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Noiseless

Sensitive

Robust

There is no better valve for wireless work than
the Ediswan Type A.R. It is silent working,
sensitive, and essentially strong. It gives
high amplification, is very compact, and
extremely economical in current consumption.

This Valve—made by the makers of the world-
famous Ediswan Electric Lamps—has been specially
designed for operation on low plate voltages and
is particularly recommended for amateur work.

© 0000000000000000000000000000000000005300 ¢
S We have had very considerable experience tn lhe 4
¢ development and manufacture of the Thermionic Valve. g
s The first experiments in conncction with the investigation >
e of the ** Edison Effect,” on which the working ofa valve o s
® depends, were cavried out at our Ponders End Woyrks ®

:by Prof. J. A. Fleming, who was then in our employ. °
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PRICE 185s.

DESCRIPTIVE LEAFLETS FREE ON REQUEST.

Also manufacturers of complele Receiving Sets, Accessories,
and H.T. and L.T. Baltleries.

Ask your usual Dealer, and if unable to supply send us
a post card with his name and address

THE

EDISON SWAN ELECTRIC

CO., L'TD.,
Contractors to H. M. Admiralty, War Officz, Royal Air Force

123/5, Queen Victoria St., E.C.4,

and 71, Victoria Street, S.W.1.

WORKS: PONDERS END, MIDDLESEX.
Branches in all Principal towns
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mﬂThe - BR.()WN ”E
LOUD SPEAKERS

with new improved
Curved Horns

THE requisites of a Loud Speaker

are pure tone, clear articulation,
and good volume of sound. The
BROWN Loud Speaker possesses all
these qualities in a marked degree.
Type H. 2 has been designed to meet
home requiréments, both as to volume

of sound and price.

PRICES
H.2 (Small), Low Resistance.
120 ohms, beight12in. £3 0 O

H. 1 (Large), Low Resistance. 120
ohms, height 2} in. 0
High Resistances for cither size, 2/6 to §/-extra.

THE BROWN MICROPHONE
AMPLIFIER.

This amplifier gives .a magnification much greater
than that obtained from a twe-valve amptifi:r

P
lustrated Catalogue of Head- 1ow Resistance (126 nhos input)  £6 00

phones, Loud Speakcrs and High Resistance (2,000 ohmsinput) £6 2 6
Amplifiers, post free. Obtainable from All Wireless Dealers.

Sole Manufacturers :

S. G. BROWN, Ltd.,

d Sho (Retail onlu).

19, MORTIMER STREET, LONDON, W.1.
Head Office and Works (Trade Only), Victoria Road, North Acton, W.3.
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HULLO !!! C.Q). WILL DAY CALLING

TO ANNOUNCE SOME RARE BARGAINS
READY FOR THE OPERA BROADCASTING

BlJOU CRYSTAL RECEIVING SET in
imitation Moroceo, wave-length 600
metres, stamped B.B.C. Priee, inelud-
ing fee 00 At 5o .- we  20/= each

A THOROUGHLY RELIABLE PAIR OF

HEADPHONES, stamped B.B.C. . 20/= per pair

100 feet 7725 Stranded Copper Aerial Wire 1/10 per coil

FACTURER’S STOCK OF GUARANTEED 7,22 HARD
DRAWN AERIAL WIRE IN 100 FT, HANKS, WE ARE
ABLE TO OFFER THIS AT THE LOW PRICE OF
2/2 PER HANK OR 2/- FOR 50 HANKS AND UP,

Sheet Ebonite, Grade A, cut to any size

Every requisite in Stock for Wircless TRADE SUPPLIED.

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

The super marvel Crystal with Silver Detector Point at
2/6 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 45377. Telegrams : Titles, Westrand, London.

HAVING PURCHASED THE WHOLE OF A MANU- a
§
g
S D)

§
g Do not fail to try the NEW “DAYZITE,"” Regd.
Enns

=
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TOPICAL NOTES AND NEWS.

The ““ Rev.” Uncle.

CCORDING to a notice in a daily
paper Uncle Rex has taken “ Holy
Orders,”” and should now be ad-

dressed as the Rev. Rex Palmer. Un-
_doubtedly we must expect a new class of
! Sunday concert.
* * L ¥
Not True.
PEAKING to Mr. Palmer—I mean the
“ Rev.” Uncle—about this, he indig-
nantly denied that he had taken such
a step, and pointed out that the “x” in
Rex had been misprinted ag a “ v.”
* * *

Unele Arthur Chased.

WAS surprised the other afternoon to see
Uncle Arthur rushing breathlessly past
the studio looking very perturbed.

“What’s the matter?”’

microphone of the new studio. “I want
to come again,” he remarked, ““ and to say
more to the listeners-in; you have to get
used to it.”

OUR COMPARNION PAPER

“ WIRELESS REVIEW AND SCIENCE
WEEKLY ' (3d. from all bookstalls and
newsagents), is proving to he more greatly
in demand than was anticipated, and
to prevent disappointment, copies should be
ordered in advance, No. 2, out on Tuesday,
June 5th, will contain, among many other
interesting features, articles by Dr. Lee de
Forest, Sir William Noble, Sir Oliver Lodge,
F.R.S., and many other well-known scientists,
ORDER YOUR COPY NOW!

Wireless Racing.

FURTHER attempts at jockeyless horse-
racing are being made in France. The
horses are to be fitted with small frame

I asked. “ There’s a
man after me,” he
said, and pushed me
into the studio.

* * *
Il1-health . Due to
Broadeasting.

AFELY inside,
uncle unfolded
his tale of a man

who had chased him
that morning, and
how a policeman had
to be called to take
him away. “The
man’s possessed with
the idea that I am the
cause of the wireless
waves interfering
with his health. Tonly
got in by the skin of
my teeth — through
the back door.”

fo* * *
New Uncle.
HEAR that Mr.
Page has been

Hungry Uncles.
BELIEVE the “uncles” enjoy them-
selves as much as the kiddies when
children’s story-time arrives. The other
day I caught Uncle “Cactus™ busily
engaged with some cream buns while Uncle
Jeff was in the studio telling the tales.
* * i

Tea or Tales ?

UNCLE JEFF was not going to be left
out of it for long, however, and he
soon called out ?or,Uncle “ Cactus.”

The remainder of the children’s hour was

spent in a competition between the uncles

as to who should tell the tale, and who
should have the tea. After all, I don’t
think we can blame them, for they both
work very hard all day, to say nothing of
the evening.

£ * *

Novel Demonstration
Van.

IT is difficult to give
demonstrations
inr:mote country

villages, but Messrs,

Wireless Service,

Ltd., have overcome

this by rigging up a

special van. It con-

sists -of a touring
motor-car, the body
of which has been
camouflaged to look
like a small country
cottage. A shortyet
efficient aerial has
been erected on the
roof, and the interior

is equipped with a

Getophone two-valve

receiving setand loud

speaker equipment.

Some very successful

tourshave been made

in the country dis-
tricts within 100 miles
of London, and the

promoted to the
position of ‘‘ Uncle”
at2LO. Though his
full title has not yet
been designated, he often takes the part of
announcer.

* * *

Lord Mayor at 2L O.

THE Lord Mayor appeared to be quite
at home in front of the microphone
when he spoke at 2 L O some days
ago. He told me that he was the first man
to speak on the telephone in the days of

Edison and Bell.

* Tk *

‘“ Have to Get Used To It.”

HE was very pleased with his first
experience of broadcasting and was
proud of the fact that he should be

‘the first Lord Mayor to speak through the

broadcasting stations, should the ** group ** system materialise.

This studio, that of the London Broadcasting Station, may become the central studio for all the British

and, on the right, the famous tubular bells.

aerials and loud speakers in conjunction with
receiving sets on their saddles. Each horse
will be ““tuned-in” to its own particular
wave-length, and it is hoped will respond to
the instructions from its jockey in the
grand stand. .
* * *

Brighter Tennis.

CERTAIN lawn tennis club claim

better and brighter tennis sinee a

wireless installation and loud speaker
has becn installed. The club has prepared
an open-air dance ground for the use of
members during Saturday afternoons, when
the proposed dance programmes will be
broadcast.

Note the ¢ blanketing,” the microphone,

vanhas visited several

market towns and

given demonstrations

in the market-places.
* * *

Better Transmission.
AM told by the B.B.C. that they are
experimenting with a yiew to eliminate
the ‘‘rushing’ noises that are heard
when a land line is used.
* * *

A New Code.

I AM told of a new alphabet for use in
wireless telegraphy which will enable
transmissions to take place nearly

twice as quickly as at present. Tests have

been made in Ameriea and at the G.P.O.,

London, and good results have been

obtained.-

(Continued on page 578.)

[Every Friday. ~
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‘NOTES AND NEWS.

(Continued from page 571.}

“Clear the Ether. -
THE ‘inventor, General Squier, said that
the pr opose(l improvement in sending -
messages would not only make it
hossible to send them faster, but would also-
elp to clear the ether of disturbances oveér
a wide range of frequencies.

—
_Calling the tennis players by radio at Hurlingham.

In Use for Eighty Years.

IT is interesting to note that the inter-
national code perfected by Professor
Morse was-first used 80 years ago.

What Next ?

THE following message has heen sent to
artistes who sing at the Sunday
concerts organised by Reginald Mills,

the controller of the Sunday League, who

have broadecast :
“ As we notice you have recently sung at

a wireless concert, and as the British Broad-

casting Company only pay you a guinea, if

anything, we shall not be able to pay you a

larger fee than a guinea at any concert at

which you appear for us.’
No comment is necessary.
* % * c

The Sheffield Station.

IT is hoped that the relay station at
Sheffield will be opened within about
a month from now.

5 = *

2LO “ Testing.” )

NCLE REX tells me. that his wife

-distens-in - to  Mrs. ; Peel’s. cooking

recipes every ~evening,

when Uncle returns, a dish- from one or

other of them is ready for him to sample.
# * Ed

New Stations.
l AM told that in June a high-power

station will ~be opened at. Buénds .

Aires ; two other stations will be ‘réady
in South America later in the year. These
stations will Be in direct communication
with the French station at Saint Assise,
with Nauen in Germany, and with Long
Island in U.S.A. If South America desires
to communicate by wireless with this
country, she will have to send her message
via France, owing to the Post Office not
yet having granted a licence for the erection
of a station in this country.

.and often-- - troubles and charg-

_Broadcasting and Theatres.

THE effect of the broadecasting of The
Marionette Players, from the Scala

some evenings ago, was instan-
taneous. The very next day seats were even

more rapidly booked up than usual, the'

first bookers being listeners-in who had
heard the play the evening before. This

-seems -to me *to-point very -strongly to the-

effect broadcasting has on the theatres.

* * *

‘The Causes of ‘* Fading.”

MATEURS are invited by the Radio

Research’ Board,.through the -Radio.

. -Society of Great Britain, to assist in
the investigation into the cause of * fading ”’
and similar irregularities in the strength
of signals. Those who wish to assist should
communicate with the Secretary, Dept. of
Scientific and' Industrial Research (for.
Radio Research Board), 16, Old Queen
Street, SW. 1.

be “forwarded, which should be filled up

and returned after observations have been

made.
%* * *

Cpera at bW A,

HEAR that the Welsh station is to have
an opera broadcast in the near future.
The opera, composed by Major Corbett-

Smith, the station director, “is" to be” per-

formed and broadcast. from the studio.

‘This will be the first time that an opera will

have been both performed and broadcast

from the station itself. I am told that this
particular -opera was written in 1913 for
the London Coliseum, under the title of

* Elizabeth.”

* * *

Broadeasting a Battle.

AN invention is said to /have been
perfected in America to transmit
photos by wireless. The inventor, Mr.

Francis Jenkins, suggests that it will soon

be possible for an admiral to witness a

battle at sea or a general to watch the

movements of troops miles away. Further,
it is claimed that it will be possible to have
motion pictures by the same*method.

* *

New Form of Dull Emitter.

I AM given to understand that in the
States the amateurs are adopting a
type of dull emitter valve known as

the W.D.—11, which operates on a filament

current of only 11

If this address is used, no .
stamp will be necessary. A form will then-
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mendous welcome among our readers.
Quite a number of bookstalls told me that
they were sold out very quickly and that
many people were disappointed. After all,
it is not very remarkable, for « W. R"'
contains such a host of wonderful articles’
from the pens of the foremost scientists

"of the day that an increading demand is
-inevitable.

* s *
Virtue Rewarded.

MMEDIATE reward followed 2L Qs
recent explanation to the kiddies of
how to clean their teeth, for on' the-

following morning each “ Uncle ” received
a neat little present in the form of a tube
of tooth paste. Evidently some enterpris-
ing manufacturer believes in- striking
while the iron is hot.

* # *

Success of Operas.

ISTENING to the “Magic Flute” the
other _evening,. I. was.agreeably sur-
prised by the clearness of the. trans-

mission ; the B.B.C. are to be congratu-
lated on'the progress made since. the last
opera season.. L. have received. several
letters from our readers stating that they
were pleased with the improvement.

* TR *

The Prince of Wales.

VER 50 Ilisteners-in from London
and the neighbouring districts have.
sent a letter to Messrs. Chappell &

Co. condemning the latters’ decision to
prohibit the broadcasting of the Prince of
Wales’ ‘speech from the Queen’s Hall on°
Whit Sunday. This shows ' the strong
public feeling that has arisen owing to’
action of the theatres and musio
publishers with regard to"the. B.B.C.
* * *

Back to the Crystal.

ANY of the American “fans” are
returning to the crystal as a detector,
and remarkable results are reported.

High - grade crysta] sets have been con-
structed that do away with the usual dead-
end losses, basket coils being used for tuning.
Ranges: of from 100 to 500 miles . are
nothing unusual. It must be remembered
that some of the American broadcasting.
stations use more power than do ours.

ARIEL.

volts which may be
supplied by an or-
dinary dry-cell bat-
tery of 14 volts. It
certamly eliminates
the accumulator

ing difficultiés  that
harass many ama-
tours.’ < This class of:
valve, however, is
little used in’ this
country, though it
has been on the-
market for some
time now and is
really, most efficient.
* * *
““Sold Out.”
OUR companion
paper,  Wire-
less Review and
Science Weekly,”

has had a .tre-

An interesting view of the double doors leading into 2 L O's studio.
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'TO ESTIMATE THE CAPACITY OF AN AERIAL,

By SIR OLIVER LODGE, F.R.S., D.Sc. (Scientific Adviser to POPULAR WIRELESS).

In this article our scientific adviser deals with an important subject, which generally involves most advanced mathematics,
in a manner well within the understanding of the amateur,

ERTALS can be made in innumerable
shapes. But the original Marconi
aerial of a single vertical, or nearly

-vertical, wire, suspended -from a high post
by an insulator, is one that is very likely to

be used, with slight modifications, by an-

amateur, and in its simplicity it has advan-
‘tages. To estimate the capacity of such
an aerial, the simplest plan is to take it as
onc-twentieth of its length. It may be ex-

pressed in centimetres, or feet, or any units-

of length you please. It is unfortunately
rather customary to specify it in micro-
microfarads, which are not a convenient
unit, though they are approximately of the
order of a centimetre. Accurately, each
micromicrofarad is ‘9 of a centimetre—that
is, 10 micromicrofarads equal 9 centimetres
—which is just near enough to be confusing.
Besides, centimetres are so much handier to
work with. To convert a capacity expressed
in micromicrofarads into centimetres, you
only have to multiply it by -9. That is to say,
'subtract about 10 per cent. of its numerical
value—a centimetre being the larger unit of
thetwo, and therefore a given capacity being
expressed by a smaller number in centi-
metres.

A Rough Estimate.

I say, then, that the first rough esti-
mate of a vertical wire is J5th of its length.
It will depend a little on the thickness of the
wire, and still more on how near objects,
such as buildings, are to it. These always
tend to increase its capacity. And Zth
of its length will therefore be an under-
estimate. Fleming finds that it is well to
add ten per cent. to the calculated value,
in order to aflow for the effect of the earth,
which is inevitably not very faraway from
a part of the wire. This comes to the same
thing as measuring it in micromicro-
farads and then calling them centimetres,
without reduction. In practice, it will be

found that a wire suspended from any build-

ing, such as a chimney, although stretched
quite free from it, but hanging downnear it,
will have a capacity not much less than 6
per cent. of its length, instead of 5 per cent.
as above estimated fov a fairly free wire.

If a wire, instcad of being vertical, is
horizontal, the influence of the ground is
more marked; and, at any height likely
to be adopted in practice, /4th of its
length, or 6 per cent., is not a bad rough
cstimate.

Usual Type of Aerial.

If, however, any part of the wirc is in a
building, isolated in a moderate-sized room
for instance, (,th of that part of its
length would be a fair guess at its capacity.
Hence, if an aerial has three portions, one
part in a building, one part nearly vertical,
and one part horizontal, we might take
fyth of the: length for the horizontal,

- g5th of the length for the vertical, and
+5th of the length for the internal portion,
and add them together for the total capacity.
Any wire coming through an earthed tube
will have a greater capacity, and to estimato

“that the size of the- tube and of the wire
must be more accurately known.

I have said that all the above fractions will
depend to some extent on the thickness of
the wire, but they change only very slowly
with that thickness, and if the length and
thickness of the wire increased together; so
that " if one was doubled thc other was
doubled too, no change would be made in
these fractions. They may be taken as
roughly correct for a wire 5 metres in length
and p;th of a millimetre in diameter. If
the length is made 50 metres and the
thickness 1 millimetre, the fractions will
remain the same—that is to say, still jzth
of the length will be a rough approximation
of the capacity for an isolated vertical wire,
+sth of the length for an isolated hori-
zontal wire, and +.th of the length for a
wire isolated in a large room.

If the isolated vertical wire is much.

thicker, say ten times as thick, so that the
5-mctre-length is a millimetre thick, then
instead of taking 5 per cent.. of the length,
we must take 6 per cent. That is the kind
of difference made by a tenfold increase in
the thickness.

Multiple Wire Aerials.

Very often an aerial, instead. of being a
singlé wire, is a pair of wires in parallel,
kept apart by distance pieces, say, a foot or
two or a yard apart. In that case we might
expect the capacity to be doubled. It is not
quite doubled ; it is about one and three-
quarters what we should estimate for each
wire separately. Professor Fleming has
made experiments on the actual capacity of
multiple wires, and his treatise must be
referred to if more exact details arc wanted.
But really the capacity of an aerial ought
to be measurefl by experiment, since that
would take all the circumstances into
account. It is impossible to calculate them
all, and not worth while. But iteis useful to
be able to make a rough estimate of what
the capacity will be.

Another common form is four wires

arranged at the corners of a square, being"

kept apart by a cross-piece of wood or other

‘material. Assuming that the wires are two

or three feet apart, the combined capacity.
will be roughly between two and a half and
two and three-quarters that of each wire
separately ; and, by using a factor like
that, some useful notion is obtained of
what capacity to expect in a given case.
Before leaving the subject, however, we
had better write down the formule which
have enabled us to make the above rough
estimates. But no simple formula like this
can take account of all the varied circum-
stances associated with an aerial, for its
capacity depends upon not only itself but
upon everything in the neighbourhood. It
is pretty easy to calculate the self-induction
of a given wire, because that depends on its
length, thickness, and shape. But its
capacity is another matter. That depends
on all those things, too, but it depends on
other things in addition. Still, a rough
estimate can be made, and the estimate is
often quite sufficiently near for a knowledge
of the wave-length to be expected when a

.given capacity is connected to a given

self-induction.

| CATALOGUES.

A NEW wireless map of Great Britain has
been published by Phillips’. It has been

compiled from information supplicd
by the Wireless Press, Ltd., and measures
36 in. by 48 in., with a scale of 12 miles to
the inch, showing at a glance all transmitting
stations with their call signs. Broadcasting,
Commercial, Avia‘ion, Amateur, and Admir-
alty stations are all included. There is
a complete index to all amateur and ex-

- perimental stations, thc origin of a call

sign .being at once located by means of
numbered squares. Diagrams with com-
pass bearings show the direction of impor--
tant overscas stations in relation to different
portions of the map.

One of the huge high-frequency generators at the Gerinan station Eilvese.
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A CRYSTAL ADAPTER.

. This handy little -device - will - prove- very- useful when a valve burns out, or
~ when the battery unexpectedly runs down.

THE adapter about to be described was
designed upon an occasion when the

writer ~was unfortunate enough to
break beth -his‘valves when he wished to
receive a certain conggrt; thus, its origin
arosc from a necessity.

It consists of a crystal detector mounted
on four valve legs. - The base consists of a
piece of ebonite; 3% in. by 1 in. by } in.
The -four valve ‘legs, terminal, crystal
(Hertzite), and a crystal cup, .were pur-
chased from a local dealer for 2s.

The ebonite was trimmed up to size with
a file and the holes drilled for the valve
legs, the filament legs being 1% in. from the
end and the grid and plate legs being set at
the irrespective distances on either side of
these. The crystal cup-fixing screw was
2 B.A, so a hole No. 11 was drilled i in.
from the grid leg.

Another hole was drilled { in. from the
erystel cup, with a No. 11 drill, to take the
terminal. Three-quarter inch from the oppo-
site end a hole of the same diameter was
drilled to take thenutand bolt for clamping
cdown the cat’s-whisker adjustment arm.

The ball or socket arm was made from
a piece of brass, 4% in. by } in. by }in. A
hole % in. from one end was drilled No.
11 to take a nut and bolt, at the other end
a hole } in. diameter and 1} in. from the end
was drilled.

Two and one-eighth in. from this hole was
drilled another hole to take a }-in. rivet.

Another piece of brass, 2 in. by { in. by 4 in.,-

was used for the lower arm, and #, in. from

inserted in one end, and 1 in. of same in the
other, or if any amateur possess a lathe he
may be able to turn this all in one.

A "piece ‘of ebonite may be used to make
a handle to fit on the 1 in. rod, and on the
other piece of rod the cat’s-whisker should
be soldered. The bell should be put into

place before the two arms are riveted

2l & 8ot
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oneend a hole to take a }-in. rivet was drill=d,

while at the other end a hole } in. in diameter
cand § in. from the end was made.

Universal Adjustment.

The piece of brass, 53 in.long, was bent.

at right angles, 2 in. from the end in which
the }‘in. hole was situated. The opposite
cnd was bent at right angles, § in. from the
end, onl) in the opposite direction, thus
the piece of ‘brass formed Z shape. The
smaller length of brass was bent at right
a.n"les, vr in. from the end, in which the
rivet hole was drilled.

The ball is ,; in. in diameter, and was
made in brass with } in. of } in. brass rod

together, and when the arm is finished, it
should appear as in the diagram.
Wiring Up.

After assembling, a lead was taken fromn
the terminal to the crystal cup, and another
from the adjustment arm clamping screw
to the plate leg ; this wiring should be done
on the underside of the adapter. For use
the adapter should be inserted in the de-
tector valve socket of the valve set.

