALEN—
Make your crystal as reliable as a valve.
A lile CRYSTALEN brushed over your crys.
tal will double the efficiency of your set by
giving greater volume and quicker adjustment,
Results WONDERFUL. Price 13, per bottle (post free)
Obtainable‘only from EVANS & BARRETT
"3, WARDOUR STREET, LONDON, Wl

TOWNSEND WAVEMETERS.
ex Disposal. A limited number, c'uc‘ullv calibrated.
Price £4 15 0 cach, post frec
OMEGA LAMPWORKS, lelted,
83, Merton Road, London, S w.19.
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WIRELESS GRYSTALS
Quotdtion on all approved Crystals.
OUR SPECIALITY

"TALITE

(Trade Mark)

Every Piece Tested.
The Most Dependable. Crystal.

Sole Selling Agents :
Harding, Holland & Fry, Ltd.
27, Garlick Hill, E.C.4.

'Phoncl City 591.

Seedtime,_
\ ., 2146,

Cannon, London.

ask for * TALITE " ana

Telegrams

. H. H. & F. Special Contact Wire@

to assure best results.
WHOLESALE ONLY.
Ask for WINDOW BILLS. S

WIRELESS INVENTIONS.
Patented Articles niade in Quantities and placed on
Markel. JOHN SALTER (Estd. 1896), 7
13. I-'cathcxstone Buildingz, High Holborn, W.0. 1. i
'Phone : chancery 7408 -

 PORTLAND'S BRITISH

EBONITE

6, CHEAPSIDE,E.C. 2.

and
- 32, Northampton Sq.,Clerkenwell

188, Blythe Road, Hammersmith
'Phong - 4408 CLERKENWELL

“ Portland’s A. 1. Drilling Mat,”
36in. X 18in. X }in.7}1bs..£16 3
" “ Post Office B Quahty Half Mat,”
35in. X 17}in. X }in.
35in. X 17}in. X yHin. .
¢ Mat by Sandblasting,”’
24in. X 24in. X{in. 631bs. £110
Half sheets—half price plus 1s. Postage and
Packing 1s. 3d. any weight.

.£110
180

ABOVE ARE TRADE P-RICES.

Panels cut to any size, edges dressed
. per square inch. Trade 15 per
cent. discount over £2,

200 WIRELESS PARTS
Ready for the Trade,

JAMES PORTLAND

6, CHEAPSIDE, E.C.2

d
32z, Northampto;nSq., Clerkenwell,
188, Blythe Road, Olympia, W,
'Phone: 4408 Clerkenwell.
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“LISSEN” ANODE REACTANCE
. (PROVISIONAL PATENT)
mm""u i "mmm ! If your Deaiex cannot show you this, Order Direct. No
IHIIIHIH"" ! ‘extra charge for postaze it Dealer cannot supply. The
& advantage of H.F. amplification are freedom from distor~
“tjo_r:. great increase of range and improvement in selecs
tivity.
The ' Lissen " Reactance Capacity method is the
best means of achieving radio frequency amplification,
It is now rapidiy becoming the most widely adopted.
Every set without H.F, can be improved, and made
copsiderably more powerful by the addition of this
new LISSEN component,
It SHOULD CERTAINLY BE EMBODIED IN
EVERY NEW SET.
It is entirely SELF-TUNED, and nceds no variable
_condenser.
In addition to being highly efficient, itisextremely easy
to connect. Biue Print sent with each.
DIRECTIONS FOR CONNECTING :
From the plate of H.F, valve take two connections, one
to one side of a .0002 fixed condenser and the other to
one soldering tag on the LISSEN ANODE REACTANCE.
The other tag on the componeat (there are two provided,
and it is immaterial which is used) is to be connected to
‘the H.T. positive. The other side of the fixed Condenser
— is to be connected to the Grid of the Detector Valve, and
bf a grid leak of from 1 to 3 megohms is to be connected
.. between the:grid of the detector valve and L.T. Negative,
20 FIX :

It is only necessary to undo the two nuts on end of spindle, take off switch arm and collar

uyndergeath. Pull out knob and spindle, unscrew threaded shaft bushing on top end, drill one

hole in” panel, screw back the threaded_shaft bush, and assemble, and the whole is quickly
%" ip pesition.
TO FIT TO ANY EXISTING SET: |

Drill one hole in the most convenient position on panel, or enlarge one of the holes previously

made to take sockets for plug-in transformer. The dial of the new component will cover the
$4{34-".< old 'Holes;* Connecting up will' be-done 4s indicated.above.

Range 150 to 600 metres 27/6 Range 150 fo 10,000 metres 32/8

TRADERS SHOULD ORDER A FEW DAYS AHEAD.
-

. . . \ R A 8-16 Woodger Road, Goldhawk Road,
- LISSEN COMPANY, saevutns's sosi, Lonvon, w.e
Telephone - 1072 HAMMERSMITH. N.B.-Woodger Rd. is close to Goldhawk Rd. Met. Rly. Station.
“LISSEN " APPARATUS—WELL THOUGHT OUT, THEN WELL MADE,

"LISSEN"| Build a Powerful Set [‘LissEn”
(@

~Ji)
\‘ ; "'

Advantage of H.F. Amplification,

“LISSEN” TYPE T3 L.F. INTERVALVE
TRANSFORMER, This is the best amplifying
transformer that can bg made at the price, A special trans.
former at a special price. It is sold under the ** Ligsen "
name guarantee. This "Lissen' transtormer iss

equal to many much more expensive transformers, 16/6

“ LISSEN™
MULTIPLE TELEPHONE BOARD

That illustrated takes four pairs of “telephones in series
with sw_ntqh to cut in and out any desired number up
to the limit of board. A useful accessory to any equip-
ment, Beautifully made and finished. Has the usual
smooth wiplng contact always, associated with 25

*Lissen ' switches. - /'

,;*;i;:,;j,_
[

ACCUMULATORS

SPECIALOFFER (

GpR

AT REDUCED PRICES. | Specialities:
ignition Act. A.H. ;
No. Voltage. Cap.Amps. Capacity Price ACCUMULA-
- e e
e, * > A3 £ WIRELESS
1315 .. 4 .. 30..15 .. 1a/11
‘e 1320 .. 4 .. 40 .. 20 .. 16/11 | ACCESSORIES.
E.P.R. im0 &g 2us | coumerens
ACCUMOLATORS| 1410 ;. 8 .. 20 .. 10 .. 18/¢ | Completein
BAVE 1420 .. 6 .. 40 .. 20 . 27/6 plush-lined
nEr%owg'Fi‘o%slmx {230 B8 |t 38 T "3";’52 il o EPTT
Calls Guaranteed. Rl =16 Carriage extra. reliable,
accumuiaton | RICHFORD & CO., e, i
e ] 153, FLEET ST.. LONDON, E.C.4. 6/11
day and night. Telephone Holborn 5126. Estab. 1876 Postage 6d.

VALVE SETS
] |

g
;
% ORDER
!
4

‘Two-Valve Amplifier - - 5

ALL INCLUDING B.B.O. TAX
ANY ACCESSORIES SUPPLIED
Phone : GERRARD 6843 TRADE SUPPLIED

PIONEER MOTOR WORKS
6 Ingestre Place, Broad Street, Wardour Street, W.1 |

A

5 _ E WITH YOUR

${ | COMPARE THESE PRICES | |}
Two-Valve Panel - - £8 0 0 (8|} ——

Three . . - - 1200 [
Four ,, v - - 16 0 O 5
50 ¢
re
[
0
®
®

April 11th

THE enthusiastic welcome which has greeted
every issue of Modern Wireless has

PLACE YOUR prompted us to enlarge our organisation and

to produce a new weekly Wireless Magazine
along similar lines.
The Editorial sideof Wireless Weekly will be in the

NEWSAGENT hands of John Scott-Taggart, F.Inst.P., assisted by E.

well-known Radio experimenters.

At this early date it is not possible for us to issue a full list

of the Contentsof No.1 but arrangements are being made
S to incorporatea numberofspecial features—some of which

have never appeared in any other WireJess Magazine.

NOW (’ Redpath, Alan M. Douglas and G. P. Kendal, B.Sc,—all

RADIO PRESS LTD.

DEVEREUX COURT, STRAND, W.C.2,
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-~ HULLO

Come ZflOﬂg and see us! we nave just what you want!!

COMPLETE SETS of PARTS for
Making VARIABLE CONDENSERS

(READY TO ASSEMBLE)

All Parts in the Sets areof the Finest Quality,and absolutely beat anything
else offered by any other house. I guarantee that
I have always got them in Stock

LY e T T TR

e CALLERS ONLY

| TE TH PRI ! These Sets con-
NO E L _ CES | sist of the follow-
CALL AND TEST THE QUALITY!! ing articles :
A;I:,").rov.tCa%. . 7 rae . } EXTI(}‘A dQUdAI\II-‘ITY) VANES
in icrotarads 0. 0 ates rice 1Xed an (o) ig lng
001 o 5T 6s. 3d. E”gg;q‘ﬁg Large am?AISnr;}gléu%g&ﬁ?rs
Scale 0—180
.0005 ............................... 29 .................................. 4So 3d- ENDS }gar\\J:}ltshZBAZBA
0003 ............................. ].9 ....................... Ffoarxio 33. Od. . 1s. pair. gegg:sagfésa e Sbindle
0002........om Bk mane 28, 3d.| Sold with go.p‘p:r e
oint
0001 - v 280 Od, Conodelnsers B G oring Washers
Vernier..... ... SO L 1s. 9d.) nly- .?.f);f Knob, Bushed 2BA Nut
. —= | Bottom Bush
NO POST ORDERS Flat Bush for Pointer
NEW Premises adjoining at 28a, are now open for B "E:é‘?".-:.,"{n"‘::,:zi,’g“xg"ﬁ:
xXperimen ation
Customers' begefit. o B;;I;rg%‘;]‘;g Qé‘a’;’t”;"am‘
COME EARLY AND AVOID THE CRUSH. Sl o i

e
iz

T : S5
Z RIGHT OPPOSITE = M (] R AY M o N D £ To avoid mlstakeso

= this address is close =

gDALY Sg 27, LISLE STREET, W.C.2 ZtCurieXERoud
S GALLERY DOORZ ‘Phone: - - : . - GERRARD 4637 =Square TubeZ
—|||“"""““|||||""m“"""ll""F 1 ;=||||||"""l"|“l"m"m"m"””

OPEN: 9 a.m. CLOSE: 6.30 p.m.
Open: SATURDAYS, 9 a.m. Close: 4 p.m.

IIHlIIIIIIIIIII!IIIIIIIIIIIIIlllIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIHIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIII!IIIIIII!IIIIIIIIIIIIIIIII|IIIiII|IIIIIIIIIIIIIIIIIIIUIIIIIIIIHI

)

lIIIIIIIIIIIIll|IIIIIIIIIIIIIIIIIIIIIIIlIII'IIIIIIIIIIIIIIIlIlIIIJIIIIIIIIIIIIIIIIIIIHIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIII_IIIIIIIIIIIIIIIIIIIlIIIllIIIIIIIII!IIIIIIII
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EVERYBODY.-

This is an honest advertisement and nothing is
offered unless same is a regular stock line.

 PLEASE NOTE - | Valve Holders PLEASE NOTE
oo iy e et 4 screwed legs, 8 nuts ... 1/=| Nofurt ::)e';.h':osi:n?);g;ir;iIie:(yec:ft;'t::a?!:::?:;
e o L Filament Resistances - - k) RS
Aerial Wire 1 No1 chfap rubbis}é.l but s Slider Knob and Plunger 4a.
Genuine 7/22 bare copper value for money 2[6 to .
stranded, 100 feet ... 2/6 Terminals
: e Rheostat W.0., Telephone, P.O.,
Condenser Vanes Very special. Positive and other designs, with "
Extra quality ... doz. - S5d. stops at Zero, full nut and washer...2 for 33d.
¢ resistance ... ... ... 3/6 :
Crystal Detector Parts 1/~ (Comantéed 7 shme) Crystal Detectors

Glass covered, dust proof,
extra quality .. ... 4/6

Lead-in Tubes

Ebonite with brass ends, ) SWitCh ‘Arms Perikon Detector ... ... 3/9-
6 in., 10d., 9 in., 1/~ Best bushqd knob with 4- Detector on Ebonite ... 2/6
b 40 7 1/2 leaf laminated switch... 1/3 Detector, extra design ... 2/8

Crystal CI.IpS ET . Also another pattern at 1/6 .DeteCtOT and Crystal ... 3/~
Fixed Condensers

1 - 2
each 1ids, doz. 1/2| Qojah Basket Coils Mica condensers in
Condenser Bushes each 1d. 7-in.set ... ... e .. Bfe ebonite with terminals,

Reel Insulators each 2d. all capacities ... ... 1/3

Contact Studs .
Spacer Washers. | Highly finished ... doz. 5d. Valve Pins ... per doz. 7d.
' Valve Sockets per doz. 1/~

Large 3d. doz., small doz. 2d. |

"+ Cheaper for quantities ' Nuts
Wisansd Fotnere 2BAand 4BA ... 3 doz. 84.| Scales 0.180 4d. and Sd
12 x 4 with 24 wire, each Lead-in Wire for

Indoor Aerials, etc.,

3/Sl Telephone LeadS,Extra long,

L.F. Intervalve Transformers lendid quality ... pair 1/3
Highquality 5.1 o oo Ldja| T Guantition Cheaper ! s kbl
TRADE SUPPLIED | GCALLERS ONLY NO POST ORDERS

HEADPHONES : Zuipinss'st & *™  French Phones
TESTIMONIAL 7‘ ER|GS$0N (4000 OHMS)

Whiteehapel Road, X1 R e o k) Double receivers, complete

] March, 1923. )
Messra. R d, 27, Lislo S t, W. & - .
wre TONE Xl Bog e weorica o | per 2 3 / 6 pair with headbands and

5
great satisfaction in oonnection with the Wireless
« . . cords, from ., . .

goods that I have purchased from you. The qualitﬁ

X Stamped B.B.C. :
O rbus will de prony snined in maring | SELLING HUNDREDS DAILY

‘Wi 3 o5 leasing hobuy. . X
i‘;fclﬁ,?e:\ l:'n‘::?l ‘:re&‘;e?::): 3:;1 &‘.ﬁi:‘;‘ lr(l’em;'s Double Phones, complete with Headbands and .
el e e 4 ‘%é&’a‘é’ﬁl‘éi&%‘“‘l (Certls M \Veryly Comfieriublo to Wei' = per pair.
— ‘ : I USE THEM MYSELF

=

f:'__'llllllllllllllllllllIllIIlllllllllIlllll"é 'é"-llllll||lllllllllIl:llllllllllilllllllll'g
= RIGHT OPPOSITE '-M “ R A i M O N D = To avoid mistakesS

= < this addressis close=

E 72§ T o : i E
DALY’S: 55 JISLE STREET, W.C.2 =% CuernsXRai
= GALLERY DOORZ z £
GAFLER R; — g ; - - k e _z_Square T_ube:E_-
BRI N atitinam i nim=

W OPEN: 9a.m. CLOSE: 6.30 p.m. “3%
Open: SATURDAYS, 9 am: Close: 4 p.m,
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DELIVERY
BY RETURN.

* Brunet ** Headphones .. . . 25/~
Condensers (fixed, any capaclty) ™ oo 1/3
Crystal Detectors - om - 2/6
Contact Studs, with nuts .. ..doz 6d.
Filament Resistances 0 - s 2/8
Grid and Condensers, combmed 0g D0 3/6
Ebonite Knobs (tapped 2BA).. .. .. 4id.
Intervalve Transformers .. .. .. .. 12/6
Valve Legs and Nuts . . . dozz 1/-
Switch Arms (ésl:l quaht.y) « [ 11//6

Valve Holders, with nut,s and “ashers,
best quality g 1/-
Terminals, complete wnth nuts “and

washers .. 1& d., 2d., 3d.
Basket Coils (set of 7) 5/-
Insulators, Egg S b0 dol oS 3d.
Reeo o® oo |do 2d.

Ebonite (eut to slze) 5 5 per b, 4/-
Slider Rods, 12x 13x}, drited each end 4id.
Inductances (wound), 12 SSI: B0 8/3

MONEY RETURNED IF NOT SATISFIED.
ALL OTHER ACCESSORIES IN STOCK AT
LOWEST PRICES.
POSTAGE FREE ON ORDERS 30/- OR OVER
WRITE FOR FREE LIST.

J. W. RUSSELL,

. WIRELESS DEPOT,

8, Queen’s Road WATFORD.

hone 4"8

BURN YOUR “CATS WHISKERS’

and replace with the

§ JIFFY TOUCHER

Gets the sensitive spots in Crystals

3 in three secohds 8
STANDS HARD WEAR
Can be used by a child in the dark
2/- net, post {ree.
From PROL/ PRESS,
12, BRUNSWICK PL., CITY RD. LONDON N.1,

4. o< Trade .Suppnc(l yww
- WIRELESS INVENTORS ————

Patents and Trade Marks, Advice Hand-book
and Coms. free.—B. 1‘. KING, Regd. Patent
Agent (G. . & U, 146a, Queen Victoria
St., E.C. ‘Phone Central 682, 36 yrs. refs,

ACCUMULATORS, H.T. BATTERIES,
AND VALVES.

New and Guaranteed
4- Volt 25 AmX Celluloid ................... ‘3 Postage 1/-,
g Yo 7;g 6 - Volt mp 0 :2;;‘6
a 22 8 238 .. 38/
K 100 3/ 6 10 45/-
Packmg llG e\ha P.'sckmg 2/ ‘extra

S
ggVolt HT Bdttcr) Helleaden... 816 Postage {I

cash with order Goods despatched per return
LOWEKE & SONS, LTD.,, NORTHAMPTON.

A QBWANF0R£419 6

CASH.
Our wholesale factory cash prlceﬂ to sou
are obly a few shillings above coat AJA
(ladies” and gents’) oycles embody the

g world’s finest” fitments. Workmanship,
) {l{latlng, enamelling and lining are_super
IGH GRADE. Fully warranted. Univer

P 'sally praiged by riders for 36 years.
@ Frce packing. Carriage paid. Fortnight's
trial willingly, Money back if cycle doesn’t
{ delight you. Qredit terms arranged. Write
B forlists, British Oycle Mn.g.Co. 1weot. M277V
[ Balsall [eath. Birmingham,

RECENT WIRELESS
INVENTIONS.

The following abstracts are published
by arramgement with our Patent Ad-
viser, Harold J. C. Forrester, Chartered
Patent Agent, of Jessel Chambers,
88-90, Chancery Lane, W.C.2.

Grant of the following Patents can be
opposed, and printed copies of the full
specifications, with drawings, can be pur-
chased from the Patent Office, Chancery
Lane, W.C. 2.

192,090.—WESTINGHOUSE ELEC-
TRIC AND MANUFACTURING CO.—
RECEIVING APPARATUS.—Relates to
a receiving system having a back-coupled
valve oscillated by received impulses and
choked by negative charges accumulating
on the grid. The chokmg is controlled
according to the intensity of received im-
pulses by causing them to apply a biassing
voltage to the grid. The detecting valve
may have its plate circuit reactively coupled
and its grid circuit completed to the fila-
ment through an inductance adjustably
coupled to the aecrial circuit and a grid leak
and condenser. Control is provided by an
inductance, adjustably coupled with the
aerial circuit, and connected in circuit
with a rectifying valve and the grid lcak.

In a modification, the two valves may be
combined into one, by providing an addi-
tional grid, which acts similarly to the plate
of the rcctifying valve.

192,133. BRITISH THOMSON-HOUS-
TON CO.—DUPLEX TELEPHONY.—
For receiving and transinitting simultan-
eously, the aerial is coupled to a closed
osullatory circuit, and made resonant to
two different frequencies—one for trans-
mission, and the other for reception by a
tuned detector.

Transmission currents are further pre-
vented from affecting the detector by a
closed circuit, containing a variable trans-
former and phase adjuster, inductively
coupled with the detector and transmitter
circuits,

192,140.—H. ST. J. de. A. DONIS-
THORPE.—VALVES.—The grid is helical,
and a current is passed through it, which
produces a magnetic field which counteracts
mutual repulsion, and prevents spreading
of the electrons.

.—INDUC-
TANCES.—Coils having spaced turns

wound in layers, with the turns erossing
at an angle to give a lattice formation,.

have the wires arranged to follow sine
curves. .

We have arranged for Patent Enquiries
addressed to our Patent Adviser to be an-
swered direct by post, any enquiries of
general interest being also answered in our
columns.

-
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THE TRIUMPH
B.B.C., APPROVED P.M.G., No. 419.
Equal to the Best. Second to Nome.

Receiver only, tax paid, post free.. 21/-
Complete Qutfit, as illustrated .. 954/-
Ditto, with Speeial Quality Phones,, 59/-
THE TRADE SUPPLIED WITH SETS, PARTS,
CRYSTALS, PHONES, etc.

THE TRIUMPH
D.C. ACCUMULATOR CHARGING SETS.

FOR HOME USE OR THOSE CHARGING
ACCUMULATORS AS A BUSINESS,

D.C. SETS FROM .. ., .. 30/
AC.SETSFROM ., .. ., 95/

THE TRADE SUPPLIED.

26, Church Street,
C.T-, LTD., soho, London, W.1.

Beginners Guide to Wireless
Explaing, in plain everyday language, everything
you wish to know about Wireless Telegmph)

HOW TO ERECT, CONNECT, AND MAKE
the apparatus reqmred and full instructions
for muking coils, tuners, and complete valve
and crystul sets. Instructions and diagrams
for a two-valve receiver are alone worth four
times cost of the book. 112 pages. price 1s.,
post free.~SAXON RADIO CO. (Dept. 14),
South Shore, Blackpool,

T0 WIRELESS EXPEIIMENTEFE.N lg\-TENT YOUR

They may prme velev\aluuble Particulars and conaull-l
§ W araiok Gotn t Goiorn, Topdam W.00 . Estabiishe
arwick Cour olborn, Lopdon, W Establ
1840 Telephone : Chancery 7g e

JUICE

ACCUMULATORS
COLLECTED—RE-CHARGED — DELIVERED
LONDON, N.W. DISTRICT.

Write for particulars :— or "phone Hendon, 1168,
THE HACK ENGINEERING CO. LD.
Victoria Road, Hendon, N.W. 4,

TO THE TRADE.

Ebonite—Copper Wire, Bare &
Covered—Aerials—Sleevings, &c.

Wireless Supplies. Prompt Delivery.

Cables & Electrical Supplies. Mica House, Offord 8t.,
Caledonian Rd., London, N.1. Telephone : North 805

69 Renshaw Street

ASHLEY WIRELESS TELEPHONE CO. LTD.

Liverpool

R/R
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‘designed for ladies. It has no head band
to catch or tear the hair. Beautifully
finished, very comfortable to use and
wound to 4,000 ohms.

HANDPHONE - - - -

Inclusive of all taxes.

15/3 each.

Postage 1/-

He will use Fellows Headphones with
two earpieces in light die cast non-ringing
metal and wound to 4,000 ohms.
HEADPHONE - - - 21/6 per pair.

Inclusive of all taxes. Postage 1/-

Al Fellows radio. instruments are British Made
shroughout and guaranteed.

FELLOWS MAGNETO Co., Ltd.
LONDON, N.W. 10.

Telephone : Telegrams?
WILLESDEN 1560-1. “QUIXMAG,” 'PHONE, LONXDON

POPULAR WIRELESS WEEKLY.

Can | help yauA

I will give you £50

if I {ail {o produce over 7,000 testl-
monials from others I bave helped to

A Successful Career.

Yours to Suecess

We teach by POST.

............ Veagesbaasebensatbrniitie;

{ Most Moderate Charge
i Payable Monthly.”

Oavbesaneraeeriiiatnnnaaiin sessirenee

Learn a trade or Profession.

_ Every man is the architect of his own fortane ?

Wrife for one of cur FREE BOOKLETS on apy of the following subjexts :
Architectural Drawing) | Engineering | Pattern Making
Building Conﬂ‘ruclion} Foundry Work | Salesmanship
Clerk of Work:®’ Duties? | Internal Comb, Engines' Sanitation
Av'la(mn i . Marine Enginecering | Shipbuilding
Bailer Engineerinz | Mathematics N l Structural Engineering

Bailer Making Matriculation Surveying & Levelling
Chemistry . Metallurgy | Telegraphy, & Teler
Civil Engineering Mining phony

Concrete and Stee! Mine Surveying | Wireless Telegraphy
Draughtsmanship Moator Engineering ‘SpecialCouree for.
Electricity Naval Architecture |, .Apprentices

WE SPECIALISE IN ALL EXAMS, WIRELESS, ELECTRICITY:
P.M.G, C.GL. AMIEE., asd'BCD: "~ :

If you are preparing for any exam.ask our advice. All particulars free of charge
Parents should seek our advice for ADVICE FREE
their sons. If you are intcrested
in any of the subjects mentioned
abdve, write, naming the subject,
and we will send you our FREE
BOOKLET. Pleasestate your age.
Courses specially combined
to meet all requirements.

'RELIANCE RADIO
SERVICE CO.

THE “ RELIANGE "’ No. 2 <
CRYSTAL RFREIVIN® CABINET.

P.O. Reg. No. 277.
Consisting of Ebonite Pancl in'QOak case with
lid md clips  Toning Coil with 900 metre
wave-length. 001 Fixed Condenser (hand
calibrated). Qur patent Detector with Ironite
Crysta!, copper spring in small 4-jawed chuck,
ball joint action and variable pressure, the
whole totalty enclosed in glass tube, thus elim-~
inating dust and damp.
Accessories include 1 pair 4,000 ochms British-
made double Headphones. feer 7122
Stranded Copper Aerial Wire, 4 egg insulators
40 feet insulated lead-in wire. L
A guaranteed range of 15 to 20 miles, and-will
take 3 pairs of double headphones
with perfect clearness.  Each set
is tested and we confidently assert
that, for the price, it is the niost
r .liable yet offered to the public.

PRICE COMPLETE
(including B B.C. royalty)

£3-15-0
POSTAGE PAID.

We have other models in stdek
from- £2 153, 0d, to' €15 15s, 0d.
which may interest you. Call and
inspect without any obligation on
your part, Demonstrations every
evening between 5 and 7 p.m.
Houss, 9 a.mm to 7 p.m.  Close at
¥ p.m. on Saturdays.

Fully illustrated art catalogue
ehowing many sets to choose fiom
and o complete set of parts for r
building up own sets, sent post .
free upon receipt of 3d. in stamps. It will pay you to cend or call on us at once. Ou busi®
ness has been built up on courtesy, personat attention and zood hopest value for money.

RELIANCE RADIO SERVICE CO,,
283, St. John Street, Clerkenwell, London, E.C.1.

4 minutes Ir Augel, lslington el Phone:
Ay o Vb e B “ CLERKENWELL 4290
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Radio Receiving Sets
Loud Speakers
Power Amplifiers
Unit L.F. Amplifiers

Head Telephones - j

A -
0,
- .

Bt § wE
i

Radio. apparatus. .~ You can’ satisfy yourself as to
this by eoming to our Showrooms any evening
between+7 and 10 pm. (Saturday exeepted) and
listening-in.

S'II‘RLI\I(‘ quality is the quahtv of * STERLING ”

« STERLING ” Radio products give the finest
results, whatever the_locality or, conditions. ~ Instal
them in your home and-receive thc clearest” render-.
ings $of Concerts, Opera, Cluldren s Stories, News, ete.

If your present Crystal Set does not meet your
requirements add a “ STERLING” one- or two-
valve Low-Frequeney "Amplifier Unit (metal cased).
You will be surprised and pleased.

7o be obtained from all dealers or direct from

Sterling Telephone & Electric-ce, ua

TELEPHONE HOUSE,

210/212, Tottenham Court Road, London, Wl

Te!ephone No.:
4144 Muscum (7 iines).

Works :

Telegrams :
Cucumls “’esdo London.

DAGENHAM, ESSEX.

BRANCHES :
MANCHESTER: 14, St. Peter's Square.

NEWCASTLE-ON-TYNE : 9, Clavering Place.
CARDIFF : 8, Park Place.

We guarantee that all Broadcast Radio Apparatus sold by us
conform with the conditions of the "Broadcaster’s Licence tissued by
the Postmaster-General.

YOU ARE INVITED TO HEAR

THE B.B.C. CONCERT
ABSOLUTELY FREE

‘as received by 1
THE

— e

RECISTERED

any evening from 5-6, 7-10 p.m.

Detailed instructions and demonstra.
tions gladly given without any
obligation to purchase.

‘By the special construction of the
LATTIKONE TUNER '

an exclusive feature of every Crystophone,
signals” are improved by

30% INCREASE in Strgngth;

Read what a satisfied user says about the’

CRYSTOPHONE

Type 34,

o : . P
This is truly a wonderjul Set, as I receive clear {cle-

phony from l’aris. Brussels.'()slend Le DBourget, Bir-,
nungham. and many other Stations, although my ac rial
is only 26 {t. high one cnd and 18 ft. the olher, and I am
svhmted rather tow. >

Ynu have my congralulations, and 1 wish your
business the best of luck, which 1.am, sure you will hive
immediately the pubhc have once lntened-m on your
production.
Faeell.

2/1/23.

REVISED PRICE LIST.

. : £ m -.d.
“The Scout” Crystal ‘Recei 3 :
;oya??yuincludgl's—:s _6§.cel.v.er o 3 10 0
21. Crystal .Receiver 415 0
5100

Royalty included—75. 6d: .3
20. Crystal Receiver

12100
10 100

Royalty-included—7s. 6d. .- oo
30. Crystal and One Valve 'L.F.A.

15 00
23 0 0

Royalty iiicluded—£z - 0s.” od.
31. Crystal and One Valve Detector)
SOLD BY ALL LEADING STORES

Royalty included—/2z os. od.
AND WIRELESS AGENTS

J_L 8.

33. Crystal and 2 Valves 1 Detector
Royalty mcluded—£3 7s. 6d.

34. Crystal and 3 Valves (1 Detector
‘Royalty included—/4 10s. od.

. > i

EOvres

PLEASE NOTE CHANCE OF AVDDl\iESS.

THE CRYSTOPHONE
MANUFACTURING Co. Loy,

16, WELLS STREET, dxmnn STREET,
LONDON, w.1.

TELEPHONE: MUSEUM 1664,
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THE

6. P.0:
Reg.

“HESTAVOXII”

No. 2049

2-Valve Broadcast Receiver
(Panel only

Price (i £12-7-6

(Inelusive of all Royalties.)

TO THE PUBLIC.

ASK YOUR DEALER FOR A
DEMONSTRATION OR WRITE
US FOR A CATALOGUE.

TO THE TRADE.

WRITE US AT ONCE
FOR TRADE AND
AGENCY TERMS,

VERYONE realises the vast importance of the use of
E variable reaction in Receiving Apparatus, and it
has recently become a standard feature in many
Broadcast Sets. In this connection we should like to
emphasise the fact that ALL [®¥sTavox |Receivers con-
taining two or more valves have been ftted with Variable
Reaction SINCE THE BEGINNING OF LAST
OCTOBER, when sthey were first placed upon the
market. At that time, owing to the widespread belief
that Reaction of any description was not permitted under
G.P.O. regulations, we refrained from extensively adver-
tising this very wi point in the construction of our
| E=sTavox 11| Receiver, which has achieved such remark-
able success in selectivity and long-distance reception.
In order, however, to settle any doubts, we would point
out that the [EEsTtavox 11 | Receiver 1s, AND ALWAYS
HAS BEEN, fitted with Variable Reaction to the fullest
extent permissible under Post Office regulations. and com-
plies with all the requirements of a Broadcast Licence.
It is said that self-praise is no recommendation,  but the
present enormous demand for [ EESTAVOX | apparatus from
Trade sources conclusively proves that from the first we
knew how to design and manufacture an instrument which
would at all times hold its own both as regards efficiency
and reliability.

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

1 min. South Acten Stn. (N.L. or Distriet Riys.)
Showrooms open> 9 a.m.—6 pan. Telephone : Chiswick 586,

Headgear Telephones
ourR A TYPE

Total If Stamped
Resistance . B.B.C.
2,100 ohms. 6d. extra.

PER PAIR

SOUNDLY CONSTRUCTED
ALL FITTINGS NICKEL PLATED
LIGHT AND COMFORTABLE

Of special appeal to ladies, as they ave equally comforiable
in any position, even with the headbands, whiok arve cloth

vovered, under the chin.

Let us have your enquiries. v
advise on anything connected with wireless.

JUST OUT -

“Coil TGinding on the Lokap dachine™ i

PRICE Uf=.

SEND FOR OUR

New Wireless Catalogue

POST FREE 6d.

MITCHELL’

McDERMOTT ROAD, PECKHAM S.E.Is.

We are always glad to

ELECTRICAL AND
WIRELESS, LTD.

TINGEY
3- VALVE
Broadcast
Receiver

L This splendidly finished instrument
is distinguished by its uniform efficiency, its simplic-
ity of operation, and the clarity and strength of the
Teception it gives. In addition it is readily adaptable
for further amplification when required.

The wave-length range-—300-3,000 metres-—embraces
the wave-lengths of all the® British and Continental
Broadcasting Stations. The set comprises 1 H.F., 1
H.F. and Rect,, and 1 L.F. Amplifying Valve.

PRICE. as illustrated less Valves, £2 5_5_0

including Broadcasting Fee

Other Receivers from £9-12-6

ALL TINGEY Valve Apparatus isduly licensed under Marconi
Patents for Ameatour use in Great Brituin and oll Broadeast
Receivers bear the B.B.C. Stamp.

Hlustrated Catalogoe of 1, ®, 3, 4, and 5 Valve Broadcast
Recéivers and Experimental Unit Eystem with all accessories,
Post Free 6d.