A lead is taken from the aerial terminal
on the set to the terminal on the adapter.
The H.T. and L.T. is removed and the
terminals shorted with short pieces of wire.
The tuning is done with the condenser
and eoils on the original set.

“POLITICAL NIGHT”
AT 5W A,

By our Cardiff Correspondent

S already announced in our interview
with Major Corbett-Smith, the
director of Cardiff Broadca.st'ng

Station, Saturday is known as * Political
Night.”

Accordingly, learning that Mr. J. E.
Emlyn - Jones, the well-known shipowner
and Liberal M.P. for North Dorset, would
be broadeasting his views on the 7th inst.,
I wended my way to the studio and had the

pleasure of hearing an admirably concise’

and broadly based statement of that gentle-
man’s political faith.

In the first place, it must be understood
that controversial matter is not allowed to
be broadcast. There will be political debates
later on, but even then the discussions will
not be of an electioneering character.
* Political Night *’ is, without doubt, a bold
coneeption ; already has it been justified’;
it will continue to be justified.

As Mr. Entlyn Jones stated in his speech,
it is the duty of every man and every ‘woman
to take keen iuterest in their couniry’s
welfare, and that could-be done properly byl
falthful adherence to_one or other of the
great political partiés. . Party adherence, in'
fact, formed the really adequate vehicle of

-expression in state affairs. In the present.
welter of conflicting conditions no one'
could afford to be disinterested. Parliament
is the organised opinion of the nation ; that
opimion is best organised when Parlmmvnt
through its members, is representative of the
entire body of voters.-

The Time Limit.

Dealing with his personal opinions,
Mr. Emlyn Jones affirmed that his politics
were a form of religion to him. He believed
absolutely in the tolerance of all views,
providing they were of national utility. He
was at one with Voltaire in that, although
many were bound to disagree with himself
in political faith, he would fight for the right
of his opponents to hold and to prosecute
their own views.

I had a chat with Mr. Jones during the
usual half-hour recess, and as a matter of
eourse 1 wanted first to learn how he had
felt while speaking into the *phone.

‘I missed,” he said, ““ the inspiration of
a seen audience, but Sir William Graham
has just telephoned to say I did very well,
so I suppose 1 ought to be satisfied. As
you know, I have been reading from type-
seript to-night, whereas I never use notes
when delivering a speech.”

I remarked that Welsh speakers, ag a
rule, do not need notes when speaking.

“ Quite s0,” replied Mr. Jones; “but I
had a time limit, and also had to be careful
to keep within the rule laid down by Major
Corbett-Smith as to controversial matter.
But speaking from notes is not conducive to
inspiration, although it may be safer. It is,
however, just as well I took the precautlon
of writing my speech, because of the time
limit. I had no ldea of the passage of time
while at the *phone.”

I pointed out that most people lost the
sense of time while broadeasting.

Mr. Jones was interested to learn he had
been listened-in to from all parts of the
countr)—London, the Midlands, and the
North.

Great Educational Value.

- Broadcastmg is a wonderful thing,” he
went on; “and 1 see in it a means of
education such as we have not had before'
northought possible. People will be listening-
in to subjects wh\eh up to now have hardly,
intercsted them. °Science Night’ will come
along, with an address about something'
-almost unknown to the average man. It
is quite possible he will sce that that
something is of fundamental 1mporta.nce
to human welfare. He will probably go'
to a library to read up the subject. He
will feel an incentive to educate himself
along that line. I say this, if bmadcastmg
does not lead to more than that it will still
have -justified itself. But therc is the
musical side as well. The music given at the'
Cardiff station is an edueation in itself.”

“Yes,” I remarked, * the station in its’
ambitious programmes i3 representative of
the Cardiff spirit of progress.”

Mr. Jones agreed, and concluded with the
expression of his belief that the city is
indebted to Major Corbett-Smith for
‘enabling Cardiff to add substantially to its -
already Immense importance.



‘Popular Wireless Weekly, June 2nd,.1923.

6581

A TIMED SPARK FOR C.W. TRANSMISSION.

By B. H. J. KYNASTON.

This system is interesting, inasmuch as it is one that is_well within the scope of the average experimenter possessed of
a transmitting licence and the simple apparatus involved.

ALMOST every amateur who transmits
on C.W. uses the valve as a generator
of high-frequency oscillations. This
article, which describes an entirely different
method of C.W. transmission, should prove
of interest to those amateurs who want to
try other methods. Also those who require
to alter cxisting spark sets into C.W.
transmitters, '

A few years ago I made a transmitter of
the timed spark type, which transmitted on
about 8} watts, and had a normal range of
approximately thirty miles, using three
valves at the receiving station. Although
the range obtained was not as good as that
obtained by valve transmitters, the set had
one decided advantage, which was the cost
of maintenance. As the current used was
taken from the 250-volt electric light
mains, and there were no. accumulators or
valves, the running costs were very small.

The circuit used is shown in Fig. 1, and is
slightly different from the circuit employed
by the Marconi station at Carnarvon. The
principle upon which the transmitter works
is as follows. The trigger spark gap TS in
Fig. 1, is revolved at a high speed by means
of a small motor.

Two Primary Circuits,

Upon pressing the transmitting key K
the induction coil causes a spark to pass
between the gap, B. As the coil, A, is in this
circuit, a high-tension current is induced in
the coil, C, and the two small condensers in
the circuit discharge across D and Q.

The spark which passes the gap, Q, is
ionised, and as the condenser, K, ischarged,
owing to it being connected direct to the
250-volt mains it will discharge as soon as
the ionised spark -jumps the gap, Q. When
the trigger disc has turned so that El and
E2 are opposite, the induction coil will spark
between these electrodes instead of the
previous ones. The transformer F-G being
now in circuit, the circuit containing K2
now discharges.

It will be seen that owing to the trigger
disc revolving rapidly the two primary
circuits will oscillate alternately. The coils,

L, induce these oscillations into the aerial

coil, M, and as the aerial circuit oscillates
after the oscillations in the primary circuits

have died out, the power in the aerial circuit
is radiated in the form of continuous waves,
as shown by Fig. 2.

Construction of Dise.

The actual number of studs on the
trigger disc is not shown in Fig. 1, but in
the set made by the author this disc was
made from a wooden wheel 4 in. in diameter,
with forty copper nails driven in the rim,
and all connected together by copper wire.
The actual number of studs used is not
important, however, to obtain good results
over thirty should be used. This discharger
was driven.by a ten-volt motor driven from
the 250-volt mains by placing a resistance
of 80 ohms in series with the motor. This
resistance consisted of two 50-candle-power
lamps in parallel. Since thc lamps con-
sumed two amperes each, the current
flowing through the motor could not
exceed four amperes. However, to make
sure no damage to the motor could be done,
a five-ampere fuse was inserted in circuit.
Thir fuse consisted of one strand of No. 38
copper wire.

The induction coil was worked from the
mains in exactly the same manner, and a

foil and photo plates, and the actual
capacity of these condensers is not im-
portant, since they do not affect the wave.
length. Six sheets of tin foil, 3 by 4 in.,
should give a large enough capacity.
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fuse also inserted in that circuit. Iron wire
resistances instead of lamps can be used if
desired, the amount of wire needed depend-
ing upon the size of wire used.

Fig. 3 shows how the various parts were
made. It will be noticed that ordinary
brass wood screws were used for the fixed
electrodes of the trigger disc and spark
gap, D. When making the trigger disc, care
must be taken so that when one screw is op-
posite a moving electrode, the other screw is
half-way between two.

Four Spark Gaps Necessary.

The distance between the electrodes
should be very small in both gaps, 1 of
inch, or smaller. The quenched gaps con-
sisted of two gaps in series, and consisted of
three circular copper discs, 1 in. in diameter.
These discs are for cooling the gap.

On ejther side of these are small silver-
plated discs of about }-in. diameter, and
these are separated from each other by
means of l-in. mica washers having a }-in.
hole in the centre through which the spark
passes. Two quenched gaps and two fixed
gaps are necessary. The four small con-
densers shown in Fig. 1 were made from tin

The coil, A, consists of 30 turns of No. 28
d.c.c. wire on a 3-in. former, and the coil, C,
which is wound over the top of A, consists of
150 turns of the same wire. The coils, F and
G, are of the same size.

About 85 Watts.

The condensers, K1 and K2, each consist
of 10 sheets of tin foil, 2 by 3 in., separated
by mica, and the coils, L, were each com-
posed of 20 turns of No. 20 rubber-covered
wire wound on a cardhoard former of 2 in.
diameter. The aerial coil, M, was wound
upon the same former, but between the two
coils, and consisted of 60 turns. However,
the number of turns in the aerial coil will
vary with different aerials in order to
obtain a wave-length of 1,000 m. )

In Fig. 1 a milliammeter is shown in the
250-volt circuit, this was used to find the
power in the primary circuit. The reading
obtained was -0362 amperes, and since
watts = volts X amperes it will be seen
that the power supplied to this circuit was
approximately 8-5 watts. This milliammeter,
however, is not necessary for transmission.
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"TACKLING THE “DEAD-END”
PROBLEM..

‘ By introducing this simple -mechanically operated ¢ break,” greater t_aﬂicienby

!

on’a ‘‘ tapped *’ coil will be ensured.

OONER or later, the amateur wusing
coils for the long wave-lengths -will be
confronted with the disadvantage of

the wasteful and weakening effects of the
“dead end ”’—-i.e., that part of a coil (often a
considerable length) not in actual use.
Where a coll is tuned by the familiar slide
method the writer has found that by eon-
necting the~end~of the coil to the earth
terminal an improvement has resulted.

Simple in Action.

It is, however, in relation to coils from
which tappings-are taken to contact studs
that T wish to deal, and by the method de-
scribed ‘below it is possible to disconnect
entirely that part of the coil not in use, by
automatically opening and closing a “ break ”’
in the tapping loops by the rotation of the
switch-arm.

In the first place it is necessary to solder
on to the laminated part of an ordinary
switch-arm a piece of brass or copper form-
ing a second finger about } in. beyond the
finger provided, as shown in Fig. 1. This
extension will not be needed to act as" a
contact arm, but ‘to actuate a movable arm
or pawlk

Automatie * Cut Out.”

The other items needed are three small
contact studs and a small piece of sheet
brass or copper shaped as in Fig. 2, the size
depending largely on the space between the
ordinary contact studs and the length of the
soldered extension to the switch-arm. Such
a piece is easily fashioned from an old clock
wheel with the aid of a file. This latter is

This done, the loop from the coil to the
usual contact stud is broken on one side
only (D), and the ends soldered one to each
of ‘the bottoms of the studs (B B). Thus it
will be seen that as the normal finger of the
switch-arm reaches the stud under treat-
ment (E), the cxtension of the arm closes
the circuit and puts in use just that length
of coil needed. Inversely, in switching back
a definite break is made, cutting out the
portion of coil not required. The method
described is entirely automatic in action, as

d~_ TAPPING L OOP
FROM CO/L

D

- valve.”

SIOE VIEW OF SWITCH ARM
SOLOERED EXTENSION

I I

FiG.2.

F1G.3:

]

now soldered to the top of one of the small
contact studs as shown in Fig. 3. The
diagram (Fig. 4) should now be consulted.
This shows clearly the position of the two
small contact studs (B B) and the-stud
with the shaped top piece (C) in relation
to the particular tapping and contact stud
under treatment. Washer and nuts should
fix the moving piece (C) so that it does not
rotate too freely. The tops of the two studs
(B B) should beslightly rounded to obviate
the moving piece catching and jammin;

when switching to the right. By means o

the switch-arm mako sure that the moving
piece functions in the way desired, -and that
the two studs are properly disconnected when
switching to the left,

the movement of the switch-arm in one
direction leaves the moving portion in
position for the return journey.

Although.it is possible to use this system
with regard to each contact stud, it will
usuelly be found quite useful if fitted to
every third or fourth stud, to suit individual
requirements, and correspondingly the parts
need not be on so small a scale,

|WIRELESS AT HOME.|

By a Wireless Operator.

THIS i essentially the day of Wireless in
the Home; and from a hazy admiration
of this Jatest science the public has
passed to a 'practical insight into its work-
ing. We operators have Jost our monopoly,
and I find that you laymen either look over
your fence and envy the aerial of your
neighbour, or you make an’ “earth” in
your own garden, interrogate the high
heavens by a questioning wire (the chimney
and clothes post-aiding you), and, having
thus tapped the illimitable ether, you have
brought  Wireless, that latest marvel of
man’s ingenuity,” from out of the intangible
realms where it hovered almost beyond
imagination, right down on to your own
sideboard.
You will admit that you do not under-
stand the full theory of wireless; but you
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claim full recognition for knowing all about
the pathway dewn which you ensnared the
mystery. You will explain it to all who
will listen, drawing diagrams that show your
chimney, your window, and your garden,
for all and sundry to see and to admire.
For to-day wireless has. descended from
the austere heights of pure science, passed
along home-made aerials, through insulating

‘tubes, traversed bedrooms and bathrooms,

and has demonstrated itself, without fear
of contradiction, by shouting jazz music
at you across your own hearthstone.

Crystals No Good.

Having done so it goes to ‘‘ earth ”—not
using that word in its planetary sense,
vaguely, but in the most local, tangible, and
familiar form that youw know it—the. form
in which you plant potatoes.

As 1 said, this is'the day of Wireless in the
Home, but it was not always thus. I
remember when wireless poles were so rare
that one used to knock at the house where
they appeared, and calmly ask if it was
convenient to have a look at the set—more-
over, one was welcomed! Devotees were
few, but they had infinitely more in common
than is‘now the case, when skill in pushing
round shop-windows, or mere patience in
standing, will gain a glimpse of the shinin

. instruments. :

In those days crystals were handled almost
reverently, in pill-box and cotton-wool, 4nd
nobody foresaw the time when they would
be piled-in little heaps as part of a window-

. dressing scheme, labelled, and, worse still,
-libelled !

Only yesterday I heard a young
lady assistant at a counter, in tones.of
authority, judicially and with finality,
inform a hesitating young man that
¢ Crystals are no good, really. You want a
She almost smiled afterwards, but
I did not smile, for I was thinking of my

first piece of crystal, and my awe at its

perfection.

Wireless Thrills.

To-day you hear in trains and buses
snatehes of conversation about “ conden-
sers ”’ and * insulators,” and as you try to
read in the newspaper what * Our Wireless
Expert > says, you have difficulty in follow-
ing that gentl)(,:man’s lucid explanations,
because of the strap-hanger explaining to
the man on your right how he first suspected,
then logically traced, and finally gloriously
overcame a faulty.connection in his earth-
lead.

Then there is'the man who devours every
word that appears on wireless, no matter in
what paper, and proceeds to put all this
knowledge to the test, in spite of the fact
that the “evidence” of different writers is
often . contradictory, and then wonders
why he has so many failures and mishaps

_with his set. In criss-crossing the world

anywhere between Montreal and Vladi-
vostok I gained the universal sense and
feel of wireless. I saw it serenely inde-
pendent over mere locality, indifferent
whether the aerial swung beneath the
“ Great Bear ” or showed as a black tracery
against the stars that look down on Table
Bay. Probably there was only one place
where I should have been surprised at
wireless penetration, and that is where I
have found it now—* Wireless at Home,”
gathered in the back garden, welcomed
through a window, discoursing in the
drawing-room, and buried in your flower:
bedt ’
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EVERYTHING FOR WIRELESS

Adjoining the luxurious Wireless Lounge where, amid quiet surroundings,  Here cverything can be obtained by the wircless amateur for
wireless programmes can be heard free cvery day during broadcasting building sets and conducting experiments, and wireless experts
bours, Harrods have now opened a fully equipped Accessory Section. are always in attendance to give advice and information.

Hil] - ee——
LEADING-IN "‘
TUBES 7

Finest quality ob-
tainable Various

“reon 26

Wireless Dept.
Second Floor

VERNIER ADJUSTMENT SLIDER,

with Rack and Pinion movement. Makes exception-
ally fine tuning possible. Each 4/6

: 34
FILAMEHNT
RESISTANCES
Speciaily made for
panel mounting Each

4/6 and 3/6

SERIES PARALLEL

f\ PHOSFER BRONZE
AERIAL WIRE
SWITCHES

} ¢ Excellent quality. /

£} i
b £ Per Coil of 100 fect. 3 6 Moumeadon Ebomile
INTERVALVE REACTION UNIT . VARIABLE INTERVALVE REACTION uNIT .t 4 /6

Made from finest quauty This Unit will enormously nda to the efficiency tion. Each
materials, this short range /- of your instrument and may be safely used 48/- Unmounted. 2/6
Unitis highlvefficieat Each during the hours of Broadcasting Each Each

DOUBLE POLE, DOUBLE

THROW KNIFE SWITCH,

mounted on china,

:;llezvy cl:opp]ex; t‘:i“ps and
i ulate

haandele. N Each 5/-

D.P. one way.
o B Each 3/6
Write to-day for detailed Catalogue of Wireless Accessories

HARRODS LTD KNIGHTSBRIDGE LONDON SW1

wmemee! The Hall-mark |
— of Quality tor o —

s

— Genuine Wire- @
" less Components : =

S

UNiverSAL ELEcTRIC SuppLy Co., LTD.,

4, BROWN STREET,

; . Box No. G.P.0. 619,
P e —— Estab, 1992, MANCHESTER |
No. 1, 2 Send for our fully illustrated and
Assemblod complote for Jor o
Assembled completo for panel Mounting, includ- descriptive Catalogue of Wire=
Panel Mounting (or can We Specialise in ing Ivorine Scale, Pointer less Broadcast Receiving Sets
‘l‘)gmused as  scparale Variable Condensers, @nd Knob. e and All Radio Sup-
Mounted on four legs, less scale plies, post free 2d.
and complete with spocial andend
sEolid B El:’or}i’:,ol l({)nlosbo and ass. plates.
NErave a . . . -
Capacity No. of Price :88%)75 1%.;- ;;-
001 L, 0005  10/- 4/9
¢ 57 13/6 0003 7/6 3|6
.00075 43 12/6 0002 6/6 2/9 g
.8885 29 11/6 10001 5/16 23 S
‘0003 llg g; Vornier 5/- 2. ’
1 7 Instructions to assemble Filament Rheostats
!

3 sent with every set.
These Condensersenclosed

Circular Ebonite End- METER

g:l supcporn Mahogany = plates, 1/6 a pair. Permits
S Moumng ol X Ebonite Dial 0-180, 1/3. extremely |
7/6 to above prices Type .0005. * Ivorlne Scale, 0-180, 6d. close Tun-
W.B.C. CRYSTAL DETECTORS. W.B.C. Switch Arms ............ 1/6 1ng. ]
Type 1. (Dustproof) Vertical ° \W.B.C. Filament Resistauce 3/6 Mounted

or Horizontal Mounting ... 4/6 W.B.C. Filament Resistaunce on sub- 5
Type 2. (Dustproof) Vertical DIalS ococverierneiiireenneseminins 13 stantial ¥ From 3/3. Fitted

Mounting only ................ 4. W.B.C. Valve Holders ......... /3 Ebonite with  Engraved
Type 3. Open,  for Panel W.B.C. Fixed Condensers, Panel, Dial, as itlustrated,

Mouuting B 2/- guaranteed capacisies, .0003 .‘;'mﬂi?{bonl; 4/9 Post Free.
W.B.C. Telephone Board 0 006 ..ooooooeeiveriireeieirieenes B ;:& %o -

(6 pairs), in series .......... 10/6 W.B.C. Leading-in Tubes: grav Dl?'-ll
W.B.C. Basket Coils, sct of 12 in., 1/8; 6. in, .oonieninne 1/- Price  16/6 $

7, 300—3,000 metres ......... a/6 W.B.C. Wound Inductance Post Free, Fitte d 3
W.B.C. Solid Ebonite Knobs, Tubes: 12 x 4, 3/3; 6 x 83, ; ¢ DOUBLE

apPed 2 BLA. oo 60 2035 5 X 4 ceeerereneriionneacn 2- e el HEAD

All W.B.C Components are Guaranteed and the 20/- Post Free. ’ RECEIVERS.

LAMINATED
SWITCH ARM.

same distinctive Ebonite Knob is used on all parts. British Made.

SEND FOR OUR PRICE LIST. Remit ample postage—balance refunded,
We recommend TALITE Crystal for use with our Detectors, 2/- each.
LARGE SUPPLIES of only the best Quality Component Parts in Stock.

WHITESIDE, BLOOMFIELD & CO., LTD.,
1 & 2,Ham Yard, Great Windmill St.. Piecadilly Cireus, London, W .1,
Phore: REGENT 3749. Cables.” TITMOUSE, LONDON

CRYSTAL DETECTOR.
~3

. Radius 1% in,
T B s .. ST. ’ . E.0.1 : : o ing ~ 4,000 ohms. Complete
CITY RETAIL BRANCH: 31, MEREDITH ST., ST. JOHX’S ST.. E.C.1 Mounfed on TEbonite Bage, % og}’ﬁlel’o erf){e Sithbcr 18, 4:6 Post Fréo,

'Phone: Clerkenwell 5884 2{9 Post Free. 3/3, Post Free, Including B.B.C: Stamp.
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“......RESULTS WERE = S it
REALLY MARVELLOUS. T .
We read 2 L O rwith two " . " i o
pairs -of “phomes’ on | = This letter is typical of many we receive from users of
table, at 3 ft. distance. our valve sets all over the country.

& e:,':df,;mﬂf i Some clients get the U.S. concerts consistently. You
1 think it is well see, the secret of this big-distance reception is that we
?3:.:'::.5:”.’;’,‘,”4"5;’;,‘;;‘;} build our sets with the very utmost reaction allowed by
on two . pairs of the PM.G. Valve users know what that means.

sphones as  above.”

Extract from a .Scottish

letter on reception in North
Britain.

These valve sets are so simply made that a novice can
operate one in half.an hour. .Complete from aerial to
phones £20, carriage paid.

Write to-night for lists giving particulars

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

............................

WARNING

When you ash
for Ericsson
‘Phones look

for the name

ERICSSON
BEESTON
stamped thereon
Don't accent

‘*Continental”

stuffas Ericsson’s

2 . VALVE
EECEIVER

Are you a “Pirate”?

THE P.M.G. has now begun to grant a large
number of Experimenters’ Licences. If

‘ - your earlier application for one has been
Radio turned down, we advise you to try again.

P ress Many keen awmateurs—although possessing the
AMERICAN TYPE VARIOMETERS. Series requisite amount of wireless knowledge—have been
The most successful design on the market for Fine Tuning, o g‘ﬁfiuoief l':teirwe?ns:nttshey did not conform to the Post
Smooth Action, Best Make. No. 1 1. eq i )
“A” Range 300-450 Metres 12/6. Post 44 The object of this book is to show you exactly
- 8 = e g X what you should know before you can be granted
B »  700-1,000 Metres - - 14/6. Post 44. this Licence.

WE ALSO SUPPLY THE 'STATORS, ROTOR,
AND FORMER UNWOUND AS ILLUSTRATED
“A” Range 4/=. “B" Range 4/6. Post 3d.