Telephone 2
Hammersmith 1916
Pelegrams » Tingoidar,
Londen.”

&

92, QUEEN STREET,
HAMMERSMITH,
LONDON, W.6.
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[Every F'riday

TOPICAL NOTES AND NEWS.

" A First Night.

i HEAR that on April 16th, Act 2 of
‘“ Battling Butler ” will be broadecast
from 2 L O. - The other. evening the

B.B.C. broadcast for the first time in

history a “first night> performance,

*“Marriage by Instalments.” The only

drawback was the fact that we had the

play, also, in instalments, but that’s only

a pathetic attempt to try to be funny.

Seriously, though, the transmission was

0.K. Let’s have some more of a like ilk.

* * *

New Musieal Director, .

HEAR that Mr. Stanton Jefferies has
been appointed musical director of
" the B.B.C,, and that in future he will
be in charge of the musical items of all the
B.B.C. stations. This does not mean,
however, that provincial stations will not
be allowed to exercise their own ideas in
arranging the musical part of the pro-
gramme. Mr. Jefferies is out to encourage
initiative all he can, and I wish him the
best of lack.

* * *
An Uncontrollable Factor.

SCHEME has been evolved for the
employment of the broadcasting

stations at certain hours during the"

day for communicating with the moving
motor vehicles belonging to the larger
road transport companies. It is suggested
that arrangements should be made with
the Post Office so that telegrams addressed
to motor vehicles could be handed in at
any post-office and forwarded to the most
convenient broadcasting station. On paper,
the idea imight seem quite workable, but
there is one uncontrollable factor to be
dealt with, and this is the time factor in
the transmission of land line messages.

Electricity might travel many thousands

of miles per second, but I somehow am

inclined to think that a motor vehicle—
even a ten-ton lorry—would reach its
destination before any special telegram.

Anyway, neither the B.B.C. nor P.O. have

yet been approached with regard to this

scheme.
%) * *

Centralising Broadcast Programmes.

NOT many listeners-in in the Manchester
area arc aware of the fact that at
times they are listening to the

London and Birmingham broadeasting

stations’ concerts which are received on a

special receiving aerial and re-transmitted

by the Manchester station. The success of
such experiments, which have been con-
ducted several times, indicates that there
are great possibilities of the practicability
of such a scheme whereby only one broad-
casting station—say, at Birmingham—
would be necessary, the other stations
acting merely as relays. Thus the B.B.C.’
would be able to concentrate on such a

* Pages 303-306 are missing ™

centralised programme, and the best of -

the leading artists could be engaged.
I need hardly dwell. on the advantages
of such an arrangement, as they arc more
than obvious.

*1 e *
The Children’s Hour. |
I AM glad to learn from Captain Eckersley,
who is now in charge of the children’s
hour from all the broadcasting stations,
that he intends to thoroughly reorganise
this part of the evening programmes.

I understand that both the tiny tots and

the older kiddies will be catered for, and

that the items will be more varied in nature.

The material for these will be distributed

to the various stations in advance.

* * *

Controlling a Battleship.

THE possibilities of wireless control
in naval warfare were strikingly
shown in recent manceuvres of the

United States fleet. The battleship Iowa,

steaming full-speed without a soul on board,

was made to simulate an enemy vessel
attempting to escape the fire of the battle-
ship Mississippi. The Iowa was steered by

'y
i i |
““!II" :

This is the highest broadcasting station in the

world, being 2,175 feet above Boteford Bay Station,

which is now operated as a feature of the Brazilian

" Centennial by the Westinghouse Electric Inter-

- national Company, which broadcasts Grand Opera
direct trom Rio de Janeiro.

-

radio from the shore several thousand yards
away, and was at all times perfectly under
control.

* * %3
America’s Silent Nights.

“ QILENT NIGHTS,” inaugurated in
Chicago, when local wireless broad-
casting stations forego the presenta-

tion of programmes, have resulted in many

feats of long-distance reception.

A plan whereby ‘ silent nights”’ would
be adopted by broadcasting stations
throughout America is being discussed.
Under this plan stations in a certain
district would not broadcast on Monday
night, another district would not send on
Tuesday night, and so on throughout the
week. In this way the entire country
would have a silent night once a week.

A % Ed
Aerials Across Streets.

FOUR applications were reccived by
Newcastle Corporation Town Im-

provement Committee for permission
to allow wireless acrials to cross public
streets in different parts of the city, but
they were all refused on the ground that,
should the wires break, they might be a
source of danger to the public.

* * *
Warning to Motorists.

HERE seems to be. quite an epidemic
of petty pilfering by people obviously
wireless enthusiasts. Receivers &and

wire have disappeared in alarming quantities
from public telephone call-boxes, and
a motorist dare.not leave an inch of copper
wire exposed when he leaves his car mo-
mentarily unattended. I, personally,
witnessed the lamentations of a holiday
motor-cycle tourist who was stranded in a
lonely Devonshire village with his motor-
bike, minus all its H.T. cable and rear
and headlight wiring, and this occurred
during just a few moments’ call at the
village inn. Unfortunately, I could not
help him, except with six inches of H.T.
cable, by shortening my own. I left him
stringing hairpins together and insulating
the resultant ‘ cable” with valve rubber,
spare tyre patches, and perfectly good
three-halfpenny stamps.
* # £

P.M.G. and “ Home-made ” Sets

OSSIBLY, by the time these words
are read, Sir William Joynson-Hicks,
the Postmaster-General, will have

announced his decision in regard to that
problem of the hour, the qucstion of the
home-made set. The other day he received
a deputation representing 4,000 manu-
facturers of wireless apparatus.

(Continued on nex! page.)



NOTES AND NEWS.

(Continued from previous-page.)

The Shysters.

AS a Business Nation—are .we narrow-
minded ? Upon my soul, I am
almost inclined to believe so when I
hear all this talk about broadcasting doing
the theatres harm. Where is the imagination
of our theatrical magnates ? Are they so
despondent about the quality of shows they
put on that they don’t like the idea of them
being broadcast ? Read the following,
which [ clipped from the * Daily Mail ** the
other day :

“QOpera. companies and theatres give'

broadcasters every facility, as they also
have profitcd immensely from the publicity
accoré)ed their performances by radio. The
Manhattan Opera House (New York City),
for instance, was playing to half-filled houses
until the management permitted one of the
large stations to broadecast ® Tristan and
Isolde.” The very next evening the house
was filled by owners of receiving sets and
their friends.”
* * »
Over There and——

T is cstimated that the “invisible audi-
ences  of the United States number
20,000,000. Throughout the country

more than 600 broadcasting stations are in
operation. The authorities have licensed
25,000 owners of sending sets. The owners
of receiving sets require no licence as in
Great Britain; but it is known that they
exceed in numbers the 14,000,000 people
who subscribe to the telephone or 12,000,000
who possess motor-cars or lorries.—
“ Daily Mail.”

Ed * &

Over Here.

LTHOUGH it is estimated that there
are about 200,000 listening-in sets
in use in the country, less than half of

these are licensed. If these figures are cor-
reet, the first year’s loss to the Broadeasting
Company is more than £60,000 and to the
Government £25,000.— Daily Mail.”

# * *

Another Stunt,

TIIB “ Daily Express ” had a loud shout
the other day about the Broadcasting
monopoly. This paper wants the
P.M.G. to select “ ten firms of repute,” ete.,
to run broadcasting, and offers to do the
trick itself for nothing. Tf the latter
suggestion was adopted, the “ D. E.” would
simply be cutting its own throat as regards
a monopoly. As for the poor news bulletin,
the daily press are to blame for that. Their
ubjections to a full broadcasting news
service are well known.

The attitude of PoruLar WIRELESS in
this attack on the B.B.C.is given on the
Club Reports page.

* * 3

Great Tenor at 2 L O,

NE of the most enjoyable items that

I have yet listened-in to was the recent

broadeasting from the London station

by Mr. Mischa-Leon, the great operatic

tenor who has just returned from Prague.

A wonderful voice most wonderfully suit-

able for wireless transmission was the

opinion of everyone who listened-in on this
oeeasion.

Marconi’s Cruise.

ENATORE MARCONI will have
probably sct sail on his yacht
Elettra for an cxtended cruise by

the time these words are read. He intends
carrying out a serics of experiments con-
nected with the problems of interference,
and will doubtless have some interesting
results to show when he returns.

* % ®
Various Items.

URING the concert at the Albert Hall
to-morrow, Saturday, Madame Lily
Payling will visit the London Station,

broadcast a song which will be reproduced
at the Albert Hall by means of loud speakers,
and then return to conclude the concert in

person.
* " "

The Yorkshire and Distriet Electric Lamp’

Repairing Co., Ltd., ask me to point out that
they are the actual repairers of broken
valves, Their agents arc Messrs, G. W. I,
Ltd i
£ Ed w®

Will the amateur who wrote to the
Editor saying he had heard V T C (Basra) on
a crystal set come and have lunch with me
one day. I do admire imagination.

Popnlar Wireless Weekly, A pril 14th, 1923.

To Assist Progress.

ITH a view to exploring the possibili-
ties of developing wireless telephony
over long distances, the Postmaster-

General has appointed a Committee “ to con-
sider in the light of recent progress in wire-
less science the possibility from a technical
standpoint of transatlantic wireless tele-
phony of sufficient reliability for commer-
cial use, and to advise what practical steps, if
any, can at present be taken to develop this
means of communication.” The Committee
will be constituted as follows :—

ApMIRAL of the Freer Sir HENRY
Jacksox, G.C.B., K.C.V.0.,, R.N. (chair-
man); MaJor-GENERaL Sir F. H.
Syxes, G.B.E, K.C.B, CM.G.,, M.P.;
Mr. R. A. Darzernr, C.B.E., Director of
Telegraphs and Telephones, General Post
Office ; Proressor W. H. EccrEs, D.Se.,
F.RS8.; Mr. F. G, O.B.E,, president
of the Institution of Electrical Engineers ;
Mr. E. H, SHaveHNESSY, O.B.E., Enginecr
in-Chief’s Decpartment, General Post
Office ; with Masor A. G. Leg, M.C., of
the Engineer-in-Chief’s Department, as
secretary.

ARIEL.

Station. Call sign.
London Broadeasting
Station, Strand . 2LO 369
Newcastle Broadcasting
Station & .. 5NO° .. 400
Manchester Broadeasting
Station o 2ZY 385
Birminghdm (Witton)
Broadcasting Station S5IT .. 425
Glasgow. Broadcasting
Station od .. 58C .. 415
Cardiff -Broadcasting
Station & .. BWA ., 353
Croydon o .« GED ., 900
Paris . .- e EIL . 2,600
" Konigswusterhausen .. LP .. 2,800
The Hague e + PCGG .. 1,085
Haren .. e .« OPVH .. 1100
| Radio-Electrique, Paris _— . 1,565
School of Posts and
Telegraphs Paris o0 —% w 450

casting Programmes. No Broadcasting

Notre.—The Bar Lightship, Liverpool,
sends telephony at 7 am., 9 am, llam,
12 noon, 1 p.m., and every two hours untjl
9 pm Calls “Deck Office” Liverpool
answers “ Bar.Ship.” r

In addition to, the regular transmissions
carried on betwéen the British amateur

What you can hear _
every evening of the week on your set.
TELEPHONY AND MUSIC TRANSMISSIONS

Wave-length
in metres. "

.+ 5t010.30 p.m.

“ve ‘Ever‘y Tuesday and Thursday, 7.45 to

Note.—See dnnouncements in daily Press for last minute alterations in times of Broad-
during hours of public worship on Sundays.

Remarks,

o 11.30 to 12.30 every morning and usu-
ally every evening, 5 to 5.45 p.m.;
7 and 9.30, News; 7.15, Orchestra ;
8.25 to 10.30, Music. Sundays from
8.30 p.m.

As a rule from 7 to 10 p.m.
Every evening usually from 4.30 to
10 p.m.

Every evening usuaily from 6.30 to
10 p.m. (News, Concerts, ete.).

«o 5t010 p.m.

Throughout day to aeroplanes )
11.15 a:m., Weather Report; 6.20 to 7
p.m., Weather Report and Concert;
10.10, Concert.
.. 410630 pm. ~
.. Sundays, 3 to 5 pm. (Concert). |
.. 12 noon and 4.50 p.m. Telephony.
5.5 p.m., NewsItems; 5.15 to 6.10, |
Concert;  8.45 pm., News Items;
9 to 10'p.m., Concert.

10 p.m. Saturdays, 4.30 to 7.30 p.m.

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

All times given at G.M.T.
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SOME DISTORTING lNFLUENCf]ES IN _RADIO—BRBSAE))CASTING.
By Dr. N. W. McLACHLAN, M.L.E.E: (of the Marconi Research Works, Chelmsford).

Each week I hope to publish special articles for the advanced amateur and experimenter. Further articles by Sir Oliver
Lodge, and contributions by Major-General Squier, Dr, Lee de Forest, and others, will shortly appear.—THE EDITOR.

THE object to be attained in the com-
plete system of a broadcasting trans-
mitter and receiver is a linear control.
That is to say, if the musical sounds have
a certain wave-form before broadcasting,
the sounds issuing from the reproducing
device at the receiver should have the same
wave-form, but, in general, a different ampli-
tude. Owing to the fact that the currents
in the various parts of the system depend
upon the frequency, the intensity of a sound
in the receiver will vary according to its
pitch, although in the concert-room all the
notes sound equally loud. This means that
if a curve is plotted showing the relation
between frequency and output intensity for
.equal input intensity, it will take such a
Jform that it will be evident that both the
higher and lower musical tones are reduced
considerably in comparison with those in
the middic register.

Action of Diaphragms.

In speech and in musie, it is the upper
tones which determine the interpretation of
the sounds, and are responsible for their
discriminating properties. Thus a system
whose complete characteristic is akin to
that shown by such a curve will give dis-
tortion, and the sounds will be muffled
owing to the dearth of higher harmonics.

Telephonic systems can be severely tested
when reproducing the jingling of coins, the
high notes of a violin or piano, the high hiss
of the sibilants, drums and the elapping of
hands. Some good test words are, * sink,”
“ghips,” “five,” “thrive,” “ invaluable,”
* Mississippi,” * thistle.”

We will now indicate briefly the chief
causes of this effect of selectivity. The
first instrument in which this occurs is the
microphone, and it is a property peculiar
to all vibrating systems. In a microphone
the vibrating member is usually a circular
diaphragm.  When reproducing the piano,
the action on the diaphragm is a percussive
or impulsive one, and in addition to re-
producing particular pianoforte notes, the
diaphragm superimposes a vibration of its
own. The frequency of this vibration
depends upon the diameter, thickness, and
material of the diaphragm, and is known as
the resonant or free.note of the diaphragm.
For example, in a telephone receiver, this
resonant point occurs at about 800 cycles per
second.

§uper!mposed Fiequencies.

Usually iron-cored transformers are em-
ployed between the microphone and trans.
mitter to step up the voltage of the micro-
phonic currents. The windings of these
transformers have both inductance and
capacity, and will exhibit the same phe-
nomenon of resonance as a telephone
diaphragm at a certain frequency. This
will again introduce the problém of selec-
tivity, and, in order to obtain approxi-
mately uniform transforming action over
the audio-frequency range, a damping or
high-resistance rod should be connected
across high-inductance windings.

In the transmitter itself, the main oscil-
lator is usually coupled to the aerial, and it

is well known that since any wireless circuit
can be tuned, it exhibits the phenomenon of
resonance to which we have just alluded.
Now, when the carrier wave is modulated
by the currents induced in the microphone
system, there are two additional high-
frequency oscillations created for each audio-
frequency component of the sound. If the
carrier wave has a frequency of 750,000
cycles per second, and one of the audio
components has a frequency of 10,000
cycles, the frequencies of the two additional
vibrations will be, 750,000 — 10,000 and
750,000 + 10,000. There are thus three high-

‘frequency oscillations associated with each

tone in a musical sound. If the tuning of
the transmitter is very sharp, there will be a
reduction in the intensities of the two
side frequeneies, and the degree of recduction
will increase with increase in the frequency
of the musical sound. The ideal selectivity
curve of the transmitter will clearly cause
no reduction in intensity; that is, the
musical scale will be uniform. The selec-
tivity or resonance curve should, therefore,
have a flat top over the range 740,000 to
760,000—that is, a compass of 20,000
cycles.

Distortion due to Rectification.

In the receiver there is also a series of
tuned circuits, and these circuits should,
therefore, not be too selective. Much has
been written on the subject of reaction, and
we are now in a position to examine why it

_causes distortion in radio-tclephony. The

chief object of using reaction is to receive
signals with the least number of. valves.
When reaction is not employed, more valves
are required, owing to the comparatively
large resistance of the receiving oircuit. The
effect of reaction is to reduce the resistance
and therefore the damping of the receiving
circuit, so that currents due to the feeble
influence of the ‘electromotive forces in the
aerial are comparatively large. When the
resistance of an oscillatory circuit is re-
duced considerably, as is the case when
reaction is employed in a high degree, the
resonance or selectivity curve of the circuit
becomes very peaked, and the top of the
curve is far from being flat. Bearing in mind
that we ought to be able to receive equally
well a band of frequencies from 740,000 to
760,000, it is clear that with a highly selec-
tive circuit this is impossible, and the
higher audio frequencies in speech and
music which are responsible for their inter-
pretational qualities are reduced to such an
exterit that the sound is mufled and hollow.

In all receivers therc is incorporated a
rectifier. Let us see what distortion may

.arise from the operation of rectification.

We have alrcady shown that a musical
sound in radio-telephony consists of a very
large number of high-frequency vibrations
on each side of the carrier wave. During
rectification, the heterodyning effect which
takes place between these frequencies
themsclves, and between them and the
carrier ‘wave, creates, in addition to the
original musical frequencies, a whole host of
others. These others represent double the
frequencies of the components of the musical

sounds and their sums and differences. The
proportion of these alien frequencies to
those from which they are produced depends
upon the degree of control applied to the
oscillation valves of the transmitter—i.e.,
the depth of modulation, If this exceeds a
certain amount, the sounds produced in the
telephones or loud speaker are particularly
distressing.

Moderation of Signal Intensity.

Passing from the rectifier to the speech
magnifiers, there may be distortion caused
by iron-cored transformers due to resonance
effects in the windings, but the remedy for
this disease has already been cited. A
further source of distortion may be due to
the use of unsuitable valves, and the varia-
tion of voltage on the grid of the valve may
be such that it reaches its rectification and
saturation boundaries. A valve should
always be worked on the sensibly straight
portion of its characteristic curve. Valves
used for speech amplifiers should, therefore,
be capable of dealing with a comparatively
large voltage variation on the grid without
rectifying or saturating.

In either H.F. or L.F. amplifying valves
it is eminently desirable to avoid a current
from the grid to the filament during opera-
tion. When this occurs, the valve acts par-
tially as a rectifier, and the wave form of the
incoming oscillations is altered. To obviate
“ grid current,” as it is termed, the H.T.
voltage should be increased, and a suitable
negative potential applied to the grid of the
valve. -

The final source of distortion to which
we will refer is inherent in the telephones or
loud speaker. In treating microphones and
tuned circuits, we have already shown that
the response or amplitude of the vibration
depends upon the frequency. This is also the
case in all the usual forms of telephones and
loud speaker. With almost all varieties of
loud speaker, the best quality is obtained
when the intensity is moderate. When the
sounds are very loud, the effect is to intro-
duce in the loud speaker, owing to the large
movement of the vibrating system, tones
which are not present in the incoming
radiation.

Regarding Linear Contiol.

In a loud speaker there arc other sources
of distortion due to the horn and to the
influence of the room where the reproducer
is situated. In conclusion, considering the
question of distortionless reproduction, ¢.e.,
linear control, it is essential to distort the
input af the transmitter in such a manner
that the selective influences which operate
throughout the complete system apply the
necessary degree of correction. At the
moment there is no system which will give
perfect linear control—i.e., there is no
perfect system—but the timbre in the tele-
phone or loud speaker, although somewhat
different to that at the input, can be made
comparatively pleasing, and the pleasure is
enhanced if the issuing music is taken at its -
absolute value, and the hearer is not ab-
sorbed in making mental comparisons
between it and the original.
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A NEW USE FOR FOUNTAIN PENS.

If you have any old parts of fountain pens, this article will tell you l

how they can be made to serve several useful purposes in your wireless set.

ON E can nearly always find an old deerepit
fountain-pen “ knocking around” at
honie, and it can be used for many
pieces of wireless apparatus, where insula-
tion is required, fountain-pens being made
-of a highly insulating material. Here are a
few suggestions. ]
An excellent lead-in tube may be con-

structed from the barrel of a fountain-pen, ’

@gure z.

‘D

when the closed end has been either cut off
or drilled through. -

Switch Handles.

Fig. 1 shows a simple home-made knife
switch, the handle of which is the cap of a
fountain-pen. The method employed to
fix.on the handle is to make a plug of soft
wond to fit inside the cap; then split the

Xon Cap ——>

g

Knife —
3 9:3ure 2.
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}:lug of wood longitudinally and push in the
nife of the switch hetween the two halves

of the plug. Fig: 2 shows the way this is’

done, quite‘c{ca}'ly. H necessary, shellac or

seccotine can be used to keep the plug
firmly fixed.

Fig. 3 shows a stud switch, of the simple
form described in No. 12 of PoruLar
WireLEsS. The base is of ebonite, and so
the armn may be of hard wood. The handle
of this is a fountain-pen cap, plugged with
soft wood, and is fixed to the-armn by a
slender-brass screw passing up through the
arm and into the plugged cap. The screw
expands the wooden plug slightly, and in’
consequence, the pen cap-~is gri ]i;ed per-
fectly rigidly in its place. The whole of the
construction of this switch may be clearly:
seen from Figs. 3 and 4.

Contact Sliders.

Fig. & shows a fountain-pen cap made into
a contact slider for a cylindrical inductance
coil or resistance. For this a good fat solid
fountain-pen cap is necessary, with a

Woodert
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diameter of not less than { inch, if the
slider rod to be employed is of a } inch

square section. If a large-enough cap is-

unprocurable, a thinner rod may be em-
ployed, say 15 inch square section. The
sguare hole.through which the rod passes is
made by drilling two holes in the pen cap:
directly opposite each other; then gradu-.
ally widening them with a file into the
requisite square shape. The plunger is a
piece of circular brass rod of suitable size
to slide easily within the pen cap, the end
with which contact is to be made being
fashioned slightly convex.

The assembly is shown sectionally in
Fig. 6. The plunger makes contact with

Spring
Pen Eap
Wunger
Aﬂﬁr’e ,

9z'ga re 6.
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the wire on the inductance ; the plunger is
kept presscd on to the wire by a strong
spring, which makes contact with the
plunger and the rod going through the
slider. Not fixed dimensions are given,
these being determined by the amateur to
suit his own apparatus ov fancy. This
remark algo-applies to the other apparatus
here deserjbed; © ! .
Extended Controls.

Fig. 7 shows a very effective and easily
meade. extension handle, for the accurate
control of condensers, slab-coil inductances
used in holders, etc. The drawing is self
explanatory and needs no further comment.

In nianipulating the vulcanite,.a sharp
knife or a file may he used for trimming,
and a hack-saw for cutting. Great care is
necessary, as the vuleanite is very liable to
crack.

Cordenser

Spindle~

Inductarce
92;§5ure 5.

L . Bl |
l Condenser |
Digure 7.
)
Writing for “P.W.”

If you contemplate wiiting articles for
*¢ Popular Wireless,”” make sure that your
themes are bright; generally useful, and
as original as possible. ~ B

Short constructional articles and details
of interesting expériments are well paid
for if accepted for publication ; good,
clear photos, the larger the hetter, are also
welcome, and will be paid for at the rate
of 10s. 6d. if published in ‘¢ Popular
Wireless.*’

Diagrams accompanyiug articles may
be drawn in rough in pencil ; our
draughtsman will do the rest.

If articles are not typed, only ONE
SIDE of the paper used should be written
on. -
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9@y NCE you have installed a GECoPHONE in your home,
dullness and ennui will disappear.

This supreme achievement in Wireless will unfailingly
make your evenings in the home circle a real joy.

The triumph of the GECoPHONE is solely attributable to the painstaking research
and vast manufacturing experience of its makers—The General Electric Co., Ltd.—
in many years’ Telephone and Wireless Development.

Volumes of unsolicited testimony from satisfied users all over Great Britain.

GECoPHONE CRYSTAL
SET No. 1.

Complete with one pair
doublc headphones and
acrial equipment,

Approx. range—25 miles.
Price Complete—€35 10 0

GECoPHONE CRYSTAL
SET No. 2.

Complete with one pair
doubie headphones and
acrial equipment.

Approx. range—30 miles.

Price Complete—£9 15 0

GECoPHONE 2-.VALVE
SET ;

A Cabinet set in polished
mahogany, of handsome
appearance, complete with
valves, all batteries, and one

pair double headphones.
Approx. range—I100 miles.
Pricc Complete—£25 0 0

GECORPHONE!

e e e e e et e e e e e et e o e
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“LISTENING-IN” SETS

Fully approved by H.M. Postmaster-General. Com-
ply in all respects with Broadcasting Regulations:

e T

ey s o s e e e e o T e A e T

OBTAINABLE FROM ALL PRINCIPAL ELEC.
TRICIANS, STORES AND WIRELESS DEALERS.

Sole Selling Agents for the Music Trades in Great
britain and Ireland : Columbia Graphophone Co.,
Ltd., 102-108, Clerkenwell Road, London, E.C.1,

.................

(Manufacturers and 1 holesale only.)
THE GENERAL ELECTRIC CO., LTD.
Head Oftice: Magnet House, Kingsway, London, W.C.2,
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WE_SATISFY YOU

ACCUMULATORS, best quality, 4 v, 10amp,
G v, 40 amp.

AD\PTORQ DUCON.” No acrial needed.
Sinply plug it into any electric Jamp holder
AERIAL WIRE, hard drawn copper, 7/22,

100 ft.
BASKET COILb "RADI AX, most usuul set, of 7 4/6
BATTERY, H.T., 5% volt, in’ wood case .
CABIN hl‘S handsome oak polished, 10 by G Al 7/6
7% by 51,6/3; 3§ by 3% by 4} deep, 3[6-
many others in stock. o
CELLULOID LABELS,
Aerial, Earth, LT, LT,
Reactance Cmidersm Tele-
phones, Output, Vornier
Grid, Toud Spes \l\el, Fila-
ment Remtancc, ATI
Each €T 2d.
CO1L PLUGS for mountmg
SGALES, ‘amall 0-10 ; min.-max. 4d.
lar; 0-180 : coupling tlght-lomc 5d.
DIAL PLA '1‘1‘5 chonite, engraved and polished 1/3
CONDENSERS, part boxed with scale, knob,
pointer, ends, bushes, vanes spmdlcs, nuts
and serews.; 001, 7/6; 0005, 5/6 ; 0003,
46 ; Vernier, 3/3. Also with oak case, or
built complete.

19/9
28/9

10/6

RADIAX UNIT SYSTEM for Experimenters and Constructors.
Enables any type of set to be easily and cheaply built up.
For those preferring to work nnder the B B.C, licence we have

a splendid range of complete Receiving Sets.

RADIAX

RADIAX ORGANISATION

FOR YOUR SERVICE

Popular Wireless Weekly, A pril 14th, 1923.

French, fine quality, 4000 ohms. ., .o .o 19 6
Brmsh Super Sensitive, 2100 ohms. 50 ob 25/~
British, specinlly good \alue 4000 ohms. 21/6

PIIONES * Excelsior,” a very powerful Contmental equ’tl to
mtich more expensive phones, 4000 ol 25/-

by return “Lady."” a single receiver with cord nnd nandle,
2000 ohms. 10/6

Brown’s A ad;ustablc "150 ohms.  ‘Wonderful for

crystal sets. With valves are best with trans-
former, but can be used without. Withcord .. 35/-

VALVES.

Glowing accounts are received daily of the won-

derful performances of our Special Line in Valves.

Hard or soft. 8ample one at 10/9. Three for 30/-
Six for 67/6. Al post free.

LOUD SPEAKERS.

SILVER ECHOQ.—A silver {inished instrument of per-
fect tone, with magnet adjustment, 82 in. by 13 in.55/-

CHALLENGE.—A eheaper style, mcely finished in
dull black, very cffective and good tone, 8in. by
10in, 32/-

10 Radio House (3 mins. Tottenam Ct. Rd. Tube)
PERCY STREET LONDON,

Hours 9-7. - -

w.1.

'Phone, Museum 499,

SWITCH ARMS, complebe bcst.
guality, lunin: 1f
FILAMENT BESISTANCES

2

INSULATIVG KNOBS
2 B.A.

CONDENSI}R VAVES doz.
airs pointers- ..  1d.
GRID CON])ENSEB. nnd
combined LEAK
GRID CONDENSER, with
cartridge type Leak . o 3/9
GRID LEAKS 14, 2. or 3megobms .. 1/6
CRYSTAL DLTEC]OR ebonite base, with '
d4f=

clamp screw
CRY 81‘ AL DETECTOR enclosed patt with
crystal, horizonta} or vertical 5/6.
INDULTANCES with l(rtnp-
pings to about 1130 .. 3/6
BROADCAST TUNERS, con-
sisting of 10 point switcl: and
finely tapped inductance, giv-
ing most cfficient tuning With-
out condenser over Broadeast
range, in onk case 50
TUNER HANDLES, Ilong
ebornite anti-capaeity, fit 2 B. \
spindles 3 1y
LEAD-IN TUBES Gm 1/3'
9in.,, 11/6 2 in. 2/-

LEAD- N WIRE, hem\ rubl)cr

insulated . vard 5d,
TRANSFORMERb L. I" Our “ Power-Pluﬂ,

ratjo 5-1, liberally dcsigncd a 17/6

YOUR SET for any and every kind of work may ho
two or more of the following units. And you can add
to it at any time,
No. 1 Detector Panel 21/~
No. 2 L.F. Amplifier 38,6
No. 3 Tuner (to 1160
nretres) inchides con-
denser & inductance 38/8
No. 1 H.F. Amplificr 18/9

Each set of parts eonies
to you complete with
oak case, drilled ebonite
plate, all components,
terminalg, screws, and
clear diagram.

Spr % clean
the ere €SS corner .

~—CHEILIS -

The
ESI-FIX AERIAL

makes an awkward

e THE **RELIANGE ” No. 2
gusgateed. Over CRYSTAL RECEIVINE GABINET.

100 B, 15/; 75 it
12/6; 50 #. 10/

1708([ and chip.
ree,

vuve-leng!h 001

boll joint action and

inating dust and damp

made double Head

P.O. Reg. No. 277.
Conslshng of Ebonite Panel in Oak case with
uning  Coil wil
Fixed Condenser (hand
calibrated). Our patent Detector with lronite
Crystal, copper spring in small 4-jawed chuck,
vaviable pressure. the
whole totally enclosed in glass tube, thus elim-

Accessorics include 1 pair 4,000 ohma British-
ear phon-s, H et 7/2

Stranded Copper Aerial Wire, 4 egg insulators

40 feet insulated lead-in wire,

A guaranteed range of 15 to 20 miles. and wili

RELIANCE RADIO
SERVICE CO.

900 metre

The whole set can 3
sides of the table and the ** wiring up " may

Clear away the annoyance of a jumbled set:

ind amplifying units
an be fitted in this

{ bureau, making a
cabinet receiver. ko r's Ellis)
- sk for 6 and 7. Craven

Durticulars.

SOLID OAK OCCASIONAL TABLE _AND
WIRELESS BUREAU COMBINED.

No more scattered batteries, rheostats, tuning coils and connections,

be convemently hxdden with easy access at both
be permancnlly fixed.
is burcau is the

CHELLIS

Kingsway, London, W.C.2,
‘Phone. Regent 1130

House,

{_CHEJLIS

(EPS.1)

only addition you requirec to make a Cabinet-de-luxe Receiver. POSTAGE PAID
Standard finish i» rich brown shade £3 15 O, We have other models in stock
Table Top, 25'" x 173", Height 30°. from £3 15s. 0d. to £15 153, 0d.
A ar——— Carriage forward, which may interest you. Call and
A s Quick Delivery from stock. inspect without any obligation on
Lok lor Other finishes of dark and light oak, ebony, your part, Demonstrations every
ELWELL cte.. at an additional charge of 5/- evening between 5 an 7l p.m.
WIRELESS. Write,call or ‘phane NOW for innmediate delfvery. ours, 9 am. to 7 pm.  Close at

| p.m. on Saturdays.

Crystal panel No. 11 Fully llustrated art  catalogue

take 3 pairs of dauble headphones
with perfect clcamess. Each set
is tested and we confidently assert
that, for the price, it is the miost,
re'iable yet cffered to the public,

PRICE COMPLETE
(including B B.C. royaity)

8£3-15-0

chowing many sets to choose fiom
snd a complete set of pans for
building up own sels, sent post
{ree upon receipt of 3d. in stamps.

(4 minutes irom Angel, Islington, .e
and opposite Northampton Institute.) O

1t will pay you to cend or call on us at once. Our busi®
ness has been built up on courtesy. personal attention and good honest value for moneys

RELIANCE RADIO SERVICE CO.,

283, St. John Street, Clerkenwell, London,PhE.C.l.
CLERKENWELL 4290
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A UNIT BROADCAST RECEIVER.

By H. G. HERSEY (Member of the Wireless and Experimental Association).

Further comprehensive details are given in this article for the construction of a complete Broadcast Recejver.
apparatus descrihed by Mr. Hersey has actually been made and tested before being described, in these

Part IIL—THE DETECTOR PANEL AND TELEPHONE TRANSFORMER.

All the
articles.