VALVES from 7/6. CRYSTAL SETS from 15/-.
YOU CANNOT. AFFORD TO BE WITHOUT OUR 100 pacGE

CATALOGUE. WITH OVER 1,200 i1LLUSTRATIONS,
POST 3d. FREE. K

GRAFTON ELECTRIC COMPANY,
54, GRAFTON STREET,
(Opposite Maples,)

" TOTTENHAM COURT RD.,
LONDON, W.t,
Tejephone: MUSEUM 241, Works: SLOUGH.,

ve you much greater freedom than the

onstructor's Licence (even if the latter is
issued) and your position is legalised once
and for all,

Radio Press, Ltd.,

Devereux Court, STRAND, W.C.2.

q Remember the Experimenter’s Licence wilt

From all book-
scllers or post
Free direct,

GRarToN ELECTRIC

! 25 {4 X (1
Cararocue L PRSI L | € yoad L, K5y

‘Wireless Licences
&how to obtain them

By E.Redpath

. L2
ON ELECTRIC_J
COMPARY s

MANUFACTURERS OF WIRELESS
GOODS FOR OVER 16 YEARS.

ol — ey — e
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Y LISTENS-IN |
MISS ELLEN TERRY LIST -IN. |
Ry ¢ ARIEL,”
Eagland’s greatest aciress listens-in for the first {ime on the ¢ Popular Wirsless” NMarconi periahle ressiver, '
A

I HAD the privilege of demonstrating the
six-valve portable set built specially

for PoruLAR WIRELESS by the Mar-

coni Co. to Miss Ellen Terry on the even-
ing’ of Harrods’ All-Star concert. Miss
Terry and her daughter—Miss Edith Craig—
and a distinguished audience of well-known
artistes and musical critics were present on
this the first occasion on which England’s
greatest actress had listened-in. She was
tull of enthusiasm for the novel experience
and took the keenest interest throughout
the concert. Almost immediately I got
in touch with 2 L, O, announcing a perform-
ance of the band of H.M. Irish Guards.
Miss Ellen Terry seized a pair of 'phones
with feverish interest. I then gave the

Miss Ellen Terry.

remaining pairs of ’phones to the company
present, and contented myself with watch-
ing the enraptured expression of Miss Ellen
Terry at the rousing music which I knew
was coming through.

“It is wonderful !’ exclaimed Miss
Terry, jumping to her feet, regardless of the
limits of the length of ’phone cord.

“Who Is It Now ?*
* Where does it come from ? ”’ she asked.
1 told her it came from Marconi House in the
Strand. She could hardly believe it, as
she said it was so distinct—in faect, just a
little too loud. At her request, I promptly
reduced the volume.
“ That’s much nicer,”” she remarked.
*“ What a blessing this will be for those poor
people who cannot get out and about to
- hear good music and plays.” Several times
Miss Terry alluded to the great boon of
wireless for the sick, and it is characteristic
of her sympathy towards the suffering that
she considered them first in her appreciation
of the advantages of wireless.
After this number had concluded and

‘2 L O gave out that there would be a shori

interval, Miss Terry wanted to know the
other items of the programme. I read to her
the whole list of the attractions, and my
niention of the children’s stories caused her
to remark on the great educational value
of broadcasting for the young mind. *“ What
a help it would have been to me in my
young days,” she said. *‘ The children must
simply delight in it.”

Shortly after the next number com-
menced, I thought I detected a smile of
recognition in Miss Terry’s face. * Who
is it now ?”’ she askéd, much interested.
On her daughter replying that it was Laddie
Cliff singing “Don’t Scrap the British
Navy,” the great English tragedienne re-
marked": *Oh, yes; I have heard himsing it
before.” It undoubtedly caused her much
amusement, for she laughed many times.

A Non-Technical Explanation,

But when Miss José Collins sang “ Ciga-
rette,”” Miss Terry was carried away in ad-
miration of this idol of musical comedy.
“Splendid! Splendid ! she cried ; and
jumped to her feet again in ecstacy when
Miss Collins reached her top note.

“ Oh, what a grand thing to be able to
sing like that, and to be heard by so many
people at oncc!” she exclaimed. * The
very thought thrillz one as only music can.
It brings to my mind those immortal lines
of Shakespeare, ‘ If music be the food of
love, play on, give me excess of it!’”

I do not know whether Miss Collins could

‘have heard this characteristic quotation of

the great actress, but she certainly did sing
on—though without giving excess of it—
when she followed with the popular song of
“The Last Waltz.”

At length when 2 L O announced the news
bulletin, Miss Terry felt a little tired and
rested awhile.

“ You must forgive my ignorance,”

said

Miss Terry when the telephones were re-
moved from her head, “ but T am as much
mystified as to how, or from where, this
wonderful music comes as I am enchanted
by the great pleasure it has given me.”

I then explained to Miss Terry in non-
technical language how the concert had

been sent out by ether waves from Marconi
House, and how the sensitive instrument
before her picked up those waves by means
of the aerial.

“T am afraid I should never understand
it properly,” she said, smiling. “I am
just like a child in these matters. What will
they invent next ?” )

“It is impossible to say,” I rejoined.
‘“ Wireless is only in its infancy, and
already it has caused consternation among
theatre managers.” I then pointed out to
Miss Terry the dispute between theatre
managers and the B.B.C. in the broadeasting
of plays, and the intention of the B.B.C. to
produce their own plays if necessary.

Preferred the Singing.

“T hope,” said Miss Terry, “that the
play will not be 'neglected by wireless.”

 Of course, it must seem a little strange
for an actress to have to rely entirely on her
voice foreffects. Itis just the opposite with
film acting. There it is not the voice, but’
the acting which is wanted.”

“Would you like to broadcast, Miss
Terry 2 I asked.

¢ I should enjoy the novelty very much,”
she answered. And then, with a smile: “ 1
have been asked this question so often that
I feel T must have a try.”

Miss Terry then took up the earphones,
and listened to the rest of the programme.

When the concert was over I asked Miss
Terry whether she considered the vocal
or instrumental items the more distinct.

“ With the exception of the wviolin,
which I think the most realistic, I liked the
singing best. But it was all very good,
and I enjoyed the concert immensely. In
fact, after to-night, I believe I shall become
a confirmed listener-in.”

‘Mr. F. S Wright, of * Tiverton,”” King’s Road, Clacton-on-Sea, listening-in on his neatly arranged

zeceiving station.-



586

Populay Wireless Weckly, June 2nd, 1923,

branch of wireless.

WIRELESS TELE-VISION.

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

The problem of wireless tele-vision is one that is engaging the attention of a vast number of scientists -beth amateur and
advanced. A further stimulus to research in this direction has been given by the magnificent offer of £500 made by our
companion paper, ‘‘ Wireless Review and Science Weekly,’”

as a prize in connection with practical -discoveries in-this -
The competition is open to all, and in the following article Mr. Risdon briefly mdxcates the sxmple
nature of a new hne of research worth investigating.

TH'E suggestion that some day it would
be possiblé tosee a personat a distance

whilst conversing with him on ‘the
telephone is by no means a new one. When
it was first proposed I do not know, but it
must have been well over a quarter of a
century ago that I first heard it put forward
as a serious proposition.
One thing seems certain—namely, that
. the solution of the problem of ‘tele-vision
lies at least as much in the field of wireless
endeavour as in any other.

Properties of Light.

When we see an object, it is because light
rays directed on to it are reflected by it to
our eyes. These rays travel, to all intents
and purposes, in straight lines. That is
why we can only view objects up to a cer-
tain distance at sea, owing to the curvature
of the earth’s surface. If light rays in-
stead of travelling in straight lines followed
the curvature of the earth, as electro-mag-
netic ‘waves do, there would be no such
thing as a horizon, and, given a clear
enough atmosphere, good enough eyesight,
and a sufficiently powerful telescope, one
would be able to view the back of one’s ead
round the world. This curious suggestion
is intended to convey a serious and not a
humorous meaning, which a little con-
sideration will make clear—namely, that
vision—the act of secing—is the result of
reflected light rays travelling in straight
Iines.

Let us next consider what we mean by
tele-vision. In the simplest and fewest
possible words, it means seeing the image of
a distant object, so placed that we could not
possibly view it in the ordinary way,
either by reason of distance—i.e., due to
curvature of the earth’s surfa,ce—fog, or
solid intervening obstructions such as
bricks and mortar. In so far as wireless is
concerned, it implies the transmission of
an image by means of ether waves so
that we see it exactly as it is—not as a
reproduction made up of dots or lines.

- Wireless Telephony.

Before we can usefully discuss the pos-
sibility of such a thing as -tele-wision, it
behoves us to consider what can already

be done with waves. Let us begin with wire-____

Jess telephony, in which the procedure is
briefly as follows.
First we produce air waves by speaking,
“singing, or playing musical instruments.
By means of snitable apparatus these. waves
cause variations in the flow of electric cur-
rent along the wire, and immediately we have
finished with the sound waves, which die
away. The electric current actuates cer-
tain instruments by which it is caused to im-
part its variations to another and far more
powerful current oscillating in an aerial, and
- this- current sets up electro-magnetic waves
in the.ether, which are next-of-kin to light
wavyes.

The electro-magnetic waves, hugging the
earth, pass round or partly round it, branded,
so to speak, with the etherial equivalent
of the original air waves. Striking other
aerials, they set up.in ‘each one a feeble
electric current, the flow of which bears
the imprint, as it were, of the ether wave
modulations.

This faint current, in turn, imparts its
rhythm to a stronger current which obe-
diently speeds away, and finally produces
in the telephone receiver or loud speaker
air waves of exactly the same pitch as the
original sound waves.

Ateach stage there is-a complete severance
of the proceedings, although, of course, there
is a continuous wire and ether connection
between the speaker and the listener. .Inci-
dentally, it must not be forgotten that
electro-magnetic waves can be directed in
beams—like searchlight beams except that
they follow the curvature of the earth.

Types of Ether Waves.

Now let us consider what can be and is
done with light waves. We can reflect
them in any direction, up or down or round
corners. We can focus them, disperse
them, and polarise them, which means de-
priving them of their undulations in all
except a given plane. We can reflect them
and split them up into their individual com-
ponent colour waves. In fact, we can do
almost anything with light waves except
bend them. Perhaps some day we shall
learn how to do that.

A searchlight beam is itself imperceptible,
and only becomes apparent when there is
moisture, smoke or dust in the air. In a
perfectly clear atmosphere, or in a. vacuum,
the beam would be invisible and we should
only be aware of it by light rays reflected
from an object interposed in its path.

The similarity between light and electro-
magnetic waves is too well known to need
detailed explanation here. The essential
difference is that of wave-length and period
of vibration which, so far as we know, ac-
counts for the dxﬁerence in their beha.vxoul
and effect. Accordmg to their propertics
and their relative positions in the spectrum,
it would appear that at some intermediate

point there must be ether waves correspond-
ing more or less to both types. No doubt
from the sun we receive such intermediate
waves, and probably we ourselves produce
them, without being able to isolate and
employ them for a definite purpose. An
examination of a chart of the spectrym,
however, discloses the, fact that, in between
light and electro- magnetic wave,s, ‘there
occur heat waves, so, that it appears doubt-
ful whether the dlscovery of any other. 1n-
termediate waves would be of a.ssxstance u;
the matter of tele-vision.

A Possible Solution.

The position, in so far as tele-vision is
concerned, is that although we can produce
sound (air) waves, and translate them into
the language of electro-magnetic (ether)
waves, and vice versa—a marvellous pro-
ceeding when you come to think it out—
and although we can produce electro-mag-
netic and light waves separately, we have
not yet ascertained how to convert one
type of ether wave into the other, although
they are so closely allied.

The need for such conversion for the
purpose of tele-vision is fairly obvious. In
addition to the earth’s curvature, atmo-
spherie conditions constitute an effective
barrier to the transmission of light over
great distances, even without intervening
objects. Itappears, then, that in the trans-
mission of light rays reflected from an object
such conditions present an insuperable
difficulty. Not so, however, in the case
of electro-magnetic waves which, although
not entirely independent of atmospheric
conditions, pursue their course for the
most part unhindercd by such obstacles.

In such a discovery appears to liea pos-
sible solution of the problem of tele-vision ;
in the conversion of light waves, reﬂected;.
from an object, into electro- magnetlc
waves. These, at the recciving statlbng
would be converted “back- again to Tlight
waves, which, on a screen, would falthfull'_"y
reproduce the original image. And, with
the aid of colour photography, we should
not only be able to see, but should be able
to photograph in eolour a person, object, or
scene thousands of miles away.

A further view of the Neutrodyne receiver, showing the lav-out of the panel.
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»\\ DISTINGUISHED EXPERTS

o who are writing for
OUR GREAT NEW COMPANION PAPER

and ScienceWeekly
Sir OLIVER LODGE, r:s. psc.

(Scientific Adviser in Chief)

Senatore Marconi Pr. J. A. Fleming, ¢zs.
Dr. N. W, McLachlan, vike
Who will act as Wireless Engineering 'Consultant. pPOfeSSOI‘ J. Arthur
Professor A. M, Low, psc. acer Thomson, ua., tro.
Who will act as General Engineering Adviser .
Sir Wm. Noble, wite Professor A. 0. Rankine,
Chsirman, B.B.C. Committee. mperial School of Technology and Science.
E. Blake, axicE P, J. Risdon, rrsa.
Who will act as Physical Science Consultant. Who will act as Special Research Editor,

Readers of PoruLaR WIRELESS who are anxious to pursue the study of wireless
more fully than amateurs will find our new companion paper, ** Wireless Review
and Science Weekly,” an invaluable guide to every new radio development.
Accurate, reliable and absolutely authoritative, this new weekly magazine will
deal fully with the technical side of wireless work—both theoretical and practical—
giving explanatory articles by the leading experts only, and being exceptionally
well illustrated by photographs and diagrams.

It is a paper rather more for the student than the ** listener-in,” and no expense
Siv Wm. Noble, M.LE.E. will be spared to make it of definite practical value and importance. With
PoruLaAR WiReLEss and * Wireless Review ' every aspect of wireless 1s now
covered completely, and purchasers of these papers can rely upon all the latest
authentic information from every source.
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£ 50 0 WHAT IS YOUR IDEAL
BROADCASTING PROGRAMME?
OFFERED TO

EXPERIMENTERS £5 00

In order to encourage experiment along a IN PRIZES

new and very fascinating line of wireless . -
: are offered in a novel competition for

enquiry, ** Wireless Review ” offers a sum C e |
of £500 to the first British subject who, in the selection of an ideal broadcasting
programme,  No technical knowledge

the opinion of a body of experts to be F al | dge
15 necessary and every *‘listener-in

appointed, best demonstrates the practical
possibility of Wireless Television—i.e., should compete. No Entrance Fees.
First Prize £300

seeing by means of wireless an object or
2 Second £ 100
and 100 prizes of £ 1 each.

jects invisible, by reason of distance or
Full particulsrs inm No. I.

intervening obstruction, to normal vision.

Rules governing this offer
will - be found im No. I,
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0000000000000C50000000000008000000080
a.t.ooOo00Ol,00..00000..00’00.0.0000
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“WIRELESS REVIEW " will be published every Tuesday

and will be on sale at all newsagents and bookstalls.

%1 ©N SALE NOW Price 3"
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Build your own set with BURNDEPT Components.

BURNDEPT RADIO CLIPS

are invaluable aids to the amateur ard
experimenter. There are innumerable uses
for them. Trying out new circuits, testing
for faults, etc. Splendid time savers and so
easy to use.

No kit is complete without RADIO CLIPS

5/-

Price per dozen

BURNDEPT
RHEOSTATS,
a moulded block of Heat-
resisting  composition  with
ebonite knob.
No. 270. 7 ohms, 1amp. 4 O
No. 275. Same, but in
walput box - - - 12 g
,Alao supplied :
No.271. 3 ohms, Z2amps. & O
No. 272, 1'4ohms,3amps. 5 O

London Office
and Showrooms:

'Phone: Gerrard 7794.

BURNDEPT LTD.

15, Bedford St., Strand, W.C.2.

AM“’QQ
i S oI
LEEDS: The Loadon A Ha,
g g M o
NEWCASTLEON-TYNE ¢ 7 S1. Aadrew's Buidings Wes,"
N Collom gwms,
CARDIFF : 67 Quars Serem
HEAD DISTRIBUTING SERVICE DEPOTS.
ENGLAND.
BIRMINGHAM: € 8. Bamon, 133 NeshStreet.
MANCHESTER:  W. € Barrackuh, 6 Bridges Srrecs
BRIGHTON: H. L Gallers, 32 0. Jamers Suiet
NOTTINGHAM,  Pearvon Bros. 34 Long Rows,
YEOWIL: Westers Countics Elexrical & +
I Expoccring Ca,
Elscwricity Hoas. Prioors Strest.
BRISTOL: King & Co. Westers Elecric Warke,
Pak Row,
SOOTLAND.
CLASGOWY ' W. A.C.Srueh Lad 9) Hola Stred
236 Argrle Surest
IRELAND,
BELFAST.} R4 S, Scon,
Kingscourt, Welliagton Plicy
DUBLIN. _ Dixce & Hempenstall 12 Sufoll 3 |
canaDum OFFICES.
U2 King Street Wom, Toraata
SERVICE DEPOTS IN ALL LOCAULITIES'

Write for Catalogue of Components.

All trade enquiries to be addressed to the Factory.

BURNDEPT COILS,

owing to their patented form of construction

and wrapping (Patent Nos. 168248), these
eoils have a minimum sclf-capacity and are
the most efficient on the market for every
purpose.
Concert Coils for broadcast reception,each 5 0
Multi-layer Coils, wav. e-length range, 750-

25,000 metres. Price (accordmg to . =
wave-length) - - - from 5 8
e BURNDEPT

{ VALVE HOLDERS,

of solid ebonite and fixed to the
panel by means of a screw.
All fear of short circuiting is

BURNDEPT

. i
".' i ‘{.
2o

FPARATUS

T

eliminated, and capacity effects
feduced to a minimum,
No, 241 - . 5 2 0
No. 280. Mounted on
ebonlbe panel and cased 10 6
284. Complete de-
bector unit * - -£1 0. 0

City Depot: 79, Mark Lane, E.C.
Aerlal and Eastnor Works: Blackheath, S.E.
'Phone: Lee Green 2101 (seven lines).

Radio

ress !1800113
ML wau\ﬂ,aﬁ_

IMPORTANT

NOTIGE o Tue TRADE & PUBLIG.
S.1.D.P.E. HEADPHONES

THE PREMIER TELEPHONE CO,

62, Oxford Street, W.1, beg to miorm the trade
that they are the

SOLE

DISTRIBUTING AGENTS

for the S.I.D.P.E. Headphones and Wireless

Wircless for All..

Apparatiis and Accessories to the trade.

i 2 1
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| i Telephone No,: Museum 67.
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| PUBLISHERS OF AUTHORITATIVE WIRELESS LITERATURE
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THE CONSTRUCTION AND CALIBRATION
OF GRID LEAKS.

This article covers far more ground than its title would at first indicate.
apparatus required for correctly gauging the resistance of grid leaks—such apparvatus can, of course, be employed for
other useful purposes—and briefly outlines the theory and practice of the ‘° Wheatstone Bridge.”

It includes full constructional deiails of the

MOST readers are aware that the high
resistance or grid leak used in a

detector valve circuit should have
a value somcwhere in the region of two
megohms, but the best working value will of
course vary with the characteristics of the

,‘}igure I.

other components of the set, so that it is a
great advantage to have a leak wWhich is
roughly adjustable within the limits required.
This article gives directions for the making
and calibration of such a resistance, varying
by steps of about 100,000 ohms from one
to three megohms. (See Fig. 1.)

Firstly, cut out a piece of }-in. ebonite
as shown in Tig. 2. Having drawn the part
circle centre A, mark off the positions of the
studs by starting at B and marking each
way ten steps } in. apart. Lightly dot-
punch these points, drill and tap them for
6 B.A. flat-headed screws. The hole at A
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should be drilled % in., clearing hole for a
2 B.A. screw, and the holes C, D, drilled and
tapped for terminals.

Four }-in. brass wood screws are required
to fix the ebonite to 2 wooden base, so drill
and countersink for these in the corners.
;I‘he two stops E, F, must also be arranged
or.

Next rub both surfaces of the ebonite on
a piece of fine emery cloth until all trace of
the shiny surface has been removed. Then
screw the studs and terminal C into position,
filing away all metal projecting fram the
lower surface. Now screy in terminal D,
allowing it to project underneath about
1% in.

The knob and adjustable arm next claim
our attention. It consists of the following
parts :

1. Knob tapped for 2 B.A. screw. (Fig.
3).
2. A flat-headed 2 B.A. screw.

3. A thin brass washer dished spherical
with the ball pane of a hammer.

4. Brass arm and 2 B.A. nut.
Fig. 4).

5. A brass washer about } in. diameter.

Cut out a piece of . in. brass to
dimensions shown in Fig. 4, denting the
end, E, to give good contact on the studs.
To strengthen the arm the piece can be
slightly dented along its length as in section
C, D. Then cavefully solder the 2 B.A. nut
on the top side, taking care that the holes
are in correct position. Place the parts as
shown, screwing the arm down until fairly
tight. The knob can then be used to lock
the nut in its place on the screw. The
dished washer will act as a spring, enabling
the arm to turn without working loose.

(Details

9igu re3

A short wire soldered between the washer
and terminal D will complete theconstruction
of the top portion of the leak.

The resistancc may now be placed on the
under surface of the ebonite. Prepare a
mixture of powdered graphite and Indian
ink, and paint the lines as shown in Fig. 5.
It is hardly possible to tell the reader the
amount of graphite to use, he must dis-
cover this for himself by experiment. For
the benefit, therefore, of those unfamiliar
with electrical calculations, a little in-
formation dealing with resistance will not
be out of place.
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The resistance to the flow of current
along a circuit depends upon three things :

{a) Length of conductor.

(b) Area of cross section of conductor.

(¢) The nature of the material of the
conductor.

IREPSE

9igur'e 5.

D

Copper and silver offer very little resist-
ance, but with carbon or graphite it is very
large, so that the few inches painted as above,
may amount to several million ohms.
Obviously the longer the conductor the
greater the resistance, but the greater the
thickness the less the resistance.

You will thus see that, assuming your
line is not the correct resistance at first,

An improvised
Galvanomeler

D

the method of rectifying it must be by
altering the thickness of the line. It is
better to have it too thick, as when dry it
can easily be scraped thinner.

(Continued on page 590.)



59y

CONSTRUCTION & CALI-
BRATION OF GRID LEAKS.

(Continued from page 589.)

Paint plenty of liquid over the contact
points, and -when perfectly dry test each
stud for flow of current by connecting the
terminals of the instrument in series with
a battery, switch, and telephone. The re-
sistance may be roughly tested by noticing

_the loudness of click for the length of line:

you intend to be two megohms, and then
inserting in place of the instrument a
hought leak (which, of course, you must

take for granted to be two megohms),:

noticing if the click in the *phones is louder
or softer.