OLLOWING on from the last article,
in which details were given for the
construction of a broadcast tuner,

I am now about to describe a single-valve
detecting panel for use with the tuner.
This panel will be a simple detector built
upon standard lines, and to be used at
the present stage without reaction, although
reaction terminals are provided in order

mowetbeo @acn.yon-)

oigares

that we may make use of it a little later
on, when a high-frequency valve is placed
before the detecting valve ; also, it will be
useful should the panel be usxd for the
reception of long waves where reaction
is allowed directly coupled to the aerial
circuit. When used as a detector only,
without reaction, the reader is advised
to use a fairly soft valve.

The Filament Resistance.

In order to match the tuner-and present
a neat appearance, thc panel cabinet
should be built upon similar lines, although
it is admitted a considerable amount of
space will be left beneath the ebonite

front. TLis is, however, 'unavoidable in
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order to bring the panels upon the same
level, and the space will be required when
dealing with the high-frequency panel.
The cabinet should be built up in accordance
with Fig. 1 from some suitable wood, and
then well papered and polished or stained,
e

te.

A piece of ebonite 53" by 9” by 1” is next
purchased, and marked out as in Iig. 2.
The panel should be drilled around the
edges for the ten terminals, the holes
drilled being in size according to the type
of terminal used by the reader. In the
position “ A*’ four holes should be drilled
to take the pins from the valve holder,
the latter being sccured to the panel by
the nuts provided upon the pins. If the
type of holder with a-flange be purchased,
it should be secured to the panel by three
screws and nuts passed through the flange
and the panel. A filament resistaice,
skeleton form for panel mounting, is next
required. This should be mounted in the
position “ B.” -

‘Mounting Incidental Parts.

The most convenient type available
consists of the usual circular spiral re-
sistance in an ebonite groove, the spindle
from the contact arm being passed through
the panel in order to mount the same.
The ebonite knob and pointer should first
be unserewed. The spindle is now passed
through a hole drilled in the panel. The
ebonite of the resistance is now screwed
permanently to the panel by two screws
provided for the purpose, passed through
the panel from the front. The knob and
pointer may now be replaced upon the
spindle, and, should the reader so desire,
a scale may be fitted.

The grid leak and grid condenser call
next for consideration. For the former
the reader may purchase a leak and two
brass clips, or he may constrnct the leak
according to instructions given in previous
articles in Popvrrar WIRELEss. If the
leak be purchased, the reader may either
mount it upon the top side of the panel
to come midway between the valve holder
and the filament resistance, or under the
panel in the position “ L.” When mounted
above the panel, between elips, the reader
has the option of trying various leaks with
different valves. Should the leak be made
up upon slate pencil, it should be clamped
against the under-side of panel by a strip
of fibre and two screws.

Grid Condenser.

The gridl condenser is the next component
for mounting. The condenser, about
‘0002 mfd., may be purchased in a neat
ebonite mould ready for mounting, or
it may be made up upon the lines
described recently in Porurar WIRELEsS.
When ready, the condenser should be

“mounted under the panel in the position

“(.” The ten terminals should now be
screwed to the panel in the positions shown
in Fig. 2.

R R2. B
\L +
HT
£
N
L (48
Pz,
5
y )
g L.
LT
+ 4
w5 Qigqr'e 3.

The panel is now ready for wiring. The
wire used should be about 22 or 24 S.W.G.
copper wire, and if covered with coloured
systoflex will . present a verv. neat ap-
pearance, and the insulation be the best.
The low tension side should be wired first.

From LT solder a lead to filament
resistance.  From resistance spindle to
right-hand filament leg of valve hqlder.
From LT to left-band filament leg. Place
a valve in position and connect up LT
terminals to accumulator. All beihg well,
the valve should light up and be adjustable
by the resistance. HT —and LT —should
now be connected together.

Continuing the Wiring.

From the plate leg of valve holder a
lead is taken to terminal R1. From R2
take a lead to P2, and from Pl to HT,
completing the HT supply circuits. From
the grid leg take two leads, one to the grid
condenser and the other to the grid leak.
From the other side of condenser take a
lead to terminal “G.” ¥rom the other
side of leak take a lead to the negative
filament leg. The grid leak, you will

(Continued on next puge.)
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A UNIT BROADCAST
'RECEIVER.

(Continued from previous page.)

observe, is placed between the grid and the
filament direct, and not across the grid
condenser, as is usual. This is because, in a
later article, a high-frequency tuned re-
jector ecircuit is”to be employed, and the
HT through the rejector coil would place
a high positive potential direct through
the leak on the detecting valve grid.

This panel, used as a simple detector,
should have the terminals R1 and R2
shorted by a piece of wire. They are

9z'gz_zre 5

provided for reaction to be introduced
at a later stage. ' The panel, now completely
wired, should be serewed to the cabinet
by counter-sunk screws around: the edge.
The panel should be connected to the
tuner as per Fig. 4. This detector, being
standard as regards connections, may bé
used in any ecircuit where a detector is
required.

Telephone Transformer Construction.

With the telephones connected direct
in the HT circuit, certain disadvantages
appear ; more so should your phones have
faulty insulation, for you may experience
nasty shocks when touching terminals,
Capacity effect is most pronounced, also,
when you place your hands or body nearer
the instruments. Again, a steady plate
current, although small, passing through
the telephones, will, if connected the wrong
way round for polarity, tend to decrease
the strength ~of the magnets, thereby
decreasing the efficiency of the phones.’

Where valves are used, I always advocate
the use of a telephone transformer. This
may be of various ratios, according to the
resistance of the phones in use. For-all-
round purposes, I have found a telephone
transformer constructed upon the lines
of the ex-service transformers most useful,
the ratio being 2-1 step down. . Readers
unable to obtain one of these from the
various disposals stores may make the
transformer up in the following manner.

A former in which to wind the wires
should be made up according to Fig. 5.
There are three sections, the centre to be
sccondary and the two outside to be .the
primary. The former should be made of
cardboard, the flanges which form the
partitions being glued and the whole waxed
with paraffin wax. The reader should next
purchase a small quantity of No. 42 S.W.G.
D.S.C. wire. - A short length of rubber-
covered flex should be soldered to the fine
wire for the inside connection, and placed

in the centre of the first section, leaving
several inches to spare. The end may now
be bent over the flange out of the way of
windihg.

Now wind on as near as possible in layers
the wire until the section is almost full,
and solder a length of flex, binding the
latter to the coil and leaving a few inches
protruding for connection. Continue in the
saine manner to wind the centre section
and the other outer section, winding each
section in the same dircction and noting the
inside from the outside ends of each winding.
The two outside sections ‘should now be
connected together in series by ¢onnecting
the outside end of the first section to the
inside end of the last section, or vice-versa.
The connection should be soldered and well-
insulated with tape. The two centre coil
ends should now be marked in some way
to denote them from the other pair.

A quantity of soft iron wire, about 28 to
30 gauge, should be purchased and cut
into 4} inch lengths. These are placed
through the centre of the coils, the coils
being first well-bound with waxed tape.
The ends are now bent over as the inter-
valve transformer described in Porurar
WIRELESS, page’ 813, No. 35. The trans-
former may now be bound with tape and
mounted in a suitable cabinet with ebonite
top and four terminals. The approximate

resistance of this transformer is primary
2,000 ohms, secondary 1,000 ohms.

The frame aerial constr\;eted t;y Mr. Exley and described in the article above.
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- FRAME AERIALS.

By C. ERIC EXLEY,

ITH this frame agerial, and using

only three Marconi pancls, Nos. 3,

4, and 5—that is, one H.F.,, one

detector, and one L.F., I have béen able,

in Hull, to receive telephony broadcasted

from London, Manchester, Birmingham,
and Cardiff.

The large outer frame -is mounted on
a base board 2 {t. square, and revolves' on
casters; the two smaller inner frames dre
scated on pins and washers, attached to
a central iron rod. By this means ecach
framo rotates independently of the other,
and the two inner frames ecan be completely
taken out in less than one minute.

On the large outer frame there are four
turns of wire, and on the two inner frames
cight turns. The outer frame is coupled
to the primary circuit, and the other two
to the secondary and rcaction. Hecight of
frames over all, 7 ft. 9 in. ; width, 6 ft. 6 in.;
length of sides of outer frame, 5 ft.; the
two inner ones, 3 ft. 10 in. and 2 ft. 6 in.
respectively.

1f any readers would care to communicate:
with me at Sunny Bank, Hull, I should be
pleased to hear and receive their comments
on this frame and the results which I -have
received.
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Your Wireless Needs Cost You_' Less at

GAMAGES

Considering everything—design, quality, workmanship, and low price,
there is no Apparatus to equal Gamages. Prove this for yourself by a
trial order ; by calling and inspecting our Extensive Wireless Department ;
or by obtaining a copy of our New Wireless Catalogue, post free on request.

LARGEST SELECTION : LOWEST PRICES

‘GAMAGES INTRCDUCE AN iMPROVED
BROADCAST CRYSTAL RECEIVING SET

Note the termi-
nals for extra
inductance ena-
bling Paris Time

f ]

Effective Telephony
Receiving Range,
25 Miles
. with surprising
b clarity. Telegraphy

CAST

ALUMINIUM

SPEGIAL chHAss OF
Variable

Signals to b ; END noons ' P
e 150 BIIES, . yo et Gondensers i
' g, Serared by 9 / © i In PARTS FOR AssEmBLING !

Every one guaranteed to work perfectly
il assembled with reasonable care. These
parts areof the finest quality and workman- '
i ship, and once this offer is exbausted, can |
never be repeated at the price. Each set )

complete in box. .

Per pair

Capacity “0003 Capacity ' 00045 -
* mid. Price 8/- mid. Price 9/
Capacity - 0005 Capacity "001
mfd, Price mid. Price

10)/- 12/6
Early ordering essential to secure. Post 9d. extra

e et i s e e e et e i e e o e

Grystal Detector

= - /
Fully licensed by Postmaster-General, and stamped B.B.C , Regd. No. 226. Tuning
Coil wound with best quality wire and tapped in seven places, This, when used
in conjunction with the Vartable Condenser, which is of the best possible workman-
ship, gives a good variation of tuning. The Crystal Detector, designed to px:gvent
dust from deteriorating the sensitivity of the crystal, contains our famous * Per-
manite * Crystal, which has given such excellent results. A Fixed Condenser is
incorporated, while Terminals are fitted for extta inductance. The set includes
a pair of Super-Sersitive Headphoues. The task of finding a sensitive spot on the
crystal is minlmised by means of a buzzer.  Will receive Telephony-for 30 miles,
and signals from Spark stations using n wave-length of 300-500 metres for 150 to

VOLT-AMMETER

Watch type, dead beat. .In

200 miles. Complete in Polished Mahogany Nickelled Brass
Cabinet, with instruments mounted on polished o . (] Case, Reading
Ebonite; Phones, Aerial Wire, and Insulators PY Y 0-10 volts, 0-35
ready for use. Price ’ amps. Price

TRANSMITTER
KEYS

High Class SWITCH

Londun made. Silic V hislk
EBONlTE JTre ey e %1} nlqgl-cats' Whiskee
KNOB ished Mahogany, Burnished
with and Laequered Brass work,
i 4 - leaf 1 Ebonite knob.
Spring,- Spindle Post 4d.

INTERVALVE LOW FREQUENGY

tow.frequency intervalve trans-
former i for use when signals require
amplifying by a valve. The primary
is connected in the plate
circuit of a rectifying valve,
and the’ secondary across the
grid and filament of a valve

Splendidly made and well finished.
i F Fitted with ebonite protector and knob
g for wireless work. Highly burnished and

Beautifully fLinished in burnished brass

lacquered metal parts used as an amplifier, It may
and ebonite, Contact made by mounted on mahogany e R R
4 ; ;) L 0
laminated spring. Post 4d, | base. Silver contacts. Base in a low-frequency ampiifier.
Price Post 6d. Price A two-valve low-.irequency {

‘ 5é_‘\ 3 ins. amplifier would require two
of these transformers in the K
ordinary way, or one only
if the valvo receiver used 10
conjunction is provided with
an amplifying valve. The
windings and general manu-
facture are the outcome ol

"RGTARY
POTENTIOMETER much experimental work, and Al
their ecfficioney cannot be

Anlext‘(lacdinalyd neat and lefﬁeclient il}stmment o t’:‘";;""d “l‘l’°:'d
with the windings completely enclosed to Mounte PO =hecEs
ensure good insulation, It is fitted with an OB "’paﬁ(’a'}ﬁ:l"%hf “%(Iile}‘gl;l; )
engraved ivorine scale enabling comparative insuring perfect insulation. §
readings to be taken, and has a very smooth icrg"e o

best quality stalloy

contact poimt, Resistance : L P Lype RIS
~—Ze¢ro to 800 ohms, commentea.
Size 31 ins. x 3} ims. x 2} = Size 3} by 2{‘ by /-
ins. Price 3 ins. rice

FOREMOST TO-DA‘EI‘

FIRST IN 1908 !

GAMAGES,HOLBORN.LONDON,E.C.L
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Build your own set with BURNDEPT Accessories

BURNDEPT PATENT 'COILS
(Patent No. 168249)
are wound with ample air -space
between each layer, thus ensuring
a minimum seli-capacity. Coils
75-1000 multilayer coils with wave
length range 750-25090 metres.
Setof9 .. .. .. £410 0 A

VALVE HOLDERS,

turned out of solid ebonite rod.
‘fixed to pane! by single screw.
NOEeL™ .. eo. %e. 20 2 OV
No. 280, mounted on ebonite panel
;and boxed .. .. .. £0106-A
No. 284, complete de-

‘tector upit.. .. .. €1 00 A

ANTICAPACITY SWITCH,

igpecially designed for use in Radio
Circuits. Capacity reduced to a

minimum.
No. 235, 1 pole change over £0 §2 gA

No.236.2 , ., . E£0150A

No.237.3 . . . £0178A

No.238,5 . . . £1 00A
TELEPHONE TRANSFORMERS.

For usc with 120 ohm telephones
and loud -speakers. Eachtested at
500 volts winding to winding.
Distortion and leakage nojses re-
© duced to a minimum.

No. 227, unmoulntid £1 0 0B
No. 285, in polishe

Salnult bos .. we 8180 DB

| BURNDEPT

=, MANUFACTURED BY US IN

| ‘OUR FACTORIES AT BLACK-
HEATH AND USED IN OUR
:+ FAMOUS RECEIVERS. ::

Write for our Catalogue,

sent post free. Section I:

Amateur and Experimental.
Section IlIl: Broadcast.

BURNDEPT, LTD.
London Office and Showrooms :
15, Bedford St., Strand, W.C.2,

AERIAL & EASTNOR WORKS :
Blackheath, S.E.3.
London Assurance-House, Bond Place, Leeds.
61, Bridge St., Manchester.
133, New St,, Birmingham.
93, Holm :8t,, Glasgow.

Playhouse 4Arcade,
Guildford.

Bank Bldgs., ‘Middle St.,
Yeovil.

246, George 5t., Aberdeen,

: ’f”f iy

. CONCERT COILS
re single layer coils wound on
-ehonite, and are the most -efficient
coils for the reception. ot wireless
speech,  Set of 4 concert colls
$1—8S4 .. .. .. §1 004

RHEOSTATS,

moilded hiock -of speéial heat-re-
sisting compogition, ebonite knob.
No.270,7ohms,lamp £0 6 0 A
No. 275, a8 270 in wal-
nut box <o .. 10712 A8
_Also supplied at same prices:
No. 271, 3 ohms, 2 amps
No, 272, 1-4 ohms, 8 amps.
COILHOLDERS,
a well-designed coilholder of hand-
.Some appearance, moving holders
geared §-1, very smooth action,
enabling fine adjustments to be
made.
No. 135, for mounting £1 10 0 A
No. 188, on oak base
with terminals . 8215 0A
INTERVALVE TRANSFORMERS,
designed to give maximum ampli-
fieation ‘with midimum distortion.
Tested at 500 volts windipg to
winding and frame. Minimum re-
sistance 250 megohms.
No. 228, .in cardboard
hox with diagram
of conuections
No. 283, ‘in polished /
walnut box, ebonite
panels and terminals £1 17 6 B

£1 8 0B

WIRELESS

Equipment of Every Description

COILS, INSULATORS, BATTERIES, VALVES, TERMINALS,

LEAD-IN TUBES, HEAD PHONES, CONDENSERS, AERIAL WIRE,

CRYSTAL OR VALVE RECEPTION SETS OF ANY DESCRIPTION
MADE TO ORDER,.

HUuLLO!!'! C.Q.
WILL DAY CALLING

TO ANNOUNCE SOME RARE BARGAINS.
BIJOU CRYSTAL RECEIVING SET in

‘imitation Morocco, wave-length 600 metres,
stamped B.B.C. Price including fee

.. '20/= each
‘A THOROUGHLY RELIABLE PAIR OF

HEAD PHONES, Stamped B.B.C.. ‘Phe

LET US KNOW YOUR REQUIREMENTS. Wonderphone e ae s e .. 2RSGipenipair
- : 100 feet 7/22 Stranded Copper Aerial Wire ... 246 per-coll
‘!l?ren:}l Buzzer Sets, complete with
] Morse Tapping Key and Head
B s ‘ Phone .. .. .. .. .. 10/6each, postage1/6
shas had it . 8T8 Best Quality Filament Resistance .. 2J9 each, postage 3d
a wonder- Complete ] 3-Way Coil Strand for. Panel Mounting 15/~ each, postage(Gd.
Ful regep- ‘ ,‘\'gz.’; i Insulated Sleeving, all colours, 13 mm. 5d. per yard
:'I;’e” qap! PHONES " ) Brass Terminals with Nut and Washer 1/8.dez.
genéral AERIAL ] Bobbin Type Insulators.. .. .. ... #/~@oz., postage Bd
publit. flgt‘!/{/’;' ; Shect Ebonite, Grade A, cut to any size.
l';‘ég h",‘.;:’] ; Every Requisite in Stock for Wireless TRADE SUPPLIED.
$‘i’.$§?§ PRICE : These are only.a few af our bargains. Do not fail to send
daify. £ s.d. for our Price List giving the lowest prices for the best
f;?yﬂz’g"d 1 7-15-0 | -quality-goods. Postage-on all goods extra.
yoursglf, 3 : : wWa ‘Wreite for our new Catalogus, now ready.
you will can (4
wso-  POCKET AMPLIFIER - aeier

prised.

Do not fail to try the NEW “DAYZITE,” Regd.

The super marvel Crystal with Silver Detector Point
at2/6 each, or mounted in Brass Cup,2/10, Postage 3d.extra.

- WILL DAY, LTD,,

1 9, Lisle St., Leicester Sq.,London,W.C.2

‘Phone : Regent 4577. Telegrams : Titles, Westrand, London.
s Y N N AAAPD

(Dimensions-only 5in. x 4} in: x 2in,)
Ready for Attachment to any Crystal'Set. ———
Price 14/6, or 29/6 with Valve.

Postage 6d. extra. Postage 1/- extra,

TRADE ENQUIRIES INVITED.

THE KINGSWAY MOTOR CO.,

WALDORF HOUSE, ALDWYCH, W.C.2.
“*Phone : Regent 691, . C l
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LOOKING AHEAD
THE QUESTION OF RELIGION AND BROADECASTING-

By C. ESTRANGE MALONE, F.R.Aé.S., etc.
(Chairman of the Executive Committee of the Radio Association),"

THE question of religion and broad-
casting is most engrossing, its possi-

bilities arc so numerous, its scope is
so wide.

There are certain material reasons which
account for the fact that such a large pro-
portion of people never go near a church.
There is the trouble of getting to and from
church, the trouble of getting up and dress-
ing on Sunday morming—a morning often
set apart for a licenced *lie in”; many
might wish to hear a sermon, but do not
like to sit through a service in that particular
church or chapel, or there are otbers who
do not carc for the preacher in the only
church of their denomination within rcach.

So the Sunday broadcast sermon will fil
a great gap, it can rcach every homo. It
can be lieard by everyone who for whatever
cause, cannot get to church. But as the
« broadcast congregation” will include
members of almost every known . creed,
the utmost care must be taken as to what
is broadcasted.

Christianity Without Sectarianism.

There is a great move amongst the dif-
ferent churches for a reunion. The broadcast
pulpit can well be arranged so that the
sermons preached and the doctrines pro-
pounded are purely Christian, and of as un-
denominational and non-sectarian nature as

%ossible. The director of programmes of the.

B.C. should get into touch with the leaders
of the wonderful movement which is known
as the Christian Conference, which is pre-
sided over by the Bishop of Manchester.

- The churches might say that broadcasting
will Recp the congregations from coming to
church. Tt will not. It will reach a far wider
field, a fie]d untouched at present; it will
reach people who do not dream, of.going to
church to-day. There is too much in the
ritual. in. the building, in the atmosphere
which cannot~be transmitted by radio, and
therefore radio is an addition and not a
substitute to the churches.

Loud speakers ought to be fitted in every
church and chapel so that congregations
‘can listen to preachers of rcnown who are
so sought after that they cannot possibly
undertake all the engagemecnts they arc
invited to. The bishop of the diocese, or
even the archbishop, can be brought into
closer touch with the people. If this is done,
so far from depleting the churches, broad-
casting will provide new life and vigour.

The advent of radio telephony is one of
the greatest developments reached in the
cause of humdhity and real Christianity.

Broadeasting and the Press.

One of the biggest developments in the
future is along educational lines. Broad-
casting has now reached a point of reliability
that there necd be no hesitation in scheduling
lectures to be given by radio. I expect that
hefore very long it will be possible to make
seme arrangements whereby universities
and colleges will'find it their duty to broad-

Detecting the presence of dirt by using wireless valves
and telephones
cast extension courses which will encourage
home study. \
Broadeasting is the most serious challenge

to the power of the Press that our present

day newspaper magnates have ever ex-
perienced. .

Man requires to know what is going on in
the world around him. -‘This information is
collected by the reporter, telegraphed or
posted- to the newspaper office, passed by
the staff, sub-editor and-editor. Then comes
a long and expensive..mechanical process
before the news item reaches your breakfast
table in a presentable form.

Meanwhile the news is getting stale.

All this mechanical process, this expense
and delay is rendered ynuecessary .by
broadcasting the news. :

Fresh from the reporter, checked- and

censored by the editorial staff, the news can
go at once into the ether.
Much of broadcast-
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the hands of a single group will continuc for
very long. Sooner or later the important
London dailies will have their own trans-
mitting arrangements. In fhe United
States of America at least seventy-three
journals have their own stations.

An efficient news agency or newspaper
needs to have built up behind it a world-
wide organisation. Will the B.B.C. attempt
to build up such an organisation ?

I doubt that any page in a modern news-
paper in this country is more widely read:
than the sporting page. Much of this in-
tercst is due to what is termed the English-
man’s love of sport, much is due to  econo-
mic” considerations. - Broadeasting will
never appeal to certain sections of the
community unless the world of sport is
fully dealt with.

Radio Sporting News.

I look to the time when all important
gporting results will be “ put into the ether.”

It is not the bare results, or even the half-
\time scores, which will be given, but a whole
.match or race can be followed and so much
‘local colour given that you will be almost
compensated if you lose.

A microphone will bt connected by land-
line to the nearest transmitting station. A
.master of ceremonies will be near the touch-
line with the microphone.

He will tell us when the team come on to
the field, who they are, why somcone is not
therc, who the substitute is, and where he
has played before. He will describe the

. kick-off, he will let us follow the ball closely,

he will describe a brilliant run up by Jones,
who was unfortunately tackled and brought
down by the famous back, Brown, of the
other side; we sball actually hear the
whistle of the rcferee, we shall hear some
shouts against the referce’s decision, we can
almost imagine that we sce the trys ob-
tained and the goals scored. Special micro-
.phones placed round the stadium will enable
the master of the ceremonies to switch on
when necessary the roars of the vast cup-tie
‘crowd, and "finally perhaps we shall hear
the specch of the Prince of Wales when he
presents the cup. ’

Again, if we cannot getdown to the
Derby, let us hope that a representative of

. the director of programmes will be there.

Here, too, he can send us a very vivid
picture of the scenes from the Downs leading
up to his first bulletin from Tattenham
Corner. ;

ing work is essentially
journalism pure and
simple.. Broadcasting
can only be a success
by making use of the
years of experience
which has raised
modern journalism to
its present .position.
The Press organisa-
tions can only retain
their influence by
adapting themselves to
modern inventions.
Worked in conjunction
with each other both
will enlarge their scope.
As I have already
said, it is very unlikely
that the present
arrangements whereby

the whele monopoly for

broadcasting -rests in mr, W.-Scott Hay’s experimental station, Barrhead Road, Renfrewshire, Scotlands
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| A HISTORY OF WIRELESS
TRANSMISSION. 7

'BY SEXTON O’CONNCR.

PART 2 (Conclusiqn).

JR EFORE leaving the -spark systems
mention must be made .of the
“ guenched " gap, or * singing ”
spark system so called because of the pecu-
harly penetrating quality of the emitted
note as heard in the receiving phones.

The chief object in * quencking ™ is to
make each spark last for as short a time as
possible. In the first place this allows a
greater number of discharges to be fed

RIDE

o

into the aerial in each second., which
naturally increases the output of signalling
energy into the ether.

In the second place a serious loss of power
is avoided by preventing what is called
* back transfer ” of energy from the aerial
to the closed circuit during the persistence
of the spark. - .

The quenched spark system invented by
Wien in 1906, and adopted by the Tele-

AITERNATOR

PRIMAR Y, -

N _
g

SECONDARY.

funken Compeay is shown-diagrammatically

vin Fig. 3. It consists essentially in the use of

a number of separate spark.gaps placed in
scries, each spark electrode being separated
by less than, a millimetre from its fellow.
The main spark is thereby split up into a
‘large number of small discharges, which are
very rapidly quenched er extinguished,
owing largely to the cooling action of the
massive plate-electrodes.

Much the same effect is assured by the.

Marcorii rotary spark-gap shown in Fig. 4.

Here a series of projecting lugs C are

mounted on a rapidly rotating wheel B, and
the sparks pass between these and two
slpwly rotating discs AA placed at right-
angles.

Owing to the speed of the wheel B, the
sparks occur in very rapid succession, and
cach is automatically quenched by the

widening of the gap as the projecting lugs C:

move away from the dises B, This is
sometimes called *“ mechanical ” quenching.

About 1900 Professor Duddell discovered
that it was possible to create high frequency
oscillations by shunting a tuned circuit
across the electrodes of an ordinary are
lamp. In 1906 Poulsen devcloped this idea
into the system of continuous wave trans-
mission bearing his name. His arrangement
is shown diagrammatically in Fig. 5.
The Arc System.

The arc electrodes, of copper and carbon,
are contained in a water-cooled chamber

filled with hydrogen gas, and are con-

nected to the high tension mains. In
addition a pair of electromagnets (not

shown) provide a transverse magnetic field-

which serves to steady the are. A pauallel
cirenit containing inductance and capacity
is connected across the axe.

The varying voltages set up across the are
give rise to continuous high-frequency
oscillations in the tuned Duddell circuit.

Poputar Wirchess W-eekly, Awpril 14¢h, 1923.
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These are transferred to the aerial and are .
thence radiatdd outwards as an unending
stream of ether waves. 1

As soon as the problem of emitting such a
stream of continuous waves from the aerial
had been solved, the wireless transmission of
speech and music becamne possible.

In addition to the Poulsen or arc system,
the use of high-frequency alternators has also
been suggested for the same purpose, ie.’
to radiatc an unbroken stream of ether
waves upon which speech variations could
be imposed.

High-Frequency Alternaters..

As: ety as 1890, BElihu ~Thomson and
Nikola Tesla had designed-such machines:
Alexanderson, and later Goldschmidt (1807)
and Fessenden (1908) actually succeeded
in constructing alternators capable of
supplying contirduous oscillations direct to
the aerial at a frequency varying bBetwcen
100,000 and 1,000,000 per second.

All previous methods of radio transmission
will, however, probably be replaced in the
near future by the discovery made in 1913
of the capabilities of the thermionic valve
as a generator of high-frequency energy.

By linking together the imput or grid
cireuit with the output or plate circuit, the
valve can be caused to produce continucus
oscillations of practically any frequency,
with a constancy and efficiency far superior
to any other means at present known.

It is-capable at present of giving an output
varying from a few watts to some hundreds
of kilowatts, and the iimit of tts possibilities
in this direction remains still to be secn.

The Battery Supply Department for Radio use on an American Express Traln.
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For receiving vocal ‘and instrumental items you
must have

MuLLARD “ORA” VALVES

to get the best results

Oscillates Rectixies Ampliﬁes
Specially recommended for good amplification.
The “Ora” Valve requires about 38 volts on the filament

and 30 volts ‘or over betwcen the anode and filament
for cflicient results.

STANDARD PRICE '] 5/- EACH.

IMPORTANT NOTICE
The great demand for Mullard “ORA " Valves and other accessories has compelled

us to open much larger works. A greatly increased output is now available.

THE MULLARD ¢¢ R’ VALVE is now Reduced in price from 22s. 6d. to1'7s. 64.
The Mullard Radio Valve Co., Ltd.

(Department P.W.)
45, NIGHTINGALE_ LANE, BALHAM, S.W.12

AR I
Contractors to- H.M. Admiralty, War Office, 'Royal Air Force, and Post Office.

Tolephone : BATTERSEA 1068. Codes : ABC (6th Ed.) BEXTLEY'S. Telegrams : RADIOVALVE, WANDSCOM, LOXDOX.

' <rabe (&) Marn
SRR HIH D TSI AT R RO RS R IR‘NO MUHARU Vave T T T I A I L
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— |~"results really”
' marvellous -
M

DNl | RESULTS WERE : B
.REALLY MARVELLOUS. PR AR ST S T

# % 2 .

: :;':ﬁ::a daf l;:l)u.fni:!’; e This letter is typical of many we receive from users of
table, at 3 ft. distance. our valve sets all over the country.
5’”,,","',;"’;{’“,‘;§§‘,';f$3' Some clients get the U.S. concerts consistently. You
I think it is well see, the secret of this big-distance reception is that we
‘chéc::l::";'[',‘%:' ',?,.E:;',‘_,: build our sets with the very utmost reaction allowed by |
on lwo pairs of the P.M.G. Valve users know what that means.
L i e These valve sets are so simply made that a novice can
o orth operate one in half an hour. Complete from aerial to

=4 'phones £20, carriage paid.

Write to-night for tists giving particulars
— of our crystal sets and famous 'phones.

The Brmsh L. M. Ericsson Mfg. Co., Ltd.,
lnternauonal Baildings, 67/73, Kingsway, W.C.2,

WARNING!

When you ask
for Ericsson
‘Phones look

-for the name

ERICSSON
BEESTON H
stampedthereon :
Don't accept :
"*Continental”. }
stuffas Ericsson’s @

WIRELESS
APPARATUS

- 1 - Special E.P.R. 4 Valve set. Complete
{! with 6.v.€0. E.P.R. ACCUMULATOR,
»_ 6ov. HIGH TENSION BATTERY,

LEAD-IN WIRE, ETC, ETC

AT REDUCED PHONES, VALVES, ETC.

£22 00 Tax £2 15 o

PRICES 2 VALVE DITTO complete with all

accessories
£10 10 0 Tax /1 150

EPR. AdGimulitSia=haveid

Ll years' reputation. All"‘cdls Wireles3 Accessories

BASKET COILS 4- set 7

 Acmutger | guaranteed. CRYSTAL DETECTORS 2/3 each |
™ . ; o » Enclosed 4/6
Special Features “C" Type - ., Perican 39
Accumulators.  Extra stout AERIAL WIRE

7/22 copper BARE 2/9 100 {t.
WOUND FORMERS 72 x 4 3,6 each

Lead-in WIRE RUBBER
Cov. 44. per yd. |

cases (Celluloid). Specially
formed lattice grid plates.
Absolute'y the finest cell yet

produced. ARMY TEL.- CABLE, SUITABLE
- TYPE — FOR LEAD-IN WIRE
- S “«C*" TYPE 20 YD, HANK 1/6 4 r
vo't- | Tanit. © Act. AH. RANDARL € SWITCH ARMS 1/3 and 1/6 each
Ko | Vot- (Tat. Con) Aot by | meieend [ Volt-| Lenit. Cap. | Act, AL l il FIL. RESISTANCES 2/9
1000 4 17 8 9/11 ~ - . VALVE HOLDERS with NUTb &
1310 | 4 20 10 12/11 1720, 4 44 22 22/- WASHERS  1/- each |
HHE 30 1s M Bl 7 g b A ae CAT'S WHISKERS g ct. gold 9d, cach
330 | 4 60 30 22/8 1820 | 6 41 .22 33/8 i
iggo 4 sg gg ggﬁ }2‘}8 g gg ! :ﬁ gﬁg PQONES IN STOCK. VALVES.
50| o o | 30 33/9 1850 | 6 110 55 63/- Ericsson ..23 11 pr.
v 80 10 39;6 French ..21/- Dutch  ..10/6ea..
10| 6 100 50 45/0 Bt = Federal ..25/11 Freneh “R’ 12/11

Sterting . .30/- Edi

RICHFORD & CO TMO. ggny  Edswan . i3
: ensaphone 25/11 Extrudion. .13/11

153, Fleet Street, London, E.C.4 ALL PHONES CUARANTEED AND

Fstablisbed 1876. Telephone: HOLBORN 5128. EXCHANGED if unsuitable
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'GEARY DISCOVERS AMERICA.

By HIGHAM BURLAC.

Another Geary Adventure which cannot fail to bring a smile to the face of the most perfervid of experimenters.

THE biggest mistake Geary every made,
in a life consistently devoted to error,
was his trip to America. No, gentle
American reader, this is no unpleasant in-
sinuation directed against that fair land of
vours which, T am credibly informed, * licks
creation.” Geary went to America because
the ship went there, and he could not leave
the ship except for a supreme feat of natation
for which he has not the proper specific
gravity.

The Potent Draught.