The calibration of the leak is rather a
tedious undertaking, but its accomplish-
ment will give great satisfaction to those
desiring practice in experimental work.
The circuit necded for the tests is 1own in
Fig. 9, and depends on the principle that if
four resistances are connected as in Fig. 8,
and if their values are in proportion—i.e.

% e g then when a current is sent along

them no part of it will flow between 2 and y.
- ¥ we, therefore, in our test make B the un-
known resistance which we wish to measure,
and A the two megohm grid leak, by having
a high resistance potentiometer the slider of
which cam be made to vary the ratio C: D
until no current flows through a delicate
galvanometer placed between x and y, we
can by measuring the lengths C and D find the
ratio A : B.
B can then be found from the equation
AXxD
B=—¢
C and D are not,.of course, the actual
resistances of the.two parts of .the potentio-
meter, but are proportional to them assum-
ing that.the wire is the same thickness
throughout the instrument.

Our next difficulty is the galvanometer,:
and it must be capable of detecting the very’
small amount of current flowing when the
potentiometer is near the critical point, y.

An Improvised Galvanometer.

First obtain a piecc of watch spring
about, % in. long, -and magnetise.it. Next,
procure a piece of silvered-glass about 1 in.
square, the thinner the better.  Stick the
magnet on the back of the mirror and cover
with stout brown paper.. When dry suspend
the whole-by a silk thread, as shown in Fig. 6..
It will, of course, set itself north and south.
Now place a duolateral or.similar coil up.
against the thread with its face in the same

plane as the mirror, and with the mirror as
near the centre of the coil as possible.

The magnetic effect due to sending a
current through the coil .will, of course,
tend to turn the mirror, but the movement
may be so small that one cannot see the
movement. To detect these small deflections,
therefore, we cast a beam of light on the
mirror, and watch its reflection on a screen.

Use of the * Bridge.”

Fig. 7 will explain how this can. be
managed. A is a small aperture with a lens
placed on the opposite side of the screen to
the coil, and the same height as the centre
of the mirror. A camera with plate attach-
ment removed would answer admirably for

thelens. Place a small flash lamp, as showd,”
and shift it about until its reflection from_

the mirror can be seen on the screen. The
distance the light should be from the screen
can soon be found by trial. This sensitive
galvanometer can then be tested by passing
a very small current through the coil, and
ohserving the movement of the spot of
reflected light.

Populai -Wireléss Weekly, Jane 2nd; 1923
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Having set up the circuit, Fig. 9, with the
galvanometer described above placéd be-
tween 2 and the slider of potentiometer,
proceed to test the line you intend to be
one megohm. The correct position should,

of course, be % =,% because A is two meg-

The ‘‘aunt” and *“uncles” of 2 L O singing a chorus during the kiddies’ hour.

ohms. Test for current at this spot by
pressing down switch. Notice the direction-
in which spot of light moves.

Now test another pesition of slider. If
the light moves in the opposite direction you:
will know that the position for no current to
flow through the galvanometer is somewhere
in between. When the correct place has
been found, common- sense will tell you
whether the resistance is too large or too
small, so that you must scrape away, or add
on graphite accordingly, and proceed again
with the test until correct. i

Final Adjustments.

Having corrected the one megohm line, set
the arm of the instrument at stud B, Fig. 2,
and in correcting after a test, scrape or add"
equally the ten spaces between the studs.
Obviously for this -resistance the potentio-
meter slider should be in the middle-

Lastly, check the total length of line
which will be correct when the ratio C: D is
2:3—ie. Cis ? and D is { of length of
potentiometer.

The base can .be made from a solid piece.
of wood: about } in. thick, scooped out with
a gouge so that-when screwed to the leak
only wood and ebonite make contact.

I might mention, in conclusion, that if the
reader has not a potentiometer, he could use
a long piece of thin high-resistance wire
stretched quite straight between two ter-,
minals fixed to a board with a sliding
_terminal for y.

h
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DISTORTION DUE TO MICROPHONE DIAPHRAGMS.

By 'Dr. N. W, McLACHLAN, M .LE.E. (of the Marconi Research Works, Chelmsford).

It will be remembered that Dr. McLachlan is the inventor of a wonderful new wireless recording device, and that
his last article gave a fall description of his invention. In this, and a further article that will appear shortly, Dr.
McLachlan discusses the more common causes cf the distortion arising in telephonic transmission.

I‘HE majority of microphones have some
form of wbmtmg system, usually a
circular diaphragm secured at its
periphery. Unless the diaphragm is very
thick or under considerable radial tension,
its fundamental or natural frequency of
vibration will lie well within the audio
. frequency range—i.e., between 600 and
1,500 cycles per second. The maximum
displagement of the diaphragm from its
central or normal position will, for a
uniformly varying force impressed on it
due to vibrations of the air, alter with the
frequency, the relationship between these
two quantities being in the form of a
resonance or selectivity curve.

Simple Musical Sounds.

Thus, if a musical scale of uniform
intensity is played on a violoncello, the
microphone currents corresponding to the
various notes will have different magni-
tudes. - Considering, therefore, "a steady
musical sound, which consists of numerous
simple harmonic or sine wave vibrations of
uncqual amplitudes, if the relative intensi-
ties of these vibrations are altered, due to the
resonance-or selectivity characteristic of the
microphone dmphragm, distortion of " the
original sounds will ensue. Assuming the
fundamental frequency of the dlaphmgm
to be 1,000 periods per second, the micro-
phonic currents whose frequgﬂcies are in
excess or in default of this figuré will suffer
reduction in amplitude.

Now, in speech the frequency ranges
from 100~ to 5,000 ~ and the major portion
of the energv is conveyed by frequencies
less than 1,000 ; but the essential charac-
teristics which determine interpretation
are carried by frequencies greater than 1,000.
It ,follows, therefore, that a svstem whlch
robs speech of a portion of its energy and of
its interpretational qualities causes dis-
tortion. Hitherto, we have dealt with
sounds’ whose électrical equivalent is a
steady alternating current, but in speech
and music there is another important con-
dition with which we are concerned, namely,
the transient state. This state is obtained
at the initiation or termination of a spoken
or musical sound, and varies in degree
according to the particular characteristics

of the sound and the person or instrument

from which it is emitted.

Effeet of Forced Vibrations.

One of the most common examples is a
note struck on the piano; it commences
very quickly and dies away quietly. When
any vibratory system receives an impulse,
it oscillates in its own natural way, and
thus, at the initiation of a sound, the micro-
phone diaphragm superposes on the original
sound its own natural frequencies. This
yields the well-known forced and free
vibrations.

The forced vibrations are those in which
the diaphragm follows the motion of the air
in front of it, and the free vibrations are
those due.to the impulse or shock, and have

the same frequencies as the .diaphragm
when tapped lightly by hand. In general,
however, with speoch and non-percussive
instrumental music, the damping of the
diaphragm, or'rate 'at which it comes to
rest when left alone, is such that the effects
are not so pronounced as might be anti-
cipated. In some cases the diaphragm has
ceased to vibrate appreciably before the

“termination of a sound—e.g., the sustained

tone from the pianoforte.

The next phase of the subject is one in
which the displacement or movement of
the diaphragm from its central position,
for varying intensities of the sound, will be
contemplated. If the diaphragm is truly
elastic, the displacement will be propor-
tional to- the- impressed force for small
movements.
no longer true, and the law of linearity
is violated.

We can assume for. the sake of example
that the relatxonshlp between force and
displacement is represented by a parabolic
curve or square law, i.e., the displacement
increases’ more rapidly than the force
causing it, and if the force is doubled the
dlsplacement is quadrupled. © Under such
circumstances we will endeavour to describe
what happens when the system (a circular
diaphragm in this case) is subjected to.
impressed vibratory forces due to the motion
of the.air in front of the diaphragm.

Original Tones Destroyed.

A system of this nature is said to be
dsymmetric or unsymmetrical. If a steady,
pure tone—devoid of upper partials—is
impressed on the system, the resulting
vibration of the diaphragm contains a
family of overtones, and a fundamental
whose pitch is slightly different from" that
of the-pure tone.” An interésting- case is

that of two pure tones impmssed upon a-
system which is asymmetric—i.c., of the
-above nature. ' If-the tones are of sufficient

intensity ' therc are created combination

For large movements this is.

tones (sum and difference) and tones of
double frequency, the strengths “of which
are proportional to the squares of the in-
tensities of the primary tones from which
they originate. Thus, under favourable
conditions, the alien tones can easily eclipse
the pure tones.

With a coxnplex mugical sound there are
many tones, and if their amplitudes are of
sufficient magnitude, the resultant vibration
of the diaphragm will bear little resemblance
to that of the original sounds—i.e., there will
be considerable distortion. Now, a micro-
phone diaphragm wili exhibit this effect if
the movement of its diaphragm is too large, .
and therefore arrangements must be made
so that this does not occur.

Four Causes of Distortion.

It has been shown hitherto that-a circular
diaphragm; rigidly clamped at its circym-
ference, causes distortion for the following
cardihal reasons: (1) The relationship
between amplitude and frequency of vibra-
tion for impressed forces, due to the motion
of the air in front of the diaphragm, the
forces all having the same strength, is in the
form of a resonance or selectivity wurve,
whereas for zero distortion the relationship
ought to bé a horizontal line. (2) The effect
of a sudden or impulsive sound is to set the
diaphragm vibrating at its natural frequency*
and this is always accompanied by a series
of overtones. Thesc overtones constitute
what is known as an enharmonic scries,
since their frequency relationships to’ the
fundamental or natural vibration are not in.
the ratios of 2, 3, 4, ete. (3) The damping
or rate at which the natural vibration decays
when the diaphragm is oscillating freely—
i.e., at the termination of a _sound, is
different from that of the sound. (4) For
large amplitudes of vibration a single pure
tone is transformed into a different tone
with its family of overtones, and a multi-
plicity of pure tones such as make up a
steady musical sound, yield combination
tones and tones of double frequency.

A handsome {wo-valve set constructed by Mr.C. W, Sharp, 22, Princes Road, Wisbech, Cambs.
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appearance of panels

EASILY MADE BOXES FOR
MOUNTING PANELS

Quite an -original note is struck in this article, but the resultant
mounted upon
pleasing

such boxes is very

FIGURE 1 shows how a variable grid
leak was mounted, and the con-
struction of sucha box is very simple.
Narrow plain wood photo-frame moulding
of a section as shown in Fig. 2 can be pur-
chased quite cheaply, and a length of this
will make several small boxes.

The first thing is to make a frame of the
moulding, as in Fig. 3, of such a size that
the rebate opening just takes the ebonite
panel to be mounted,

A Great Advantage

The making of the frame should not
present any difficulties—the corners are
mitred, which can be easily done by using a
block of wood in which a saw cut has been
made at an angle of forty-five degrees, as a
guide for the saw when cutting the moulding.
‘The corners are then glued or seccotined and
the four pieces put in a cramp—made of
four pieces of wood and a length of cord
(see Fig. 4)—until the glue has set.
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When taken out of the cramp the corners
can be further secured by four thin wire
nails ; when knocking these nails in, keep
the frame flat on the table with the opposite
side resting against something solid.

Pjeces of thin wood (fretwood or 3}-in.
three-ply being very suitable) of the proper
length and depth can now be screwed by
means of }-in. screws to the outside of the
frame as shown in Fig. 1.  For the bottom
a piece of }-in. or }-in. wood, of the same
size as the outside of the frame, can be
fixed by small screws,

be finished by staining and polishing, or
it will look very well if given two coats of
shellac varnish.

If }-in. ebonite is used for the panel
it will no doubt project slightly ahove the
rebate, and it adds to tae appearance if the

F16.9: RAME IN

CRAMP

FIG.4

2
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Should the sides project beyond the ends

they can be made flush, and neatly finished °

with a rasp.
It will be found that although the sides
of the box are only made of thin wood,

the frame top and the bottom make it a

very strong and serviceable box, and it can

edges of the ebonite have a slight bevel ; this
can be easily done by drawing (not cutting)
a knife edge along it.

One great advantage of mounting a
panel in this way is that it can be lifted out
of the rebate if necessary to get at the
underside, without the trouble of undoing
screws as when mounted in the usual way.

Another Method

As an alternative to using the mitred
joint for the corners of the frame, they can
be butted by cutting the moulding square
and removing the rebate, as shown by dotted
line in Fig, 5, at each end of two of the side
Pieces.

BOOKS, CATALOGUES,
ETC.

S GUITERMAN & CO. have just intro-
- duced a new type of hydrometer,
an instrument essentially for those wireless
enthusiasts who wish to keep their accu-

mulators in good condition. The instrument.

is simple to use, and cannot be broken
owing to the stout carton in which it is
packed, hence the name ** Break Not.”” By
using one of these hydrometers one can
tell at a glance the state of the accumulators.

* * *

* Electrons, Electric Waves, and Wireless
Telephony,” by J. A. Fleming, M.A,
D.Sc., F.R.S. (The Wireless Press, Ltd.,
7s. 6d. net).

A very interesting and useful little book
has been brought out by Dr. J. A. Fleming,
in which he amplifies upon the subjects
dealt with in his course of Christmas
lectures which he gave at the Royal In-
stitution of Great Britain during December,
1921, to January, 1922. It takes the
reader through the whole theory of wave
production, and is written in such a way
as to make it equally interesting both to
the beginner and the more advanced
student of wireless. Leaving the subject
of waves, the book deals concisely and

Popular Wqr'
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conclusively - with the atomic theory, and
the main details of the electron theory
as applied to electro-magnetic forces and
wireless in general. The book is crowded
with illustrations, both photographic and
diagrammatic, there being hardly a page
on which some useful figure does not appear.
Containing only seven chapters, the last
three being devoted to the production of
electric waves from the practical side of
wireless telephony, both transmission and
reception, it is indeed amazing that so
much explanatory detail has been crowded
into so few pages. Dr. Fleming has filled
a long-felt gap in the literature of wireless,
and every earnest radio student would be
well advised to make a thorough study of
this most excellent work.

CUTTING-OUT VALVES |

O wireless amateurs who have three,
four, or more, valve wireless sets,
it is often only necessary, and some-

times preferable, to be able” to listen-in
on a less number of valves. This can be

FROM PLATE OF 2wo ALYE
AFTER PASSING THROUGH
REACTANCE COU._AND.
PRIMARY FIRST &£
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1xoMAATA TRANSFORMER

Sao VALYE AFTER

PASSING THROUGH

PRIMARY 2wo L. £
TRANSFORMER /
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OF & ra ALVE
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=4 i

7
EBONITE PANEL  TO H.T.# Y,
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effected without the necessity of switches
or plugs and jacks at very little cost in the
following simple manner, referring to the
above diagram :

Terminals A are usual telephone ter-
minals; B and C arc extra terminals for
cutting out unnecessary valves. For two
valves the leads from high resistance
telephones are placed in terminals C. For
three valves the leads from hign resistance
telephones are placed in terminals B, but
terminals C must then be strapped across.

For four valves the leads from high
resistance telephones are placed in terminals
A, and both sets of terminals B and C must
then be strapped across. . Filaments of
valves not in use are switched out by
means of the rheostats.

Mr. A. Watson, 168,
Burbage Road, Dulwich, S.E. claims to receiy

Wireless in a nutshell,

signals upon this minjature set with as gmsi
strength as on a crystal set of more orthodox size."
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This article describes the construction of a complete crystal set suitable for broadcast reception.
dealing with those parts, such as the contact slider, etc., which are invariably purchased, is both ingenious and simple,

By A. W. DRANSFIELD.

AN EASILY CONSTRUCTED CRYSTAL SET. |

The methods of

HE “set” about to be described is
for the . benefit of the absolute be-
ginner, and it will work quite well

and at the same time is so simple to con-
struct that the veriest amateur need have
no fear that it will be labour lost.

A receiving set consists of tuning coil,
detector, aerial and earth, and a pair of
telephones. That is the simplest form of
receiver, but there are several little extras
that may also be added that will assist in

. giving better results. However, the’ first
| step will be to make the simplest set and
| add to it later.
}. The tuning coil will be the first thing to
. construct. Procure a piece of cardboard
: tube 41 in. or 5 in. diameter and 6 in. long.
i This should be of fair thickness, as the wire
hag to be wound on it, and consequently
there will always be a slight pressure on it.

Winding the Coil »
Dry this tube, and then shellac varnish
it, inside and out. It may be well waxed

instead, with paraffin wax; but if treated in'

this manner the whole coil should be warmed
in- front of the fire and then wiped off
smooth with a piece of rag. Drill or pierce
a small hole about 4 in. from each end ;
these holes are-for the ends of the wire—the
commencement and the finish. The wire
required will.be 20 gauge for the 5 in.
diameter, and 22-gauge if the smaller tube
is used. It-is as well here to mention, for the-
- guidance of the amateur, that the higher
the number of the gauge, the thinner the
-wire will be. Hence 22 or 24 gauge would be
thinner wire than 20 gauge. <Commence

with various pairts of the crystal to sclect
the sensitive spot. The holder for the
crystal is usually in the form of a cup, the
bottom having a bdlt that goes through
the base to hold it down, and this may be
made from a piece of thin tubing, such as
an old piece of cycle pump tubing. If
soldering presents difficulties, cut out a star-
shaped piece of thin sheet brass and make
a hole in the centre to take the * holding
down ” bolt ; then turn up all the points to

v

=

WIRING DIAGRAN e

ANOG ICREWED ON
FROM UNDERNEATH

ELECTRIC L1GHT
PLUNGER

Fig. 1.

winding the wire on the tube by passing
it through one of the holes, leaving about
2 in. over to be used for connecting purposes
later on. Then wind along the tube, keeping
the wire close and uniform until the other
hole is reached.

Construction of the Detector

Cut the wire off the reel, and pass the end
. through the last hole, plugging it with a
piece of matchstick. If the tube was

shellacked, shellac it again, as this will hold

the wire tightly to the tube. If the tube was
waxed, well warm it again, and the wire will
settle down and adhere to the wax.

The detector is rather an important piece
of the apparatus. Itconsists of a cup orfixing
to hold the crystal, and an arrangement to
éngage it with a point that will be allowed
to move about so that-contact may be made

Fig. 2.

make a setting for the crystal (Fig 1). Before
mounting the crystal, put the bolt through
the hole, then press the point on to the
crystal until it is firmly held in its mounting.
The selector portion may be made in the
*“ cat’s-whisker ”” form, which consists of a
piece of thin springy brass, German silver,
or copper wire twisted into a spiral with
a loop a# one end, to

The coil should be mounted at one end, to
allow room for the detector. A method has
to be now arranged that will allow selection
of the coil at any turn desired for tuning.

Additiona! Insulation

‘There are scveral ways of accomplishing
this, but perhaps the easiest way will be to
cut a strip of fairly thick sheet brass that
will reach from end to end asshown. If this
presents any difficulty, use two pieces of
brass wire and form a slider out of thin
sheet brass (Fig. 2). If it is possible to
golder an old plunger from an electric
lamp holder it will make a good slider,
but the springy brass slider will do. The
copper wire on the coil must be scraped
clean of all insulation at the point where
the slider engages, so that good contact is
made.

It is now only necessary to add the termi-
nals and connect up, and the method of
doing this is shown in the diagram (Fig. 2).
A good plan when mounting the terminals
is to drill the holes slightly larger than the
thickness of the terminal, then wax a strip
of paper the width of the thickness of the
base-board, and before passing the terminals
through, wrap a little of the paper round the
terminal. Then place a well.waxed card-'
board washer-on the top and on the under-
neath side.

screw it down with,
and a point at the
other end to rest on
the crystal. _

These two fitbings
would be better
mounted on a smalt
strip of ebonite ; dry
wood will do, but is
not so good.

The inductance
when ready for
finishing off should be
attended to. Cuttwo
pieces of wood 1 in.
thick to shape shown,
nailing astrip of wood
on the inside of these
two ends to take the
ooil, which will be held
in its place when
mounted on the base-
board. The base-
board is a piece of §
in. or £ in. wood, 10
in. by 6 in. Fasten
the endsin the coil bv
means of a small screw
at each end, then
stand it on the base-
board and mark the
position.

Drill a hole at each
of the marks, so that
screws passed up
through the underside

of the base-board will
screw into both ends.

The interior of the Levallois-Perret Station from, which the Radiola concerts-
are broadcast.
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AN IMPROVISED WINDER.

By T. MURRAY, A.M.I. Mech.E,

THE two supports, S, together with the
bottom piece, B, which are secured

together by means of wood screws,
were made of hard wood § in. thick, two
pieces of brass tubing being used for the
spindle bushes, these latter being given
a coat of shellac on the outside before being
driven into the supports. The spindle,
either of hardwood, brass or steel, must, of

One end of the transformer wire is then
secured to the former and led over the
jockey pulley, the reel of wire either being
held in the hand, or on a small spindle, with
just sufficient pressure to keep the wire
taut. )

The details can, of course, be modified to
suit various parts that one may have by
them, also, the bottom piece, B, made to
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course, be a tight fit in the ebonite or fibre
former ; but, if found to be too slack, a strip
of glasspaper pasted around it will hold the
former tight and prevent slipping.

The pulley used was found in the scrap-
box, the bore being altered to suit, and
pinned to the spindle; the washer, W, is
also pinned to prevent lateral movement
of the spindle between the supports. The
grooved jockey pulley, about } in. diameter,
is mounted on a } in. diameter spindle, and
is free to rotate and also to slide along the
spindle.

A Useful Accessory.

When assembled, it is screwed to the
base of the sewing-machine as shown in
Figs. 1 and 2, care being taken to line up
the large pulley with the belt pulley on the
machine, and a short piece of } in. diameter
belting used for driving purposes. The
stitching mechanism is put out of gear hy
the means provided and the handwheel used
in the same manner as when filling the thread
spools,

suit the particular sewing-machine that the
arrangement is to be fitted to. The same
idea can be used for winding telephone ear-
piece bobbins, bell and buzzer bobbins, etc.

CORRESPONDENCE.

The Editor, PoPULAR WIRELESS.

Dear Sir,—I was very interested to read
the communication from your correspon-
dent in your issue of May 5th last, but
cannot help expressing my surprise when he
asks the question: ‘“ Why Sunday is such
an ‘empty day ’ for ‘listeners-in’?”

In my opinion, Sunday is one of the most
interesting days which 1 have on my radio
set, and I can, practically from 10 o’clock
in the morning till 11 o’clock at night, in-
terest myself and friends the whole of this
time. Surely one does not want to hear
anything more interesting than Croydon,
Lympne, Fulham, Manchester, Castle

Bromwich, St. Inglebert, Le Bourget,
Brussels, Rotterdam, Amsterdam,  and
occasionally Kénigswusterhausen, all these
stations in connection with the aeroplane
overseas service, and from 2 o’clock (French
time) till 3 o’clock there is generally an ex-
ceedingly good concert from Paris ; and then
from 3 o'clock till about 530 p.m. an
excellent concert from The Hague ; and at
6.20 we have still another concert from
Paris, and at 8.30, of course, the usual
B.B.C. concert:;; and then again, at 8.45
(French time), another concert from Paris
until about 11 o'clock. Surely this should
satisfy the most enthusiastic listener-in.