Geary’s employer sent him to Liverpool
with an important docunment to deliver into
the hands of Hiram P. Buckeye, of Boom-
ville, Pa., who was returning to New York
by the s.s.. Berengaric; but long before
Goary drrived at Prince’s Pior, Hiram was
well bedded down in the Berengaric’s bar,
beginning his long farewell to cocktails.
Geary felt confused after ten minutes
aboard. He thought a ship consisted
chiefly of a bosun’s mate, a binnacle, and a

abin, and began to lose his bearings after
1e had plodded along a mile of alleyways,
through three palm gardens, and two
swimming pools. Somewhere between the
fourth-class squash racquets saloon and-the
third-class gymnasium he was hopelessly
Jost, and wandered about till he came to
anchor in the steerage knife-and-boot-
cleaning hole, and was run in'by a quarter
master as a stowaway. E

Learning that Geary knew something of
wircless, the skipper handed him over to the
Marconi operators, who werekind tohim,and
permitted him to sort out the contents of the
tool chest. After three days he was rescued

by Hiram, who on receiving the precious

document took Geary to the bar, and poured
into him four fluid ounces of devilment
called “ Angel’s Kick.” That was the
beginning of Geary’s metamorphosis.

So Geary came back from America wider
in soul but clad in unfamiliar raiment,
conspicuous by the absence of a waistcoat,
with his watch poked down the front of his
trousers, and fiftcen of his teeth patched
with golden plates. I found him chewing
gum meditatively at the foot of his wireless
mast, and clapped him on the back with a
hearty :

‘Matter of Opinion.

“ What ho, old chap!”

He turned round upon me with a startled
air and. said :

“ Aw, nix on the gumshoe work, Kelly !

“Beg pardon ?”’ I gasped.

‘I said, cut out the * mits up’ dope, and
come across with some of the home burg
glad news. How’s the folks ? ”

“ Er—very well, thanks.”

“That’s the shout. How’s raddio 2

“ Oh, wireless is booming here just now.”

“Bueno! Say, what’s the load now in
this half-acre lot ? ”

“Say it again—slowly.”

¢ Stiffen it I' T said, how many watts of
Wattville do vou boys shake into the wires
hereabouts ?

“Ah! T gather dimly—by the way, do
you speak like that to Mrs. Geary :—that
you wish to know the aerial input affected
by wireless amateurs in this country ? ”

13 Yep ! ” %

“ Well, I don’t know. Since you took up
raddio T’ve rediscovered my affection for
stamp collecting and the intensive culture
of white mice.” :

“Say bo, you don’t say! 1 .was just

dinging to pass you the latest guff about
toobes and ground wires, and here you back-
step like a third-storey, honest-to-goodness,

Miss Cecil Dixon, ‘“ Aunt Sophie » of 2 L O

dyed-in-the-wool bootlegger, when he feels
the bottle break in his pants. Have a
heart, old timer!”

“Sorry ! What’s that about boots and
wool 27

“You pass!

don’t amount to a hill of beans s’'far’s
N’Yark’s concerned.”

“ Ah, we think it’s the—pardon me—the
whole cheese—not being concerned with
what hill of beans New York is concerned
with. The London station gets over the
Atlantic, anyhow.”

A ““Super ”’ Needed.

“Sure thing! We took it for static at
fyist, till old man Armstrong hooked up his
go-getter circuit, and piped what your
game was. Believe me or believe me-not,
.strangen, there warn’t a toobe 'n N'Jersey
but didn’t register pained surprise when 1’1
ole 2L O lit out for the tall grass, I'll tell the
woild.” L A

Say—what about that son- ":
of-a-gun of a Broidcisting Company? ' It

“Well, now you are back where you
belong, you have jolly well got to toe the
line, and sub up to the B.B.C., and listen-in
like the rest of us. By the way, did you like
Ellis Island ?

Radic from the Cradle.

“Nope! ButI'm i fly guy, and I passed
the buck to the President of the Raddio
Rioters who spilled the beans by Special
Expedited Relay Raddiogram on Eli K.
van Hucklebaumerblitzen, Vice-President
of the Fyist National Group of Raddio T'oobe
Twisters.  Eli no sooner lamped this S.0.5.
than he switched his Heaviside-scraperon to
Judge Schwarzenheimer at Washington,
D:.C., and jammed him good and fine till he
had gotten a eheck for my egress. Some
boy ! 2

“Who’s a boy ? Huckle, ete, or the

‘judge, -or the president of the thingnmmy-

bob ?
“ You don’t get me. “Use your harkers!

-T said he was the goods with an upper-case

G, and then some.”

“ Quite so. I must have missed that.
Well, so you got away from Ellis Island by
raddio influence. Have a good time ? ™

“ Bully ! Strength ten. I was the little bit
of hog in the hull can of beans. Raddio ?.
My good sirree, we Briddishers are the last
hair in the broncho’s rudder in {oobe work.
We are—why, in Amurrca the babes yowl for
“B” batteries in their cradles; at the age
of three they can repeat Richardson’s
emission formula, and at eight are getting
through to the next but one State on toobes
saved from candy money. Talk about a
good time—they handed me the joy clutch.
Do much listening-in? Nary listén. You don't
listen, you hear! -You push the button in
N.J., and read off -every raddio riot’s far's
the Panhandle. It’s laid on to every apart-

' . meént, son, like the card of rules in a dime

dosshouse. Man I met on Forty-first told
me he could mow his tennis-court with
Chayloffsk’s™ ““ 1812, and I bclieve um.
Yessir ! 7

A Sudden Return.
. *Very interesting
else ? I asked. -
 Man I met on Twenty-third allowed he
could strip off wallpaper by spraying it with
Vargrier’s Overture to Tanhorser, as played
in Schenectady, and toast bread by holding
it against a Magnavox while Mrs. Walla
Bella Silcox recites her Bedside Stories.
Say, what about two spots of snake:
juice ? "

I was just opening my mouth to accept
this strange invitation, when Mrs. Geary
called from the house :

* Aloysius, come in at once. Catching
your death of cold ! ”

“ Yes, my dear, certainly. I'll come at

indeed. Anything

- once,” replied Columbus the Second.

“Thank goodness!” I muttered, as
Geary steered towards the house. * KEnglish
atlast!”
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By SEXTON O’CONNOR

THE TELEGRAPHONE |

THE principle of the phonograph is
familiar to most people. It can he

described as a mechine for * storing-
ap > the human voice in permanent form
ready for reproduction as desired. The
“ dictaphone ” is a somewhat eclaborate
form adapted for the business man so that
he can dictate at lis leisure to a machine
which will presently ropeat his accents to
the willing typist.

One of the difficulties experienced in
providing a thoroughly representative
Broadcast programme is to persuade the
right people to come to the microphone
‘ torture chamber ” at the radiating station.
In certain cases * Mahomet has gone to the
mountain,” aad special cables have been
laid down in crder to coenncet the Droad-
casting depot with the centro of attraction.
This has been dene recently in the case of
Covent Garden, the Hippedrome, and ctuer
theatres, but the process is troublesome
and cxpensive.

An Instrument with Possibilities.
It may be asked why not use the phono-

graph 1ecorder as a convenient methsd of

bringing a wider circle of. prominent—but
somewhat inaccessible—artistes and other
notable personalities into touch with the
growing army of listeners-in ?

Whatcver may be the objections to this
course in practice, the suggestion scems
worthy of full consideration. With the
perfected type of recording and reproducing
instruments now available, there should be
little difficulty in ensuring gcod results in
the quality of speech or song so transmitted.

As an alternative to the use of the phono-
graph for this purpose, there is available a
most ingenious form of specch recorder,
which, though not so well-known, has
certain decided features of advantage and
is ecapable of development to a high level
of efficiency.

The instrument referred to is called the
“ telegraphon:”’ and is an invention of
Valdemac Poulsen of “ Poulsen Are ” fame.
It is frec from many of the obvious obh-
jections that might be urged against the use
of the phonograph for Broadeasting. There
is no necessity, for instance, to make a pev-
manent * record ’ involving dclicate ques-
tions of copyright, and correspondingly
high fees. Turther there is practically no
limit to the length of the specch or other
entertainment that ean bo stored up. At
the same time the * record ” can be retained
for several months, if necessary, unim-
paived in quality.

A ‘Magnetic Impression.
.The tclegraphone msy perhaps be best
described as a magnetic “phonograph. Tt

depends for its action upon the- peculiar °

properties of a magnetised wire.

Those familiar with the action of -the
Marconi_magnetic detector will remember
that when a strip of wire is passed near two
reversed magnets, a “ delicate ” magnetic
condition is sct up which is amazingly
senisitive co the impact of wireless signals.

Poulsen found that- when -a-strip of un-
magnetised wire is passed near fo the poles

of an clectromagnet, which is wound with
coils forming part of a leecal microphone
circuit, & peenliar magnetic * condition >
results. This magnetic condition is con-
fined to the part.of the wirc in close pioxi-
mity with the poles of the magnet, but it is
of a more complex nature than in the case
of the Marconi detector. Instead of being
subjected to a uniform magnetic field, the
wire is also influenced by ®he varying voice
currents flowing in the windings that form
part of the ‘microphone circuit.

The result is that the wire receives a
magnetic impression which faithfully “ re-
flects™ the voice at the microphone. '

Not cnly docs it store up the spoken
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THE TELEGRAPHONE

word, but it does so in a semi-permanent
ferm. That is to say, the magnetic record
will remain available until it is deliberately
effaced, which, however, can readily be done
by passing the wire across the poles of a
second magnet. Once it has Deen so
“ cleaned,” the wire is ready to rcceive
another “impression ” which, in turn, can
be destroyed, and so on, the same picee of
wire being used as often as desired.

How Signals are Recorded. -

Once a wire has been impressed with
“ magnetic  specch in thbis way, all that
is necessary to “ repeat” tho record is to
pass the prepared wire in front of the poles
of a second magnet, in which, this time,
the windings are in series with a tclephone
receiver. .

The lincs of magnctic force from the wire

then induce currents in the.receiver which’

vary in strength precisely in the same way
as the original magnetising currents, and
thercfore repeat in the telephones the
words criginally spoken into the micro-
phone.

A simple diagram of the apparatus is
shown in the Figure. ' The wirc strip is
slowly unwound from a speol, 1, and is

-taken up by a secoad spool, 2. Both spools
_are mounted on pillars 3, 4 respectively,
and arc arranged to be slowly moved in

opposite  directions along the pillars by
means of screw shafts 7, 8 which cairy
arms, 9, 10, engaging collars, 5, 6, secured
to the spools. .3

This ensurcs that the uncoiled straight
strip of wire lies always in a straight line,
passing betwcen the elcetromagnets A B C.,

Only the clectromagnet B is actually used
for recording or repeating. 1If, for example,
the apparatus is being used for recording,
the microphone cireunit is connected to the
electro-magnet B, and impresses the speech
magnetically upon it in the manner pre-
viously desecribed.

Reproduction of Signals.

If the wire is travelling in the direction
from the spool 1 to the spool 2, the electro-
magnet A is used simply to obliterate any
traces of former impressions that may
remain, so that the wire is presented to the
recording magnet i a “ clean’ condition
ready to receive the new impressions. The
third magnet C is in this casc idle.

If on the other hand it is desired to-
reproduce speech from a prepared record,
a telephone transmitter is eonnected across
the magnet B. The first magnet A is in
this case inoperative, and has no effect
upon the strip.

The second magnet is affected by the
varying lines of force springing from the
magnetised wire, and spcech currents are
accordingly produced in the attached
telephones. Tho third magnet may, if
desired, be strongly excited go as to wipe
out the magnetic *“ traces™ from the wire,
thereby destroying the message and render-
ing the wire ready for use again for a subse-

quent message.
L]

Useful in the Home.

It is obvious.that this feature of auto-
matically obliterating the rccord as scon as
it has been tiansmitted may appeal to a
ccrtain class of artiste. They may he pre-
pared to offer their services for a single
performance or a “onc use” record at a
fignre much below that which they would
expeet Lo receive for work which is multi-
plied, as in the case of a phonograph record
and sold to hundreds of thousands. At
the same time, the performance could be
given wherever they might chance to he,
thus avoiding personal attendance at the
Broadcasting station and the unaccustomed
ordeal of facing the microphone, where
nervousness or an involuntary mistake may
spoil the effect as heard by the listener-in.

With the facilities afforded by an instru-
ment like the telegraphone, it shouild he -
possible to increase very considerably both
the scope and variety of the somewhat
restricted Broadcasting service at present
available.

From another point of view the telegra-
phone could casily be adapted to serve
_the convenience of individual Broadecast
-reccivers. It is not always possible to be
““ on guard " at the phones, or even at home,
when an especially - interesting item is
~ heing transmitted.

How convenient it would be in such eir-
cumstances to have an inexpensive auto-
matic “ recorder” hitched on to the
receiving set, from which one could extract,
at leisure, say next morning, “the entire
programme of the night before.
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A T.M.C. Wireless Set will enable you to follow
your favourite team and hear the results of each
match practically as soon as the game is over. &

Or, you may be interested in boxing, the latest
news, stock exchange quotations, the weather fore-
cast, * delightful concerts or an evening of dancing,

You can have all these, enjoydbly and pleasurably.
in the comfort of your own home with a T.M.C.

¥ il I' lm ’

Wireless Receiver. L A’f
There is no trouble to you. T.M.C. have engineers in every large town |

to advise you, free of cost and without obligation, as to the best apparatus I
to use.

Your choice having been made, T.M.C. engineers will install the
apparatus and penodxcally inspect it.

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

The wide variety of models are entirely British Made.

From £4 : 5 : O upwards,

including all Royalties.

T "ulﬂl i i
Imm 4

London, Birmingham, Manchester, Newcastle, Glasgow -~ and Cardiff
are broadcasting now :

Come and listen to them any evening up to 1o p.m. at our showrooms in
London, Birmingham, Belfast, Bristol, Cardiff, Glasgow, Leeds, Liverpool,
Manchester, Newcastle, Sheffield.

Write to us for our nearest address.

Sales Dept. and Showrooms:
68, Newman Street, London, W. 1. 'Phone: Museum 5581,

MakesWireless ,
Worth While f (3]

ASAED meg

TELEPONE MFG.G LTD)

S HOLLINGSWORTH WORKS DIILWICH IONDON S E Zl
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Open out—build a powerful new set!

U th LISSEN Reactance Capacity
S€ U € Method of Coupling HF.Valves
(Provisional Palent)
and eliminate statfe and other disturbances, free your set
from distortion, incrcase its range and improve its selectivity.
The LISSEN ANODE REACTANCE CAPACITY METHOD
(Provisional Patent) i3 rapidly becoming the most widely
adopted method of achieving radio-frequency 'umplification.
Every set without H.F. can be improved and made consider-
ably more powerful hy the addition of this LISSEN component.

Directions for connecting -—

LISSEN Multiple Telephone Board.
Takes four pairs of telephones in series, with

switeh to cut in and out any desired number From plate of H.F. valve take two connections, .one to
up to limit of board. A useful accessory to one side of a .0002 fixed condenser, and the other to either
any equipment. Beautifully made and of the two soldefing. tags on LISSEN ANODE REACTANCE.
finished. Switch has maker’s smooth, wiping The other tag on the component !s to be couneeted up
contact. 25/ to the H.T. positive. The other side of the fixed condenser

is to be connected to the grid of the detector valve, and
a grid leak of from 1 to 3 megohms is to be connected
between the grid of the detector valve and the L.1.
negative.,
To fix :—
Only one hole to drill. The component is compiete with
switch. Can be fixed in a few minutes.
150 to 600 metres, ¢ tappings ... 27/6
150 to 10,000 metres, 11 tappings 3276

Ask youy dealer to show you this Lissen Component. If he cannot--grder direct. No extra for postage.

&=$ |LISSEN COMPANY

Tntroduced to meet the demand for a really || 8-16, Woodger Rd., Goldhawk Rd., -Shepherd’s Bush, London, W. 2.1

1 transformer at a moderate price. The i k
53& amplifying transformer possible at the (Phone i 1072 Hammersmilh)

price, nd o under the LISSEN. mame [| N.B.—Woodger Rd. is close to Goldhawk Rd.  Met. Rly. Station.!

e — ! —— ‘

e e ’
1| ¢HERE’S REAL RADIO SERVICE
MULTIPLY THE POWER OF YOUR
CRYSTAL SET AT LEAST THREE TIMES HEADPHONES AT PRICES
by adding an TO SUIT EVERYBODY. gl
S. ‘
NOTE e rmancu TELEPHONES," light, ndjustable. 4,000 o RS
onms. .
“ FEDERAL PHONES," koown to all Wirck E -
APOLLO AMP LIFIER 1 menters .. O“n e ll‘ee'is Xperl 1 5 0
| o BRITIlStH HEADPHONES." stampcd BBc “Eseellent ]
quality ..
a0 | Special line of Fr h Ph . similar to “BRUNETS"”
20r3 qf these units | Lt Crllll nr:(’l‘ ?nﬂmctrfl?e‘r:u for ;:):fsz*“snm‘l‘ar 1.1 0
(accor)dm‘gl'l to &IS- ::vgz_g;:mg’ﬁlbzggglc." cﬂmlg)cnt ?&neccssrlry, 4,000 ohms 1‘ 1: g
tance) will operate a o X excellent resulte,.
loud speaker. it An;;h:)?N” Loud Speakcrs Actuallv in ‘stock, N L
“WEISSI'I;ERN ELEc"aRl? clgvs':rm. le'{es " tl?tﬂlmpeg
pRlCE % ‘vcs,u;;lnlg?g;l p%ﬂ capine! compc wi pa 4 2 6
includine B.B.C " GECOFHONE " CRYSTAL SET, B.B.C. ' Complete with
cluding D.Db.G. | Telephones, Aerial and Earth Wi u‘es. lead In, etc. 510 O
Royalty " CRYSTAL SETS ” Stamped B.B.C., mounted m Cabinet 2 2 0
AERIAL WIRE, 7/22_ bare copper. stmndcd, 100 fi 2 6
£ 3 o 2 ° 6 FLEXIBLE WIRE, H.T.,Red and Black stranded togcther per yard, 2d,
LEAD-INO\'I‘V; RE,mR;nbll;e‘;- coil:eredgd b 2" .per )ard, 2d, and 4:.
INSULAT 5 e
{less valve) ‘ BA‘I"I’E(I:'IES for HL.T. 4 & § \glgts economlcal and efficient, o
per
T |-||t::;|6 TEl:ISlON ‘BATTERIES 15 volt., 2/6'; 36 volt. 6/6 ; oulh
L == K
Marconi Osram ACO%MULATORS 4 volts 20 amp 14/ B "4 volt 40 nmp by
16 : 4 volt 60 amp. . 55 0 0
R.valve 17 6 VARIABLE CONDENSERS Panel Mounting In Celluloxd Case
4-volt accumu- ] Sl Gk
ltor  £12 6 0005 10 6 o
66 - volt H.T. 0603 B G UG
. d.
battery 16 0 | BASKET COILS, sct of 7, 150-5,000 metres .. .. .. .. %0
SLAB COILS, set of 8, 1:)0-2:) (3()0 metres co 7 G
{ INTERVALVE TRANSFORM ERS free {rom | dlstoruon bo
Full List of APOLLO Wireless Apparatus senton application. ' T E TE LO O ELECTRIC C
Crystal receivers from 88s. 2 valve receiver £10. Valve and | H WA R 0.
crystal combmat‘z?zproelclzsge;eﬂtgntlu)ncd o(:nsog.e. £8 3s. 6d. 129’ Waterloo Road, S.E.1.
ELECTRICAL & WIRELESS ENGINEERS
CRAIES & STAVR")I, 4, BUNHILL ROW, LOI\dOI\, E.C.1 ' Please send sufﬂcn}oi&gap‘oggapge. balance refunded.
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THE CONSTRUCTION OF
PLUGS AND JACKS

RDINARY telephone jacks and plugs
often prove to be very useful fitments
to the wireless expcrimenter. The

operation of inserting or withdrawing the

plug forms a very easy method of connecting

or disconnecting various pieces of wireless

apparatus ; it is far easier than having to
screw up or unscrew a whole collection of
terminals which, if often necessary, becomes
very troublesome.

In addition to being useful, a well-made

jack and plug fitted to a set ‘enhances its
appearance to no little extent. The jack to
be .described, while somewhat different.to
the usual type, is not difficult to construct
and, pfoviding it is carefully made, works
quite as well as the orthodox article. This
jack should appeal to those amateurs who
wish to make as much of their own apparatus
as possible.

Fig. 1 is a plan of the jack with the plug

inserted ; Fig. 2 a side elevation with plug
inserted—the plug is in section to .show
the méthod of construction; Tig. 3, side
clevation with plug out.

The constbruction is as follows : The piece

marked A, which carries the contacts, is cut
out of egheet brass 7 in. thick to the shape

shown in Fig. 4.

A % in. diameter hole is

b
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cut through the large end, as shown, so
that when in posjtion the plug will not

make connection with the brass.

The six

other holes are drilled to take } in. Whit-
worth (or an equivalent B.A. size) brass
screws. B i3 a piece of ebonite § in. thick

and 1 in. square.

A 3} in. diameter hole is

drilled through the ebonite panel of the set

-on which it is intended to mount the jack ;

four } in. diameter holes must’ be drilled
and tapped to take the four screws which
hold the jack in position. The contacts CC
and DD are cut to the shape shown in Fig. 5.
They are held in place by two } in. diameter
bolts ; strips of ebonite (E) are interposed
between the brass strips in order to separate
them the correct distance, and to insulate
the one from the other ; } in. diameter holes
should be drilled through the contacts CC
and DD where the bolts pass through so that
they do not touch the bolts.

Careful Insulation Regquired.

When assembling, care must l;e taken

that the contacts do not touch the bolts ;

if ebonite .washers }

in. .diameter and the

‘&5 in. thick sheet brass.

same thickness as the contacts are inserted,
all risk of “shorts” ‘is avoided. The
contacts CC are made of spring brass g% in,,
or slightly more, thick; DD are made-of
An insulated
connecting lead shonld be soldered to each
contact-piece where it projects from the
cbonite strips ag indicated in the figures.

To Prevent ‘¢ Shorts.”

The plug is made from a piece of brass
tube # in. diameter and 1% in. long. The
handle is a piece of § in. diameter ebonite
rod 1} in. long. A # in. diameter hole is
drilled half-way through the ebonite, and
the tube inserted in it. Four 4 in.
diameter countersunk screws (S in Fig. 2)
are then fitted in the positions shown in

Fig. 2. The tube is removed and split —
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along its centre with a hacksaw ; each half
should then be filed until both pieces of
tube, when in position in the handle, arc
separated by a gap of about } in. )

The nuts of the countersunk bolts are
then soldered in their correet positions on
the inside-of each piece of tube which now
form the plug contacts. At the same time
must be soldered the * feather” (F in Fig. 3),
which is a strip of brass 5 in. thick,- and
} in. wide. A slot or “ keyway ” miust be
cut out of the panel and out of the piece B
to accommodate the feather., The object of
the feather is to ensure that the plug is
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inserted with the right side up, otherwise
it might inadvertently be plugged in up-
side down, thus reversing the connections
with perhaps disastrous results.

The slot or * keyway » can be,cut to the
required depth with a piece of broken hack-
saw blade, and trimmed with a thin file.
A: length of twin flexible wire is inserted

“through a hole drilled in the plug handle,

H
\ A

3

N Gentatri ot angles
on dotted line.

9igure 4.

one wire of which is soldered to one piece of

the tube and the other wire to the other’
piece of tube ; it will probahly be easiest to

do all the soldering at the same time.

Application to “Valve Circuits.

The whole should then be carefully
assembled, due care being taken to prevent
short circuits ; liberal use of shellac will
probably improve the insulation. All sharp
cdges and corners should be neatly rounded
off. The contacts can then be adjusted to
make proper contact ; when the plug is in
position the contacts CC should be well
separated from DD; when the plug is
withdrawn, then CC should make contact
with DD, but CC must, of course, not touch
each other. A good plan is to solder small
pieces of platinum wire where the contacts
are made and broken, as if any sparking
takes place a coating of oxide is apt to form
and so impair good connection. The con-
tacts from an old electric bell would do
excellently for this purpose.

c O O
Edonite
Washer

Figure 5.

(Continued on next page.)
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A VISIT TO A WELL-KNOWN MIDLAND STATION

NE of the pleasures of the present
stage of radio-telephony is to meet

a veteran, or, in other words, an
amateur whose licence to experiment has
not been renewed just once or twice, but
many times. Usually the call-sign concerned

- ig somecthing of a classic, and when the

station itself is visited there are found all
the traces of careful huilding up and of
happy ideas which have led to fruitful
results.

In any district it will be fourrl that the
hest-known call-signs still indicate the * old
guard,” and to them wireless owes much.
For example, among the well-known call-
signs of the Birmingham area are 2NV,
20X,2LG,2K0,2RG,2FH,21Y,
to mention those that occur to mind,

Broadeasting a Charity Appeal.

Among the foregoing a station that is
particularly prominent for reasons of its
excellent transmissions is 2 K O, which,
for- example, became °well.known last
October when it provided the Lord Mayor of
Birmidgham with the opportunity of being
the first. Lord Mayor to hroadcast an appeal
on hehalf of charities. On this occasion
the wireless amateurs and their invited
{riends who listened-in were appealed to on
bebalf of the Birmingham hospitals, and
the latter benefited considerably as a result.
For that occasion, Mr. C. S. Baynton, the
man behind 2 K O, was granted a special
broadcast licence by the Post Office
authorities. =

An early intercst in mictophones—an
interest which still survives and which
accounts for a good deal of the remarkable
excellence of 2K O’s transmissions together,
of course, with an interest in telephones and
electro-magnetism, led to wireless tele-.
phony, and when the removal of the war-
time ban gave wireless experimenters a real
chance of getting going again, 2 K O came
into being. ;

The first. set installed was a valve set, of
which every part was made at home, and
it is suggestive to note that telephony was
the only concern. For the first three months
Mr. Baynton and his son—Mr. Gerald
Baynton—tested and listencd-in, built anew,
tested and listened-in again, and then they
picked up their first message.

Profiting by Experience,

“I made every mistake that it was
possible to make,” Mr. Baymton told a
Porur.ar WIRELESS representative, © but
we stuck it out. We worked together a
good deal with 2 F H and 2 L G transmitting
and receiving. The ether was very free in
those days—we had it all to ourselves.”

“TIn 1919,” he continued, * the stations
in Birmingham were less than half a dozen
in number.

“ Rvery kind of coil imaginable was made
even to the winding of* pancake’ coils, two
feet in diameter, as well as others twenty
times smaller.”

So 2 K O grew up until it is certsinly
one of the best equipped of amateur trans-
mitting stations. For wireless work, Mr.
Baynton’s house is ideally situated. Feur
hundred and fifty feet up above the sea-
level in the first place, and plus the beight

of the masts, there is stretched the maxi-
mum span of a single strand aerial lead-
ing into the instrument room on the first
floor. From this room connections seem

to run to all parts of the house, so that it

Makiasg Tuning Coils in one o] the new Radio
Factories.

is possible to have a loud speaker any-
where. It is not unusual for three to be
in use at the same time, and when
Birmingham is being received two valves
suffice for this purpose, while London or
Manchester can be picked up on three

-
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valves when Birmingham is i full blast.
‘The Hague on a loud speaker is heard on two
valves without amplification.

Ingenious Arrangement of Mieroph&nes.
Apéart from the transmitting and receiving
panels, 2 K O contains various * gadgets
mention of which cannot be other than
interesting. The microphones for music

transmissions, for example, are unique.

Three ‘separate microphones—each Lall-

‘socketed to give the ideal angle for successfut

picking up of the sound waves—on arms
which slide up and down on a centre piece,
are used oufstretched, for piaro items. The
left microphone takes in-the lower octaves,

‘the centre the middle, and the-right the

higher octaves. . Thus there is no possi-
bility of any ditference in the collecting of the
sounds. -

If, however,. a vocal item with accom-
paniment is heing broadcast, one arm is
dropped ‘into the piano and tli& singer
directs the voice between the -other two
which are brought together. This reference
to . transmission draws attention - to an
effective means employed to gauge the flow
of the current into the aerial. This is an
ammeter fixed on the transmission panel in
series with the microphone current. The
broadcaster who marks the regular beat of
the needle is thus assured that he is trans-
mitting efficiently.

One other striking point must be men-
tioned and that is in regard to the change
over. In this matter 2 K O can almost
be said to have solved the problem of an
effective duplex system, for conversational
telephony can be earriecd on with ease so
simple are the arrangements far the change

. over, Onc movement of the switch arm is

all that is necessary. Worked on three
relays this lights the filaments, switches on
the microphone current, puts on excitation
current, and starts the generator.

| CONSTRUCTION OF PLUGS/{
I AND JACKS |

(Continued fram prerious page.)

Before putting the jack into use, the
insulation should he tested with a dry cell
and a pocket galvanometer. It should be
made sure that CC and DD are theroughly
insulated from each other, and that no
““shorts ”* exist.

If the experimenter intends building a
multi-valve set, then the jack comes in very
useful. He can at will disconnect any-valve
with very little trouble. Fig. 6 shows the
connections for a 3-valve seb, H.F., rectify-
ing, and L.F. In this case four jacks are
required ; three of them need not have the
inner contacts, since only the outer ones are
made use of. The diagram shows all three
valves in citcuit. If now the plug Pl is
inserted into jack No. 2 the H.F. valve is
cut out of circuit. _Similarly the L.I%. valve
may be disconnected, or both L.F. and H.F.
can be cut out. Only two_plugs are needed
for the above arrangement.

Fig. 7 illustrates how the jack can be
used to earth the aerial when the set is not
in use ; in this case three contacts are used,
two being connected together. When the
plug, to which the set is attached, is with-
drawn, the acrial is automatically earthed.
It should be mentioned that in this ecase the
ingulation should be very good, and the

connecting wires should preferably be com-
posed of high-tension cable.
There are many ways in which this

" accessary can be used, but it is left to the

individual reader to think out additional
applications to suit his otwn particular case.

Leria?

% aerial lerminal

of set \’
I =2

o earth lennim_d,

of set
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Reg. Desizu
No. 594025,

THE DESKOPHONE SINGLE-VALVE SET
(P.O. No. 1019)
including Headphones H, T Battery, Acctimu-
lator, Avrml Lead-in Wire, and Insulators.
PRICE COMPLETE
7-15-0
PRICE without ACCESSORIES: £4-15.0.
Royalties, 32/6 extra, Valve Extra,

, THE
DESKOPHONE TWwO-YALVE SET
(P.0. No. 2020)
Tuner, High Frequency Am-
plifier and Detector, complete
with accessories as with Single-
Valve Sel.

b PRICE_ COMPLETE

£I12 - 17 - 6

PRICE without ACCESSORIES

Royalties, £3 extra. Valves Extea.

LOW FREQUENCY AMPLIFIER

(P.O. No. 3042)
for use w;th any of our instruments.
Considerably increases the volume

of sound.
PRICE €4 _ 17 - 6
. Rovalties Paid,

Valve extra.

Entertaining Evenings :

301

with the

DESKOPHONE

* And the night shall be filled with music,
And the cares that infest the day
Shall fold their tents like the Arabs,
And as silently steal away.”

NE could almost believe that Longfellow
O was predicting the coming of Wireless
when he wrote these beantiful lines. Can
you imagine yourself, after a hard day’s labour,
snuggling down in the comfort of your favourite
chair, listening to a wireless concert, all cares
forgotten in the appreciation that comes to all
music lovers.

You can have this enjoyment with a ‘“ DESKO-
PHOXE,” with its clear and undistorted
reproduction of music and the human voice.

For an unique combination of efficiency,
reliability, perfect reproduction and hand-
some appearance, the * Deskophone *
out compare.

is with-

ILLUSTRATED
GATALOGUE
3d.
Post Free.

THE TRADE
SUPPLIED.

Your "'Desl.ophone”
Set and Aevial can
be fitted bY our
skilled exrpert at a
reasonable charge.

THE

HOLBORN RADIO CO., LTD.
267, HIGH HOLBORN, LONDON, W.C.1.

Telephone
HOLBORN 2368

Late of
8, HIGH HOLBORMN
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HIS is a high-

grade Crystal

Detector es-
peciaily designed {or
receiving broadcast-
ing, and complies
with all regulations.
Beautifully pure clear
speech and music are
received, and as many
as three pairs of
Fellows 4,000 ohms
double  headphones
can be simultancously
used.
The “FELLOCRYST SUPER™ is mounted in a
highly polished oak cabinet and is sent out complete
with 100 ft. coil of 7/22 stranded copper aerial wire,
two shell insulators, and one parr 4,000 ohms
double leadphones, end is British Made Through-
out. Fully approved by the Postmaster-General and
the British Broadcasting Company.

PRICE COMPLETE- - - £4 . 15.06

inclusive of all taxes. Postage 2~ each.

Additional Double Headphones - - 21 / 6

(4,000 ohms) inclusive of all taxes. Postage 1/-.

FELLOWS MAGNETO Co., Ltd.

LONDON, N.W.10.
Telephone :

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

Z
" Golly good Fellbus
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When vou
Wonder
WHY

HEN voices become faint—when the
crystal does not secem sensitive—
when there are strange sounds like

fireworks in the 1cceivers—those are the
times when you would appreciate the help
and explanations of a wireless expert

‘ The Broadcaster " places at the disposal of
its readers the services of a wireless expert
who answers by post any questions they
may care to ask. Take your technical
troubles to him—he is rcady to help you

This frec service is only one of the ways
in which you will find “ The Broadcaster
an invaluable, practical help. Give your
newsagent a standing order.

Broadcaster

THE RADIOPHONE .MONTHLY FOR LISTENERS - IN

Monthly, One Shilling.

Some Features of the May Issue,g
gOn fale Saturday, April 14th.:

Professor A. M. Low asks “ WHAT'S WRONG
WITH LLOUD SPEAKERS? " He discusses
the subject fully and constructively.

“THE CRYSTAL MENACE "—Dces your
crystal set cause interterence ? ““The Broad-
caster "’ has discovered that certain crystal
scts do but that it may be avoided.

“LAUGHTLER ON THE ETHER WAVE"—
Norman Long tells of the difficultics to be
overcome by the radio comedian who has to
depend entirely on his voice.

The first of a scries of articles REVIEWING

COMMERCIAL TRECEIVING SETS and’ :

giving complete. instructions in simple lan-
guage for working them.
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BROADGASTING REGEPTION SETS

OF EVERY DESCRIPTION

=

—

ANl Instruments |

THE *“ ALDERSGATE "

Single-Valve Set, complete with all
Accessories, including Phones, Accumu-
lators, H.T. Battery Valve—

£7 10 O
B.B.C. Royalty, £1 0 0

It Aerial Wire and Insulator required,
5s. extra.

Hundreds of Testimonials for Efficlent
Working.

HITHETOnn

WIRELESS

(DEPT. A), 8],

Telephone : CLERKENWELL 5434,

IIIIII‘IIlIiIMIIIIIllllIIIlIIlIIIllﬂIIlllIllIIIIIlllIlIlIllHlIllHIlIlIlI

| SEND |

! All Instruments

FOR : Passed for |
|CA_TI1.L2€PE | Broadeasting I
| Licence, 6.P.0. |

| Large A
Varlety [}
[ of Crystal |
ISets. Send |
| for List |

THE "“PERFECTO”
2.VALVE SET.
Comprises one L.F. and one D.T.
Functions alternatively to the
Duo, this Set glving Volume

where the otier gives Range

casting. Complete Phones, Bat-
teries, Accumulator, Valves, for—
£10 15 O
B.B.C. Royalty, £1 15 0
It Aerial Wire and Insulators
required, extra fs.

A Powerful Set for local Broad-

| We have 1
| Hundreds ’
of Testi-
monials.
- — ——
i THE “DUO"” }
{_ 2.VALVE RECEIVING SET. |
Designed for Broadcasting only.
1 This Set has a patent-coupling; and witi |

not radiate The High Tension Battery|
IIS enclosed, and there are only six ex-
ternal termlmls. aerial, earth, phones,
I and low tension. I
We claim that this Set is the easlest
i 2-Valve Set to manipulate on the market. |
Price complete, all accessories for work- |
| In%‘ including Phones, Batteries, IL.T. and

Aerial Wire, Insulators, and Valves, |
| B. BO Roynlty stnmp, £1 15 0 extra.

Total £10 16 0|

A TWO-VALVE SET
WITH REACTION
APPROVED BY
POSTMASTER -GENE-
RAL FOR BROAD-
CASTING. No. 0236.
Comprises one D.T.
Valve and one L,F.
Valve mounted in a
handsome slope back
Cabinet. Separate
#lament control for
each  valve, wave.
length range, 200-4,000
metres, Price, com
plete with  phones,
battery, accumuiator,
and valves, aerial
wire, and insulator—.

£13 13s. 0d.

- —— — — — — —— e —— —— —

Highly efficient 8-Valve Broadcast-
ing Receiver. Will tune in all the
broadeasting stations and the low-
wave French telephony.

The H.T. battery is enclosed, and is
varied by a switch, -

Tuning is accomplished by con-
denser only, thus making it .the
easiest 3-valve set to work at the
price of

220, with all accessories.

INSTALLATIONS LIMITED
TURNMILL STREET, LONDON, E.C.1.

(Nearly opposite Farringdon Street Station, Metropolitan Railway.)

Size o1 Cabinet, - v
by 1f1t. by 7 ins.

The “UNIQUE” 4.y aive necervin s

As can be seen by the photograph, this set has a unique
design’and a high finish.

The valves are behind the panel and are out of the way,
and can be seen by 3 peep holes.

The "batteries fit into the cupboard on the left, thus
making it a set that is absolutely self-contained. Has a
High-Frequency Transformer with one D.T. and one L.¥, A
Tapped Inductance is on tl‘e right-hand side of the set, with
2 terminals for coils for higher wave-lengtha.
£2- | complete with phones,

* aerial, and 2 Insulators.

There is no doubt that this is the finest plece of work-

manship which can be had at this price.

B.B.C. Royalty Stamp, £2 5 0 extra.

IIIIIIIIIIIllIIlIIIIHIIIIIIIIIIIHIIIIIIIIHIIIIIIIIHIllllllIlIlIllIlIlIllllIlIlIlIllIlIlllllllIlIIlIlIlIllIlllIIIIIHIIIIIIIIII'IIIIIIIIIIIIIIIIIl!lllllIIIIIIIIllllIIlIIlIlIIlllIlIlIIIlllllIIIIIIIllllllllllu-

SET.

accumulators, batteries,
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| SOMETHING NEW

i CABINET CRYSTAL SET DE LUXE

SPECIFICATION.

{

1 Specnally designed high efﬁcxency
} Variometer, wound on insulating
former, Crystal Detector, Terminals.
etc., mounted on engraved Ebonite

OTHER SPECIALITIES.

Intervalve Transformers ... 14/6
Condenser Vanes, per pair ... Id.

' Panel. All metal parts are Brass Spacers, per dozen .... .. 3d.
| gg;‘;wflﬁxﬁ;{)EDcagx‘e‘;gw g S Ebonite Knobs (ZBA) ... ... 4d.
' construction and French Polished. Aerial Wire, 17/22, per coil... 2/7

4,000 ohms 'Phones to suit, 18/6, Crystal Detectors ... ... ... 1/10

25/-, and 30/-.
Without question the finest Set on
the market at the price.

ORDER NOW'!

Filament Resistances ... ... 3/-
Valve-Holders, Round type ... 1/3
Valve-Holders, Flange type.... 1/-
Variable Condensers, .001 ... 10/-

Write, "Phone or Call, ; i
- S.T. 'Bat(t:enes,l 15 volts ... 2/9
STOCKISTS WANTED = ) ertzite Crystal ... ... ... 1/-
.' Throughout the Counlry : g e B i i i 1
e A I 45/-313’{,, $i5 - 750 Talxte(_frystal, withSilver Wire 1/6

R. EGERTON-GREEN & CO,,

MANUFACTURI(%?MM\’{Z;;EIIZE:?)S ENGINEERS
22, DYOTT STREET, New Oxford Street, LONDON, W.C, 1.

'‘PHONE : MUSEUM 6607,

« MEERLOO WIRELESS EQUIPMENT -

Sole Distributing Agents and Citv Depot for “ ABBIPHONE " Recerving Sets.

We bave a wonderful stock of all Wireless parts of the very best make only, and at prices that defy
compefition.  Consult our techmical staff whep you are in difficulty, our service is at your disposal, -

Goods shown below arve in stock and we can deliver. Adequate postage must be. forwarded, any excess will be veturned.

L

= | Aerial Wire, 7422, Rest: C'opper, per " Dials, :Ivorine i-inch .. each 43d. Loud Speakers, Western Small.Type 50/

= 100 ft. .. 36 Dry . Batterics: (lenuine Hellesen HL.T.. Mahogany Boxes, Polished, 8 ins. by

=  Aerial w5re, RS Emmel!ed.‘ per 13-V, 4/-; 36-V., 8/6; 60-V, . .. 14/ 6 ins. each 3/6

= 100 ft. < & Ducon Plugs . 184« Mahogany Boxes, with Ebonite Pane!

= Insulated w"e, Leul m ... per yard 5d. Ehonite: 7 in. x 6.in, . each 28 each ... -

— Accumulators, C.A.V.: 2 & iu. x 5 in. each 219 Moutded Knobs, \uth Brass msert

= 4V L . 14/9 - 5 9 in. X 7 in. .. each 379 best Ebonite ... each

= . o Filament Rests . each B3/6 Nuts, Brass 2B.4,, 4B, A . 5B.A. doz.

- Filament Rests .. we .. each 4/6 Pointers, Brass .. ... each

-=-.: Headphones: Switch Arms, high qu.alm ... each

= -V, 3 Brown's A Type ... §,000 ohms, 66/- Screws: Brass, Countersunk, Clieese

= - . perpair  1d. Western 4,000 ohms, 32/- Head, Round Head, per ez, !, ‘Wink,

= Brass Rod, ] in. squ'are ... perfeoot 6d. R.E.C. . ... 4,000 ehms, 25/- 5d. ; 1 in.

= Basket Coils, per set-of six ... .. 4f9 French 5 ... 4,000 olums, 20/- Spmdles, Square . each

= Crystais: Herlzlte, 2/-, 1/6, 6d. Bor- T.M.C. ...-4.000 ohims, 30/- .Studding, 2B.A. .. per foot

= nite, 1/6, 1/-, 9d. Galena, 1/9, 1/3, Single L.lrplece ... 2,000 olums, 12/6 Slider Knob, “Ith Plunger .. each

= 9d. Zincite, 2/6, 1/6. Sterling oo . 4,000 ohms, 32/6 Terminals: No. # per doz.

= condensers, Variable, ete. .. 17/6, 2%/6 Igranic c‘oI'S, all mnges Walli........ per doz 19 P.O..... per doz.

= Condensers, Dubilier Fixed ... each .2/6 ¥.35 5 L.100 : LT Telephone...per doz. 1/9 ]nncy per doz.

I Grid Leaks, 2 Meg. ... each 2/6 NG5! e 596 “LE1S0" ... 7]10 Transformers, Intervalve

= Fixed Condenser g 2'- insulators, I’Iutou . .. each U6 valve Legs ... each

= coil Holders, each, 3- \\1\ 187, ; B \\n\ 15(- Screw Fye 1 in. s . eaeh 3d. Vvailve Holders, best qu’nlm ... each

= coil Blocks, "Best Ebonite " eaclt’ 2/~ Screw Eye, 11 in. . ... each 4d. valves, Marconi-Osram ...

=  Contact studs, 5B.A. .. per doz. - &d. Sheil Type, superior. quality eaeh 12 Freneh Type ... 16'-  Dutch Type ...

= Crystal Cups each. 3d. Barrel Type, superior quality each = 8d. Washers, 2B.A., per gross. 1/6; 4B, A.

= Crystal Detectors, ‘Best’ l\l.xke each 3/6 Leading-in Tubes, withh Terminals: per gross .= 1y =
= Diats, Ebonite Circles .. 2/ 6 in., 1/6; 9 in., ¥9; 12 in., 2/3. =
= COMPLETE RECEIVING SETS. =
=« ABBIPHONE " Miniature Crystal Model, C.R.O, ‘ ABBIPHONE * 2-Valve Amplifier, Type V.A. f1., com. =
= including B.B.C. Royalty ... £1 1 ¢ plete with Valves, B.B.C. Royalties, and Accessories £43 0 § =
= «“ ABBIPHONE " Crystal Model C.R. 11, complete with =.
= 4,000 ohim Weadphones and ‘ltaudard \erml Eqmp- ‘“ ABBIPHONE " 2-valve Model V.R.,2, -.including =
= ment, B.B.C. Royalty ) £5 6 0 Royalties and Accessories G Lo JR207 108 0

CO."PLI’TE PRICE LIST FREE ON APPLICATION.

= 8 MARK LANE, LONDON, E.C. 3.

g 3 DOORS FROM FENCHURCH STREET. Tetephone: AVENUE 6866:

st
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PATENT RIGHTS
SOME REMARKS ON THE MARCONI-MULLARD CASE

By A BARRISTER-AT-LAW

AND
THE

VALVE

THE recent litigation between the Mar-
coni Company and the makers of the
Mullard valve has been followed with
great interest by the wireless public. The

question of patent rights in the thermionic .

valve—probably the most important ap-
pliance in the whole industry—has for
some time been an outstanding bone of
contention, and the present action, which
is in the naturc of a test case, will, it is
hoped, throw some much-needed light upon
the whole situation.

The importance of the questions at issue
may be judged by the determination shown
by ‘both sides to fight the matter out to a
finish. The result of the first action in the
High Court went in favour of the Mullard
Company so far as it decided that they
had not infringed the Marconi pateuts,
whilst at the same time the Marconi Com-
pany secured a judicial certificate to the
effect that their patents were valid—so far
as they went. . _

The Marconi Company appealed against
this decision. They allege that the Mullard
valve infringes two of their patents, viz,
one granted to Captain Round in 1913 ; and
another granted to two Frenchmen named
Peri and Biguet, which dates from 1915.

In the first, Captain Round claims. “a
vacuum tube containing a hot filament, a
grid formed as a closed cylinder completely
surrounding the filament, and a third
electrode (plate) in the form of a cylinder
suirounding the grid.”

Capt. Round’s Invention.

Most of the legal arguments concerning
this patent centred around the precise
reaning to be given to the italicised words.
On behalf of the Mareoni Company it was
argued that, before Captain Round’s in-
vention, there were no three-electrade valves
known in which the grid was made to
swrround the filament, nor in which a
eylindrical plate was used to enclose both
the filament and grid.

It was pointed out that in the De Forest
or Audion type of valve, the grid was made
in the form of a flut sieve or mesh placed
between the filament and a flal plate or
anode.

At the time in question, i.e. 1913, .the
modern type of *“hard” valve, in which
the air pressure in the tube is reduced to
the neighbourhood of one-millionth of a
nmillimetre, was unknown. All the valves
then in use contained a comparatively large
amount of residual gas, the presence of
which affected the “ steadiness ™ of the valve
in operation.

This trouble arises from .the following
cayses: (1) A certain proportion of the
clectron stream from the filament fails to
strike directly upon the plate, which, being
flat, only covers a comparatively small area.
The electrons missed by the plate find their
way to the inside surface of the glass vessel
and lodge there, with the result that the
glass surface becomes negatively charged
and thereby effects the normal potential on
the grid. (2) In addition, some of the

.

electrons, as they shoot outwards from the
filament, collide with the free molecules of
gas. The impact is sufficient to disintegrate
the gaseous molecule, knocking away some
of its associated electrons, and leaving a
positively charged *“ion” free to wander
about inside the tube.

These vagrant® “ions.’? "are inimical to
the proper working of the valve for two
reasons. In thé first place, they.are apt to
“ bombard " the.filament. with such force
as finally to break it, and .so shorten the
working “life” ‘of the. walve. In the
second place, some of them are from time
to time drawn into the negatively charged
walls of the tube. ‘Each positive ion, as it
strikes against the glass surface, naturally
diminishes the degree of negative clectri-
fication, and therefore upsets the notmal
grid pbtential. This action is intermittent
and, in consequence, the working of the
valve becomes erratic. The only remedy is
a constant readjustment of the valve of the
grid potential by means of an external
potentiometer circuit.

The Main Points at Issue.

By using a cylindrical plate instead of a
flat one, Captain Round sought to trap the
entire stream of electrons. If none of the
electrons can escape from the attraction of
the plate, there will be no negative charge
set up on the inside walls of the tube to
interfere with its steady working.

A “cylindrical ” grid was employed .in
order to secure & uniform ‘‘ control > of the
electron stream on all sides of the filament.
It was obviously the most suitable form to
use in conjunction with the cylindrical
plate.

Mr. Hunter Gray, for Messrs. Marconi,
pleaded that thc improvement made by
Captain Round was of the first importance.
He claimed that any three-electrode valve
containing a cylindrical plate and a
““ closed ”’ grid was an infringement of the
Marconi patent rights. It was immaterial
whether the improvements were applied
to a “hard” or to a “soft” valve. The
“ greater included the less,”’ and as Captain
Round had solved the more difficult pro-
blem of controlling the working of the
“soft ”’ valve he cught not to be robbed
of the fruits of his invention merely because
his improvements were subsequently ap-
plied to the more easily controlled * hard
valve. He asked the court not to follow the
wording of the patent claim too literally,
but to say that the words which described
the grid as “ completely surrounding the
filament ” meant that the filament was
 electrically closed or surrounded ” by the
grid. It was obvious that the words in
question could not incan that the grid must
* physically ” surround the filament on all
sides so as literally to encase or box it up.
Such a construetion was impossible in
practice. :

Sir Duncan Kerley, for Messrs. Mullard,

urged that, whatever were the merits of

Captain Round’s invention, it did not cover
the valves madc by his clients. The Round

309°

patent: applied only to the particular diffi-
culties met with in “soft ™ valves. The
Mullard valve was a “hard” or highly
exhausted tube. There were no positive
ions to be contended with, Surface electri-
fication of the glass walls of the valve was
present, in actual fact, both in hard and in
soft valves. In the case of hard valves,
such as the Mullard type, this charge did
not affect the steadiness of the instrument
in operation. It was counterbalanced by
the initial adjustment of the grid potential,
and did not thereafter have any injurious
efféct upon the working of the valve.

How Judgment was Delivered.

Whatever was the nature of the invention
which Captain Round intended ‘to proteet,
he asked the court to confine it to the
arrangement actually deseribed in  his
patent specification, which laid down that
the grid must “ complétely surround » the
filament. His client’s grid was in the form
of an open spiral of wire, which could not
in any way be said to fall within the words -
of Captain Round’s elaim, '

The second Marconi patent whieh it was -
alleged had been infringed by the Mullard
Company related to the well-known
‘ French ” valve, in which all the clectrodes
are carricd by leading-in wires supported
from' a common base at the bottom of the
valve casing. The defendants maintained
that this particular patent covered only a :
precise arrangement or combination of -

“well-known parts, and that there were °

sufficient differences in the actual construc-
tion of the Mullard valve to take the latter
outside the scope of the Marecni patent.

Judgment in the Appeal was delivered on
March 23rd by the Master of the Rolls and
Lord Justices Warrington and Younger.
The court held that the invention protected
by the Round patent applied only te a
valve in which the grid was formed as a
cylinder closed in the * physical™ or
geometrical sense, i.e. having ends. The
grid in the Mullard valve did not fall within
this definition, and there was consequently
no infringement. Further, the -Mullard
valve did not infringe the narrow con-
struction covered by the Peri and Biguet
patent (iee. the French valve).

The question as to the validity of the
Marconi patents remains as it was left by
the court below. In other words, they are
valid for the construction of velves whieh
they actually describe.

] BOOK REVIEW

Your Broadcast Receiver and How
to Work It. A want long fclt by those
who have just taken up wireless has been
supplied by Percy W. Harris, Editor of
“ Congquest,” in his book entitled “ Your
Broadeast Receiver and How to Work It.”2
(Witeless Press Ltd.).

Containing ecleven chapters, this little
book deals very conclusively with all the
problems that beset the beginner, taking the
various parts of the instrument separately
and thoroughly, explaining their construc-
tion and manipulation. A useful chapter
deals with the care and management of
accumulators ; while a final chapter dis-
cusses concisely the question of reactiom,
its use and abuse. Amateurs with B.B.C.
sets should certainly get this book.
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CORRESPONDENCE.

The Editor, PoPULAR WIRELESS.

Dear Sir,—I think that the following
extract from my log book might be of
some interest to your readers.

Monday, March 13th, 1923, 1 was
listening to 58 C (Glasgow) on a crystal
set to-night, and was getting it very well.
During a two-minute interval I was sur-
priscd to hear a woman singing very

faintly ; I immediately tried to tune in-

better, and in doing so, tuned in another
station in time to hear the * wireless
orchestra will now play,”” followed by
distinct though faint music. The time
was about 19.30, and the wave-length and
items pointed out that the two stations
were Newcastle and Birmingham respec-
tively. Feeling rather pleased and very
optimistic, I tried lower down, and was
rewarded by bhearing a man speaking;
this I took to be Manchester. I then tried
for London, but by this time 5SC was
on again.

At 21.30 I again tried the crystal set
and heard chimes, but before they werc
finished a man commenced talking. I am
quite sure that the man talking was at
Manchester, but whether the chimes came
from there or 2 L O I cannot say.

For the benefit of your readers I may
state that my distances from the stations
mentioned are as follows: 58 C, 30 miles ;
5NO, 150 miles; 27ZY, 200 miles;
51T, 280 miles; and 2L O. 380 miles.
My aerial is a single wire, 40 ft. high and
60 ft. long, and pointing in an easterly
direction.

To those who would suggest re-radiation
as the cause of this, I would mention the fact
that there is no wireless experimenter
within a five-mile radius, though there is
a “ broad-catcher ” about a quarter of a
mile away. Also, there is the fact that at
present most people are listening to Glasgow,
as it is impossible to tune it out in this
district. ‘Lhere is also tie fact that I
heard several different :ta.ions to disprove
this theory.

Trusting that thc above may be of
interest, and wishing your paper every
suceess.

I am, yours truly,
ArLex. A. M. TURNBULL.

Ruberslaw, Innellan.

The Editor, PoPuLAR "WIRELESS.

Dear Sir,—In a recent issue; in the article
by A. H. Daly, he states that Leafield,
Oxon, can be heard clearly in Melbourne,
Victoria, the distance being 11,000 miles.

Leafield can be heard there, but it is not
11,000 miles in distance.

I am a professional operator on the
Australian run, and regularly receive
Leafield up to 9,500 miles, which is a point
around the coast between Melbourne and
Sydney, passing through the Bass Straits.

The question of reflection can be doubted
to some extent by the fact that the signals
from Leafield remain a constant strength
from Port Said to: Sydney, N.S.W. I
speak of the 8 p.m. press transmission.

With the same single valve set, Annapolis,
U.S.A,, has been received up to 10,500

miles, the farthest point possible on the
route.

This will make amateurg wonder a little,
but it is perfectly true.

To those who grumble of Leafield’s
harmonics, let them remember that the
press being sent out is being received half
the world over, and by ships who other-
wise are isolated from the outside world.

Leafield is.a station to be proud of, and
our government has surely achieved some-
thing when it is possible to transmit to
Australia, our farthest dominion of the
Empire, whenever it chooses to do so.

Thinking this little correction is neces-
sary, and a little sidelight to the amateur
of many valves, of what the professionals
do with only one, and no reaction,

Yours truly,
G. E. Bakkr.
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has made his.own set, and I think, by so
doing, the revenue of which they seem
to be sorely in need will be forthcoming
to an extent that will exceed their ex-
pectations. Yours faithfully,

§ B S i %
Thornton Heath, Surrey.

The Editor, PorurLAR WIRELESS.

Dear Sir,—In reading some of your
articles, I see that in the Old Country
the experimenter has been putting up
some records in low-power transmission,
and perhaps that your readers would be
interested in some of the doings of amateurs
in far-away Australia.
~Up till a month ago experimenting in
Australia was not all milk and honey for
amateurs, but now we have a new set of
regulations which are pretty liberal. The
licence fees are £1 for receiving and trans-
mitting, and 10s. for receiving only.

Power of from 5 watts to 250 watts is

.allowed, according to distancc from a

Government station, and therc is no

restriction on the size of aerials.

Two young American amateurs with their tome-made sets. Note the American type of gear

The Editor, PortrLAR WIRELESS.

Dear Sir,—I am heartily in accord with
the views expressed by Mr. C. A."Sheldrick
in your issue dated March 3rd, wherein
he thinks that the trouble he is expericneing
in obtaining a licence is shared by scores
of other “ unfortunates.”

At the present time 2,000 applications
for experimental licences are received daily
by the G.P.O., and, to my mind, this fact
alonc should convince the B.B.C. that
there are thousands of people willing to
pay their sharc towards the cost of the
excellent entertainments that are broad-
casted nightly.

Moreover, seeing that the B.B.C. receive
50 per cent. of the licemce revenue, are
they not * robbing” themselves of £500
daily by refusing to grant permits to these
amateurs, myself included, who are at
present forced to forgo the pleasure of
listening-in owing to "their inability to
purchase expensive apparatus whereon the
royalties. imposed arc already paid ?

It certainly “behoves the ™ B.B.C., in
conjunction with the G.P.O., to issue a
permit that will cover the amateur who

The biggest slug out here now is the
high price of apparatus. For instance,
the “Ora” valve costs 30s., and iz the
cheapest obtainable. I have to content
myself with a crystal set, but intend to
build a valve sct ag soon as finances will
allow.

With my loose coupler set I have had
good results, getting land and ship stations
up to 2,000 miles on a three-wire aerial,
110 ft. long and 45 ft. high, the spreaders
being 12 ft. long. 1 also get the concerts
which the Amalgamated Wireless Co. send
out now and then. It is their intention
to start a proper broadeasting service at
an early date.

I might add that I have been a reader
of PoruLAR WIRELESS ever since No. 1,
and I think we have had 23 copies so far.
We have two publications, printed in
Sydney, devoted solely to amateur wireless,
the “ Wireless Weekly ” and -the * Aus-
tralian Wireless Reyiew,”” published monthly

I am, yours faithfully,
Jorx'E. Juxa.
¢« Newport,” George Street,
Gladesville, Sydney, Aus.
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Quality Components at Keen Prices
THIS_COLUM¥OIS DEVOTED
SPECIAL RADIO BARGAINS.

In accordance with the established policy of this
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SWITCH.
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two nuts and spring
wagher ... ... 3/-

RADIAL SWITCH.
4 leaf laminated.
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refunded in full. i RS Gomplete in" ools ..
. - 0ZAn; 1 18
Aerial Masts. f mr Ay THE MAX-AMP. | Cabinet, ready for 00rs DL ies
r 3 5 9 use. 0005 ... 3
Best quality steel tubing, light yet im- : S g'mguu;ur“ mm;”:lﬁc :%'33 I?%
mensely strong, in three sections. Makes a g KNIFE Epaaniac L Testeotatd o001 1 e
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j i MR AMPLIFIER.
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Coils - R P B iR
Set of three Coils for all : £ 2% Lo Rl il L
. . il
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metres to 1000 metres.  The 8 BARREL, PRk ; PLATES.
set of 3 as illustrated. 14/- vm{ igh bréak- No.1 .. 88 No.2.. 28 ROT;F::O:a b
: g ng strain, -
: each 7d. THE " TUNODE " PLUG. FIXED PLATES,
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- i s 11 s tuned anod il with - =5
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French phones, Tortoise-shell head- Eaeisu: each 4d. suitabic honcycomb colf. ’ per doz,
value bands lated phones, excelient N cach 3/8 Bmall size ... 2d.
fnish, wonderiully T, and com- AERIAL WIRE. REL. IGRANIC COILS. ACCUMULATORS, Largesizel. ad
ever finis! 1,] wonderfully light a oy 7/22 atranded hard 2 I, diamcter, s Lo . 4 volts, 10 amp.
| fortable in nze. Complete with (;)1/, “"’;’.3,“‘3‘;"" 5/ L400 hen. continuous, 14/
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Peto-pan Super per A ) e Contimucre, 204
1BRWG  Silicon & volts, 20 amp.
! Reproducer exactly as used in Procsem, DAY SLAB COIL PLUG. f R el
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g&psmtn})e e o m;mu;::m We want you
ortion, 4,000 ohms. Fitted
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SWitcheS b 2 The success of the Peto-Scott Company |

EBONITEY
is' due entirely to its policy of selling a CRYSTAL DETECTOR. .
IVORINE SEALE | 050" ticie at the loviest possible price. : Totally enclosed and mounted  SHDER-
Engraved 0-180 : Compare these prices and then order right : on polished Ebonite and alt Asshown,
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WIRELESS CLUB REPORTS.

The Editor will be pleased to publish concise reports of meetings of Wireless elubs 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 with the Radio Society of Great Britain.

The Stratford-on-Avon and District Radio
Society.
The fifteentli general meeting of the above

society was held.on Monday evening, February

19th, at the Rother Street headquarters. The -

report of previous meeting being read, the
secretary explained the construction of a vario-
meter and its use, various parts of the instru-
ment being passed round for inspection. The
next item consisted of the winding of ‘* Honey-
comb * inductances, both by hand and maGhine.
A receiving set made by one of the members
was brought along for inspection and test, and
after a brief explanation of the apparatus it was
coupled to the aerial and good results obtained.

on. sec., Mr. E. W. Knight, 17, Park Road,
Stratford-on-Avon.

Isle of Man Radio Society.

A meeting was held on February 19th at the
Secondary School, Douglas. Mr. H. Colebourne
presided, and there was a good attendance.
After the opening business the chairman called
upon Mr. P. J. Johnson to address the mesting
on “ The Valve as a Detector.” The speaker
explained the action of the original two-electrode
Flemming valve. Dealing with the three-
electrode valve he showed the action of the grid
as a controlling electrode, producing variations
in the anode current which affected the tele-
phones. Mr.” Johnson illustrated his very
oapable address by a large number of very clear
diagrams which reflocted the thoroughness. and
excellence of ‘his effort. Some discussion took
place, and a vote of thanks to Mr. Johnson was
proposed by Mr. Gillmore, seconded by Mr.

enny, and carried unanimously.

Joint hon. secs., Mr. J. 8. Craine, 6, Belnont
Terrace ; Mr. J. P. Johnson, 16, Hildesley Roud,
Douglas.

Guildford and District Wireless Soeiety.

On Monday, February 19th, thoe club as-
sembled for the first regular meeting at their
new premises (148, High Street) to hear a paper
-read by Mr. P. K. Turner on aerials and aerial
circuits. Mr. Turner went considerably into
detail on the matter, devoting the vast majority

of the available time to considering-the outside

aerial only.

The Fulham and Putney Radio Soclety.*

The above society has been reorganised and
a new committee formed, who intend to run the
society on up-to-date lines and give the nembers
something of interest at each meoting.

At a meeting held at headquarters on Friday,
February 18th, aiongst other business, R. H.
Redmond, Esq., F- Hart Smith, Esq., and E. M.
Wolfe, Esq., M.B.E.,” were elected vice-presi-
dents. . -

A very interesting demonstration was given
by Mr. Pincott witlhis four-valve set and loud
speaker made by himself; and at 9.30 p.m. Mr.
Hubbard, 2 X O, a meinber, transmitted speech
and music from his station, which was rendored
very loud and clear to the members through
Mr. Pincott’s loud speaker.

The membership has greatly increased, and
now that the society is well established and
bright, instructive meotings promised, the
membership ‘should still increase.

Hon. sec., J. Wright Dewhurst, 52, North
End Road, West Kensington, London, W. 14.

The Hinckley and District Radio Society.

The Hinckley and District Radio Society,
which was formed in December last, continues
to make progress. - The membership exceeds
thirty,” and ° includes several ladies. Messrs.
Pickering & ‘Sons, printers, have given tho free
use of a room in their premiscs, and an aerial
has been erected by members of the society.
Application has been made for a licence for
reteption, and in the meantime a sub-committeo
is undertaking the construction of a five-valve

instrument. A Morse class has been formed
with Mr. Elliot as instructor.

- Sec., W. Bliss, The Haven, Cleveland Road,
Hinckley.

South Shields Y.M.C.A. Wireless Society.

The above society gave a demonstration of
wireless telephony on February 3rd at the
Sunday evening concert held in the Y.M.C.A.
Hall, and aroused considerable interest.

Hon. sec., Mr. G. G. Busbridge, 25, The
Crescent, Cleadon Estate, South Shields.

THE ATTACK ON
THE B.B.C.

A S we go to press with this issue the

“Daily Express’’ has ereated some
interest in the Wireless World by a
whole-hearted denunciation of the B.B.C:
and the present broadcasting arrange-
ments.

‘“ Popular Wireless,’”’ at the moment
of writing, will adopt an impartial
attitude until the ¢ Daily Express ”’ give
some indication that they have a
practical alternative scheme for *‘ run-
ning’’ a broadeasting service.

Popular Wireless Weekly, April 14th, 1923,

At the moment their criticisms are
more destructive than constructive ; they
suggest their readiness to carry out a
broadcasting service on their own—
another monopoly, and one which would
only set the rest of the Press in an up-
roar. :

In their issue for April 6th the ‘“ Daily
Express ”’ says:

‘“ Several firms are prepared to follow
the lead of the ‘ Daily Kxpress,” which
has offered to begin broadcasting at once
for nothing and provide programmes
that will rescue listening-in from the
boredom of the lustreless programmes
sent out- by the British Broadcasting
Company. .

This would, of course, be a very nice
little scoop for the ‘¢ Daily Express’’—
but there is not much chance of it coming
off. On the other hand, the *‘ Daily
xpress ”’ has undoubtedly a very good
case against the present broadcasting
system. ¢ Popular Wireless’' agrees
that the programmes are not as good as
they might be, and that the exorbitant
charges for receiving sets are a direct
result of the present monopoly.

The Radio Association has cast in its
lot wholeheartedly with the * Daily
Ixpress”’ — but ° although ¢ Popular
Wireless *’ is the- official organ of that
Association, its views are not necessarily
the same as those expressed by the Radio
Association.

‘‘ Popular Wireless ’’ prefers to with-
hold a definite opinion until further
details are forthcoming.

THE GHOST:

S LISTEN

IN.
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THERE IS NONE BETTER

AT ANY PRICE — AND FEW AS GOOD.

Sold by ali LEADING WIRELESS AGENTS EVERYWHERE, or we will gladly sead it to you for
SEVEN DAYS’ FREE TRIAL. (Se the Coupon.)

Receiver, including a Pair of Siemens Super-Sensitive Headphones,

6%?@ 1 \iﬂﬂm Bﬂ(&Ub}ﬂl@ﬁf@ two Crystor Aerial Insulators, and 100 ft. of Copper Aerial Wire,
5 J PRICES3 10 O

Inclusive of B.B.C. Duty,

OR THE RADIONETTE
RECEIVER ONLY

Price

37/6

Inclusive of

SOLE DISTRIBUTING AGENTS :

WIRELESS AGENCIES LTD,,
162, SHAFTESBURY AVENUE, LONDON,
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THINK OF THE ENJOYMENT

in beingable to assemble AT HOME a high-grade single

valve receiver sufficiently sensitive to easily receive

Eiffel Tower’s musical transmissions in the Midlands |
THEN THINK OF THE PRIDE

when a few weeks later that additional stage or two of

amplification is added by the ENTLEY Unit System1

EMTLEY-PONENTS.