I do not, for one moment, wish you to
think that I do not appreciate the B.B.C.
concerts, but at the same time, being a
resident within about ten miles of 2 L O, it
is a pleasure sometimes not always to have
to listen to them or receive their interrup-
tion, and I should very much like to see, as
far as 2 L O are conceined, for every night
of the week at least half an hour interval,
say from 8.30 to 9, in order that those who
are capable of receiving other stations
should have the opportunity of doing so;
and I hope that this remark may come
before the eyes of the people interested for
their consideration.

Yours truly,

London, W. W. Pratt.

The Editor, PorrraAR WIRELESS,
Rapio SocIkeTiEs.

Dear Sir,—In view of the impending issue
of the new form of wireless licence, making

. it possible for amateurs and experimenters

throughout the country, without previous
knowledge, to make up their own wireless
receiving sets from parts and accessories,
may I draw your readers’ attention to the
advantages gained, particularly by those
who have at present little or no wireless
knowledge, by joining one of the many
radio societies in London and the provinces ?

The Radio Society of Great Britain has
affiliated to it now upwards of some 250
such radio societies throughout the country.
Practically all these radio societies are giving
weekly or monthly lectures to their members,
and those of your readers just commencing
this mt/erestlng new science would do well
to get in touch with their local society.
It for no other reason, it is of .the utmost
importance that those making up their own
sets should- be educated in how they may
make such sets and use them without risk
of interference to their neighbours by re-
radiation from their aerials. The Radio
Society of Great Britain has, since broad-
casting commenced, formed a new class of
members known as associates. No previous
knowledge of wireless is necessary to join
this class, the subscription is a nominal
one of 5s., and' there is no entrance fee.
Special elementary lectures: are arranged
cach month for associates.

If any of your readers are in doubt as to
the nearest radio society in their district,
I shall be pleased to give them the neces-
sary information if they will kindly enclose
stamped addressed envelope; or to those
who desire to join the Radio Society of
Great Britain, application forms and full
particulars of the different grades of mem-
bership will be sent.

Yours faithfully,
L. McMicuatL, Hon. Sec.
32, Quex Road,
West Hampstead, London, N.W.6.
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Users of valve receiving sets will do well to realize that
the efhciency of their outfit is largely dependent upon their
choice of valves. It's the valve that counts!

You will positively ensure the best reception of vocal
and musical items by using

Made with the same scrupulous care that has always character-
ised the manufacturing operations of the famous Osram factory.

MADE TO - LAST.

Sold by leading Electrical Contractors, Wireless Dealers and Stores.
(Whelesale only)

The General Electric Co., Ltd.,, Magnet House, Kingsway, London, W.C. 2,

Branches throughout the United Kingdom and in all the principal markets of the World.
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BROADCASTING TRANSMISSIONS.

GREAT BRITAIN,

Station. Call Sign. T rﬁlgsurflsisgitom Items Transmitted. Wil:] vgiziﬁg;h Remarks.

London .- . 2Lo .. 11.30-12.30 (B ST) Music .. .. .+ o = e . 368 .. Every week day.
B . 00 i .. 6pm .. .. .. Women's“ Hour v B, vy e . » -
& o P . ;. 5.30-6.15p. m. .. Children’s Stories "5 oo T . A
0 5 oo i e. 7and945pm. .. News .. .. o8 i . e oo . "

D S@IFE oo b .. 8-1030pm. ., .. Musicand vanous S i " "

» . e .~ 8301030 p.m. .. Newsand music. A6 66 oo »w o+« Sundays,
Newcastle o e = INKO) . 11.30-12.30 pm. .. Music .. .. Bon B o8 400 .. Every week day.
3 4l oo . . Usually 5.0-10 p.m. Musio, News, etc < s ey " -

» . | S . . 8.30-10 p.m. .. .. Musicand Ncws .- A .. Sundays.
Manchester .. .. .. ., 2ZY . 11.30-12.30 .. .. DMusic .. . % 0o oo o ‘385 .. Every week day.
» com B . Usually 5.0-10 p. m Musie, News, ebc 0O 00 0O - . - -~

- e e X, . 830-10p.m. .. .. Musicand News.. .. .. .. .. 5 . Sundays.
Birmingham.. .. .. 51T . 11.30-12.30 .. .. DMusic .. .. v ee +e «. 425 .. Every weck day.
» = .~ Usually 5.30-10 p.m. Music, News, etc . S oo ~ . N -

) | I . " . 830-10p.m. .. .. -Musicand News., . . . Sundays.

Glasgow 50 9 [ .- 58C . Usually 5-10'p.m. Music, News, ete. 415 Every week day.
5 00 o4 GO oo K& . 830-10pm. .. .. Music .. .. .. o .o . D Sundays.

Cardiff .. .. .. .. "BWA .. 11.30-12.30 .« Music .. .. 5o Mo oo 353 Every week day.
wr B2 i o o : . ' Usually 5.0-10 p.m.  Music, News, ete . BT A oo
- L - 8.30-10 p.m.,.. .. Musicand Néws X s Sundays.

Croydon .. .. .. .. GED Throughout day .. Aeroplane Traffic .. .. 900 P

BELGIUM
Brussels (1) v« .. .= .. Brussels ~ 12 noon (G.M.T)) Weather report oo - i .. .e .. 1100 .. Working days,
i 450 pm... .. .. Acroplanetrafic .. .. .. .. 1100 .. When necessaiy
6pm .. .. Concert v e en e e 1300 Sunday,  Tuesday
and Thursday.
HOLLAND

The Hague .. - PCGG e 3-5pm. (GMT.).. Concert i oo e oo ox o 1050 .. Sunday.
8.40-9.40 pm. .. Conmcert .. .. .+ .. .. .. 1060 .. Monday & Thursday

The Hague .. .. .~ PCUU - 7.45-10 p.m. .. Concert  w. e wn .o en .. 1050 .. Tuesday.

(Luborabcnum Heu%sen) w 940-1040 a.m. .. .- 1050 .. Sunday.

The Hague (Velthuyzen) .. PCKK .+ 840-1140 pm. .. Various .. .. .u e .o .. 1050 .. Friday.

Ymuiden (Middelraad) . PCMM .. 840-1140pm. .. Concert ve es ea e 1050 .. Saturday.

Amsterdam e s = PAD . 810-11.10 pm. .. Concert and News 55 § oo § oo oo SED Wednesday.

FRANCE
Levallois-Perret (Radiola) SFR w 23pm (BST.).. Music .. .. ~ e = 1780 .. Sunday.
- bpm. ee .. Stock E‘channe News .. . .. 1780 .. . Every day.
5.15-6.15 p m, Instrumental music b8 o b LIS I
8.45 p.m. . General News .. .. .. 1780 .. V.
9-10.30 pm. .. .. Vocaland instrumental concert . 1780 .. »
Paris (2) (Eiffel Tower) .. FL w~ 640am... .. .. Weatbher Forecast .. .. .. .. 2600 .. - o
11.15 a.m. 5 . Weather Forecast .. .. .. .. 2600 ., =
3.30 p.m. .« .« Stock Exchange News ., .. .. 2600 .. o
6.20 pm... .. .. Weather Forecast, Concert .. .. 2600 ., 0
1010 pm. .. .. Weather Forecast .. .. . 2600 .. v
Ecole Supérieure des P.T.T. o 7.45-10 p.m. .- Radio Concerts .. .. « .. 4501... Tucsday, Thursday,
Radio-Riviera (Nice) - 2.30-7.30 p.m. Radio Conferences « «s . 450§ .. Saturday.
11 a.m. News, Coneert, tzigane .. .. .. 460 .. Every day.
5-6 pm. .. News, instrumental Coneert .., .. 460 .. 5
9-10 p.m. Latest News, Concert. = .. . 460 .. "
GERMANY, CZECHO-SLOVAKIA, AND SWITZERLAND
Berlin .. .. -~ LP we 6-7(GM.T.).. .. Financial News, etc. « 2800 .. Every day.
(Konigsw usterhausen) 11.12.30 :
4-530 pm. .. .. Financial News, etc. . es .. 2800 .. »
Prague il .o wes .- PIRIG ee 7-l1la.m.and 3 pm. Weather News, General News.. .. 1800 .. 5
9-2 p.m. and 9pm Concert .. .. .. .» 4500
QGeneva .. .. .. HB .. 6-7Tpm .. . .. Concert .. 1200 .. o

(1) I, at the indicated times, a station has to receive or transmit service communications, the weather transmission will take place after

these communications.

Tuesday: Operatic selection on the gramophone. Thursday: Various on gramophone. Sundays: Various by

artistes.

(2) Special concerts given during the evening are announced in the course of the preceding transmissions.
See Notes and News page for later details or alterations, if any, to hand.
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“True MusiC.”

T.M.C. LOUD SPEAKER COMPETITION.

HE enormous number of en-
tries we have received for
this competition testifies to the
very great interest the Public are
taking 1n all matters relating to
Wireless Broadcasting, and we
have much pleasure in announc-
ing the names of the successful
competitors :

FIRST PRIZE: 100 GNS. T.M.C.
SUPERB CABINET “DE LUXE.”

W. R.. MILNER,
4, MEATH ROAD,
ILFORD, ESSEX.

who was the first competitor to submit the word

“True MusiC.”

SECOND PRIZE: £30:0:0 T.M.C. 3-VALVE
RECEIVING SET WITH LOUD SPEAKER.

W. GREENWALD,
3a, BEECHWOOD ROAD,
HORNSEY, N.8.

whose entry was the first submitting the word

“Tru MusiC.”

“True-Music” aptly describesall
we claim for our Loud Speaker.
Every note of music reproduced
from the Broadcasting Stations
rings true, and really is music.

WRITE FOR FULL PARTICULARS,

THE
TELEPHONE MANUFACTURING Co., Ltd.

HOLLINGSWORTH WORKS,WESI‘ DULW]CH, S.E.21
EP.S.82

r TURRET : WIRELESS MASTS

AND
AERIAL
EQUIPMENT

as supphed to
H.M

KING OF ITALY.

Designed by Naval Ex-
perts like a ship’s mast.

Columbian _pine, palnted
3 coats. 500 in use.

No current jump or steel
w rust. Unbreakable
and easy to fix.

Rigged by ex-seamen.
Light, rigid and sent
complete, no extras.

Fixings for any roof or
confined space.

“ TURRET” TWO

27 ft. As Photo.
37/6 Complete.
28 it, “Turret *’ Super,

59/6

36 ft. Complete,
79/6

42 ft. With Telescopie
top pole, 89/6
56 ft. In 4 sections,
extra guys, and Tele-
scopie top poles,

P — £6-18-6
SIMPSON & BLYTHE 8-9, Sherwood Street, Plccadllly,

ONDON, W.1
and most Wireless Stores. 'Phone: 2650 Gerrard.

‘SOLDER OR SORROW—

WHICH is it to be?

The Wireless aspirant
who is satisfied in leaving
the connections of his aerials
and ‘set terminals “to ' look
after themselves by just
twisting them together 1s
asking for trouble. Apart
from the untidy appearance,
careless connections are going
to lower the efficiency of the
finest receiving set in the
wor]d SOLDERING will make doub]y sure of them, and, incidentally,
FLUXITE will ;make sure of the soldering. Soldering is child’s play
when you've a tin of FLUXITE at hand to help you, or, better still, a
complete Soldering Set that we have had specially prepared for the con-
venience of customers. Ask your lronmonger or Hardware Dealer to
show you the neat little

FEXOXIT'TE
SOLDERING SET

...... .Reduced

It is perfectly snmple to use, and i Price
will last for years 1n_constant use, 7/
It contains a special ** small-space 6
Soldering iron, with non-heating :
metal handle, a Pocket Blowlamp, :
FLUXITE, So]der, etc., and full
instructions. Price 7/6 sample Set,
post paid, United Kingdom.

FLUXITE
SIMPLIFIES SOLDERING

All Hardwareand Ironmongery Stores sell’
FLUXITE in tins, price 8d., 1/4, & 2/8.
Buy a Tin To- dny

For wne tool-kit of your car or
motoreeycle, ot any soldering
joke about the home.

FLUXITE LTD.. 324 Bevington St Bermondsey, England.
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No Beundaryin the Ether World g

- 4 Radio Signals travel at the rate of 186,000 miles a second.
to users of

Naturally, signalc got weaker the farther they travel:

RBeactance

¢P. Patent).
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If a signal is foo feeble -to operato the_ Detector Valve, it could
never bo heard, ng matter how many stages of amplification wero
used after rectitication.

But the LISSEN REACTANCE  (P. PATEXT) METHODN BUILDS
P WAYE ENERGY beioro passlug it on to the Detector Valve,
'\ng bslo makes easily heard signals that would otherwjse be in-
.audible

Use the LISSEN REACTANCE (P. PATENT) Method of T.F.
ampiification, and =0 bufld with your own hands & receiver that
shall be cnpable of spanning great distances.

LISSEN REGENERATIVE- REACTANCE
(P. PATENT).
Makes a reﬁi:;"e" 80 sensltlvc that under many conditions both aerial and e2ith
ion 0o
i Provides: fully wvariable nop- radiatlnv reaction in highly efilciént form.

Sﬁlf tuned; but tlie use o/ a new LISSEN Vernier Contenser fs recommended.
216, barely 1 in. diawneter.)

LI‘ISFN one-hole fixing—fitted in 8 few minutes.
One knob controls tuning acd rezection.
Range, 150 to 4,000 metres—WITH REGENERATION GVER THE WHOLE RANGE.

PRICE

Complete.

2.12.6

(Prico
= Blue print and
instructions
sent with each.

Seell
to be
used :

AMATEURS—Counterfeits may bte cfered you. Take no sub-
stitute. If your dealer is not equipped to serve you, send
direct to factory, post free.

LISSEN REACTANCE

DEALERS—Order through factor, or
send direes. Apply on trade heading
for list.

(Prov. Pat.)

Range 150 to 600 metres (6 tap-
pings) complete.

Range 150 to 10 000 metroq (11
tappings) complcc ...... 32/6

Blue print shows euasy cornecuons

Lissen one-hole fixing.

To be used for one or two stages H.F.

Gives great amplificaton even on -loud

signals. For great range and po\\cr turn

to using LIS%EN REACTANCE

27/6

X,ist 6cd.

LISSEN COMPANY

8-16, Woodger Rd., Goldhawk Rd.,
Shepherd’s Bush, London, W.12.

'PHONE 1072- HAMMERSMITH.

N.B.—Woodger Road is close to Goldhawk Road
Met. Rly. Station.

Lissen A/’)/)aralus - Well thoughi out—then well made.

~ . =y 3 AGGUMULATGRS
SPECIAL OFFER AT
REDUCED PRICES
-?@si Free Orders b Gt
| B i _
o e o e G oS
. HEADPHONES ST N, .S | ig(l)g : ;s ] lg lg/l % »
Double Reccivers, FEDERAL, 4,000 ohms .. N 221:;6 : g%; : 438 g }e;ﬁ WIRELESS
" 5 ERICSSON B.B.C,, 4,000 ohms - 2
. " BRUNET (French] © o 22/6 EPR }gﬂ £ ® | ® 228 1ss ACCES
» ” FELLOWS B.B.C. 21/- 1420 6 40 20 127/6 } 5s  SORIES
. ; SIDPE (French) . 19/6 ACCUMULATORS | 1430 6 60 30 ‘33/9 } 2/8
. STERLING BBC. 32/- have 150 8 | wo | 30 328 iss  KEPT
Single Receivers, BRUNET (French), 2,000 ohms }(2)2 szlﬁfl?\?ﬁ)sN' IN
BRUNET (French), 4, hms / R
:' :: T.S.F. (Frt(:n::;) ;)og:%(;lﬁlsm 10/- Accumulators RIGHFORD & bo"
" FELLOWS B.B.C, 2,000 chms 15/6 charged on the | 153 FLEET ST., LONDON, E_c4 STOCK.
” premises day and
B i -+ v R s S a o SO N e night. Telephone : Holborn 5126. Estub. 1876.
- ACCESSORIES - ‘ =
Finest Quality L.F. Transformers (5 1 Guar- | SECURE
anteed) . 1 e d q ko 12/6 :
Switch Arms (Best quahty) .. s N 1/- Perfect Tone_Receptlon
: Filament Resistances (1st Quahty) 2/6 By using
Rotax Accumulators, 4v. 40 amps. | not sent. 16/-
v. 0 amps. /by posti 25/ | “ IGRANIC?”
Ebomte Dlals 0-180, bored in centre .. 1/-
Valve llolders 1st Quality .. .. .~ .. 1/- . p GIMBAL TUNING SYSTEM.
......................... oo o, SO IO o B P g .
{ Gimbolder Tuning Stand (Ra PP Jor)

(Paicunt applied for)

Write for Leaflet 7. 58

FOWLER & BRIGDEN

130, EUSTON RCAD, LONDON, N.W.1.

147, Queen Vietoria Street,
Tel.: - - - - - - Museum 4827 GRMIC’ LONDON.
Works : Elstow Road,
ELECTRIC Co.Ltd. BEDFORD,
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" SOME MORE PRACTICAL IDEAS.

COIL WINDER.

THIS coil winder may be made out
of a few odds and ends. The cone
ends may be made from two wooden
barrel-bungs. The spindles are made from
two pieces of i in. iron wire, flattencd
out and-driven into the centre of the bungs.
The handle end, of course, has a thread

SERRATIONS TO
MAKE TUBE GRIP.

SPIRAL SPRING
TO KEEP TENSION.

WIRE IN FORM ™
OF STAPLE.

=

to fasten the crank on. The crank is made
out of a piece of sheet brass 2 in. long,
with a hole at each end ; one hole should
be yg in., the other only large enough to
rivet the intended handle in.

The wood uprights are 4 in. long, 1} in.
wide, and } in. thick ; the base-board is 1 ft.
long, 2} in. wide, and 1 in. thick. The base-
board is slotted to take the uprights, and
it will be scen that the slot is extended
at one end to accommodate varying lengths
of tube; the taper also allows of differ-
ent diameter tubes being wound. The
plugs should have emall serrations scratched
lengthwise to make the tubes grip. 'The
dotted lines show a tube in position ready
for winding. The spindles should fit fairly
tight in their holes, so that there will be
no slip when winding. The dimensions
may ezasily be altered to suit the particular
coil to be wound, or it is very easy to have
cones on spindles interchangeable so that
they may be placed in the upcights at will.
It will be noticed that a spiral spring is
placed between the handlc-end bung and
the upright ; this will keep a tension and
keep the tube central.

 SWITCH ARM STOPS.

TO avoid the expense and trouble of
fitting stops to switch arms, and also

drilling the -neeessary holes in the
panel, the following tip will be found
efficient, especially where a number of
switch arms are in use. For the first and

P
SWITCH i
L ARM N e SwiTcs
STUD FiLEDN,

DOWN

last stud on each ‘row of contact studs,
use two studs which stand about % in.
above the others, and file about two-thirds
of the head down as per sketch. This will
leave an upright edge for the switch arm
to engage with, and so act as a stop.

The same idea can be utilised where simple
on-and-off switches are in use. These.switches
can be purchased very cheaply, and when
the wood base is removed, can be fixed
direct on to the panel, using two ordinary
studs for contacts filed down as above.

UPRIGHT EXTENSION
HANDLES.

EVERYONE who has had any experience
3 at all with valve receiving sets knows

something about the capacity effect
set up by the hand when placed upon the
adjusting knob of a tuning condenser, and
will readily appreciate a device that will
obviate most of this. By the introduction of

A SIMPLE LIGHTNING
‘ARRESTER.

QUITE a good lightning arrester can be
made from old half-watt electric globes.

The glass globe A, Fig. 1, is first removed,
care being taken not to leave any glass in
the collar, A, or a nasty cut may result.
The glass rod B and filament supports Bl
and B2 are next taken out, leaving the
filament leads, C, Fig.2, and glass tube, Cl.

an upright extension handle fitted to an

FI1G6 1 Fr6.e

FIG3

adjustable portion of a valve set the capacity
effect is practically nil, giving the advantage
of permitting much finer tuning, thus adding
greatly to the efficiency of the set.

The extension - handles shown in the
diagrams hardly need any explanation, and
the making of them is simplicity itself. I
have dratvn tvo diagrams which show at a
glance how they are constructed. In Fig. 1
the handle is fitted to a condenser, whereas
Fig. 2 shows the handle in sections.

All that is required to make one handle is
a piecé of ebonite tube, 5 in. long by 1 in.
in diameter with -& in. bore, also 1 in. of
No. 2 B.A. screwed rod. Thread both ends
of the tube with a 2 B.A. tap, the latter can
be made by filing to a taper a piece of No.2'
B.A. screwed rod, then unscrew knob from
the condenser, and fit, it to one end -of the-
ebonite tube by means of the 1 in. of screwed
rod, (rlxe_xt; fitting the rod as-shown in Figs.
1 and'2.

Two copper or brass plates, D1 and D2,
about half inch square, are soldered to
the filament leads asin Fig.2. The filament
leads are now bent as shown. in Fig. 3, so
that the plates D1 and D2 are parallel. The
distance between the plates can be altered
by bending the leads C. The arrester is now
complete and only requires fixing into -
a holder. This is an ordinary electric Jamp
‘holder which-can be screwed on to a panel or
baseboard.

NOVEL SPIDER COIL
FORMERS.

TAKE a piece of round, hard wood
(Fig. 1), cut according to size of coil.
Space round the wood to the amount

of spokes required, and then bore a § in.
thole at each space. Take some cycle spoke
nipples and drive one in cach hole. To

TR ==

)
Y8HoLE
FI1G.1.

prevent damaging the tapered hole in the
nipple, a piece of metal (Fig. 2) with. %
in. drill will overcome the-difficulty: When
all the nipples have been driven in, screw
the spokes jnfo the nipples and the former ia
ready for use.
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WIRELESS CLUDB

REPORTS.

The Editor will be pleased to publish concise reports of meetings of Wireless clubs and-
associations, reserving the right to curtail the repcit if necessary. Hpn. seerefaries are
reminded that reports should be sent in as soon after a mesting 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.

Swansea and District Radio Experimental
Society.*

* At a large gathering of members of. the
Swansea Radio Society recently -held at their
headquarters, the Y.M.C.A., a lccture was given
by Mr .McNamara, entitlel * Elementary
Principles of Wave Motions,” Mr. A. T. Sage
presiding.

The lecturer compared in & simple manner
the differences between waves in water, air,
and ether, which was eagerly followed by.those
present.

The chief.aim of the lecturer was to cater for
the non-technical man, and the lecture proved
to be of exceptiona! interest to the experi-
menter. *

A further scries of elementary lectures will
be given at & future date, and all beginners
in wireless theory are cordially invited to attend.