GAM-O-PHONE
CRYSTAL RECEIVING SET

OR ‘an ideal and unparalleled combination of
simplicity, absolute efficiency and reliability
at a reasonable price, your choice must fall

upon the “ GAM-O-PHONE.”

The “ Gam-o-phone’’ bas a wave-length range
of 100 to 1,000 metres, and is entirely suited for
reception of the general broadcasting programmes.
Only one simple adjustment has to be made,

o990 aa

Tuner £2 - X7 - 6 Detector £X - 7 - 6

by which very fine tuning is obtainable. ENTLEY-PONENTS AERIAL ERECTION INSTRUCTIONS,
are all_lhe best q.u'nlzly component parts Erplanttory Diugrems, diilled ol

R A of a highty at vecver, ready for handsomsly engraved panels. ore ¢ Ui

Prl ce £ 1 = 10 - 0 Including «ssembly twith pliers -and screwdréver, Jfeatures in the sunply of ENTIE "
Royalllc! without previous reperiznce. PONERTS for HOMECONSTRUCTION.

DESCRIPTIVE PAMPHLET POST FREE.

....................................................................... e

Complete Wireless Sels installed
on deferred- payment system.

: The ENTLEY always turns the scale,

Prodeile { 4t's CLEAR TO ALL, it-TELLS THE TALE. :
H Victoria 5413. 2 e A T e o e, e Tt ) i
WHALE & Co" Woolwich 548. F _
321, Vauxhall Bridge Road, .
LONDON, S.W.1, : ENTLEY RADIO PRODUCTS :
: . 8 THE
i+ and 201, Powis Strcet, Woolwich. TRADE 5 e ' :
SUPPLIED. WHITCHURGH’ SALOP :: Tgeroms; ‘Hortey’ Wiitchuroh.

Trade enquiries invited.
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RADIOTORTAL

A”,Edit(.)ria_l Cct)u:municatioﬁs ol

WIRELESS, The Fleétway House,

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

Readers have probably noticed how all.the daily
.papers have just lately taken up the slogan, ** Another
class of licence is wanted.” The ‘¢ experts ** employed
by the various newspapers have at last realised the
importance of encouraging the amateur to exercise his
ingenuity in making his own apparatus,-and although
they have been a long time following the lead given
by POPULAR WIRELESS, I am glad to see that a good
deal of publicity is being given in the daily press to
this important question. As.I have said before, things
move slowly in the official world, but no one doubts
that the home-made set licence i now a foregone con-
clusion, and before long the thousands of P.W.
readers who have been chafing nnder the narrow
sestrictions resulting from a hasty G.P.0., will have
been relegated to the scrap heap, and amateur initla-
tive will at last be able to work in the light without
detriment to the revenue of the B.B.C. _ .

But, as I have said before, even when this desirable
state of things has coms to pass, there will still remain
a tew ‘¢ dodgers,” gentlemen who feel a moral objec-
tion to paying-even a yearly licence fee. . -

Every reader who loves fair play will agree with.me
when I say this type of dodger deserves no sympathy,
and that if he is caught out he has only himself to
blame if he gets séverely dealt with. b

. THE EDITOR.

gueries
received daily from readers of , POPULAR
WIRELESS, | have temporarily decided to limit
the numoer of guestions sent in by one reader to
three.
as short and as concise as possible in order that
the minimum of delay can be exercised in answer-
ing queries. Untit further notice three questions
from one reader will be the limit for one letter.
All questions shouid ke addressed to POPULAR
WIRELESS Queries Department, Room 138, Flecs:
way House, Farringdon Street, London, E.C.4.

Reacdlers are reguested to send the neoessary
restage for reply.. ~

Owing to the enormous number of

The Editor desires to direct the attenlion of
his readers to the fact that, as much of the in-

fermation given in the columns of this paper.

12 of a teehnical nature and concerns the most
recent developments in the Radio icorld, some
of the arrangements and specialitics: deserjbed
may be the subject of Letters Patent, and the
amateur and trader would be well adrised to
obtain permission of the patentees to use the
putents before doing so.

M. C.. H. (Antwerp).—What ate the milli-
metre dimensions of the niost used gauges of
copper wire ? .

20 S.W.G. Is ‘0144 mm ; 22,7112 24, 5588 : 26.
4572 : 28, '3759: 32,2743 36, "1930; 388, “1524;
40, 71219 : 44,0813 ; 46, 0010 ; 48, '04064.

* * *

D. E. R. (Hartow).—I am thinking of using
dull cmitter valves on my three-valve sct, shall
I nced-to alter the wiving at all ?

No, practically the same circuits will he guite
suitable, but-you may find that a grid leak of dif-
ferent value will be nceessary for the best results.
Your present filament resistance will be 0.K. if you
use dry eclls or a 2 volt accumulator. It would be
best to add a separate filament resistance for the de-
tector valve, as a great dealdepends upon the filament
control, and it is uot always convenient to have the
detector and L.F. working off the same control.

* * *

A. T. C. P. (Catford).-—T have been told that
to decrcase the wave-length of iny aerial 1
must cohmnect a small capaeity condenser in
serics with it, but also that the smaller the
condenser the more decrease in wave-length
will be obtained. Is this correct ?

Yes, quite correct. You arve. probably familiar

with the fact that a capacity in a serles decreasces the
capacity of the aerial, and also that to add a con-

Readers are asked to keep their questions,

denser in series with another condenser will decrease
the capacity of the circuit. ‘I'his i3 eacily shown,
and the actnal values obtained can be worked out

by the formula ; =R1—+ | F L ete., where K Is the
5 L a
resultant capacity, and K’l, Kz, K3, ete, are the
respective capacities of the varions condeusers con-
nected in series. Suppose, for the sake of argument,
that thie capacity of yonr serial is 2 mfd.—itis much
less really—nnd that vou are adding a capacity of
3 mfds. In serles with it. The resultant K is found

by the above formula; sv we have 1_ =343 =i

therefoce K = ¢ = 1! mfd., which is iess than that of
the original acrial. Now, if we ndd a smaller capacity
to the acrial we shall find that the eapacity of the
acrial is still further reduced. Using a capacity of

1
1mid. we have ¢ = {4 | = , 50 that K = §, which
is muclh less than 11, Thps it is scen that the smaller
the capacity in gcries with another capacity, the smaller
is the resultant capacity, Now, if we decrease the
. capacity of an aerial we decrease its wave-length, so,
therefore, by ndding a small eapacity we decrcase
the wave-length of the aerial by a larger amount than
it weadded a large capacity In series with the aerlal.

* * *

“SripEr-WeR " (Northampton). T have
wound sowe spider-web coils, using 9 spokes
and 26 D.S.C. wire, but find it very difficult to
ke=p the coils ‘from falling to picces when the
spokes are removed. Can I soak them in
parailin wax ?

The coils may be soaked in paraffin wax, but on
removal should be ghaken so that all surplus wax is
thrown off. Before removing the spokes tie each
part of the coil where the wires cross withstring. This
will prevent the coil collap:ing when the spolkes are
ramoved. Remember that not more paraflin wax
should be used on the cgils than is necessary to keep
them fairly rigid, as the-whole idea of the basket or
spider-web coll Is to avold too much self capacity, and
if vou fili up the air spaces hetween thie turns with
pqlinﬂixl waX you will inicrease the capacity of the
coil. q

* * *

M. A’ M. (Torquay).—How doecs a hot-wif®
ammeter function ?

. This type of arameter is used when dlternating or
‘high frequency currents have to be measured. Owing
to-the. dact that these currents are nlways rapidly
changing in direction, the ordinary coil type of am-
meter would not be able té register. In this case
the hot-wire ammeter is used. A special platinun
. wipe, whieli_expauds evenly Is employed, and this is
attachied to the pointed and calibrated scale.
heat evolved by the current surging through the wire
causes the wire to expand and sag, and this in turn
operates a pointer controlled by a small spring. Thus
it is the heating effoct of the current which operates
the instrument, and from this is reglstered the flow
of current in amperes.

* * *

P. T. D. (Winchester).—Is there any fuse
on the market which can be used to protect
a valve from the H. T. battery ?

You will find that a 25 volt pocket-lamp bulb
placed in series between the high-tension battery
and the positive ILT. terminal of the et will protect
the valve quite successfully against any wrong con-
nection fhat may endanger the filament. Normully,
only a few miliinmps. will be flowing through the small
bulb, so that it will not form any appreciable resistance
in .the plate circuit. Any sudden discharge of the
battery will have to pass through the lamp, and wilt
blow the filament before damage is done to the
valve,

* * * X

“Trrr. Euitter ” (Plaistow).—Are there
any dry cells that will successfully light a dull

emitter valve for a fairly long period of time ?

Yes, the ordinary pocket-iamp cells will do it if a
very low conswinption valve is used, snch as the 11
amp. t\Pe If the ‘3 amp. valve(D.F R.) is employed,
you will find that the Hellesen batterics of large
capacity will last a considerable time. Such types
naturally cost rather more than thie ordinary small
eell, but will be worth the extra outlay in the end,

*® % E3

“ GoxDENSER ” (Manchester).—What are
the specific inductive enpacities of flate-
glass, paraffin wax, cbonite, mica, air, shellac?

(Continued on next page.)
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. - - g
Variable CGondensers
ASSEMBLED AND UNASSEMBLED. .
Unassembled, complete " Assembled.
<001 oo

in boxes. 126
No. of . 0075 12/6
Plates. 0003 10/
001 57 6/6 0003 .. 8/9
00075 43 .. 5/6 0002 6/9
0005 29 .. 4/6 ‘0001 5/6
The Above Sets Comprise :—
Scale 0-180. 3 slide rods.
. 13 nuts 2 B.A. 13 washers 2 B.A.
Top and bottom Large and small
bushes. spacers.

Bronze spring waslhers. Best quality knob.

Copper foil. Bushed 2 B.A nnt.
Pointer. Flat bush for pointer.
Centre square spindle. Extra quality vanes.

Headphones.

“$ ERICSSON’’ (Continental)
Per 23 /6 pair. Postage 1/- extra.

Special quality double headphones, com-
plete with headbands and corde.

‘ELWELL’’ Headphones.

British Made, Best Finish, Guaranteed,
4,000 ohms.

33/ - Postage 1/ extra.

Earth Wire, covered, 100 ft. . 1.8
Postage extra, 9d.
Aerial Wire, 7/22 bare, copper.
stranded, 00 ft. .. .. .. coil- 3/~

Postage extra, 9d.
Valve Holders, 4 screwed legs and
8 nuts o o M . .each 1/—
Slider Knob and Plunger . .each 44d.
Filament Resistances, best quality, ea.
Lead-in Tubes, 12 in. .. ..each 1/2
Reel Insulators .. .. .. ..each 2d.
Egg - . e .. J.each &

Rheostat, full resistance, 7 ohins each
Crystal Detectors and Crystal ..each
i N double cup type, ea.
Fixed Condensers, mica .. ..each
Switch Arms, best quality, each 16
L.F. Intervalve Transformers ..each
Basket Coils Bor— 00 o ..each
Telephone Leads .. .. .. per pair
gt. cord .. ‘..

t

¥ " i - . .o
Valve Sockets .. .. . perdoz.
Please send Postage to cover.; any belance refunded-

All ‘s« ELWELL ” Sets stocked,
Prices from£3 10 0.

‘“Salex’’ Crystal Set.

B.B.C. Stamped. Complete in every detail, in
mahogany box. Aerial, Earth, Insulators,
Lead-in Tube, and Phones, etc. Limited num-
ber only. :

- 58/6 Postage 1 6.
¢Big Ben’’ Crystal Set.

inmahogany box, .Variable Condenser. B.B.C.
Stamped. Complete in every detail. Ready
for Listening-in,  Aerial and Ear h Wires,
Insulators, Lead-in Phones, etc.

£4 9 15:0 Pbgtage 1/6 extra.
Write or Call :

THECITY SALE & EXCHANGE |

R. GREEN, Proprietor.

81, ALDERSCATE ST.,LONDON, E.C.!

'Phone : Clerkenwell 2682, !
*Grams ; ** Retoucher, Barb, London.”

4
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PORTLAND'S BRITISH

EBONITE

6, CHEAPSIDE,E.C. 2
. end
32, Northampton Sq.,Clerkenwell

188, Blythe Road, Hammersmith

‘Phone - 4408 CLERKENWELL

“ Portland’s A. 1. Drllling Mat,”
36in. X 18in. X }in.741bs. £163
“ Post Office B Quality Half Mat,””
35in. X 174in. X $in. .. £110
35in. X 17lin. X f5in. .. 180
 Mat by Sandblasting,”
24in, X 24in. X}in. 63/bs. £110
Half sheets—half price plus 1s. Postaze and
Packing 1s. 3d. any weight,

ABOVE ARE TRADE PRICES.
Panels cut to any size, edges dressed

id. per square inch. Tradé 15 per
cent. discount over £2,

200 WIRELESS "PARTS
Ready for the Trade.

JAMES PORTLAND |
6, CHEAPSIDE, E.C.2
32, Northampto;ndSq., Clerkenwell,

188, Blythe Road, Olympia, W,
'Phone: 4408 Clerkenwell.

GREATEST POSSIBLE VALUE IN
VALVE AND ' CRYSTAL RECEIVERS
AND ACCESSORIES.
Complete Instatiations.
MAINTENANCE. TECHNICAL ADVICE, ETC,

VALVE SBETS........from £3 10
CRYSTAL SETS .... ,, g2 0 0
For Price List please apply to—

R. LAWLER (late Marconi Co.),
221, lIvydale Rd:, Numhead, London, S8.E.15;

——Beginners Guide to Wireless
Explains, in plain everyday language, everything
you wish to know about Wireless Telegraphy.
HOW TO ERECT, CONNECT, AND MAKE
the apparatus required, and full instructions
for making coils, tuners, and complete.valve
and erystal sets. lustructions and diagrams
for a two-valve receiver are alone worth four’
times cosft of the book. 112 pages, price 1s.,
post free.—SAXON RADIO €O, (Dept. 14),
South Shore,- Blackpool.

o BUYAN
JJax~54196
B
CASH. &
Qur wholesale lactory cash prices to you
are only a few shilllngs above cost. AJAX
{ladies”™ and gents’) cycles embody the
world's finest fitments. Workmanship,
atlng, enamelling and lining are super
IGH GRADE. Fu 1{ warranted, Univer.
sally prajsed by riders for 36 years.
Pree packing. Carriage-paid. Fortmight’s.
trial willingly. Momney back if cycle doesn’t
delight you, ~Credit termsarranged. Write
’forhxts.BrlthhCgclemmg.(}o.( ept. M277)
Balsall leath. Birmingham.

RADIOTORIAL
QUESTIONS & ANSWERS.

(Continued from previous page.)

The specific inductive eapacities or dielectric con-
stants are as follows : Plate-glass, 5.8 to 8.5; paraflin
wax 1.9 to 2.3; ebonite, 2.2 to 3.2; mica, 5.0, air
is taken as unity ; shellae, 2.74 to 3.73.

* * *

M. A, P. (Godalming) asks for a criticism
of his four:valve set.

Firstly, your grid is wrongly connected. You are
uzing LH.F, valve and a L.F. with the detector
between them, therefore the grid leak and grid con-
denser should be connected to the second, or detector,
valve, not to the first valve, whichis toact asan H.F,
amplifier, Your H.T. battery should have a condenser
connected across it, nbout 02 will be 0.K., and the
phone transformer should be shunted by a "001
mid. condenser. Yes, we advise the tuned anode type
of H.F, plate tuning for wave-lengths below 1,600 or
2,000 metres ; but you should certainly use reaction,
The reaction can be coupled with the tuned anode
coil very easlly, especlally If you use basket of honey-
comb colls for bhoth, 3 .

%

F. L. (Teignmouth).—How can I measure
the internal resistance of a battery ?

There are numerous methods, most of which call
for the employment of a standard cell ; but the pos-
session of o voltmeter and a known resistance will
suffice in the following case. From a knowledge of the
voltage of a cell on open circuit, and the differcnce of
potential across its terminals when conneeted up with
a known resistance, the value of its internal resistance
can readily be calculated. For instance, we: will
presume that the voltage registered across the cell
terminals on open circuit i3 2 volts, hut when the
cireuit is closed through an 8-ohm resistance, as shown
in the diagram, the difference of potential across
points A and B drops to '8 volts. Therefore it shows
that 12 volts have been lost in the battery itself,
Now the current flowing through the battery and the
external resistance will be, naturally enough, the sam

€.
“therefore it follows by Ohm's Law that ‘8isto 1'2 as 8

is'to the internal resistance of the battery, which is
obviously 12 ohms.

8°
— AWM
KA B X
! WCELL
§f—
Dyp. (k54
% * *

B. N. (London) and others ask for par-
ticulars of the Reinartz receiver.

The Relnartz recciver designed by Mr. J. L.
Reinartz is the combination of induetive and-capacity
reaction, and.is said to he one of the most suitable
cireuits for the reception of short-wave C.W. yet
devized. 1t is not suitable for the reception of
telephony. Most of the details are embraced by the
:u‘com})anylmx diagram, with the exception of the
cotls Lt and L2, These are constructed in the
following manner. On a former 2} ins. in diameter
with 9 apokes, 15 turns of 24 gauge wire is wound

315

STEEL TUBULAR MASTS

3mh
:l/ Outside End 3
T x
e
Phemes
/S
(A%
- o
. T
a0 b
. . = X e Smngle layer
-0005 (€1 o [ 4 250 turns 13
“enamaled 37
dis formey
F s L =¥a'sh) 'Lo-( 4O rurny 14
Do fside End Op Lot 12+ 5 Furno dto (SeeText)

(Continued on next page.)

Light, Strong, and Easily
Erected, made in 10-ft.
sections of best Weldliess
Steel Tube. A good Aerial

30ft. 40/- 3
401{t. 55/--
501¢. 77/6
60ft. 90.»

701f¢. 1 20.

ABBEY ENGINEERING WORKS,
WATTON, NORFOLK.

AN UNSELFISH _ATTACHMENT,
THE JAMES

'MULTIPLE ‘PHONE HOLDER.
(Patent applied for)
Per 1/3 pair. Postage 3d. extra.
One pair holds six headphones. Six to twelve
personscan ‘listen in’ on a crystal set.

FAILURE IMPOSSIBLE

Full directions with each pair.
JACOBS, 31, Portsdown Rd., London, W.9.
w AN~ Trade terms on application. AN

- WIRELESS INVENTORS
atents and Trade Marks, Advice Hand-book
and Cons. frea.—B. T, KING, Regd. Patent
Agent (G.B. & U.!.A.), 146a, Queen Victoria
St., E.C. 4. ’Phone: Centra' #82, 36 yrs, refs.

“WIRELESS APPARATUS
and its Upkeep.”

A book that will enable yon to get the most ont of

your receiver, or will guide you if you contemplate

installing a Broadeast receiver. = 1f- Post Free,

Trade 8/- doz. copies. Every reader should have
one,

R. ROEBUCK’S ADVERTISING SERVICE,
Craven House, Kingsway, London, W.C.2.
SVT0 THE TRADE. COMPARE OUR PRICESV""

= WOlIIZND3lNDUlgTA3N}CES = ‘is
X3 - X34 - X
1/T cach 1710 each 1/11 each 2/~ each
y the dozen. Carriage Forward.
erms: Cash with order.

THRICK STRAWBOARD FORMERS
6x4 12x3 12 %3} 12%x4
1}d. each 2d. each 2}d. each 23d. each
by the dozen. Carriage Forward.

PEPPER BROTHERS,
\~~A.181, Philip Lane, Tottenham, N.15.

LUNGH HOUR RAMBLE

STROLL ROUND TO

SPENCER'S STORES,

4-5. MASON'S AVENUE,

BASINGHALL STREET,

: : LONDON, E.C.
CHEAPEST HOUSE IN CITY
FOR WIRELESS PARTS & SET-

PRICE LISTS FREE

will add the power
of another Vvalve
to your Receiving
Set. -

Fach Mast is com-
plete with Halyard
and Pulley, Stcel Guy
Lines, Shell - typa
Ingulators and
Strainers _for each
Guy Line, Base Plate,
Peg and Finial,
4 Ground An.
chors of 1} ins,
:n\gle iron, fitted
with Ri

Guy
Painted
for erection.

List free.
Trade Supplied.

69 Renshaw Street

ASHLEY WIRELESS TELEPHONE CO. LTD.

Liverpoo!
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STOCKS

ALWAYS AT

“STOCKS”

Send for Free List!

Write, Call, or FPhone.

—
“ERICSSONS ™ Con(xrcnml stamped BBL. 196
Guaranteed plones, double cxypivees, and
colaplete with cords.
INSULATED indoor 1(‘!1'!1 wire, p('r rard 34d.
CRYSTAL DETECTOR PARTS.
AERIAL WiRE, /22 wppu in’ 100 it. l
lengihi.  Postage 1. ... 2'6
TVANES, 2224 gauge . . .. .. “goz. 5a.
BASKET COILS, 7,in. srt B TR .|
S NUTS, 2 to ¢ B.A, 34. doz.;
washers . dez. 24,
BRASS ROD, smc\\ed 2706 BA., iu
12 in, lengths each 3d.
COIL HOLDERS, “on ‘—bcnllc. mﬂhogau)
Lasé, two-way o e W6
—'lhlxl‘lec way, mlld Lbonlu: “with long o
COIL HOLDER SOCKETS e e 1-
CONDENSERS (fixed), :m\ rnp:lrily 1-
CONTACT STUDS, compléte with nut
and washer, § byl o0z. 5d.
CRYSTAL DETEC'I‘ORS sohd bmxs on x
chonite ... 2-
dtito, dust moor in glass cave .. .. 3l
CRYSTAL CUPS, 1a, cach 3 screw .. 3d.
MAFH‘LITL The supcr sensilive crys. e
CRYSTALS. Hertzite, 1/3; Zmrltr-_ 9d.;
Galena, Silicon, Bornite, Carboramdum
each 3d.
EBONITE DIALS, engraved 0150 . N6
XKARTH CLIPS, Coppn .. each 4a.
FILAMENT" RESIST \\CFS “velvet
acticn s 36, 4%
’RI:SIQTA\C!-. ‘FORMER each 1/-
CRiIDdLEAK AND CO\DEVSI RS. rom B
I\*UL"\TI\( SLLEVI\G, 1 mm., sd. 6a
N ATED TAPE Flb “roll B
I\SULATORS Green eqg, 3. Beels .. 2d.
IXDUCTANCES, wound 22’24 enamel
wire, 12 by 4 (nostage 1J) . 3/2
INTERVALYVE LOW-FREQUENCY
TRANSFORMERS, finest manufacture,
railo 5 to 1 (no;hgv 94d.) . 14/
KNOBX. wiith Brass nnt mwlt 2 BA. 3ia
ebonite, with ter.

LEADING-IN TUBER.
}r;mlx 2 ing 1/1; B s 1
3
SLIDER AXD PL'IA\GI-.R r‘omnlvtc ......
SLIDER RODS, lin. sq., 12 in. or 13 in.

Arilled =
SOLDER, ALU\"\YU\! a stick o
SPACER W.ASHERS; imal!, 2d.; targe.

0z.

S“‘ITCII ARMS, laminated blades. com-

plel 1.6 and
SC\LFS “tvorine, enxrared 0180 =

TABUETS, carth, aerial, phones. ete., ea.

TERMINALS, specl:nl large  with mll

and washer. 1id.; W.0. lsnc. 24,

televhone, 24.: pl”lll‘

TiN FOIL ..shect
COPPER FOIL. sheet
VALYVE HOLDERS tmned evonite, with
it e - 1,3 and
VALVE PINS, 1d. cacli o .. doz.
VALVE SOCKETS, 14d. cach ... .. doz.
VALVE SOCKETS, with shoulder each
WANDE® PLUGS, 3d.; Woods Metal,
4d.; Miea Strip
SINGLE-VALY ECRY‘!T \L.\MPLIF]EP £2

l{d

3d.
10,

COMPLETE CONDENSER PARTS.

Capacity Price Assembled

001 - 6 116
00075 53 - 11/«
08035 4:- - 9/-
003 29 76
a2 2 22 6!-
0001 - l 10 4!9
Vernier 19

i 26
Kindly for ‘ward ample Postage‘
Balance fully refunded.

Drilled Circular Ton Plate and Bottom, 16 pr.

Everything ready for 1:aomhling
st extra,

“STOCKS,

¢ RADIO HOUSE,”

JPostage,

89, NEWMAN STREET,

Oxford Street,
LONDOK, W.

Museum 4213.
*Stocks®” Museum 4213 Lon

TRADE SUPPLIED
at Separate Counter.

‘Phone:
‘Grams:

* Buses thal pass top of N winan St., § miaute from
& Td enham. Court Road  Tubes,

Oxford Cinous
N.s. 1,78, 6, 8a. 37, 13, 43b, 23, 321, %, L.
48,748, 54, 8%a. 73, 73,

1=

’

don.

23h,

RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continted from previous page.)

leads heing taken to stinds at the firat, fiftcenth,
thirtieth, and last turns, ~ Above this coil on the
same former is then wound a further 40 turns of the
same wire, tappings being taken at the "points shown
in the diagram. This Iatter is L1, whilst the first
coil of 45 t,ums is L2 in the diugrum.

P.aW. Be (Vottuwlmm) —Is there any ad-

vantage in using an carth avrester ?

Yes. It does away with the need for an earthing
switch for protection against lightning and other
heavy discharges, The carth arrester provides a
by-pass for such heavy discharges, which will spark
across the small gap in the arrester rather than take
the path of high impedance through the coils and
windings of the set.

* * *

“Carso” (Glasgow)—How do I put a
potentiometer and’ battery into dircuit if I
change my crystal for carborundum, which 1
believe must have suoh additions ?

Bee the accompanying diagram.
that two methods are shown, the hottom one allowing
for the \'nrung of a potcnt»ml throngh- the detector
circnit in  elther, direction. Although an extra
battery may be reguired, this latter arrangement is
very advantageons, as it prevents the nccessity of
changing leads over arising. Don’t forget to leave
the switch open when the set is not in use, otherwise
the battery will be slowly running down ali the time.
The potentiometer should have a resis ance of some
400 ohmz, the battery n pressure of 4\ ‘olts or 0. A
dry battery Is all that is required, and the detector
shoukd he carborundum and steel.

Potentiometer

Slhwde

Cry stal

Phones

FIXED (PHONE)
CONDENSER

J<s

¢

9 @i !

Dow, -

(Continucd on next page).
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' CABLE-SCOTT

VARIOMETERS

Are the most efficient and simplest methed
of tuning Crystal or Valve Sets—no studs er
sliders being required. They cover all Bread-

casting wave-lengths,

10/-

Used in Crystal
Sets receiving over
40 miles with two
sets headphones.

Will  give very
critical and easy
tuning. Crystal
Sets, Variometer
tuned, with single
knob, give better
results than sliders
or studs.

Cash with Order RO/9 post free
with complete wiring diagram—only detectors and
terminals required to complete set
¥. CABLE-SCOTT,
141, DALMALLY ROAD, CROYDON.

C.

ELEGTRADIX RADIOS

Immediate Delivery
from our Huge Stocks.

Everything from a Wave Meter in
an Earth Clp.
The best equipped City depot.
COME AND SEE US.
9, Colonial Avenue is first opening on
left in the Minories, near Aldgate
Station, Metropolitan Railway.

LESLIE DIXON&Co. ..o 10

9, Colonial Avenue, London, E.1.

Crystal Sets, Valve Sets, Headphones

All component
parts for mak-

Trad ing up. %o
b Supplicd, Shect. Ebonite.

Agencies

Open —

G. H. TURNER & Co.Lud,,

9, Cross Street, Hatton Garden.
"Phone : Holborn 2045, -

\
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When replying
to Advertisers
be sure to
mention

‘“POPULAR
WIRELESS
WEEKLY”

to ensure

:» prompt I
attention.

own adviser.
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BE INDEPENDENT

To the thousands of enthusiastic amateurs who wish to acquire a
knowledge of wireless, we would say :—

DO NOT WORRY YOUR
FRIENDS TO PUT YOU WISE

but join our correspondence course for amateurs, and become your
Learn the vital principles underlymg this marvellous
invention, and qualify for an experimental licence.
DO NOY HESITATE, join now and become one ot the
many thousands who are benefiting daily from onr expert tuition.
The cost 1s small, but the knowledwe imparted is very great.
only the vast mamber ot students HorRubiahye Jire catering, that
enables us'to offer you this really high-class course for such a small fee.

LET US HELP YOU
Complete Course -10/6

THE RADIO CORRESPONDENCE COLLEGE.
PINNER ROAD, HAR

It is

Write for Particulars to

ROW,
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RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued from previous page.)

F. E. {Peterboro’).—Why is a shorb aerial
advisable for broadeast reception ? You tell
mie that a 60-ft. single aerial will be more
suitable than ane that is longer, and also a
eingle 60 ft. will be better than a twin aerial
€0 ft. long. Why is this ?

In the first place, an aerial has fundamental wavet
lengths, and to tune to" stations sending on various
W.L.'s, it is neoessary mostly to lond imdnctance
on to if in‘order to increase its ‘wave-length and bring
it to that valae, where it will correspond or be in tune
with that of the desired station. If the natural wave-
length of the aeriahsystem is above that. of the trans:
mitting station, then the capacity factor must be
attacked and reduced by placing a condenser in
series. The next point to consider is that of potentiat,
A detector is a_potential operated device, and therefore
it is as well-to tap the detector circuit-off across
points of greater diffegence possibie. Therefore,” the
inclusion in the aerial eireuit of a reasonably sized in-
ductance is. advantageous. Wurther, the introdue-
tion of-capaeity is, as is well known, disady: antageons,
owing to the damping that results. Therefore, a
moderate aerial with a fair amount of indnctanee in
the set is necessary for obtaining etficient results
«on the shorter and broadcast wave-lengths. 1t mnst
be added that height is the important factor in aerisl
-fliciency.

* * *
** AMATEUR ¥ (Broad Qak).-—What are the
most important points that determine the
power of a wireless receiver ?

The efliciency of the aerial and earth systam,
wharpness” of- tening;- sensitivity of the detector and
telephone recelvers, and degree and exterit.of nmphﬂl

cation if employed. There are-other polnts no less
mmort'mt but will be efficient in standard demgn
and construction of apparatus.
* * *

L. C. (Bristol).—1 have a crystal set ranging
from 300-600 metres, with two sockets for plug-
in loading coil. What gize coil should I need
‘to increase the range to 2,600 metres ?

Provided yon do not wish to tune in station®
hetween 600 and 2,000 metres or so; a 150:turn honey-
comb coil would be quite suitable., Use 26 D.8.C-
on a 2-in, former, about an inch to an inch and a half
wide, with 15 woke% each side. _Tappings could be
taken from this cpil to provide for wave-lengths -
hetween 600 and 2,000 metres, though for -those
Hengths, it would be ‘more advisable-to use various
isized coils for plugxmg In: A set of honevcomb
colls of 35, 50, 75, 100, and 150 would meet your
n.qmremcnts qnlte welk g

“ ENQUIRER ” .{Barnes).—-How does one
work outthe. mdut:tance and ecapacity of an
raerial ?-

The formula for working out the inductance of an
aerial is as follows. In the case of a single wire ;

23 . log. ~— —]) mhys.,
1060
wnd in the case of two parallel \vu‘es,

1
L= ——{ 2.3 »log. —
5 1000 d
For mathematically determining the capacity of u}\

aerial : .
. T mids,
" 1605 (lor L} 000000

i=length of gvire;. "B= dlstance hetween paralial
swires ; d =diameter of wire : h==height~ All, as usuaf,
in cms. Results will be apprommatc

Another and -simpler methed, - whieh will give
Tesults almost as accurate as the above is likely
{to be, is to multiply the length of the aerial in feet by
15, call the eapaclty factor ‘0002 for~a smsl aerial
and 0003 far a larger, and apply the farmula

mhys.

! 5 x|

i TBBT + 0002 or "0003 in order to obtain
D

the approximate induytance of the aerial in mhys.

* * *

E. E. P. (Axming cr).—1 find difficulty in
(gohqhmg ebonite. Can this be done successtully
y an amateur ?

Yes, but-why.polish it?. In the ease of panels,
lhough a highly polished surface certainly gives the
instrument a smart appearance, we prefer a matt
surface~when the insulating properties are taken into
account. You will find that moisture is apt to con-
dense on the surface of'the polished panel, and thereby
ive rise to a certain amount, of leakage. The necessaty
trestment of .ebonite in nrder to get that fine polish
its rather tedious, but if carefully carried out will be

(Continued oi next page.)
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WANT

GCombined with Moderate Prices. -

He manufacture : t

W.B.C.
(Guaranteed).
CRYSTAL
DETECTORS

(DUSTPROOF)

VARIABLE
CONDENSERS.

Photograph of one of our 0002 Type.

We consider that our ‘Condenser is

the very best on the market.
No our Special Features:
. EBONITE DIAL,0-180,and Knob (much
superior to Brass Lointer and Ivorine Scale),

2. EBONITE CIRCULAR Top and
Bottom End Plates, accurately drilled
for assemihling and dpanel <mounting, nclud.
ing centre bnnh an

3. CONTINUOUS CONTACT COIL CON-
nection and mlt.

Bverythin ready to assemble, to-
gether with nhonxte Knob, =nll the
necessary alumninium vanes (fixed and

moving), spacers, splndlea. nuts

washers, etec. 1 embled

Unassembled Oomplete

Parts of for panei

ahoVe includ- mountin

ug knob but inel, knoE

No. ot \\lthom dial & dial, and

Capacity Plates. eud plates end plntes
.001 57 6/3 12/6
.00075 43 5/3 11/6
L0005 29 43 10/=
.6003 19 3 - 8'-
.0002 13 23 7'«
.0001 7 2/- 6 -

VERNIER 3 56

I Ivarine Scalo and Pointer required instead

of Ebonite Dial, deduct 9d.-“from each of the
Asneinbled Condbnser prices

Packing and Past ae, 1s- n%r sety 2 ut.v. 3

sets,
Full details how to ereot enc!osed with
h unassembled S

Top nnd Bottom Ebonite c:rcular End

Plates, 1/8 per pair. By post 1/9.
NOTE. —4ctuanu the bottom plate is a circle.
und not half-circle as shown in photo

............................................................... L L T P EIT PRTT PPV R PP

i The above-mentioned articles are manufactured solely by us, i
: and are stamped with oui trade-mark. We guarantee them to
: be of the mghest grade workmanship, and of best materials, :

Bbonite Dial, 0-180. -Besat u\nl(ty Bored
in centre, 1./3 oach. By post 1/6
Ebonite Knob Tapped 2 B.A., 4ld
By post 7d.

Ebonite Valve Holders, (hcst quamy) com-
plete with 8 nuts, 1/3 each. By p 1/8.

Superior Fixed Condensers: 0003 0005

1, .002, /3 each. By poxt. 1/6. Above

1002°-.006, 1/6 each. By, post 1/

Laminated Switch Arms, with Knob 1/3
and 1/6 cacli. By post, 4d. extra.

Fllament Resistances, Inc. Knob, 2/6,
316, and 5/.. By post 6d. extra.

Aerial Wire, 7/22 bare copper, stranded,
Price per 100 feet, 2/9. "By post 3/S.

SPECIAL
.All Goods Despateched by Return.

each.

SEE OUR SHOW WINDOW-39,

Open 8 to 8. Telephone :
Cable Address:

TRADE ENQUIRIES INVITED.

WE CARRY STOCKS OF THE FOLLOWING WIRELESS ACCESSORIES

ATTENTION GIVEN TO
Subject to Seven Days’ Approval or Mwwy
Returned.

QREAT WINDMILL STREET,

WHITESIDE, BLOOMFIELD & CO0., LTD.,

1 & 2, Ham Yard, Gt, Windmlll 8t,, Piccadilly Circus, London, W,1,
Regent 3749.
TITMOUSE, LONDON

——
et

EFFICIENCY

Note Our Special Features :
Type 1
1. UNIVERSAL BALL-JOINTED ARM,
2. GLASS DUSTPROOF CASING, and
highly finished top =2nd bottom ebonite
chcu ar ¢nd plates
FLAT RIBBON OR SILVER-WIRE
CAT'S WHISKER OPTIONAL.

Price 4/6 each
Packing and posting 6d. each.

Type 2
SIMILAR DUSTPROOF DETECTOR,

Horizontal Type,
5/- each. By?P.stbh/é

Type 3
OPEN TYPE CRYSTAL DETECTOR,
on highly-finished ebonite base,

2/32 By Post 2/9

These 3 types are specially -con-
structed for Panel Mounting. Loose
wire, ete., have ‘been -entirely
eliminated, all connections being
made under the panel.

They Aare also very easily dismantled.
for changing crystal.

NOTE.—We recommend a very special
Crystal, " TALITE,” 2/. each, ‘for use with
our Detector.

Brunet Headphones, 4 000 ohms, 25/- a
%mr (complete}. By post 3.
Basket Coils. R.mgu 300 to 3, 000

metras. Per wet of 7, 4 /6. By post .
COLOUR.I:D Sleeving, 14 m}’m 6d I
wrd. By post-9d.
I.ea.(ling in Tubes, ebonite with terminals.
2-n., 1/6. By nosb. 2/ .
6-in., 1/2. By post
Ivorine Scales, englaved 0180 5d.. By {

il
Ivorme Tahs, engraved assorted titles, 1id.

LARG!! STOCK of
- Washers Brass Washers. Nuts, Rods,
Terminals B.A)), Valve Legs,
Ebonite Sheats, etc., at current prlnes_

MAIL ORDERS.

Vanes, Spacer

wn,

(Two minutes:Piccadilly Circus.) :

Write for latest Price List,

=
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Brass Nuts, 2 to 6 B.A., 5
Washers, doz. e
Brass Hod, screwed, 2 to GB A . i

12-in.
Coil-Holder Sockets B
Condensers (fixed), any capacity

Contact Studs, complete
and washer; }

grystal

ebonite ...
Ditto, dunst-proof,
Crystal Cups, 3-screw ...
Hertzite Crystal ...
Crystais, Zincite ...

Ebonite Dials, engraved 0-150- =
Earth Clips, copper, each

Filament Resistance, 2/6 and

Grid Leak and Condensers, combined
Insulated Sleeving,

Insulated Tapn, 4 1b. roll
Inductances,
wire, 12 x 4 (postage 1/-) ... o kS
Intervalve
formers,- finest manuhcture. ratio
6 fo I (postage 9d.) o
Knobs; with brass nut msert 2 B. A
Leading-in Tubes, ebonlte with ter-
minals, 12 in.,
Slider and Plunger, complete ..
Slider Rods, ! in.
13 in.,
Spacer
large,
Switch Arms, nmtnated bladés, com-
plete el
Scales, {vorine, engr:u'ed 0- 180 o A
Tablets, Earth, Aerial,
each * i
Terminails, W.0. type, !d
Copper- Foil, per foot - L ber feed
vaive-Holders, turned, ebomte, with
nuts, 1/3 and ... =
valve Pins, each ...
Vaive Sockets, each ale
Wood's
Mica Strip

All the above Goods sent Post Free

Drilled Circular Plates, pair .
Everything ready for assemblmn Postage 1/-

VALUE -

x,
French Headphones, fully guaranteed 21

Aerial Wire, 7/22 copper, in 100- It
tengths (postage 1/-) .

Vanes, 22/24 gange, doz.

Basket Coils, 7 in set ... R E 5

doz.

Iennths X 4o

e 1
wlith nut
x 3, doz.

Detectors, solid bnss on

QN

in ghss case

wh b

- Bornite  Galena, Silicon,
Carborundum, each

W&
W VOO ION OLRON O NOD. NMNOOO® O

I mm., yard ..
1} mm., yard ...

wound 22/24 enamel

Low . frequency Trans.
15 9 in, 1/3; 6in. 1

square, 1" in. or
drilted- . o

Washers, smnll ad doz'

doz.

Phones, ete.,

telephone L

Metall =w. o LT e

except where stated.

Send ample Postage; balance refunded. -

per set extra.

47, Moreton Street,

’Phone: Vic. 1420.

.1 6

GUARANTEED

Post Orders a Speciality

Send for Free List.
Write, Call; or ’Phone.

W= ONN MO N O OO0 OO

COMPLETE CONDENSER PARTS :

Capaclty. Price. Assembled.
8. s. d,
.001 7 6 12 6
*.0005 5 3 10 6
.0003 3 6 7 6
.0002 3 0 6 0
.0001 2 7 4 9
Vermer 2 3 3 0

G, P. SHANDY & GO.

VICTORIA, LONDON, S.W.1.

RADIOTORIAL
QUESTIONS AND ANSWERS.

{Continued from previous page)

found to be quite effective. If a lathe is handy, the
procedure will be considerably shortened, though
just as fine a surface can be obtained by hand.

. First of.all the ebonite is treated with water and finely

powdered Bath brick until ali the rough scratches and
surfaces have disappeared. Then rub the surface
earefully with a mixture of soft soap and rotten stone
until the desired smoothness has been obtained.
Rinse with petrol and polish with a dry chamois
leather cloth. This latter can be greatly faellitated if a
lather-with a hlgh-speed revol\ m;z buff is used. -

I" H. T. (Pitsea). —Wlmt‘mntemals arc-used-

in Jacquer,-and how is it applicd ¢

. A very good lacquer can be inade up from about
l} Ibs. of seed lac—as clean as ybu can possibly get
it and free from all black specks—and a quart of
rectified spirits. The two are shaken up together and
kcpt warm until all the solid has dissolved. When
lacquering sce that the brass is perfectly clean and free
from grease, and apply the solution with a fine camel-
halr brush. It is usually found more effective if
the lacquer is applied to the object when cold, instead
of warming the brass, as is often recommended.

"When a fairly even coat has been put on warm the

article gently’until the lacquer melts. Reuove the
brass from the flame as soon as it becomes. bright,
when it will be seen that the lacquer has run slightly
and formed an even coat over the surface of the
metal. Needless to say, the portions of terminals,
switches, ete., which have to make electrical contact
with wires or one anothcr shou!d not be lacguered.

K. N. T. (Harringay). —Up to tho last few
days my set has been working quite well, but
lately results Liave been very faint. Is my
valve burning out ?

No; the valve will keep up its efficiency to the last,
though it may become a trifie soft. In all prob'\blllty
cither the H.T. or L.T. batteries are at fault. See
that the L.T. accumulator is not sulphated and is
reglstering its correet voltage (1.8 or more per cell)
while on discharge. Try a new H.T. battery. If this
does not clear up the trouble, test the phones on
someone else’s set and see that they are 0. K. Next
have a look at all connections, cspecially the switches,
and make sure that they are clean. A tiny coating of
oxide will be quite sufficient to cause decreased
signals or even complete failure. It wili be just as

- well to clean all connections and tcrmlnuls and

thoroughly overhaul the set.

.WONDERS OF THE PAST.

The big demand for Harmsworth’s new fortnightly
work, * Wonders of the Past,’” shows clearly how
many thonsands of people are interested in the recent
discoveries at the tomb of Tut-ankh Amen.

The tombs of the ancient kings, their palaces and
temples, relics of vanished -cities, and treasures of
pottery and art—all the monumental traces-of bygone
days are described and ilustrated with magnificent
photographs in the pages of *° Wonders of the Past.”
The full story.of the recent.Lnxor expedition will.be
told for the first time in a beautiful and permanent
form in this.new work, which will.be completed in
24 superbly printed parts, ¢osting 1s. 3d, each.

GENUINE

HERTZITE 1/6

Mail Orders Only. Trade Supplied.

THE AMAX CRYSTAL CO.

Red Lion House, Red Lion Court, London, E.C.4
All Crystals in Stock (List Free).

ACCUMULATORS, H.T. BATTERIES,
AND VALVES.
New and Guaranteed.

4.Volt, 25-, Amp Ce]luloid 11/3. Postar'e ll-
4 -Volt, 40- 1716 , 40.Amp

4 60 ,, 2 6 ., 60,

4 ao 27/- |6 ., 80 ,, 36 =
4 6 10 45
B Isacklng 1[6 u!ra l‘acklsng 2[- ‘extra

Cash with order. Goods despatched per return
LOWKE & SONsS., LTD., NORTHAMPTON.

CRYSTALS

Smith, Anch_o;j House, Penrith.
HEADPHONES 21/6 Post tree.

Hear what they say about the
ASHLEY SUPERPHONE, 4000 ohms.
A friend of minc has received a pair and
is delighted with the results.”
“r got excellent resuits and shall cer-
tainly recommend-them to all my friends.”
BRITAIN'S BEST PHONE, at 21/6. post free.
J. &E. Ashley. 5, New Oxford St. London,W.C.1

Popular Wircless Weekly,
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St

T rade

Discount

fo Genuine

Traders

High Grade Goods Only '

EFFICIENT CRYSTAL SETS—

"In polished case, but not
including Headphones
(B.BC)- : - - -

DITTO—
Sultable for Paris s:gnals 1S

(5 REVO ** CRYSTAL SETS—

Complete with Headphones,
Aerial, and all accessories
(BBC) - - - - - - 4

AMPLIFIER—

Single Valve, including H.T.
Battery — wonderfully
efficient (B.B.C.) - - -

-8

10

15

2 10 0

We also stock all other inakes
at makers’ prices, including.

Valve Sets,
Loud Speakers.
HEADPHONES (4,000 ohms)—
Various good quality makes 0
Superior British makes - -
¢ Sensiphone’ —Rehable and
Sensitive - -
< Graham’s,” with ad)ustable
pole pieces . - - - - 1
All other makes supplied,
VALVES— _
Mullard ORA - - - « - 0
Marconi Osram - = « « « O
FEdiswan - - - -« « « < 0

CRYSTALS—

19
1

7
16
15

17
15

Amplifiers, and’

e o oo

oo

We specially dmw your attention to our

“ Pinnaclité > — wondérful
results - -0 - - -

H.T. BATTERIES—

15 Volt strip type - -each 0
30 ,, with Wanderplug ,, O
60 ” ” 2 ” ” 0

Send for full list of other
apparatus and small parts

3
7
12

1/6 and 2/6

LY ¥

THE WHOLESALE
ELECTRICAL
COMPANY
(1922), LTD.,

LONDON, W.1.

78, CHARLOTTE STREET,

NEAR GOODGE STREET TUBE

STATION.
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MARCONI’S LATEST

New Popular Marconiphone Brings ALL Broadcasting Stations within Range

A new and improved Two-Valve, Marconiphone ‘has ‘been
perfected and is now on sale.

With it, no matter what part of the country you live in, you
«can listen-in with perfect results to #/ the British Broadcasting
‘Stations from” Glasgow to Cardiff,

Price Reduced

Owing to the enormous demand created for this ‘instrument, it has
been found possxblc to economise largely in overhead charges.
The public is given the benefit of these economies, and the New
Marconiphone V2 is on sale everywhere at

£16 : 3 : 6

without accessories—or £24 complete

The i |

“Ghe "‘C'numph of the- HKCaster HMind

THE NEW MARCONIPHONE Va, Ask your local dealer at vnce about the New Marconiphone V2, f
All orders are Elng dealt with in strict rotation. 3

MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED

Marconiphone Department, Marconi House, Strand, London, W.C.2

SEVEN DAYS TRIAL-— |
Money Back if mot Safisfactory. {

The great popularity of “ MELOHAY " Wireless is due
to its very eu‘eptmual efficiency and very moderate price.
'If our “ MELOHAY> Crystai Set No. 2 does not receive i
clearly with good volume within 25 miles of any B.B.C. -
Transmitting Station in the United Kingdom we will refund |
the money paid, as stated dbove.

*MELOHAY " 35’_ B.BiC. Rayalty 7/6 extza.
Crystal Set No. .2, Price Carriage and Packing Free.

To give an idea of the volume Capart from clearness of reception)
oht»ain;;lble lwiah tll}i set,-telep'gonyt is produlcﬁd with distinctness P d 3 £ al
throngh a leud speaker even without an Amplifier; also six 'phones ‘Parts a )
may be used-with one se¢t. The * MELOHAY ” 'No. 2 is mounted e 9 ac.cessones .
in well- ﬁr{lshed box-panel, ‘\\If.},l sgpel sensltnle crysaail ar!:d all | 'h‘“ds’ mCl“dmg .the famous
components and workmansliip the highest (quality. ith ‘this set ” o e
You SAVE Money and S8till Get the Best. § A“‘QVCYO"S 3 Elec
1 trodeVariable Condenser
VALVE SETS. the most efficient precision
For range and reliability ‘‘MELOHAY  Valve Sets .are E
unequalled. Prices from £6 6 0. Ask [or details of one or more 1F cont.rollgr Of oscﬂlatxons I
valve sets. Radio circuits.

All the .above are approved by the Postmaster-General, Marconlphones and all leadmg

i e :
Broadcasting Sets in stock.

f-l’E ADPHONES. [ Catalogues on  application.
nc"i.d;‘?.‘:.:‘&"m’ai"‘,fe;f:‘é?cf,’n‘xfami‘"" T e i | Advice and installations

All other accessories, including Amplitiers, Batteries, Vdlves,
Accumulators, Aerials, ete., supplied. Large stocks at low prieer,

Agents everywhere to take up 2ll *"MELOHAY " Lines |

Eek boeamtmcnte || AUTOVEYORS, LTD.

Cheques and postal orders should be crossed and made |

by experts.

Radio. Supplies and Service

payable to : ! .
HAYES, LIMITED, 84 VICTORIA ST., WESTMINSTER, S.W. 1
‘342, EUSTON ROAD., LONDON, N.W.A41. Phone : Vicloria 309
'Phone: Museum 3541. rl |
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GRAY’S

E. GRAY & SON, Ltd. (Established 100 years)
*WIRELESS SUPPLIES AND SERVICE

"P/ease forward adequate postage—excess refunded

lAccumulatOrs, :0fdhams, all type

Aluml lium Vanes,. 22,24, tlxed and moving,

i per pair  1d.
Acrial Wire, 100-ft. lengtlns,,?/" copper, -
| postage 1/-7 .. 2/9
Batteries, H.T., ever\ re.\d\ plug m t\pe, 0

and 30 v, at eacl ... /6 and 15/~
‘Basket colls, Aigset =" . et 5/-
Brass Nuts, 2°to 6 B.A. ... ... .. per doz. 3id.
Brass Washers, 2 to 6 B.A. ... ... perdoz. 2d.
Brass Rod Screwed, 2 to 6 B.A ., 12 -in. lengths,
< each 4ad.
Coil tlolders, 2.way on ebomte base ... ... &/6
’ L '§-wny on mihogany’ base ... 4/6
- " way .on solid ebomte mth
lona arms ., 9/6
Copil Holder Sockets o SO Y
-Condensers, fixed (nnv cnp’ncm) 1/3
Contact Studs, { by 1 complete with nuts and
washers ... per’doz. 6d.
Crystals (Tallte), ml 1/ each 1/6
Crystal Detectors, ln dustprool‘ glass case
each 4/6
Crystal Cups each 1d.
Earth Clips ... =each _4d.
Detectors, complete, solid bl'lSS on ebonlte 2/-
0 - 3/9
unassembled = 1/3
Filament Resistances, 5rnde l smooth action
each 2/8
Filament Wires, 6 in. R . . L,
Formers fcr Resistance cach 1/-
Formers for Wmdmg Inductance each 4d.
'Grid Leaks, 1} ‘to--3} meg each 2/-
-Grid Leak and Condenser combmed each 3/6
.Headphones from 19/6

- inductance, 12 x 4, \s:t;und 22 &N enumcl w1re, 4
postage W : 3/-

- «tneulating Shellac varnish - bottle 9d.
tnsulating Tape,-}-1b. rolls 5 each 9d.
Knobs,; with brass nut insert, 2 B.A. each 4id.
Leading-in Tubes, ebonite with “terminals,

Bians, M-: 9.ih.a W2 125in. &l g each 1/a
Pins for fixing ivorine tabs ... .. gross  3d.
Resistance, wound for filament ... each &d.

-Scales, Ivorme engraved . each 4id.
Slider Rods, ! in. square, 12 in. drllled each 4d.
Solder for setting crystals .. . piece 3d.
Switch Arms, laminated blades 1/6 and 1/-
Spindles for Condensers, square,  in., 3/-;

1in., 3/-; 1% in, 4/-; 2 in., 4/6; 3|n 5/6;

4 in,
Screws, count,ersunk “cheese-head nnd round-

-head” B.A., sizes } in,, 5d.; Lm “per doz. 9d.
Telephene Términals each .2d.

Terminals, complete with nuts and washers,
each 2d.
Tran=lormers, L.F., intervalve, super quality
each 15/6
Tranelormers, L.F,, mter\nl\e, 5 to 1 ratio,
tested grade 1 S each 14/-
Transformers, L K., ‘intervalve set mounting,
each 12/6
Trancformers, Telephone (120 ohm) ... each 14/6
Tin Foil and Copper Foll per sheet 4d.
Valve Sockets, with shoulders .. per doz. 1/-
wire, S.W.G., 22 dcc lb reels, 3/-; 3 b,
reels 1 e 1/7
Valve Sockets, pl.un ¥, per doz 9d.
Valve Pins B per dez. 7d.
Sets, Valve from g each £6 5 0
Sols, Crystal from ... each £3 7 6-
Wire, d.c.c.,”23 SW.¢,, Ib, 3 ‘-; L L T
Wander Plugs .. L S AR pAT R/
Cemplete Condenser Parls-—
Capumty Price. Assembled
......... 6/6 - 12/6
.CO(!?.) 5/6 12/
0605 4/6 10/6
0003 3/- 7/6
L0602 2/3 G/-
001 - 2/- 4/9
Vernier ... 1/9 3/-

Drilted circular tép plate and bottom. 1/6 pair.
Above are complete for assembling. Post.nge, /-
Tools ¥gr ‘Building "Wirelcss—

Ra'dering Iroms, from ... ... .. .. .. .. 1ed.
Pljers, from e . e 1)/
Jewgllers’ Ill\mmers, lrom e i i - L
Taps, 0 to*10 B.A. [ each 7id.
Cigeular, Dies, § to,10 ‘B. A .. g "each 1/3

Die liolders for Circular Dies Vo
Paris coils for receiving lime signals on crystal
sels, no alteration-to set necessary, 6/6 each.
Carriage or postage extra.

* Terms for wircless goods, net cash,

Tools for Wireless. Trate Supplied.

18-20, CLERKENWELL ROAD
LONDON, E.C.

Phone : 3019 Central. Telegrams: "*Material-smith, London.’
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RECENT WIRELESS.
INVENTIONS.

The following abstracts are published
by arrangement with our Patent Ad-
viser, Harold J. C. Forrester, Chartered
Patent Agent, of Jessel- Chambers,
88-90, Chancery Lane, W.C.2. ;

Grant of the following Patents can be
opposed, and printed copies of the full
specifications, with drawings, can be pur-
chased from the Patent Office, Chancery
Lane, W.C. 2.

192,342.—NAAMLOOZE VENNOOT-
SCHAP PHILIPS’ GLOEILAMPEN-
FABRIEKEN.—RECTIFIERS.—A screen
of riica is placed between the electrodes of
a- two electrode rectifier to prevent dis-
integration and deposits of one upon '‘the
other.

192,404. — SIGNAL  GES. — TELE-

(,oncenmc corruga.txom or inclined slots to
prevent buckling under temperature changes
which would affect tuning and air gap.

192,429.—J. SCOTT-TAGGART &
RADIO COMMUNICATION- CO.-—RE-
CEIVING APPARATUS.—For receiving
continuous waves a valve bas its anode at
zero, negative, or slightly positive potential,
and a local current of audjo frequency or a
slightly different frequeney from _ the. re-
ceived waves is impressed upon the anode
of a two clectrode valve or upon the grid
of a three electrode valve. The al_lode po-
tential prevents current-flow in the anode
circuit except when signals are received. In
one arrangement, the grid of one valve
receives the incoming oscillations, the plate
and filament are bridged by the grid circuit
of a generating valve, the osmllatory circuit

. of which may be tuned to give oscillation at

nearly the incoming frequency. -The tele-

phones are inserted in the anode circuit of.

the second valve, and fluctuations of con-
ductivity of the first valve cause variations
in the current flow through the second.

192,460.—C. LORENZ AKT.-GES.—
ALTERNATING CURRENTS.—For con-
verting low ‘to high frequency, the iron cone
of a transformer in series with an alternator
is arranged to be readily saturated, and the

circuit tuned to the alternator frequency.-

The high frequency ecircuit comprises an
aerial and inductance connected to earth
through the transformer, and tunéd to an
odd multiple of the low frequency.

ALTERNATING CURRENTS.—An- oscil-
latory circuit tuned to a harmonic of a low
frequeney source is connected in parallel,

.and a large inductance in series with a trans-

former coil. An aerial may be directly or
inductively connected to the transformer

* winding.
192,464. — W. R. BULLMORE —
VALVES. — The electrodes are made

spherical” or egg-shaped, and arranged one
inside the other, the grid being wound about
the filament upon a removable hollow mould,
and the plate formed of two hemispherical
stampings of sheet metal or fine gauze.

We have arranged for Patent Enquiries
addressed to our Patent Adviser to be an-
swered direct by post, any enquiries of
general interest being also answered in our
columns.

. They may prove vel‘%valuable

L. T. HALL,
~ Electrical Engineer,
18, Lexington Street, Golden' Sq.,
LONDON, WA.1.
"Phone : Qerrard 4130.
The Famous French D.L. Phones,

4,000 ohms. Post 9d. 19/-
The Famous French D.L. Phores,
' 8.000 ohms 23/-
Single 11/-
Best Quality Double Matt Ebon-
ite. Lb. .. g 3/9
1 in. 3d. per sq in.
Crystal Detectors ) = 2/3
Insulators. 2 inch Reel .. 13d.
Egg.. 3d. Shell . ... 3d.
Terminal, Il.arge, with nut and
washer y 1d.
Terminal, Telephone, with nut and
washer = ... 2d.

Write for list or call.

R B T T T TR

EBONITE PAN ELS

cut to any size required, in special
wireless grade ebonite,} in. thick,
3d. sq. superficial inch, y; in. thick,
4d. sq. in,, sent post free.

May ,we .quotc vou for panel
drilled dlld/Ol' engraved to your
own papcr.pattern ¢

OMNIPHONE WIRELESS Co.,

24. Warwick St., Regent’st 5 W 1, 2

- Phone: Regent 3335. =
20 yds. {rom Regent Street, between
Maison Lewis, & Robinson & Cleaver's
S IR R ITTHITD

TO WIRELESS EXPERIMENTERS. PATENT YOUR
J INVENTIONS.

Panfculars and conlull.l..
tlonn free.  BROWNE Patent Agent

.9, Warwick Court, Holborm, London ‘W.ca. Esta.bllshed
2836" Talennone . Ghandosy 7547

. UG

HHTRTHETIT

SN VBRI DR

:

D.C.C. COPPER WIRE ‘FOR WIRELESS. WORK,

3 1b, 5B ) g |
No.20....4/1d. ... 2/~ |8
No. 24 . 13d. | 2/ad. 133
No.25 " rad. .. zj5d f Za
No. 2 . 1/64. 2/64d. ) ™

CASH lllT[l ORDER
Anderston Electrical Works,
31, Kyle Street,- Townhead

Cvansnn  GLASGOW

Trade enquiries invited for wireless supplies

of every kind, of best French ‘manufacture,

lowest prices obtainable :* Condensers. Coils,

Resistances, Inductances; Terminals, Metal

lic and other parts. Finest Galena Crystals,
Correspondence in Eng

Address : ETABLISSEMENTS SCIENTIFIC

35 Rue-du Faubourg Poissouniére, Paris.

Manpufacturers & Wholesale Dealers. British references,

R. P. BROWN,
28, Arlington Road, London, N.W.1.

Specialist in Wireless Cabinets. Cabinets made to
accommodate your scts,

SUGGESTIONS AND ESTIMATES FREE.

ACCUMULATORS

EXCEPTIONAL OPPORTUNITY.

Brand_new Cellulold Acoumulators.

Best BRITISH AKE, guaranteed.
4 volts 60 amps 20/- (usua! 35/6)
Gy OO 25/6 " 4%/-

4. w00 ,. 29/6 . 48/6
6 ,, _60 31/- B s58)/13
6 60/- o 1104-

we 120 -,
(ln teak box)
Packing 1/-. Carriage Extra. “Approval willingly.

We_ have sold a largenumber of these Accu-
mulators, and have receivéd “a testimonial .
from nearly every ‘client. Only a few left.

H- SMYTH, Ltd-, 83, Museum St., W.C.1.
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Mr. L. V. Elliott, of Rushden, Northants,
states, in reference to his 3-Valve R.F.H. :—

“Here is a list of stations from which 1
have telephony : London, Cardiff, Eiffel Tower,
Birmingham,Glasgow, Radio- Electnquc (Paris)
Manchester, Croydon Aero, School of DPosts
and Tclcgraphs (Pans), Newcastle, the Hague,
Newark (America).”

Messrs. Barnett & Sons, Elec-
trical Engineers, of Kettering,
state :—

“We think you will like to
know that we are delighted with
the 2-valve Model 2, Class “ B,”
with reaction which you sup-
plied to us this week.”

TS T T T P e
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A Cosmopoutan Wireless Set

The fortunate owner of an R F.H. reaction set can choose
his musical entertainment from the concerts broadcasted

from Paris, London, the Hague, Manchester, Cardiff, New-
castle, ‘®xc., and he will be free from interference from any
local station, even if this is only two or three miles away.

Such a set does not employ reaction on the aerfal circuit (which is

forbidden under the broadcasting licence) ; it is approved by the
Postmaster-General ; and it can be used under an ordinary broad-
All B.B.C. Fees are paid,

casting licence.

2-valve Reaction Set complete - 25 guineas
3-valve . - 3 - 30 guineas
4-valve 5 - 35 gmineas
Crystal Sets complete - - 5 guineas

ROGERS, FOSTER & HOWELL, LTD.,
Rado Engineers, Edward Roacl, B;r‘ming}tam.

< .
Telegrams : * Autowire.”

Telephone : South 2(7'5_

Efficiency Reliability Moderate Prices

Guaranteed Accessories
at Bargain Prices.

HEADPHONES, 4,000 ohms
B.T.H. French . . . . 20/-

29
Fully Guaranteed, Immediate delivery from plentiful stock.

Brass Rod, 2 B.A. (12" lengths) . . . . .. 3d.

Condensers, Variable 0005 . ... ... . 10/6
" o (VTR TN 9/6

- O0IREERY- L .. 11/6

Crystal Detectors, with crystal .. . . . . . 3/6

3 ¥ (special dustproof) . . 4/0

- Perikon ........ 4/0

Ebomte Dials, engraved 07180 . . . . 1/6
Filament Resistances . . . .. .. .. 3/ 3/6
L.F. Transforiners Ratio5:1. . ... ... 14/6

(Postage 9d.)

Leading-in-Tubes 12”. . . ... ...... 1/6
o gl B ad W s v, D2
e L L S e, |

Postage should be added 1o above prices; any excess will

be refunded. Orders will be executed by rehurn of post
and mwoney promptly returned if not completely satisfied.

THE CENTRAL RADIO CO,,
6, LITTLE RUSSELL STREET, “Pione:

BRITISH MUSEUM, LONDON, W.C. Museum 5604.
Near Mudies’ Library. ~Thz Trade Suppli:d.

Can | help you A

I will give you £50

it 1 fail to prodnce over 7,000 testl-
monials from otbers I bave helped to

A Successful Career.

Yours to Success .
We teach by POST

: Most Moderate charge
“ Payable Monthly,

Learn a trade or Profession.

Every man is the architect of his own fortune ?
Write fur one of our FREE BOOKLETS on any of the following subjects :
Architectural Drawing) | Engineering Pattern Making
Building Construchon} Foundry Work Salesmanship
Clerk of Works' Dgties? | Internal Comb. Engines| Sanitation

Aviation Marine Engineering Shipbuilding

Boiler Engineering Mathematics Structural Engineering
Boiler'Making Matriculation Surveying & Levelling
Chemistry Metallurgy Telegraphy & Tele-
Civil Engineering Mining vhony

Concrete and Steel Mine Surveying Wireless Telegraphy
Draughtemanchip Motor Engineering Special Course fér
Electricity Naval Architecturs Apprentices

WE SPECIALISE IN ALL EXAMS, WIRELESS, ELECTRICITY:
P.M.G, C.GL, AMLEE., and B.C.D.

1f you are preparing for any exam.ask our advice, All partlculars free of charge
Parents should seek our advice for ADVICE FREE
their sons. 1f you are interested "
in any of the subjects mentioned
above, write, paming the subject,
and we will send you our FREE
BOOKLET. Pleasestate your age,
Coursés specially combined
to meet all reguirements.
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rrvam BUY
The Ediswan b T
Model - 1923 B

Crystal Set

BROWN'S or MANCHESTER

A Few Good Lines to be going on with.

SINGLE EARPIECES (with cord), 2,000 ohms 8. .. 8-

4,000 ohms .. 9l-

DOUBLE HEADPHONES (1' rench t) pe), 4,000 ohms .21 [~

» - 8,000 ohms .. ..o22/8

The Set that is bang up-to-date and bristling with " " (imitation fortoiseshell bﬂ“dsgoo ohms. 27/6
good features.  Selling like hot cakes.  Supplies ,, x (* Sterling " mako), 4,000 olhms iy -

” ohms .o =

bemg turned out ‘at rate of onc every 6 minutes.

» :. (BROWR'S I‘eneherwelght), 4,000 ohms 30/~
Shoals of enthusiastic reports from users every where

( Typ 4,000 ohms 52/~
RDP-\IRS to He'tdphones by competenf, starf

Acknowledged to be the ‘“ best crystal set yet.” VARIABLE CONDENSERS, 00oimfd. .. .. .. .. 11/
' i B ndaator i - o
VERNIER a/-

CRYSTAL DETECTORS (on ebonltc base, complete with terminals)  2/9
LEAD-IN-TERMINALS, (cbomte with brass terminals excellent.
make .. ) 6-in., 1/6; 9-in., 1/9; 12-in. 2/-

I'A‘IDLS madc up to your own design.
ACCUMULA IORS of all sizes in stock, charged and repaired.
WIRES, TOOLS and SCREWS of ¢very description.

No. 433 CALL OR WRITE FOR QUR LIST, 3d., showing more good lines.
Postage frec on orders of 30/- and over,

BROWN & Co.,

Electrical and Radio Engineers,

17, NEWION STREET,

%  MANCHESTER. ‘&

vears. . 6972,

SPECIFICATION. (14

Sct comprises solid  best The BROWNIE
ebonlsiu ‘drdllle? dctecﬁorbpangl ) >
wound induction co uning

tier, rorov iy ovstai MW IR IELESS
cup, best quality erystal,

Tphpues Lo L niscial CRYSTAL RECEIVER.

Justment, terminalg, screws,

Provision for
addition of
Valve Note
Magnifier.

. . . and all parts for a.ssnmbling BY POST
Sound construction. Best materials only. bt mipRL sl "7/6 coMPLETE. 8Y £0S
' ; i 1 I th S
Guaranteec. 200 0 500 Mietres reception. | || eostins evers byt tigesiLo(d) SR S ey SRE T AEETCTeR

Full and complete instructions enclosed with each outfif,
Loudon make. Money returned if not as advertised.