Hon. sec., H. Morgan, Esq., 218, Oxford
Street, Swansea.

Walthamstow Amateur Radio Society.*

On Thursday, April 26th, a large audience
gathercd to witness a wireless demonstration
held at the Hut, Church Hill: Mr. A. Kruse,
M.M., was in the chair. The demonstration
was held for the purpose of providing funds for
the Y.M.C.A., in whose -grounds the Hut

stands, and was given by, the Radio Association,

in co-operation with the Walthamstow Amateur
Radio Society. Prof. A. M. Low, D.Sec., de-
-monstrated his audiometer, and many. of the
audicnce Liad the pleasure of soeing their voice
on the screen. Prof. Baker, B.Sc., then told
the audience how wireless was made possible;
ond the theory of the wircless wave. Major
Raymond Phillips then showed his wireless
controlled train, and proved how easy wireless
control of mechanism wags. Capt. Drury
Coleman addressed the audience, and told Low
the Radio Association was anxious to help
the amateur. Many well-known local amateurs
—whose call-signs are usually to be heard, and
in some cases have been picked up at Nice—
were seen on the platform. The meeting ended
with a hearty vote of thanks to the Radio
Association, and the  Y.M.C.A. funds® will be
ccnsiderably increased, the whole of the
proceeds being handed over for that pu?ose.

Sec., Mr. R. H. Cook, Y.M.C.A., Church
Hill, Walthamstow, E.17,

Treharris and District
Soclety. )

A radio society has been formed at. the above
lace., The informal meeting was held at Mr.
an Osborne’s Studio, Perrott Street, Tre-
harris, who has very kindly given the society
the use of his studio as the society’s head-
quarters, which offer was greatly appreeiated.

It was decided to hold two meetings weekly,

on Tuesday and Thursday, at 6.30 p.m. Tues-
day will be devoted to construction of metnbers’
sots and parts; Thursday will be devoted to
lectures and discussion. All intending members
will be given every assistance and welcome.

Hon. sec., David D. Richards, Mametz
House, Bontnewydd Terrace, Trelewis, Glam.

The Southampton and District Radio Society.
. The first meeting of the Southampton and
District Radio Society at the new hcadquarters,
Y.M.C.A., Ogle Road, was held on Thursday,
May 3rd, when, after the business items were
disposed of, Mr. Bateman gave a very instructive
lecture on the interesting topic of dual amplifica-
tion. He dealt with various circuits, and gave
his audience thc benefit of a description of a
dual amplification circuit which he has devised,
and with which excellent results have been ob-
tained. He concluded his discourse by a practical
demonstration of this circuit in a set of his own
construction. Mr, Bateman also-described the
construction of a novel form of potentiometer.
New members will be welcomed.

Hon. sec., Mr. P. Sawyer, 55, Waterloo Road,
Southampton.

Radio and Scientifie -

Leyton and Distriet Wireless Club.

A very successful meeting of the above was
held at headquarters on Monday, May 7th,
when, after the usual Morse, etc., classes, a very
interesting lecture and demonstration was given
by one of the members, Mr. I. J. Slade, on
valvos.

At the close of the lecture, the chairman, Mr.
W. Bassett, very successfully operated his three-
valve set. .

Meetings are held fortnightly, and the secre-
tary will be glad to hear from any interested
persons.

Hon. sec., W. G. Peacocke, 73, Frith Road,
Leytonstone, E. 11.

|« Wireless Review_and Science
Weekly.”

In our new companion Journal will be
found full details for a £1,00 award in cash
prizes for readers,

£500 is offered for dn invention, and £500
for an ldeal Broadcasting Programme.

Some of the greatest living writers con-
tribute tb WIRELESS REVIEW .AND
SCIENCE WEEKLY—Senatore Marconi, Sir
Otiver Lodge, Dr. J. A. Fleming, Professcr
J. A. Thomson, Dr. Lee de Forest—to
mention only a few names.

The fascination of popular science is also
clearly demenstrated in the science articles
appearing in this new journal every week.
“ Making the Cinema Talk ' is the theme
round which Dr. Lee de Forest has written,
in a long .article in No.-2 of the new journal,
and in which he describes his jnvention,
which has at last made the * movies"
vocal. .

The Radlo Society of Highgate.*

Mr. H. Andrews, B.Sc., continued his series of
lectures on Friday, May 4th, by giving a lecture
on **C.W. Transmission.” He explained that
a OW. heterodyne was really a low-power
transmitter, ordinary transmitting sets differing
therefrom only in the matter of thé amount of
power dealt with. Receiving valves of the

‘ordinary type may be used, a range of 50 miles
-having been accomplished by means of an “ R

valve; but in such cases it is necessary to
overrun the filaments, thereby reducing the life
of the valves, Various examples of British,
French, and German transmitting valves were
exhibited, and their characteristic features ex-
plained. The usual methods of obtaining the
necessary high voltage direct current supply for
transmitting purposes were described, and the
lecturer then went on to describe in what respects

the inductances used differ fromn those used in_

receiving sets. Transmitting condensers were
also dealt with, it being mentioned that the
capacity of an ordinary variable condenser can
be approximately doubled by immersing it in
good quality insulating oil. Various trauns-
mitting circuits were then drawn on the board,
speeial miention being mado of the Colpitt
Circuit. This circuit hails from America, and
in the experience of the lecturer is very efficient,
and easy to adjust. Using an input of 10 watts,
an output of 1 amp. in the aerial had been ob-
tained. "Mothods of keying and modulation
were then dealt with, and the lecturer con-
cluded with a few remarks on the subject of
microphones and speech amplifiers.

Hon. scc., J. F. Stanley, B.S¢., A.C.G.1,
F.R.A., 49, Cholmeley Park, Highgate, N. 6.

Dewsbury and Distriet Wireless Society.

The Dewsbury and District Wireless Society
recently had a meeting at the Central Liberal
Club, Bond Street, Dewsbury. It was their
first * difficulties ” night, and several members
brought up radio troubles for discussion, and
an interesting hour or so was spent. A tempo-
rary aerial had been erected, and the prograinme
from Manchester, and part of that from London,
was afterwards received. The “receiving sets
used were lent by Mr. F. Dransfield (a three-
valve home-made set) and Mr, J. T. Foggo
{Gecophone and two-valve note magnifier).
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It was decided that the socicty should accept
the offer of the directors and hold their future
meetings and demonstrations in the Centrel
Liberal Club. The conditions for reception of
radio concerts, ete., are distinctly more favour-
eble than at their present rooms in Chureh
Btreet.

The members also decided to hold seversi fizi2
days during the summer.

Hon. sec., F. Gomersall, 1, Ashworth Terracs,
Dewsbury.

WIRELESS
IN SUMMERTIME
COMPETITION.

(A4 selection from the hundreds of postcards
sent in by competitors in the * Summerlime
compelition. The result and the name of the
prizewinner will appear very shortly.)

Mr. W. J. DAVIES, of 86, Corporation
Street, Stafford :

_“To keep up a steady interest- during
the summer months, T suggest the issue
of a ‘supplementary’ licence to prevent
licence-holders allowing them to use their
sets portably. The wireless man could then
take his set out in his motor-car, side-car,
etc., or even carry it. What would be more
enjoyable to the town-dwelling wircless
enthusiast than to take his set into rural
surroundings and receive the concerts with
the aid of an improvised aerial, ete. ? Even
the humble crystal user would derive
pleasure in testing his set under varying
conditions of distance and surroundings.
The fee for the licence would have to be
small, say 2s. 6d. to 5s. for three or four
months (half to G.P.O. and half to B.B.C.).
Amateur wireless clubs with transmitting
licences would be able to supply additional
‘“ fare ” for the members to pick up when
out with their sets.”

Mr. W. A, COOMBS, of 20, Norfolk Street,
Mile End, E. 1:

“ With reference to broadcasting during
the summer, I suggest that programmes
should be of a light character, similar to
what one would hear at the seaside, such as
good bands and concert parties, chats about
the various holiday resorts and tours, etc.,
with news regarding the various sports.

“ One’s imagination could be carried a
long way listening-in to a good concert or
band whilst lounging on the lawn, or in the
back garden-during the warm weather.”

Mg. T. é\, SCRUBY, of 17, Castléton Road,
17

‘ Wireless could be made very popular in
summer time if the B.B.C. were to broad-
cast some good musical and dance items
say from 4 to 7 and 8 to 10.30 p.m. on
Saturdays, so that Sports Clubs could install
a loud speaker set (not an expensive item
where the membership is 100 or more) and
entertainment would thus be available for
musical teas and dancing on the lawn in the
twilight.

*“ Also, if the weather should turmn out
wet, this suggestion provides a means of
keeping the club pavilion always popular on
a wet evening. -Also members waiting
their turn for a game would find interest in
wireless. Adaptations of this-would naturally-
suggest themselves.” i
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;My--homeeassembled Set

—the interesting experiences of an
. Aimateur’s first steps in Wireless

Q«LW—AYS being fond of mechanics—in"a -

mild sort of way—I fell an easy victim

to the fascination of wireless. After
reading one or two little books on the sub-
ject I made up my mind to build up my own
set. A timely article in a wireless paper
describing a simple crystal set seemed to
me to show just the- instrument which
would fill the bill.

A Crystal Set

It was simple and consisted of few parts
—a great advantage to a novice—and could
be-constructed for a few shillings. I well
remember the thrill experienced “when I
heard my first telephony on it—the excite-
ment of other members of the household ¢t
hearing this ‘“ music through the air.” -But
this set, good though it was, Jater on hegan
to pall. My interest scemed to wane; I
wanted to hear more than the nearest broad-
casting station and the few amateurs in my
neighbourhood. In short, I_had tired of
this crystal set and wanted a more ambitious
valve receiver.

After looking around I found that to buy

a ready-made instrument was far beyond

“my means, and constructional artieles in the

wireless papers seemed hard to understand

and to require rather more skill in the use
of tools than-I possessed.

A Unit Valve Recerver in sets
of parts

There scemed no alternative until by
zhance I discovered just the type of receiv-
ng set I had in mind. It was in units—
:hat is to say, it could be made to expand
and more valves could be added just as
often as one’s purse permitted, until
eventually - a super-sensitive multi-valve
receiver  is
obtained,
Just like a
certain  ex-
panding
bookcase, in

4 fact, ‘“al-
ways com-
plete,  yet
never fin-
ished.” And

the greatest
advantage of
all, perhaps,
was that it
was supplied
in complete sets ‘of parts all ready to as-
semble at home,

The manufacturers and designers of this
clever set were the Peto-Scott Co., Ltd., of
64, High Holborn, London, W.C.1, and
having found that they issue a little six-
penny booklet describing the whole system
—as well as giving an interesting descrip-
tion of the whole principles of wireless—I
lost no time in getting a copy and studying
it.

The Condenser Unit

Making a start with one Valve

I found that I could make an excellent
start—using the tuning coils from my old

crystal set—with the Detector Unit (No: .4). -

alone. Having bought the complete set of
parts for the modest sum of 17s. 6d., and
Afollowed the directions contained in a six-
-page illustrated instruction folder, a couple
‘of hours’ work gave me a complete valve
unit. There were no holes to drill; all I
had to do
was to in-
sert the
parts as
shown.

Although
my valve
now gave
me much
better re-
sults than I
had ‘ever
been able

to obtain
with my
crystal . set,
I found that my primitive tuning arrange-
ments had very serious drawbacks, there-
fore I decided that my next step would be
to invest in a’proper tuner.

The Detector Unit

A Tuner for all Wavelengths

An outlay of £3 gs. 6d., therefore, pro-
cured for me all the requisite parts for a
really first-class tuner in two units suitable
for all wavelengths. The tuner unit itself
is most ingenious. Besides a three-coil
holder it had two rotary switches; one is
for putting the condenser in series or in
parallel with the primary coil, and the other
i1s for “ Stand by ” or ’* Tune.” The ad-

-vantages of the former are probably very

well known to you, but the latter may be as
new to you as it was to me.

“Tuner Unit

It operates like this : When the switch is
at ‘* Stand by "’ the tuning is done on one
coil only—the other one for the time being
is not in use at all. The result is that the
tuning is quite ' broad ” and non-selective.
This has advantages: for instance, if you
are searching for a station you can find-it
so much quicker on a non-selective circuit.
Also, if you are listening to a couple of
amateurs talking to one another, you can
hear them both without having to re-tune
each time, supposing they are not exactly
on the same wavelength,

When the switch is‘at *“ Tune ” you are
operating two circuits at once and are'able—

by :separating -the toils.and .adjusting the
condensers—to cut out all interference from
near-by stations.

Every Broadcasting Station
heard on this Set

I was now on the high road to success.
These three units enabled me to pick up
all the broadcasting stations with ease from
London to New- Y
castle, as well
as_the splendid
Eiffel Tower con-
certs from Paris.

In due course

-and as funds
permitted. — I
‘added a high
frequency ampli-
fying unit (at
the moderate
cost of but 13s.
6d.y enle\xbling me
to pick up the g
Hague, aIri_d ‘a L.F. Unit
low frequency unit which gave me the”
mecessary strength to use my headphones
attached to an-old -gramophone horn as a
loud speaker.

‘Building the Set info an old
Bureau

You will observe- that I have said
-nothing about cabinets. Although I could
have purchased suitable mahogany ones
“from Peto-Scott, Ltd., for as little as
3s. 6d. each,-I did not do so; instead I
'bought at a local
auction sale a
fine old bureau
which I am now
converting as a
suitable recep-
tacle for all
these five units.
The result of
my  efforts, I °
am convinced,
will be a three-
valve set worthy
of any home,and L
one which would %
have cost me H.F. Unit
probably three times as much had I bought
it ready made.. It-will certainly be an -
vestment I shall rever regret. E. R.G.

'PRICE-LIST OF SETS OF
PARTS

{Complete for Home Assembling)

17 We are always
pleased to
receive from our

customers similar N¢ -z Tuner Unit— — -— 27,6
“‘etrei;;sc'g:'g A‘n‘; No. 2 Condenser Unit — -— 42/-
photographs  of No. 3 H.F. Amplifying Unit- 13,6
Peto-Scott Units No. ¢4 Detector Unit — - 17,6
built into sPecial No, 5 L.F, Amplifying Unit' 33/6
cabinets of into (abinets for 1, 3, 4 and 5 - 3/8
articles of furnle C;pinets for No. 2 = ~— ~— 7k

ture will be liber=
ally paid for upon
&cceptance.

Catalogue of all Radio Com-
ponents, 32 pp. — - 3d,
Postage 9d. per Unit extra, but
paid on all Orders of £z or over.

Advertisement issucd by :

PETO-SCOTT CO., LTD,,
Featherstone House, 64, High Holborn, W.C.1.
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RADIOTORIAL

All- Editorial Communications to be addressed The Editor, POPULAR
WIRELESS, The Fleetway House, Farringdon Street, London, EC4.

1 hope by now that the majority of POPULAR
WIRELESS readers have seen a copy of our new
companion -paper—* Wireless Review and Science
Weekly.” .

It is not often that such excellent valne for 3d. is
published : readers have only to glance at the con-
tents of the first issue to get an idea of the enormous
cost of production, .

But ** Wireless Review and Science Weekly
meets a long felt want. p

POPULAR WIRELESS has laid ont for itself a
definite policy—a policy to please a very large public ;
in “ Wireless Review and Science Weekly > the aim
is to cater more extensively. elaborately and techni-
cally .for thoge desirous of taking a deeper interest in
wireless and popular science. To that end some of
the greatest living scientists and experts have been
agked to contribute, and the result is a publication
unique im the history of British journalism. The
popular appeal is not lacking in the new journal.
Many of the articles are ol universal interest, and
can be easily nnderstood eves by the non-technical
reader ; and the offer of £500 in cash prizes for an
ideal Broadeasting Programme should prove more
than popular. To all readers who have supported
POPULAR WIRELESS I earnestly recommend them
to purchase a copy of our companion paper, so that
they can see for themselves the excellent value offered
for the low price of 3d. weekly.

THE EDITOR.

Owing to the enormous number of querics
received daily from . readers aof POPULAR
WIRELESS, 1 have temporarily decided to limit
the number of questions sent in by one 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 bhe exercised in answer-.
ing queries. Until furither notice three questions
from cne reader will be the limit for one letter.
All questions should be addressed to POPULAR
WIRELESS Queries Department, Roown. 138, Fleet.
way House, Farringdon Street, London, E.C.4.

Readers are requested to send the necessary
postage for reply.

The Editor desires to divect the attention of
his readers to the fact that, as much of the in-
formation given in the columns of ‘this paper
i3 of a teehnical nature and coneerns the most

recent _developments in the Radio world,
some of the arrangements and speeialitics
deseribed may be the subject of Letters
Puatent, and the amateur and trader would
be well advised to obtain permission of the
patentees to use the patents before doing so.

8. 1. D. (Ely).—Will you give a diagram of a
double-pole, double-throw switch for connect-
ing the aerial tuning condenser in series or
parallel with the aerial inductance for short or
long wave reception ?

Popular Wireless Weekly, June 2nd; 1923.

same connections hold, the second slider going tc
the detector.
* * *

S. E. D. (Thorpe Bay).—What is the method
used to test a crystal with a buzzer ? What
voltage is required for the buzzer, and do you
advise any special make ?

PaRALLEL

=

-

.

Above is a suitable diagram. “When the switch
s in left-hand position. the condenser is in series
with the A.T.I. and aerial. When in the right-hand
position the condenser Is in-parallel, In the dia-
gram a honeycomb coil is shown. With an ordinary
slider inductance conncet ecarth stud to end of the
.coil and the top middle terminal of the switch to
the slider. In the case of a double-slide coil the

K
sy 3 () s

“= BAaTTeERY

D

The above diagram of a crystal with buzzer tester
will be guite satisfactory. You will notice that the
buzzer circuit is only inductively coupled to the
crystal eircuit and is not conuected mechanically. The
small coil can be of the spider-wound type, and is
made as follows. Wind ahbout twenty turns of
No. 28 8.W.G. D.C.C. on a cardboard foriner one inch
in dlameter. A 4i-volt dry battery will be suitable
for the buzzer. Any buzzer will do. An old bell
makes a_good buzzer as long as it is still in working
order. Remove the gong and saw off the hammer,
and a -useful buzzer results, the note of the buzzer
being varied by the adjustable contact screw. For
crystal adjustment a high-pitched note from the
buzzer is most suitable. To adjust crystal press
key while moving cat's-whisker until loudest signals
a-e obtained in 'phones. It-does not matter where
tt:!no sli(}ler is placed as long as it mmakes contact with

e coil.

% * *

G. B. C. (Enfield).—I have some wire the
diameters of which are 7 millimetres, ‘25 milli.
metres, and -4 millimetres. Which of these will
be most satisfactory for an inductance to tune

(Continued on page 604.)

HOW 2L O’s DANCE ITEMS WERE RECEIVED

ON THE RIVER.
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MARCONDIS LATEST

New Popular Marconiphone Brings ALL Broadcasting Stations within Range

THE NEW MARCONIPHONE Va

A new and improved Two-Valve Marconiphone has been
. perfected and is now on .sale. :
With it; rio matter what part of the country you live in, you
can listen-in with perfect results to @4 the British Broadcasting
Stations from Glasgow to Cardiff,

Price Reduced
Owing to the enormous demand created for this instrument, it has
been found possible 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

Che Triumph of L the HCaster Aind

Ask your local dealer al once about the New Marconiphone V2,
All ordzrs are being dealt with in strict rolation.

Marconiphone  Department,

House,

MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED

Marconi

Strand, 7 London,

w.C.2

AN - o |
SUPREME TO ANY
OF THEIR TYPE
AT THE PRICE.

PRECISION VARIABLE CONDENSERS
THE ACME OF

PERFECTION.

GUARANTEED
NOT UNDER STATED CAPACITY.
Accurately and completely assembled.
INCLUDING KNOB AND DIAL.
Large metal to metal Bearings. One
hole only required for fixing to Panel.
British made throughout,

() thereiore best 2 ¢
Full.Guarantee given with each OOI . 8/6
Instrument -0005 dR 7/-
Packing and postage extra, . '0003 - - 5/9

One only 9d. — Two, l,-

Vernier - 4=

DELIVERY BY RETURN.
Oblainable through your Dealer or direct from :—

JACKSON BROS.

Condenser Specialists

¢ 8, POLAND STREET, OXFORD STREET
&LONDON W.I TRADE ENQUIRIES INVITED.
L

;
|

'Phone : Gerrard 6187 aanannanad

~DEPENDABLE-~
RADIO SERVICE

|
|

HEADPHONES

4,000 ohms Best French £0 1
- s ‘“Brumet” ..

" » SIDPE

8,000 , SIDPE A}

4,000 , Single with
Handles, BBC . :

4,000 chms l)ouble ﬂead-
band, BBC o

8,000 Dltto ditto BBC

FREE PRICE LIST:
VALVES OF MERIT

Bard Dutch Valves for Amplification .. 11/8
-Soft Datch Valves (Excellent Rectifiers) .. 10/6
Telefunken Valves (Noiseless Amplifiers) .. 12/
COoiL - HOLDERS For Duo-Lateral Coils
Bes( Ebonite 2- Way Al 6/6
3- .. 8/6

i Adx 64d. for Postage

BASKET GCOELS set of Six

170-2,000 Metres (By Post 3/} .. 2/6
THE ‘‘VARIOPHONE’’ crystal Receiving
Set, comprising :—Variometer, Crystal Detector, etc.,

mounted on Polished Oak. Complete, Assembled,
10’~: Unassembled, 7/- Add 1/- for Postage

129,
PHONE + HOP 5649.
”mw

WATERLOO ELECTRIC Co.

Waterlco Rd.. London, S.E.1

OPEN TILL 9 O'CLOCK SATURDAY

§

z
=
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HERE’'S A
BATTERY
TESTER

that won't
break.

No. M287.
The
s RBreak-not.”

THE
‘‘ BREAK-NOT?”

HYDROMETER

is a necessity to every one wishing
. to take proper care of their wireless
equipment. Tells at a glance if
accumulators are fully charged, half
charged, or discharged, and being
packed in unbreakable carton, can
be placed in tool-box without fear.
Your local dealer can supply you,
but it you have any difficulty send
us your order and we will arrange
for same to be executed.

For Trade Terms wrile :—

S. GUITERMAN & CO., Ltd.,

35/6, ALDERMANBURY, LONDON, E.C.2

‘cotour disappear.

RADIOTORIAL

QUESTIONS AND ANSWERS.

(Continued from page 602.)

up to 3,000 metres ? How many turns, etc.?
What are the gauges of each ?

7 mm, =22 8. W.G.,, ‘25 mm,=32 8,W.G,, '4 mm.,
-28 SW.G. For a coll to tune up to 3.000 metres
wind 500 turns of No. 32 8.W.G. on a former  inches
in diameter. o8 £ "

"Porarity {Huddersfield).-—Please will you
give me details of a cheap ** polarity " indicator?

Procure about threepennyworth of sodinm sul-
phate from a ‘chemist-and “threepennyworth of.
phenolphthaleln. Put as much of the former as will
cover a five-shilling plece into a cup half fulk of warm
water and as much phenolphthalein as will cover a
farthing. Stir until dissolved. To test this mixture,
place lead= into it ahout 14 Inches apart, when the
negative lead’ will turn the surrounding liquid a
reddish colour. Shaking the liquid will make the
To make a container, obtain a
glass tube about 3 in, jong, and two rubber stoppers
to fit. Terminals should be fitted tightly through
stoppers protiuding about § in. on the inside. Fill
the tube with the liquid, leaving a small air space.”

. * *

“Pax® (Ealing).—I am putting up a
double aerial, 30 ft. long. What size spreaders
do I need, and what wood ? Using a crystal
set, am I likely to get any telephony, except
from the London Broadeasting Station, 'if my
inductance coil is large enough ? My aerial
is about 26 ft. high..

The spreaders should not be less than four feet long,
and six feet would probably Le most satisfactory.
Use a light wood for the spreaders, such as bamboo or
ash, though this latter is on the heavy side. You will
probably get telephony from Croydon which fre-
quently transmits to aeroplanes throughont the day;
and vyou should also get any local-amateur trans-
mitters. Otherwise we are afraid that 2 L O will be
Ehle only station from which you will be able to hear

CRYSTALS.

Hertzite, Electronite, Permanite, Talite,
Zincite, Copper-Pyrites, Galena, Boraite,.
Silicon, etc. Wlolesale only. Delivery from stock.
—THE AMAX CRYSTAL CO.. Red .Lion

House, Red Lion Court, Fleet Street, E.C.4,

TO WIRELESS EXPERIMENTERS, PATENT YOUR
.- -~ INVENTIONS.
They may provo very valuable. Particulars and consulta.
tions free. ROWNE & CO, Patent Agents,

9, Warwick Court, Holborn, London, W.C.l. Estab-
lished 1840. Telophone: Clhiancery 7547.

TELEPHONES—~

= NOTE MY PRICES

hony.
* * *

V. G. L. (Berwick).—Is there any real
advantage in a variable grid leak, as I wish to
have one put in my new set in place of one of
the fixed type ?

For long distance work a varlable grid leak is very
useful, and should always be incorporated in a set,
especially If the valves are being constantly changed,
as very often a valve will give very poor results on
a leak that mmay be highly satisfaetory when working
with another valve. For short distance work, or on
a B.B.C. set, they are not 80 necessary.

(Continued on page 606.)

ELEcreonITE]

RHYME No. 1,

My Crystal {s Electronite,
My Wire is Tordinodium

y Set is in good odeum,

T'm gotting all my signals right,

TRADE SUPPLIED

RADIO SUPPLIES

234, HIGH HOLBORN LONDON.
'Phone: HOLBORN 2188,
Sole Agents for Lancashive and Cheshire :

Messrs. HENRY HOLLINGPRAKE & SON, LTD.,
PRINCES STREET, STOCKPORT., ’

ER[%S\?ON (Continental) ©00000000000000200000600000000
V. (BBC) - - - 196 SO °
: 33 °
CES. Silk wound to 4,000 ohms ENSENITE s
guaranteed. Perfect reception,’ 5 THE SUPER CRYSTAL. ¢
superior finish . - ~ /- e ‘l;:xtttremély séa:lsiﬁg: gndblielinbl;, no @

etter Urys! obtainable. rice
FRENCH, 4000 . .- . 15/6 g peftpitzce /e each with x;peciéal g
Beee e - @ contact wire. € guarantee to @
Delivery at once. No wfntm(‘l. Cash with Order. S return your money if you are not @
T = POSTAGE s evererereries X . entirely satisfled = We are  sole 5

1 pair, 9. 2 pairs, 1/~ i : istributers of Ensenite and can
p‘ur ............. p'ursl/ ‘ p'urs,lla £ : ofler special terms to the trade. E
ROBT. DEANE ¢ THE ENSIGN RADIO CO., o

L ’ D, W.C.2. (n-at Clurring Cross St
137, Engleficld Rd., London, N.1 o A e ERR kD wras o G
: - ©00000006000000000000000000000
2|
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be sure to
mention

““POPULAR
WIRELESS
WEEKLY”

to ensure
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attention.
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)
CABLE-
-
®
SCOTT °
Variometers
Wound for wave-
length 300 - 750
metres.

10/- Each
Madc with cbonite
stator and turned
rotor, they are just
the ideal thing for
rerfect reception
Ior amateurs wlio
are building their
own Orystal or
Valve Sets. Cable-
S8cott Variometer
tuning, with single
knob, gives 20 per
cent.  better Te-
sultd than sliders
or studs and can .
be mounted on ‘or with wiring diagram—only
under pancl, crystals and terminals re-
Post 10/6 Frec quired to complete set.

C. F. CABLE.SCOTT,
141, Dalmally Road,' GCROYDON.
0000000000000000000000000000000

.0

O 0000200000000 05°00000000000000000

0000000000000

AVE YOU

ONE IS WAITING FOR YOU.
It is just what you want. Covers Uaits
and Setsin parts for home assembly. How
to extend the range of your Set. Reac-
tance apparatus at small cost. And the
whole range of components and sundries,

RADIAX, LTD, 10, Radio House, Percy

Street, Tottenham Court Road, London,
W.1, Museum 490,

ELEGTRADIX RADIOS

‘Immediate Delivery
‘from our Huge Stocks.

Everything from a Wave Meter to.
an Earth Clip.
The "best equipped City depot,
COME AND SEEtyUS.p
9, Colonial Avenue is first opening on
left in the Minories, near Aldgate
Station, Metropolitan Railway.

LESLIE DIXON&Co. ;.10

9, Colomnial Avenue, London, E.1.

ole|¥(
leyWireless
TelephoneColtd

69Renshaw St. Liverpool
.'S ol e @ Ag’ems




Popular Wireless Weekly, June 2nd, 1923, 605

o Dealers

WE shall be glad to supply onme 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 now being issued with the famous
‘“B.D.V.” Cigarettes tells you in simple language how to construct
your own set—efficiently 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.

1006 | 22 ] ) \V/ 20e 112
D Q Q @

The King of Cigdrettes

Al application 10 showcards should 5. made 0;—=

“B.D.V.” Publicity Dept., Adbion House,
59-61, New Oxford Street, London, W.C.1.

NN/ INANANANZ NN NN NANANANANINANZNANS

WIRELESS ! WIRELESS! WIRELESS! and EVERYTHING for it.
DON’T PAY MORE ! cicoostin Great brtain.
NOTE. We are exclusively WIRELESS—NOT DABBLERS!

Reliable goods at less than so-called Wholesale
Prices (to the Public) ‘ DON’T BE BLUFFED.”

“ ERIMCSSON " HEADPHONES (Con- STOPS, with nuts and washers per doz. 74.
tinemntal). Our -price, “stamped B.B.C., NALS, with nut & washers,

per pair
“* SUPER '’ PRENCH BEEADPHONES, . o K S ON 3
4,000 ohms, and guaranteed v 1 g Wi R ] X L a {quality the best).... ach
d, -— 5 i SWITCHES ON E D.T.
. TRANSFORMERS, Ra to 1 IN ASHERS, sm doz. {quality the best). " each
All guaranteed. (Postage 1/.) V. . . CONDENSER SP i
CRYSTAL DETECTORS, A bl - each 2d. stock, from.............
CRYSTAL DETECTORS, encl FIXED CONDENSERS,allcapacities,each 114d. SCREWED ROD, 2 B.A, 12 in.

Cellulpid unbreakable casec..... Jomss. g EBONITE, cut to any size by machinery eac
SWITCH ARMS, best makes.. L while you wait.... ..per 1b. 4/« SCREWED ROD, 4 B.A.,, 12 In.
AERIAL WIRE, 7/22, guar h TELEPHONE nuts &

4
drawn copper, 100 ft. (poatage 1/-)...... washer, each 13d. J .per doz. 1/4
CONDENSER VANES, fixed or moving, . 0. TERMINALS, nuts & washer, WIRE per yard
or oz a h per doz. 1/9 INSULATORS, white rcel, 2 In., each
Real Gold Cat's Whiskers... a. each 14d., THAN. per doz.
Real Silver Cat’s Whiskers. da. per doz. 1/43 INSULATORS, white Fgg, each 24,
S, 0t ...e TOP CONDENSER each 14.; per doz.
LABEL SET, 12 diffe per doz. oo S G SPECIAL HERTZITE CRYSTAL,
the BOTTOM CONDENSER, bushes, each large piece cacl
b s D RS .13 J 1T J - T WO%ND INDUCTION COILS (post-
VALVE LEGS, nut & washer, each 14d.; age 9d.).
per doz... . 12x4 9x4 8x2) 6x3 6x2
VALVE 2/5 2

2/8 2§ 1711 /8
per_doz. r.. TAPPED INDUCTANCE -COILS, 20
1 ia. PLUNGER SPRINGS, complete. tappings wound to 1,600 metres each 2/11
CONTACT STUDS, with . E SLIDER ROD, brass, 13 in. .long, } in. ARIOMETERS (Tube Type) complete
washers . doz. 54. square, drilled each 44d. with knob ... 4/6

Please remit amp;é postage.

“ELKAY”” WIRELESS 00-, 225, Bishopsgate, London, E.C.2.

Trade Supplied—-Accumulators charged on premises.
Open Sunday: 11—2.30. Telephone : Bishopsgate 2292,




or amplifying
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From all Dealers in
wireless components

—the Valve you
will eventually use.

HE efficiency of any three-elec-
trode Valve—whether rectifying
or amplifying—depends on the

quantity of the electrons given off by
the filament and usefully employed.

The COSSOR Valve is so wonder-
fully efficient because practically all the
electrons given off by its curved filament
are caught by the hood-shaped Anode
and Grid—none can escape wastefully
to the sides of the glass.

No matter whether your Receiving
Set is of your own construction or a
handsome Cabinet in period style—
whether it uses one Valve or six—you
want the best results. '

To make sure that your Valve is above
suspicion, usea COSSOR—for general
all-round dependability, distortionless
speech, freedom from microphonic noises
whether detecting or amplifying at
high or low frequency, and for long life
you'll find it hard to beat.

COSSOR VALVE CO., LTD.—HIGHBURY GROVE, N.5.

i
|
i- For detecting
|
|
I
i
i

Gilbert Ad.
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RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued from page 60+.)

F. S. (Melrose).—What is meant by a
““ characteristic curve ” ?

This is the relation between two varlables. For a
valve, characteristic curves may be plotted between
volts on grid and current in anode-filament cireuit,
or betwéen current in apode and.volts applied to
anode-filament cireuit,

* * *

A. W. (Langley).—I wish to make a high-
tension battery of small accumulator cells.
How is the paste on the positive plates made ?

It ia not advisable to attempt the formation of
accumulator plates, as it i3 a very tedious under-
taking to get the paste to remain in the holes for any
length of time, owing to the tendency of the materials
to crumble away. The paste i3 made of oxide of
lead, usually red lead or ltharce, and some extra
substance such as potassium silicate, and sulphuric
acid. The plates are dried after being carefully filled
with this paste, and then placed in a bath of dilute
sulphuric acid with some pure lead plates as negative
clectrodes, and a very gentle current of about one
half of an ampere is passed through. After a few days
the paste on the positive plate should have undergone
a change, the lcad oxide having heen still further
oxidised to lead peroxide, and they will then be of a
dark brown colour. The plates are then said to be
“ formed.” A better plan would he to cut up some
old accumulator plates and use those for your battery.

* % *

W. R. (Bourne End).—What is meant by
‘ parallel resonance ’? How many watts are
there in one horse-power ?

The condltion of parallel resonance is said to exist
in a circuit when it is tuned to the same frequency
as that of the electro-motive foree introduced acros:
it. In this condition an oscillating current is caused
to circulate in the circuit of such a value as to pro-
duce across the circuit an oscillating voltage, equal
at every instant to the electro-motive force intro-
duced across it.  The current flowing to the circuit
from the sourcc of electro-motive force will depend
upon the resistance of the circuit. There are 746
watts in one horse-nower.

* # B

“JaNitiox ” (Epping).—A friend told me
that a great deal of those so-called * atmo-
spherics ’ may be waves sent out by the
thousands of magnetos on moving vehicles.
Xs this at all possible ?

It is quite true that magnetos uscd for ignition
in petrol engines act as small transmitters. 1In faet,
one hears the magneto * transinission ” from the
powerful engines used on an aeroplane if one is passing
close overhead when tuning for telephony. But the
waves so radiated are very damped and very short,
so that they do not travel far. The range of dis-
turbance causcd by an ordinary magneto would be
but a few yards.

Now Ready—

Foyle’s Revised List of Books on
Wireless Telegraphy and Telephony.
Sent FREE of charge omr reeeipt of a
posteard mentioning List 120 ( Wireless. )
FOYLES, 121, Charing Cross Road, London.

Ir Stoclk (Second-hand and New ) on all subjects.

WIRELESS.

Agents wanted by well-known London
manufacturer to sell wireless sets to private
persons. (Good commission. Give references,
age, and experience. Anyone having spare
time may apply. Agents must he prepared
to purchase demonstrating set at very
special- low price. Write for particulars to

Box 366, W, S. CRAWFORD, Ltd.,
233, HIGH- HOLBORN, W.C.1_

PHONES REWOUND g/g

You can have that low resistance phone rewound.
We have rewound thousands, let us rewind yours.
Single 2,000 ohms, 4/6. Single 4,000 ohms, 5/9 each.
Pair 2,000 ohms, each 8/6. Pair 4,000 obms, each
19/3. Every Phone is tested and wsatisfaction is
guaranteed.
Anv make Phones rewound and repaired
SEND AT ONCE- AND SAVE DELAY
H. SALT, 111, Harbut Rd., Clapham Junc., §.W.11
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~HULLO EVERYBODY =

B V ARI ABLE CONDENSERS ALL GOODS ORDERED BY POST
:% ] must be accompanied by the Correct
4] ASSEMBLED -AS ILLUSTRATED Post Prit.jes marked on e.ach article.
§§ ‘Drilled Ebonite Ends to fix yourself 1/- per pair extra [ty g alullighlon do' not
]

Approx, C No. of permit of them being sent otherwise.
3 P?: ﬁ‘fd.ap' Pl(z)a,'t:s Price No rubbishy. catch lines here, All

Ef ‘001 ....57...6/6 real value for money.  PLEASE NOTE.
1'0005.....29....4/6
! ‘0003.....19....3/3
£ °0002....13...2/6

Rubber Lead-in Wire (good), 12 yd. 1/9. By post, 2/6.

Bell Wire, 12 yd. 8d. By pf-st,, 1/-

Twin Flex, 12 yd. 1/9. By post, 2/-! ¢

Switch Arms .10d,, 1/, -1/3, 1/6 Post, 6d, each extra

Rotax lAccumula_tors, 4 V. 40 amp., 17/. “‘Carriage, 2/
each.

Fixed Condensers. Good valug. 11d, 1/3. DPost, 6d. ~
each extra.

H.T. Batteries, 0 volt, 9/-. Carriage, 2/- each.

H.T. Battenes, 15 volt, 216 Carriage, 1/ eaeh.

Ebonite valve Holders, 10d., 1/-, 1/3. Post 6d. each nu

i extra =
gl xtra. b
18] . Basgket Coils, * Oojah,” set of 7, 5/-. By post, 6/- set. KA
il .OOO 1 7 Basket Coils, 2/8 and ‘3/6 set. Post, 6d. extra. B3
= ceeseene, cosecse s ). Insulated Sleeving, 5d. and 6d. length. B
Eg . Crystafs (Mounied), ‘Hertzite, 1/-. By post, 1/6. ¥
= 0 Crystal Detectors, on ebonite, 1/5. By post, 2/-. 1R
Perikon Detectors, enclosed with 2 erystals, 2/4. - By —gq
% Vernier- 3...1/9 ey S &
EEd Perikon Detectors, suit expensive set, 3/9, By post, 4/6. . |wa|-
ted = a3 Enclosed Detectors, 118, -2/9, 3/6, 3/9. Post; -1/t ‘each {53
g b - extra. tted, n 3 b :g
Valve Pins, slo 7d. doz. By post, 1/-. "
1= Aluminium Vanes, 22 gauge, 5d. doz. By post, 9d. doz. Eﬁ
? COMP[ETELY ASSEMBLED AS SHOWN Tapped Colis on’ Ebomte}, 10 tappings, broadcastingl un
1 ‘ ! * gizé, price 2/6. Post, 1/- each extra.
] ; '00 1 sesesee deerss 8,' §.P.D.T, Switches on Ebomte, II?, 2/!/3 each. Eﬁ
] D.P.D.T. 2/6, 3/6 each.
= '0005 R 5/ 11 series Paratiel Switches on Ebonite, 3/6, 4/~ each. e
bx 3 . All 3/- each extra by post. 2
Ba NG ‘0003 v iove  eerene 4/11 ‘Accumulators, 6 V. 60 a., absolutely the best, 35/-. --[EX
4] > Carriage, 2/;’ extra, g LA ﬂ
=] ; ® ‘ Slider Knob and Plunger, 3d. y post, 7d. . i
=§ \ 0002 seceece Q0dong 3/1 1 Terminals, W.0., Teleplione, P.0. and l:l“ pfatt.ems,mgg
[ b~ including nuts and washers, not junk,” 2 for 3id.
o] Q .0001 3/6 1/6 doz. By post, 1/- doz. e"tm i ! ﬂ
3] NN 3 Aerial Wire, 100 ft.. 7/22, 2/13. By post, 3/3. e
e N vernler N . 3/3 Intervalve Transformers, very best, 25/-. Also 12/6, e
K| AN . * each, 16/-, 26/- each. Post, 1/- each extra. I3
\-
:; \\¥ B PP T PR TP P T ORI ST T PR LIS KnObS, bushed 2dB‘A' ‘gle)ﬂ‘)'t ad. e(;sclg. By ﬁ't‘:St' 7d‘7/6 g
® g E w il Hol i nd brass: ings, .
w N ALL ORDERS BY POST MUST BE S R e e {E2
d & ACCOMPANIED by 1/3 per set EXTRA. : Radul) lnztru;nents 'I'r:;nsfom;ers, 25/-. Post, 1/6. =§
= = e : Dubilier Condensers, at usual prices. )
== - L1 g OTHERWISE NOT EXECUTED E Telephone Transformers’ (R.1.), 20/. Post, 1/6. 'l%ﬂ
e i DI s s e BN . e H.T. Batterles, 30'volt, 4/6; 36 volt, 5/-. Post, 1/ each , [k2
;g e Leads, | /- Post, 6d. ﬂ
i - Telephone Leads, long, 1/-. Pos extra. (41
[ ” N
Eg BRUNET FRENCH PHONES F"a:z"\et':;, Resistances, 1/6, 1/8, %/-, 2/6, 3/- Post, 9d. ‘Eg
¥ 4,000 ohms (different headbands). . . . 22/6 and 25/- e
RR
8]

£3 French Phones, .leather headband, 4,000 ohms . 15/6and 17/6

&3 B.B.C. Phones, best quality . . . . . 17/- and 19/6 TO CALLERS

£3| T.M.C, 4,000 ohms, stamped BB.C. . . . . 24/6 palr.Pos“/B Tusell evdebilih: you. want forsydm

&3 (Phones supplied by T.M.C. themselves, taken from expensive sets to clear.) pair extra

3 , home - made Sets. No junk. No, £
BE ¢ MUZZLEPHONE  CRYSTAL SETS cheap job lines All low in price, E;

g5 in handsome polished case. B.B.C. Royalty paid, 30/_ Post 26 but first-class quality.