Cat whisker adjustment permits finest crystal
pressure regulation; can be locked in position.
Most sensitive erystal known, protected by ebonite
cap. 25 mile range guaranteed.

Entirely British Made.

Complete with all accessories, ready

READ WHAT THE TRADE PRESS SAYS:
* Electricity,” Feb. 23rd.
‘““ The voice might have been that of a speaker in
the same room. The set is a marvel of value.
We anticipate that it will make quite a stir in the
wireless world.’

Seund posteard for folder ** The Brownic Wircless andaltabout it."”

nplete with all accessories, ready -~ | || @8 Thel W.B. WIRELESS COMPANY,
B.B.C. Tax, extra - - - - - i 7 6 {IVhen wutinq 1,;‘5"9’,'""GARR|CK ST(l}-‘EstETF,lom%or\DON’ .

Fopular Wireless.”') Near Leigester Square Tube Station.

Ask your usual dealer, and if unable to sup-
ply, send us P.C. with his nxme and address.

Also manufacturers of the famous Ediswan Valves (16'6

and 17163, H.T. and L.I. batteries, accumulators, ete. E B O N I T E F O R
THE EDISON SWAN ELECTRIC i | || WIRELESS SETS

Con¥ragto.rs toRH. M/. ﬁdmg‘a/ty. Sheet, rod and tubing in all sizes kept in

s "Off(co oyl Sl b = stock and cut to any required size while

123/5, Queen Victoria St., E.C.4’ you wait, ot sent by post on receipt of cash
and We can turn _anything in Ebonite.

71, Victoria St.,, S.W.1.

Twe EBONITE TURNERY WORKS

(BURGE, WARREN & RIDGLEY, Ltp.),
Principal Towns. 91/92, Great Saffron Hill, London, E.C.1.

’Phone: 8572 CENTRAL.

Werks : Ponders End, Mia‘d/esex.‘

o\SWﬁW

ERYTHINC
ECTRICAI,,

Branches in all
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manship.

Your electric light catches the wireless exactly as
an aerial does. i

Plug a “Ducon
socket, connect it to your wireless receiver and you
will receive the broadcasting perfectly.

USE A “DUCON” and you don’t need an aerial.
“Ducons’ are perfectly safe—each one is tested
to 2,500 vdlts, they consume po current and
do not affect the electric light in any way.

is obtainable from leading wireless dealers, Q‘.cc't_rg'-
cal coritractor’ and stores, or direct fromthe u/xakcrs.
g s e
Deawers not yer stoesing are onenea to write for trave (:rms,

Thae “ Ducon” is guaranteed against any defect_in material and wark-

If for any rcason the ‘‘Ducon” does not funetion tothe

satisfaction of the purchaser, it may he rtaned- to-us, through dhes

dealer, within 30 days, postage prepaid, and the purchass price will
. o w il

THE DUBILIER CONDENSER Co. (1921) Lid,
‘Ducon Works; Goldhawk Road, Shepherd;s Bus_h-, “.’, 12,

Telephones
Haninersmith 1084,

S pssAALSASASSCALRNSRR SRt R ARt aoRA SRRt satafAARARA

into any lamp holder or wall

Over 50,000 in use:
-
Guarantee.

he refunded. -

; Telegrams »
Hivolicon, Phone, Loudon

’

PYTYTITITIIVOTTIEN]

P

YOU DO WANT PERFECT RECEPT:ON
DON'T YOU ?

Then .let .me demonstrate THE machine.

JAMELL L.F.1L

.X810¢0C
CABINET, complgte with everything for

verfect reception - 5 . £15 0 O

Accumulators from 22 /- Headphones, 4,000 ohms, from 20/~

L ‘shall he pleased to seo you and demonstrate one of -thesoe
.superlative machines, with no obligation to.purchase. Broadecasting
i from 11.30 a.m. to 12.30 p.m. and from 5.30 p.m. N

H. W. JAMESON, 3, Tower Hill, London,

E C 5 Nearest Station, Mark Lane, Underground Railway.

Tel. No. : Minories 2519

2-Valve Receiver, 1 detector and 1 note

magnifier : CABINET alone -

Tel. Adiress @ * Shrewdest.” London.
A

Office opposite main entrance, Tower of Laondon 3

Is it worth the risk buying inferior imported

\WIRELESS Apparatus when you can, at
slight extra cost, -purchase from STOCK
-beautifully finished BRITISH MADE
DOUBLE HEAD-BAND WIRELESS
TELEPHONES, stamped B.B.C.

Wireless Headphones

per pair 25 /= 4,000 ohms.

Largest Stock of 1,000 ohms Headphones in
Londox. Every Pair Tested and Guarantesd.
Wireless Price List,
Now Ready, Price 2d.

8, Lambeth Hill, and 97, Queen Victoria Street, LONDON, E.C.

SAFE1Y FIRST|

THE “PANDORA”"

~ EVERYBODY'S
BUYING IT!

The Little Set with the
Big Results.

For Drawing Room,
Picnic Party or Scout
Work.

‘Compact, Efficient,
- Portable.

# Wave:length 700metres.
’ Receives shipping mes-
sages and concerts.
Range for telephony
20 miles. Tapped in-
ductance.  In polished
mahogany cabinet with
hinged  lid to protect
from dust and handling,

Y
i/

PLUS 7s. Gl ROYALLY
(CARRIAGE P4IDY "'

ASHLEY’S Cabinet de Luse; a handsome presentation set of 100

per cent efficiency.  Heavily plated paits;  instant tuning; rango
25 miles  In neat, velvet.lincd, leatherette cabinet with hinged lid,
' 35s. pius 7s. 6d. Royalty. (Carriage Paid.) ’
Cabinet de -Luxe Major. Larger set, with two pairs of telephone
terminals, 37s. 6d. plus 7s. 6d. Royalty (Carriage Paid.)
All Scts Tested, Guaranteed and Passed by P.M.G.
THE GREATEST VALUE EVER OFFERED IN HIGH CLASS SETS
HEADPHONES :—Ashley’s Superphoue, Britain’s best, at 21s, 6d.
post free. . Aerial Wire 3s. 8d. Insulators 6d.  List of other
; components Free.
Money-back Guarantee on Everything.

J. & E. ASHLEY,

Trade Enquiries Invited.
5, NEW OXFORD ST.,

LONDON, W.C.1.
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——=THE CEEBEE No. 3.—

The Neatest and the Most Efficient Double Crystal
Set on the Market is yours for 3 Guineas complete.

St et S —— — — —— —— f— ——

Not an amateur’s toy, but a skilfully designed, expensively built Recciver, fully approved l OTHER WONDERFUL VALUES. |

by P.M.G. and B.B.C.

Tt includes a finely made Inductance Tube with 20 Tappings; Detector De Luxe with

l INCLUDING ALL ROYALTIES. I
The Fellophone.~Two-valve Set, complete with

Headphones, Valves, etc. ... .. £1310 0

Micrometer Attachment and Twin Crystals; all joints are soldered and fully insulated. l Aerial, High-tension Battery, Accumulators,

It is mounted on superfine Ebonite and housed in a light mahogany cabinet, with neat

receptacle at side for phones.

This highly efficient instrument is given a most thorough test before dispatch, and is
guaranteed to give perfect reception over a broadcasting range of 25 miles. Wonderful
results can be heard at our showrooms on this identical set attached to an

** indoor ”’ aerial.

The Fellocryst.—Super-receiving Cabinet, com-
plete in Oak Cabinet, with Aerial Insulators

and Instructions . £415 0

The Cee Bee.—Junior Double Crystal Cabinet,
the most wonderful machine on the market.
Mounted in polished Mahogany Cablnet; very

compact. Results from inside aerials won~I
derful v £112 6
The Cee Bee 1.—Very fine Crystal Set, Ebonyl
y

No H.T. or L.T. Batteries are nceded, just connect your lead-in and earth wire and enjoy Panel, mounted on highly polished Mahogan
I Cabiulel;i 3501t<t> 3,000 lx]ueli{e;. Comp‘l‘(;te dwifti{
S o o . 3 - a . e Aerial Insulators. eadphones. onderfu

So simple is it to operate that you can be receiving signals ten minutes after it is de- value . e G

ESOL!

the Broadcast Concerts every night.

livered at your door,

Price 3 Guineas. Postage 2s. 6d. extra.

Includes 100 feet of best stranded copper wire, two porcelain insulators, insulated lead-in

tube, complete Receiver and all Taxes.

THERE ARE NO EXTRAS.

Most cheap sets, when investigated, require extra for Taxes, Batteries, efc.

Send for your sct to-day and enjoy the concert to-morrow -night.

FGWLER & BR[GDEN, Telephone : MUSEUM 4827,

130' EUSTON ROAD, : Early Closing Saturday,

1.30. p.m.

KING’S CROSS ROAD, LONDON, N.W.1.

'|Wl!llﬁl§"ll hlﬁlﬁlﬁll |

French Headphones 4.000 ohms, with' leather-covered bands......
C_lj.vxlal Detectors, adjustable iR every Wia¥................. 1
Filament Resistanco, velvet action o
Fixed Condenscrs, any capacity. ... L .
Slder Rods, 13:in., | sanare drilled both eud:
Aerial Wire, 7/22 hard-drawn copper -
Green Egg Insnlators, 3d. cacl.. __ e
3-way Coil-Holders, solid Ebonite, with long arms Lo aveid capacity
e RS ™% 5 i onde e 757 S ...cach
Ebonite Knobs, tapped 2 B
Inter-Valve Transformers o
Inductance, Wound 22[24 gauge wire....
¥Engraved Ivorine Scales, 0-180, 4d. cach..
Yariable Condenser Parts, hest make, for 000.5 M.F.
Crystal Cups...........each, 2d. and 3d, Shider Plunger
Valve Holders Ebinite Rheet, 3-16. {,
Crystal Sets 4-volt Batierics, 4d. ¢
Switel Arms......each 1/-, 1/3. 1/6 Single ' Phone, 4,000 ohms..ea.
Lead-in Tubes.....cach, 1/-, 1/3, 1/6 Hertzite Orystal.........box, 1/3, 1

“wilh Brass |
to 1

We have a large stock of MULLARD, EDISWAN, and
B.T.H. Valves. Also all voltages in Wireless Batteries.

KINDLY FORWARD AMPLE 1'OSTAGE. BALANCE FULLY REFUNDFED.

L. APPLE, LTD., Electrical Engineers,
13, EREWER STREET, REQGENT STREET, LONDON, W.1
{Teleph 11584 Regent.)

be added as required for increased range and power.

I :
g HIGHEST EFFlClENcY (Range over 25 miles
., CRYSTAL ALL-EBONITE SETS. _ TYPE A,

~Inductance
] 1 wound on
: : ~ ebonite. Phone
I &= 3 ~ condenser, dust-
18 proof sensitive
: detector, polish-
ed  mahogany
base. Price 32 6
] TYPE E,
sameinstrument
in mahogany
box. Price 32/6
AMPLIFIER,
one-valve type,
in  mahogany
- . - box. Price 42 6
All iubtruments approved by P.AM.G., and prices incinde B.B.C. royalties:
Complele paris of types A and IX ready to assemble, coils wound on cbontite, 21/~

All Instrumants Guaranteed.
HOME & RIVER RADIO CO., )
296, Kilburn Lane, W.10. (Phone : Willesden 2071)

/‘M ~u. LT 7 ;
Walters Electrical Mfg. Co., Ltd.,

‘Phone. Park 653. Established 1880

< —

'HE *“ Wemco ”’ Receiving Set is con-
structed on the “ Unit” system,
which enables amplifying panels to

Specially designed for broadcasting under British
conditions, and including 4,000-ohm Double’ Head-
gear Receivers, the ‘“ Wemco.” No. 1 Set, -with
its range of 20 miles, is more efficient than similar
apparatus which covers an unnecessarily wider range.

The Crystal is enclosed in a dust-proof glass casing,

and the Tuneris very finely adjutted. Provision is

made for the use of either one or two sets of telephones.

Price complete with double headgear phones, in-

cluding all Royalties and carr. paid.to any address
in the U. K.

BRITISH AUDE
THROUGHOUT BY A

FIRM WITH A REPU- L
-~ TATION. «
Write for fully illus- 5

trated revised list No. 5 (8

KENSAL ROAD, LONDON, W.10.

T
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No.
NOW ON SALE

—a new Weekly by the pub-
lishers of MODERN WIRELESS.

OU will be pleasurably surprised at regenerative Circuit which enables signals to
' the number of interesting and

be read a hundred yardsfrom the *phones,
authoritative articles in the first.

77
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using only two valves and- a small frame
AN issue of Wireless Weekly, now on sale .aerial. = F
\’\V/‘ i everywhere. 'Theoretical articles include one dealing

Just as everyone was amazed al the-quantity ~ With the Valve by the  Editor,. who is a
of reading matter provided in the first recognised authority on this suhiject.
number of Modern Wireless, 50 we  Wireless Weekly aims at presenting
are confident that you will appreciate the  the technical side of wireless in a definitely
exvgllent value provided in No. 1 of guthoritative manner, and all its articles
Wireless Weekly. will bear the hallmark of expert knowledge
Among its constructional articles arc some and experience. :
dealing with Valve and Crystal Sets, and  To avoid possible disappointment, buy your
also a new Unit System which permits of copy NOW, while it is available. At the

________________________________________ easy expansion, same time ask your News- s

: agent to reserve one for

Be sure : An important practical you every week. From all

H ! article relates to the won-  Booksellers and Newsagents

i you start : derfu! Ammstrong ‘Super- everywhere.
with

. RADIO PRESS LTD.
No 1 Devereux Court, STRAND, W.C.2.
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HULLO

Quality counts as well as price, something

Q

“cheap” and “nasty ” is of

no

‘use to anyone. See you get an article worth the amount asked for it.

POST

DON’T READ THIS!
VARIABLE

CONDENSERS

ASSEMBLED

SOME OFFER!

Approx.

‘001 .. 57 .. 6/6
‘0005 29 4/6
‘0003 19 3/6
‘0002 .. 13 2/6
‘0001 .. 7 2/3

DRILLED EBONITE ENDS }/-

CHARGES 1/- SET Extra,

All orders in strict rotation.

The following goods are sent carriage paid at the

special prices attached, carefully  packed. All
orders in strict rotation.

No Foreign Post orders executed.

INTERVALVE TRANSFORMERS; NEW

MODEL, NOT CHEAP, but highly efficient;
guaranteed and tested, .. cair. paxd 18/-

H.T. BATTERIES, 36 volt, with wander
plug : carr.paid  7/9

H.T. BATTERIES 6o volt with wander
plu . carr.paid 13/~

AERIAL WIRE 7/22 copper stranded.
100 ft. : 1 carr. paid 3/9

FILAMENT RESISTANCE for 2 valves
each carr. paid 3/6

FILAMENT RESISTANCE for 3 wvalves
each carr. paid 4/6

SPECIAL RHEOSTAT, guaranteed 7 ohms
each carr. paid  5/-

SWITCH ARMS extra quality with 4 leaf
laminated blades each carr. paid 2/=
NUTS. 2 & 4 BA. carr. paid, per gross 3/3

CRYSTAL DETECTOR, horizontal type,
Dustproof . each cair. paid 5/9

CRYSTAL DETECTOR on Ebonite, extra
quality . carr. paid. 3/3

EBONITE VALVE HOLDERS 8 nuts, best
quality 0 .. each carr. paid . 2/-
ASSEMBLED VARIABLE CONDEN- '
SERS, -oox . ) each carr. paid 8/6

ASSEMBLED VARIABLE CONDEN-
SERS,; ‘0005 . each carr.. paid 5/9

ASSEMBLED VARIABLE CONDEN-
SERS, ‘0003 : each carr. paid 4/9
SPACER WASHERS LARGE carr. paid '
per gross 3/3

SPACER WASHERS, SMALL, carr. paid
per gross -2/6
ACCUMULATORS, 4 volt 40 amps., carr. paid 22/6
ACCUMULATORS, 4 volt 6o amps., carr. paid 32/-

“BRUNET ” pattern Headphones, carr, paid,pair 27/6

M. RAYMOND

RIGHT OPPOSITE

27, LISLE

STREET, W.C.2

DALY’S
GALLERY DOOR

'Phone : GERRARD 4637.

‘Open 9 to 7, Saturdays 9 to 5 p.m.

TS
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EVERYBODY

Come along everybody. This is the place for the
right goods at the right price. No rubbish offered.

This column for CALLERS ONLY, No post orders at these prices.

AERIAL WIRE 7/2z .. P T it e SR v o gt 2/4 and 2/9
LEAD-IN TUBES, EBONITE s L v b’ 6" 9d., 9" 114, 12" 1/-
FILAMENT RESISTANCES, extra special offer, our usual 3/- lme ! . ! e 2/6
FILAMENT RESISTANCE, 7 ohms. co e o am e L ee LNEEEREEE
VALVE HOLDERS. 1,000 hest qua]ity, Smutsr—w ¥ .1 - . et ey b, o TRR

EBONITE VALVE HOLDERS, very special offer . o ; - each 1/3
TERMINALS. W.O. pattern, P.O. patt Telephone and othe1 deaxgn& A‘ll completu with

nut and washer o6 o . . oo oo 2 for 31d
TERMINALS. Extra large with nut zmd washet &y N W o 5 oo A 2 for 5d.
TERMINALS. Bargains in same e oo 0 cach 14,

Thousands of SWITCH ARMS our own make (that is why they are cheap Imt not nasty). , each 1/~

CRYSTAL DETECTOR PARTS, unassembled, 9d. (Cup and Whisker 2d. e\ttra)

SCALES. o180 .. o b .. 33d. and 44d.
INTERVALVE TRANSFORMERS Gua.rantecd eﬁicxcnt 5-1 1at10 aplendul value each14/6 and 16/-
BASKET COILS. 7 in set .. g ‘s set 3/6
CRYSTAL DETECTORS on Ebonlte s o o 2l
CRYSTAL DETECTOR, glass covered dustproof .. s 4/6
CRYSTAL DETECTOR, dustproof

CRYSTAL DETECTOR, extra specxa.l. :; :: t. 2;2 BRUNET

GONTAGT STUDS, highly finished . o per dozen 5d.

VALVEPINS .. .. .. .. . per dozen 7d.  Pattern

VALVE SOCKETS .. .. .. .,  perdozen 9d. | Double Receivers, 4,000 ohms,
NUTS 2z and- 4 BA. ) e .o "o 3 dozen 8d. N r [ .
NUTS 2 and 4 BA. o ot per gross 2/4 with outside terminals, complete with
WOUND FORMERS, 12 x 4, best quahty o g rpdE Cords and Headband

2 UNPOLISHED SLIDER knobs with 2 plungexs ., 2 for bd.

BEST POLISHED SLIDER knob with plunger ., ecach 31d.

BRASS SCREWED ROD, 2 BA, 12" es o each 3d. 25 / = PAIR.

BRASS SCREWED ROD, i BA, 127 " .+ each 21d.

BRASS, } square drilled for inductance o 7" 3d, 13" 44d | By post & W 21/.
No post orders at above prices.

RAYMOND CRYSTAL SETS FRENCH ’PHONES

ROYALTY PAID - - (SIPDE)
Stamped  B.B.C. 4000 ohm 25
s - - SO
27/6 30/- 32/6 -

by post -
With Phones 21/- set extra, y post 27/

M. RAYMOND
57, LISLE STREET, WC.2

/Phone : GERRARD._ 4637, . ) ._.  Open 9 to 7, Saturdays 9 to 5 p.m.

IR e
RIGHT OPPOSITE
DALY’S
GALLERY DOOR
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- “fE shall be glad to supply one of these illustrated showcards to all bona-fide
wireless dealers, complete with strip to paste across, reading : * IN STOCK—

' . ALL COMPONENTS FOR MAKING THE ‘B.D.V.’ WIRELESS SET.”
This is a great opportunity for the live trader to reap the benefits of our extensive

advertising campaign now being launched.

The'demand for these cards is very great, and we urge you, in your
own interest, to apply at once.

To the Wireless Enthusiast :—

The complete series of cards mow being issued with the famous
‘“B.D.V.” Cigarettes tells you in simple linguage how to construct
your own set—efliciently and inexpensively.

With this set working and a packet of *“ B.D.V.,"” your evening will be

one long round of enjoyment and satisfaction.

Start collecting to-day.

10623 D) V20f0r11w-
| D), o \J :

The King of Cigarettes

Al applications for showcards should be made to :~

.. “B.D.V.” Publicity Dept., Albion House,

59-61, New Oxford Street, London,
NN NN N

W.C.1.
ZINVZNVZNZNANZNAZN

]

<7\ INNZ IINNZZ NN '
s~~HULLO!  HULLO ! I~
THE DISTRICT LIGHTING SUPPLY CALLING

WIRELESS! WIRELESS!!
And Everything For It

Best French Headphones, 4,000 ohms, cach one tosted, 18/9 per pairi
ERICSSON’S Headphones, with 1.B.0." stamp, 22/6 per pair; SIEMENS
Headpliones, 4,000 ohms, 30/- per gmir; Brunet Traasforniers, 15[{6; S!n e
Brunet Headphones, 4,000 ohms, 25/.; 'Phonc cords, 1/3 each; Intervaive
‘Fransformers, ratio 5—1, 12/6 1good value); Aerial Wire, 7(22 copper, 2/6
per coil; Reel Insulators” 2d. eac y, 1/9 per dozen; Egg lnsulators 3d, each,
276 per dozen; Switeh Arms, good quality, 1‘; and 1 /3; Filament Resist.
ances, good value, 2/6 and 3/-; Shder and Plunger, compicte, 4d. each,
3/6 por dozen; Crystal Detectors, }}6, 2/6, and 3/6 cach, extraordinary
value; Dutch Valves, each ono tested, 10/-: French Valves 12/6 each, the
ﬂucs‘g on the m;rkﬁct ;}'o ha}\;ena ilan-gea s'iﬁik 405 = O

CRYSTAL SETS from 7/6. Pocke amp Batteries, 4-volt, - pe 5
Large Stock of Mu{.!.ABD, EDISWAN, and MA:I!.(:ONIp Valves.

Trade Supplied, Wholesale and Retail. 'I’hone: Museum 3043.

Contact Studs, with pnuts and Pocket Crystal Set, complete
2 - v/ 3 T
Washers ..o e84, dozen. with B.B.C “““"_’"_fff‘“‘_.lf'ensh.;‘/‘s‘!

vory distinct..........
THE DISTRICT LIGHTING SUPPLY
87, Tottenham Court Road, W.1.
THE CHEAPEST HOUSE IN THE TRADE.

)

AAABUSES, 24, 29, 73 and 14, PASS THE DOOR~amvand

7

THE SCIENTIFIC SET OF BASKET INDUCT-
ANCES. 150—3,000 metres, Setof6 - - - J/=
/ - - (Post 4d.)
3-COIL TUNING STAND, for above Coils,
complete with 3 coil-holders - - (post 8d.) 12/6
2-COIL TUNING: STAND, complete with -2 coil-
holders - - - - - - - - - - (Post6d) 9/6
CRYSTAL DETECTOR, with Universal Adjustment
(Post 3d.) 2/a
¢ SENSITONE" CRYSTAL. The perfect Crystal.
_ Per specimen S e e s e o e s e - -
SCIENTIFIC PLUG IN H.T. BATTERIES, best make.
16-v. Unit, 2/9 (post 9d.), -36-v. Unit (post 1/-) 5/6
‘0003 GRID CONDENSER, complete with
2 megohm grid leak - - - (Post2d.) 3/a

SCIENTIFIC SUPPLY STORES,

126, NEWINGTON CAUSEWAY, (4 doors from Elephant and Castle),
and at 8, Newington Causeway (Opposite London ‘Sessions House);
'Phone, Hop 4177, LONDON, S.E.1.

-ohms;

EX-GOVERNMENT
WIRELESS APPARATUS

INCLUDING :
C.W. Mark Il 3-valve Receivers; Mark {lI*
Short Wave Tuners; B. Mark 11 2-valve Receiv-
ing Sets; B. Mark I 2-valve Detector Amplifiers;
50-watt Transmitting and Receiving Sets; 60-
watt Transmitters; Loud Speakers; Wave
Meters; Variable Condensers; Microphones;
Transformers; Ammeters; 10-volt D.C. Motors;
Brown's Reed Type Telephones, 120 and 8,000
Buzzers; Voltmeters; 13 and 22-ft.
Masts; Insulators; and a large quantity of

Miscellaneous Wireless Apparatus will be sold at

STEVENS’'S
AUCTION ROOMS LTD,,

38, KING STREET, COVENT GARDEN, W.C.2.
On Wednesday, the 18th April,
at 12.30 precisely. :

On view Monday prior from 12.30 to 5.30 ; Tuescia‘?,_
9.30 to 5.30, and on morning of sale from 9.30 to 1130
o’clock.  Catalogues on application.

Telephone : Gerrard 1824,

Telegrams: Auks, Rand, London.

R/R
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99—105, CLERKENWELL ROAD, LONDON, E.C.1. 5“"ﬁ%i’:ﬁi‘,ﬂ'm,,,c,udea,/}mmes
T D T

We Specialise—j 2
surrs sesorers | EXIDC

The Principal Wireless

n
B R A S S A N D A L U M I N I U M Manufacturers standard-
ise Exide Batteries with
their valve receiving.sqts.

They know what disap-

i pointment can be ex-
perienced by users of

‘ inferior batteries.

Exide Batteries are used

all over the World, in

1 Submarines, on Motor

= Cars, Aeroplanes and for
all wircless purposes.

They retain their charge

EflllllllﬂllmlﬂllHII]IIIIIIIIIIHIIIII||||llIIIIIIIIIIIIﬂ||||I|IIIIIIIllllﬂllllllfﬂllllIIIIIIII“IIIIIIIIIIIIII]IllIII|III|I|I|IIHHIIIIIII!I]IIIIIIIIIIIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIlIIli_‘_;
= Six Reasons Why =
§ THE L E
- IONOPHONE Should be YOUR Choice :
g (1) Unequalled for Simplicity of Control. yar 3 g
S (@) Gives Maximum Range and Reproduction. =
= (3) Best Value for Money Obtainable. =
S (49) All Multiple Valve Sets incorporate High- =
= Frequency Amplification. E
= (5) Every Set is Backed by the Makers’ Guarantee g
= for 12 Months, and Post Office Approved. E
= (6) All Multiple Valve Sets are variometer tuned, E
£ 300 to 3000 metres without extra plug in =
= coils. £
E You do not need to be a.ski.lledl.ex!gin.eerltfo. obtain good results E
el o e e T =
= and have a demonstration at our showrooms one day this week P £1 ;
= Write for a Copy of our Illustrated Catalogue. T L e i S g
= ! Valveand Crystal Cablnet - - 8 0 T
= G. DAVENPORT & CO. LTD. iiiitmrm. @ @ 5458 S
= 2450 =
: :

—

Send us your enquiries

T S ——

for long penods, do not
froth, and give longest
lif

- 6.v.40-AMP.HOUR EXIDE BATTERY
They are used by the British Broad-
casting Company for Transmission.
INSIST ON AN EXIDE FOR YOUR SET.

Obtainable from Wireless Dealers and Exide Service Agents

gpecial parts mage  Sandussumpleand S e

to your requirements. we will quote you. =" _ i
Messrs. C.F.& H.BURTON (i «s({Thlovide BEcries s
Progress Works, e
[ UGN PR e | TR | SN

PHONE: 560 WALSALL e




TERLIN

Loud “Speakers
and Amplifiers.

PRICES:

1200mms £6:0:0
£6:2:6

2,000 ,,

DO you require a Loud Speaker which will
afford you the greatest “satisfaction in
respect of purity of reproduction and
volume ?
“STERLING "’ Loud Speakers are just what
you want. . Employ thém for the long and
warm days—

FOR THE GARDEN, PICNIC & RIVER,
ATHLETIC SPORTS, FETES, &.

amplification, use ‘‘ STERLING’’

Low-Frequency Amplifier Units or
Power Amplifiers. s s

To be obtained from all dealers or direct from

Sterling Telephone & Elec_’rnc Co., Lid.

TELEPHONE HOUSE,

210/212, Tottenham Court Road, London, W.l.

Telephone No. : Telegrams :
4144 Museum (7 lines). Cucumis, Wesdo, London,
Works: DAGENHAM, ESSEX.
BRANCHES:

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

We guarantee that all Broadenst Radio Apparntus sold by wus

1
If your set is not provided with

YOU ARE INVITED TO HEAR
THE B.B.C. CONCERT
ABSOLUTELY FREE

_ as received by
THE

————— | .

REGISTERED

Demonstrations, 11.30, 5-6, 7-10 p.m.

Detailed instructions and demonstra-
tions gladly given without any
obligation to purchase.

By the specia! construction of -the
LATTIKONE TUNER

an exclusive feature of every Crystophone;

signals are improved by o

500/0 INCREASE in Strength:

Read what a satisfied user says about the

CRYSTOPHONE
Type 34.

This is_truly a wonderful Set, as 1 reccive clear tele-
phony from Paris, Drussels, Ostend, Le Bourget, Bir-
mingham, and many other Stalions, although my acrial
is only 26 ft. high one end and 18 fL. the other, and I am
situated rather lorw.

You have my congralulalions,_and 1 ewish -your
business the best of luck, which 1 ain sure yon toill have
imnrediately the public have once hslcncd-m on -your
production,

J. L. S.

s

Ewell.
2/1/23.
REVISED PRICE LIST

“The Scout”- Crystal Receive
® Royagty Inalnded 3 0 0
21. Crystal Recei
Hagalty infiuded. 400
20. Crystal Recei
sty nctude, 4100
30. Crystal and One Valve L.F.A.
_r)l?o;alt;lilnclud::f fve 10 10 0
31. Crystal and One Valve (Detector)
< Royalty included. 1
33. Crystal and 2 Valves (1 Detect
ylssd2 e (L Decteig 3 970
34, Crystal and 3 Valves (1 Detect
r.!t'{so;aal?ynmcludgdve“ <oi: or)zo 0 0
Above pnces mclude Valves.

i SOLD BY ALL~LEADING STORES
_; AND WIRELESS AGENLS

Please write for Catalogue.”

THE CRYSTOPHONE
MANUFACTURING Co. Lo,

16 WELLS STREET, OXFORD STREET,
LONDON, W.1,

3

990

conform with the conditions of the Broadeaster's Licence issued by
e R L Do TELEPHONE: MUSEUM 1664. d h
1eeg i = ol
Printed and published every Triday b) the proprietors, The Amnlgnm:ﬂ:;} Bt é%'!! (1922) Ltd., The Fleetway House, Farringdon "Street, London, E.C.4.
Advertizement- Olfices: Messrs. J. H.

Lile, Ltd.,
Vost. Subscription rates:

ageats for Australin and New Zealand: Messrs, Cordon & Gotch, Ltd. ;

4, Ludgnte Circus, Lond
Inland and Ahroad, 17/4_per annum, 8/8 for

RLY
for Canadn:

. e} Bemscered as newspaper and for transmissior by (,anudmn Magrzine

nhths. Sole agents: for South Afrlea: The Céntral News Ageucy, Ltd.
The Imperinl News Co., Ltd. Suturday, April l;{ 1119‘13\..

/

Sole

108068 Central,

Phone

jons-for Advertisement Space in' POPULAR WIRELESS to be made to JOHN H. LILE, Lid. (Sole Agents), 4, Ludgate Clreus, London, EL.4.

Aﬁ Applicat
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THE LEADING WIRELESS WEEKLY.

Popular Vireless

: PRICE 84.
No.47. Vol.IIL SCIENTIFIC ADVISER: SIR OLIVER LODCE, F.R.S., D.Sc. ‘ April 21st, 1923.

Wireless on a Pullman car
running between London and
Dover. Sir Davidson Dalziel
is seen listening to a concert.

FEATURES IN THIS ISSUE.

Tuned Anode Conversion. Transformers for A.C. Charging.
A Novel Tuning Arrangement. Constructional Hints on Loud Speakers.
Notes on Accumulators. A Unit Broadcast Receiver.

And Articles by William Le Queux, M.LR.E., E. Blake, A.M.LLE.E., and
Captain H. Shaw, M.Sc., A.R.C.S., F.Inst.P.; and Special Report of
Captain Eckersley's Lecture.
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REACTION

April 21st, 1023,

THE

(Inelusive of all Royalties.)

¢ro |« HESTAVOX H”| vo. 204

2-Valve Broadecast Receiver
Price S £12-7-6

TO THE PUBLIC. TO THE TRADE.

ASK YOUR DEALER FOR A| WRITE US AT ONCE
DEMONSTRATION OR WRITE! FOR TRADE AND

VERYONE. realises the vast importance of the use of
E variable reaction in Receiving Apparatus, and it
has recently become a standard feature in many
Broadcast Sets. In this connection we should like to
emphasise the fact that ALL |[FEsTAvoX |Receivers con-
taining two or more valves have been fitted with Variable
Reaction SINCE THE BEGINNING OF LAS1
OCTOBER, when rthey were first placed upon the
market. At that time, owing to the widespread belief
that Reaction of any description was not permitted under
O. regulations, we refrained from extensively adver-
tising this very vital point in the construction of our
jmstavox ir| Receiver, which has achieved such remark-
able success in selectivity and long-distance reception.
In order, however, to settle any doubts, we would point
out that the [EEstavox i ] Receiver is, AND ALWAYS
HAS BEEN, fitted with Variable Reaction to the fullest
extent permissible under Post Office regulations, and com-
plies with all the requirements of a Broadcast Licence.
It is said that self-praise is no recommendation, but the
present enormous demand for [HESTAVOX | apparatus from
Trade sources conclusivel