£%|  or with pair of 4,000 ohm phones, aerial wire, etc., 5O

K TRADE SUPPLIED TRADE SUPPLIED

3]

& e}
ool L%
= . ' i |3
E§ ‘__'_||||||l|||||||||||||||||||||"“E ; ‘="|||||||||||||||||H I ””E E:
R3] = e . = = ; = [F3
v N RAYMOND &oemeech
# EDALY'’S = 4 | ZOPEN 9 to 8= [
xd| = = . = = [
3l = = . = = &8
R = = ; >y = saturdays-9toBp.m. = [£%
g2 = Gall D = : = =153
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kal = i
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TELEPHUNES ~—BUY OF THE MAKERS —
E Mad RECENT WIRELESS %valtvel %Seett" fitted with our patent £':Il 1?, 8
The Finest Phone Offer Ever Made. Crystal Setd. .o.c.m o ol g
Pair of II){and nev(t;“l'lnlflis‘;u é{;ggpb:rr‘lg INVENTIONS. %Z:&;goﬁg’;"'zﬁggo-~,.-,en~c~i, 2 12 8
Receivers rown’'s 6-ft. hea 1 b .+ 4,000 "Eriich L
Tags, T\\;in Aluminium Headbands, at half The following abstracts are speclally con- g.e;“.d%rgggfsormerg 5 59
cost; 10/- per sct. Postage 6d. extra. Cash : C. F ind Daie e o o AEe i Toat) o
with order. Guaranteed on Crystal Sets tributed by Mr. Harold J. C. Forrester, Datadiors, WViertice Wencloed e
within 20 miles of B.B.C. Station. I you Fellow of the Chartered Institute of Patent Eilament Resistan 2 ¢
do not like the ’phones after three days Agents, 88-90, Chancery Lane, W.C.2. R
trial, money returned. We know tgat thg}s‘e cﬁ,‘:.’{,‘l‘éi‘.‘“iiar‘i‘g';or Bome
;ﬂ:‘mml’):?‘ ?Sos]tirl‘llig:(li)leprglll:rexl’lgge;vi:llln beasgiveg i .~ = " b gaxlx‘:aein‘; %l;y!s":%é: 9dS~15 = b
f e » . . . .
to callers. Sullivan Headphones, L.R., 12/-. Grant’ of the ff)llowmg I"artenf t;:lanf ﬁ Tt
French, 2,000 ohms, with cords, 16/9. opposed and printed copies of e Iu Trade Supplied. Ageneies open.
ificati : . Post_Orders by return.
LESLIE DIXON & CO., specifications purchased. Write for MrCaI.‘sitft obgst Orders by return
i Minories, E.1 )
©r st iing on kit down Minories). 193,060.—E. PFIFFNER.-—-CONDEN- 9Gér§s°s '§?R§ftﬁm&ea‘i‘3én"§.%f1
Call and inspect onr {qzm R.hzcks of wire and SERS. — Discharges from tl}e gdges 3 Teu,,.n’m.e; LA i , .
e A of plates separated by an insulating dielec-

'ABSOLUTELY INCOMPARABLE PRICES tric are prevented by providing the plates
L. F. Transformers (Ratiosto1) .. .. i3each with a high-resistance border such as a very Fn LLOW TH E G RUWD
Pinment Resistincs ® ' ' Plinger . . 3id. ., thin layer of conducting material applied to

nb
100 & 2/-,, 001, 092, & ‘003 fixed X > e b
Genuine Hertalte: by o  Condeasers . 'od . the insulator by chemical precipitation or BOUND EACH DAY FOR
GoldCatwwhiskersad o, o oud Speaker by heat, or powdered graphite and a binder, N CER,S STORES
2 a 8, § g .
" Gl M Sk 1o3602—pririsit ~ twomson- | SPE i
ot it Suoo Hou: > = 4-5, MASON’S AVENUE
» i W ireless Supplies i K =Dy ]
hg%‘a,‘-’ﬁigh Rload. Lee, S.E.13. OSCILLATIOTjiS.—.-Ir;ha, ghe:mtlomc .xaa;.gaa BASINGHALL STREET,
wAVA Phone : Lee Green 1110, o™ tive resistance device the electrode emitting s s LONDON, E.C.2 = :
L L ”» .
T R ] 4 the SR plilIons qr ° Chmatrons - 8 SPECIAL OFFER.
and ‘double sour amplifcation. maintained at an average nega'a:(‘ire pa it s FRENCH PHONES—Guaranteed—16s,
ond Mdocan’t. radrate, 473G 4 In one arrangement the lof oliomatt PRICE LIST POST FREE.
2d. Variable Re- coupled to the plate circuit of a valve an
il for all wave- 5 5 a . . 1(300_1 000
lengths, . Tuned Anode is given a high positive potential (: »00 w'l' NI A WIRELESS F
523 . rimitomne! Soxsts, | volts) by a direct current source. The grid I(!!cEAynEwmQLEss PARTS AT FACTORY PRICES
S Ll o] is conneeted to the usual oscillatory (induc- 13/15, WHITCOMB ST., W.C.2.
ST A WDy Uy tance capacity) circuit, but is maintained at Regent 5469. LONDON.
Chsr, 2618, dn ! a negative potential by a battery. Oscilla-
Yartable OCondenser . . b o a momentary pOSl- ATORS ETC
0003 “for same, n RPAPIAX tion 1s started by giving ACCUMUL . .
e ok, R L tive charge to the grid. NEW AND GUARANTEED. ‘
Borey Streat. Toctonham Court - TRANS 3-Volt, 25-Amp Colluloid.. oo 11/3. Postagel/-,
Percy Street, Tottenham 00\41;‘8 WE SATISFY YOUI 194,836.—E. POLLOCK. — = 3 St a0 Amp. YT IRTE T Veit, 40 - Amp. to8)6
e e —— MISSION.— In transmitting speech or 2" 7. g0 """ 21/3}e ",." & ", e
' ' spark signals the output circuit, controlled 4\ Too :l  33j- |6 P RN LB
RECEIVERS RE-WOUND. as described in No. 194,765, is inductively g %f‘!?%l./ﬁ.:{}g;ﬁ,,ﬁ ...... p“flsr;iz.zlpzxt::“
h OXNFE RECFIVERS RE.-WOUND to 2,000 Q H ial inductance 36-Volt. H.T. Battery Hellescn......... % stag -
%?I%ls?g\c’l(‘)[},}ﬁce(x)‘&k %ﬁ%ng"(I)dng%'ll{i;l:\%ll]é. Bob ?‘?l’:llg;’ﬂsm:llsl:c ?:l}(,ilfgtltf}:yairgilpled to the ?:Oas‘li with order. Goods despatl:h/eh per't'-etulrln'.
in, & i i - bands, o ? AR LOWKE & SONS, LTD., NORTHAMPTON,
l:"/“ é ;:idr.fll}ltlesli's)?:t\:l‘;glg%%ls,zI}.O()Sée%l}‘lnggg%% %3 plate circuit of a triode valve, the gg'xd cireuit
1576 "sair. “Gia Recsivers Mied with Heaapana, §  of which is shunt coupled to t,het ,m*CTQPh‘z;‘le j TO THE TRADE.
= AAI ROBERTS & co or key. Thus current variations in the TELEPHONES. VARIABLE CONDENSERS, INSULATORS,
1 BALHAM 12 microphone or key circuit cause modulated PILAMENT RHEOSTATS. DIALS. TRANSFORMERS, etc.
L e e SO LSS S energy to be transmitted by the acrial. In DELIVERY EX STOCK. SEND FOR LIST AND SAMPLES.
EBONITE another arrangoment, i f ul::;‘.’de °f 2 COPPER WIRE, Enamelled, ootten or SI1k Gorered
1 combined generating and mo eV VE. Cables & Electrical Supplies, Mica House,
Finest quality, [} in. and } in. thick, 194,864.—L. G. PRESTON & G. |Offord St. Caledonian_ Rd.. London. N.1.
: & —N Telephone : North 3109.
id. per square inch. Squared and SHEARING.—_TRANSMISSION.
:;round accurately to size, 1d.per Sparking and other troubles due to cutting ‘ 5 = i s
VR 1 ked off p & ; - : — Beginners Guide to Wireless——
sq?l?re pnehe He oS mar“ed E out portions of the grid coupling coil when Explains, in plain everyday language, everything
St Mindmuirox i, MigFs tcge. reducing the wave-length in high power you wish to know about Wireless Telegraphy.
SGOTT DEPT. P., 231, YORK ROAD, 2 ted b litti up the HOW " TO ERECT, CONNECT, AND MAKE
J i WEST HARTLEPOOL 2 sets arc prevente Y SRASTIE [ UD the apparatus required, and fall instructions
s 5 2 = 4 . il all p]
WIRELESS INVENTORS ——— "o corly cide of tho owesting sch Mabus) | oy "eking colls meis, and complete valve
i on each side of the cxciting coil. utua a N b M and _dis
5 i o 2 f two-valve receiver uare alone worth four
?“ems i T“E-e-'M“ks' NG, Ren " poook couplmg between the sect,xons_ and .the t(i)r:lez c:gt‘o[ %he boak. 112 pages, price f1s.,
and Cons. free.—B. T. KING, Regd. Patent " . hé & Aot L
Agent (G.B. & U.S.A.), 146a, ‘Queen Victorla sparking potentials of thé tapping poi post free.—SSA)'('?";hge o f %ol( ept. 14),
St., E.C.4: ’Phone: Central 682. 36 yrs. refs.- are thercby reduced. S 2 E

Sensational Reductions

BEST CONTINENTAL SUPER-SENSITIVE FEATHERWEIGHT 4,000 OHMJ C 0 PA‘RS
" DOUBLE HEADPHONEsl; easily detachable ‘Laminated Pole Shoes,

Aluminium Euar-pieces, Fbonite Caps, and self-

per pair, postage 6d. 3000 Obms
Ditte, Adjustable, 22/6 per pair, post 6d. .
Basket tnductances, 150-4,000 metres, per set of 6, 2/6; per set of 7 3/6; post | §

3d. Complete with 8 diagtains and calibrations. 2 ’ GENU]NE
Pair of Coils, for broadeast wave-length, 1/3 per pair. i Sl T 1
H.F. Transformers, for use with above coils, 1/3 each.

NOT THE GERMAN IMITATION

adjusting Headband; 17/.

Variable Condensers (Circular), in Celluloid Dustproof Case, .001, 15/8 each,
post 6d.

Laminated Switch Arms, complete with knob, boss, bush, spring, and spindle
1/- each. Switch Arms only, 3d. ench.

“ Sensilone,” thie super-sensitive Crystal, 6d. per specimen. This oﬁ’er cannot be I‘epeated
i-in, dia. Stalloy Diaphragms, ad. each.

47 8.W.G, D.S.C. wire, suflicient to wind one H.R. Ear-piece, 1/- per bobbin. STAMPED B.B.C.
Ex-Arnly Single Ear

-pieces, 150 w., 2/9 each, post 3d.

Send for Bargain List. POSTAGE 6d.
Scientific Supply Stores,|| PuUGH BRoS., 25101 tiottowar rosn,

mor 4177. 126, Newington Causeway, London, S.E.1.
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NOTI/ICE To All Engaged in

EERING

FREE | \'\
BRRTT PT

3 E
THE BENNETT COLLEC
ILLUSTRATED ENCVCLOPAED!C

DICTIONARY OF
ENGINEERING
CIVIL MECHANICAL,
ELECTRICAL, MOTOR.
ETC. ETC.

PART 1

SHEFFIELD.

au arswr eessaved. 4

THE BENNETT CD\.L[GE‘
GOPYAIOHT.

To extond the name of The |
Bennctt College to everyone
engaged in the different ‘= g
branches of Engincering, we are publishing an

INustrated Dictionary of Engineering

in about 24 Monthly Parts. You can
have each monthly part as it comes out

FREE—3d. Postage only to pay.

THE CONDITIONS ARE THAT YOU send your name and address,
your age and occupation, with three penny stamps (t0 cover postage),
writing your name and address very clearly. We shall then place your
name on our Free List, an
send you Part 1 at once. The
others will be forwarded as >
issued, Address your appli-
catiou to
(Do not fail to give the par-
ticulars required, and use
thie full address.)

L

The ideal
INSULATING VARNISH

HARDICOL

SHELLAC INSULATING
« VARNISH CEMENT -

Guaranteed made from pure Shellac, A saturated
solution in the cold. Perfect for all insulation work,
Enquiries invited from the trade.

6d. and 1/= Bottles. Also in BULK.

HARDICOL IS OBTAINABLE FROM THE
USUAL DEALERS AND THE MAKERS:

A. F. HARDING & CO., LTD., ExmouTH ST., STEPNEY, E.

B e s e e e e e A G B Y T Y B i o S e

GOSSAMER

"SENSIFONES”

are the Latest and Best thing in Head-
"phones, and to convince you of -this we
offer them to you on- a

SEVEN DAYS' FREE TRIAL

after which period, if you are not satisfied,
your money will be immediately returned.

DO NOT BUY GHEAP FOREICN 'PHONES.

It is better to be safe than sorry.

2 Sl-mz.lg:
N 4,000 ohms.
ngTRA LONG CORDS.

Fitted with Magnets made
from a specially prepared
and expensive stecl. and
scicntifically arranged and
adjusted to give a loud,
clearnote withoutdistortion,

SEND FOR FREE LIST.

TOWNSHENDS; L™ gipviscan:

POPULAR WIRELESS WEEKLY.

BROAL

CASTING

¢

7 7k

SUPER

HIS s a high-
grade Crystal
Detector ~ es-

pecially designed for
recetving broadcast-
ing, and complies
with all regulations.
Beautifully pure clear
speech and music are
4 received, and as many
P as three pairs of
Fellows 4,000 ohms
double headphones
can be ssmultaneously
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 par 4,000 ohms
double headphones, and is British Made Through-~
out. Fully approved by the Postmaster-General and
the British Broadcasting Company.

PRICE COMPLETE - - £4 . 15 - 6.

inclusive of all taxes. Postagé 2/~ each.

Additional -Double Headphones - - 22 1/ 6.

(4,000 ohms) inclusive of all taxes. Postag: 1/~

FELLOWS MAGNETO Co., Ltd.

LONDON, N.W.10.

Telegrams ©
“QUIXMAG,” PHONE, LONDON

Telephone ;
WILLESDEN 1560-1

ForAhey are




REDUCTION w PRICES

OF THE

“MAGNAVOX” LOUD SPEAKER
The Reproducer Supreme

10806 Central.

JUNIOR MODEL SENIOR MODEL | *
The ideal instrument for The instrument for extreme :

volume ; specially designed
for large audiences.

the home, or when extreme
volume is not required.

{ £
No. R 1282, o5 No. R. 1293, but
with  18-inch * Horn and switch for

breaking feld current.

£15 - m <0

No. R. 1293, complete with
step-down Transformer and black
enamelled spun copper 14-inch Horn,

£8 -0-0

™

4, Ludgate Circus, London,

No. R 1293,
14" HORN.
{

Will enable you to derive. the greatest
possible pleasure from “listening-in” to

~ _.. GRAND OPERA
AT COVENT GARDEN

1]
and will introduce you to one of the
highest forms of musical art. © You

-~ will then be more than .ever anxious

to hear the actua! performances.

Photo by Swaine.

RADIO BR'NGS IT I~ Photo by Swaine.

-

Miss Edna Th‘?rAnxtgn"’as Amneris in Miss Florence Austral, as Ehzabeth
ida. in * Tannhiuser.”

Reproduced by exclusive permission of MAGNAVOX TELLS IT Repraduced by exclusive permission of

the British National Opera Co., Lid. the British Nalional Opera Co.; Lid.

To be obtai of all dealers or direel from : t

_|STERLING TELEPHONE "AND ELECTRIC CO., LTD,
TELEPHONE HOUSE, 210-212, TQTTENHAM COURT ROAD, LONDON, W,l

Telcphone: Musecum 4144 (7 lines). Telegrams: *““ Cucumis, Wesdo, London."
BIRMINGHAM : CARDIFF: MANCHESTER: NEWCASTLE-ON-TYNE: WORKS:
150, Edmund Street. 10, Park Place. 14, St. Peter’s Square. 9, Clavering Place. .. Dagenham, Essex.

The above instruments bear the B.B.C. Seal. p

All Applications for Advartisement Space in POPULAR WIRELESS to be made to JOHN H. LILE, Ltd. (Sole Agents),

Printed and published every Friday by the propnetors. The Amalgamated Press (1922), Ltd., The Fleetway House, Farringdon Street, London, E.C.4.
Adverhs ent -Offices: Messrs.<J. Il.” Lile, Ltd., 4, Ludgate Circus, London, E.C.4. Registered as a newspaper and for transmission by Canadian Mag.mne
Post. Subscription rates: Inland and Abroad, 17/4 per annum, 8/8 for six months. Sole agents for South Africa: The Central News Agency, Ltd. Sole
ageuts fc for Australia aud New Zealaud: Messrs Gordon & Gotch, Ltd.; and for Cauada: The Imperial News Co. (Canada), Ltd. S”urdav. Jung 2nd 1923
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REGISTERED AT THE G.P.O.

AS A NEWSPAPER

CONSTRUGCTION OF A SINGLE-VALVE RECEIVER.

No.54. Vol. IIL. | SCIENTIFIC ADVISER: SIR OLIVER LODGE, F.R. S., D.Sc.

The 3rd Kingston Scouts
— Listen-in —_

during camping operations.

c

FEATURES IN THIS ISSUE.

Pictorial Four~Valve Circuits.
Hints on Metal~Working.
Scouting and Wireless.

Popular\Vn eless

PRICE 34d.

June 9th, 1923,
i

.4

Low~Frequency Amplifiers.
Further Practical Ideas.
Wireless in the Midlands.
Methods of Measuring the Properties of Valves.

]

T
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EDISWAN
VALVES

COMPACT
ECONOMICAL
RELIABLE

SENSITIVE
SILENT
ROBUST

EDISWAN
MEANS THE
BEST VALVE

Actual performance has proved beyond all
question the superiority of the Ediswan Valve for
wireless work. Every day adds to its reputation.

TYPE AR. TYPE R.
i5/- 17/‘6

We have had unique experience in the development
and manufacture of the Thermionic Valve. The first
cxperiments in conuection with the investigation
of the *lidison Erfect ” ,on which the weorking of
a valve depends were carried out at our Ponders
End Works by Prof. J. \. Fleming, who was the
Company’s Scientific ' Adviser.

Also manufacturers of complete Receiving Sclr,
Accessovies and H.T. and L.T. Batteries. Dealers
should write at once for tarticulars and lerws.
Descriptive leaflels free on request.

- THXE

EDISON SWAN ELECTRIC

— CO., LL'TD.,
War Office, Rogal Air Force.

Contractors to H.M. Admiraliy,

123/5, Queen Victoria Street, E.C. 4.
and 71, Victoria Street, S.W.1.
WORKS: PONDERS END, M+DDLESEX.
Principal towns

¢OISWay

Dranches in all

EVERYTHINC|

S ELECTRICAL| 4
\.____ e
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HULLO !!11C.Q. WILL DAY CALLING

TO ANNOUNCE SOME RARE BARGAINS
READYFOR THE OPERA BROADCASTING

THE LATEST MARVEL, a pair of
Midget Headphones, weigh under 4
ounces, 4,000 ohms. Call aad test
thesz at our showrooms .. . Price 21/- per pair
A THOROUGHLY RELIABLE PAIR OF
HEADPHONES, stamped B.B.C. .. 20/= per pair

100 feet 7,25 Stranded Copper Aerial Wire 1/10 per cpil

HAVING . PURCHASED THE WHOLE OF A MANU-
FACTURER’S STOCK OF GUARANTEED 7,22 HARD
DRAWN AERIAL WIRE IN 100 FT. HANKS, WE ARE
ABLE TO OFFER THIS AT THE LOW PRICE OF
2/2 PER HANK OR 2/- FOR 50 HANKS AND UP.

Sheet Ebonite, Grade A, cut to any size
Every requisite in Stock for Wireless TRADE SUPPLIED.

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

write for our new Catalogue, now ready.

Do not fail to try the NEW “DAYZITE,” Regd.

The super marvel Crystal with Silver Detector Point at
2/6 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.

|
2
|

Telegrams : Titles, Westrand, London. 2

s

JEARY “SENSIFUNES”

Including B.B.C. Every set tested

TRADE MARK. and guaranteed.
Ho00 27/6
Ohms

British Make.

Compare and test these with any other
make, you will be convinced of their
high quality. Light weight, easily
adjusted, highty sensitive, detachable
receivers. IMMEDIATE DELIVERY.

Send your order NOW.
Wholesale Agents for Igranic Radio Dev'ces.
The JEARY ELECTRECAL Co,, Ltd.
8, Lambeth Hill, & 97, Queen Victoria St., E.C.
Also at GLASGOW, BIRMINGHAM, &ec.

AGGUMULATORS

SPECIAL OFFER AT
REDUCED PRICES

opular Type. ClearCelluloidCases.
e Ixnition jAect. A H,

No. yge. Can. Amps. Cap. 'P““%;Ith
Bl R | 8 e e
310 p. ] i 8
1310 A 1 Lae ' WIRELESS
20 4 %0 116111
13300 4 | 60 30 ‘226 \ss AGCES-
EPR 1 6 | i I I J
2¢)) 2 6
ACCUMULATORS ‘ L3 o & . @y } 26 SORIES
have | ‘ /6 1 a6
20 YEARS' } 1 o 100 o 456 ¢ KEPT
REPUTATION IN
}Accumnlntor:; i HiGHFGRﬂ & Go.
L BT | 153, FLEET ST., LONDON, ECa  STOCK.

nigrht. Telephone : -Holhorir 5126, Es(uh. 1276,
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| TOPICAL NOTES AND NEWS.

Royal Wireless Station.

THE King of Italy, a correspondent tells

me, is having all British goods in con-

nection with his wireless set, and is

favouring Messrs. Burndepts’ receivers,

while the aerial is to be supported by a

“ Turvet”” mast 56 ft. high, supplied by
Messrs. Simpson and Biyvthe.
# * *

Less Blanketing.

I AM glad that the blanketing round
2 L O’s studio is to be reduced.
The tremendous amount of canvas

at present used quite spoils the otherwise

perfect transmissions. A little “ echo
effect ” is necessary in order to give the
voices and instru-

ments their natural

series will be one dealing with the simple
mathematics met with in calculations of
capacity, inductance, and similar electrical
problems.

“ WIRELESS

REVIEW 'AND SCIENCE
WEEKLY »” is THE journal of wireless,
electrical, and genecral science. Authorita-

tive, yet written in such a way that even

the veriest amateur will find it intensely

‘interesting, it possesses a universal appeal,

and should find a place in the home of

cveryone desirous of following the romantic
trend of advancement in science.

No. 3 on sale Tuesday, June 12th, price 3d.,
from ail bookstalls and newsagents.

ORDER YOUR COPY NOW!

“Twelfth Night.”

IT was a pleasant change to hear Shake-
speare’s “* Twelfth Night ” broadecast
from the London station last week

although _the general programmes from

this station do not lack interest, and there
is plenty of variety 'in them. I am sure
that a fairly regular transmission of this
type of feature would prove populav to
a vast number of ** broad.tatchers.”

Voices Well-Balanced.

ATHLEEN NESBIT, who took the
parts of Sebastian and Viola, the
twin brother and sister, has a good

broadcasting voice and came through very
well indeed. On the
whole, the transmis-

tone.
TE * *
Howling.

HOSE who suffer
from “noisy”
sets will find

that a very useful
hint is to place the
set on a steel plate
which is earthed.
This will practically
eliminate body capa-
city, and the tuning
will be more stable.
I believe that
“tables” for .this
purpose are already
on the market.

* * *

Gramophones.
THE gramophone
companies, I
amtold.areobtaining increased business
through the medium of the B.B.C.,-because
listeners-in who possess gramophonés desire.
to-hear broadecast tunes'again.
* * *

_The King’s Set.

IT is probable that by the time the King
and Queen arrive at Balmoral for their
autumn holiday, towards the end of

August, a special wireless set will be in-

stalled.

3 * %

A Secret Code.
HIS will bring the Roval Scottish resi-

dence into much closer communica-
tion with the Government, but it
will be necessary to inaugurate a new code

“so that it cannot be understood by listeners-

in. I am given to understand that the

transmission of messages to and from

Balmoral will not affect broadecasting or

the usual traflic.

* * %

Articles for “Popular Wireless,”

THE Editor tells me that he has arranged
for several useful series of articles to
appear shortly in PorurLar WIRE-

LESS.

Among these a very interesting -

A section of one of the efficient workshops in the factory operated by Radio Instruments, Ltd.

‘“ Amateur’s Day.”

DO not know how many rcaders of
PorrLar WIRELESS listen-in on Sunday,
but personally I find it by far the most

interesting day of the week. All our old
friends, the amateurs, who have been com-
paratively silent since broadcasting began,
reappear during the morning, and lately
2 O M has been very busy. S
‘2L G Testing.”
HIS well-known station is still steadily
improving, and indeed will soon rival
2 L O in its transmission. The latter
also very often does a great deal of * ether
shaking ’ during Sunday, and a week or so
ago gave a very prolonged test during the
afternoon and early evening.
% * *

The New Paper.

GOING up to town the other day I
noticed that quite a lot of people
in the train were rcading the new

paper. As one man put it, *‘ Wireless

Review ’isjust what was wanted, a magazine

that will go with ‘ P.W.,” and carry you still

further into those reahns which that paper

opens™ up.”

-spondent informs

success, and the
artistes must have
been placed very
carefully in the
studio so that no
drowning effects
werc caused by a
strong voice being
placed nearer to the
microphone tharn
one not so powerful.
* * *
Complete Set 1s.
T seems that the
order of theday is
to endeavour to
establish a record in
the ““ cheapness ”’ of
“ complete ” sets.
but “complete’
does not generally
cover such indispensable items as tele-
phones, acrial wire, etc. However, a corre-
me that he has en-
deavoured to break all preceding records
with a set, the total cost of which did not
exceed 1s. complete.
*

*

Some Detector.

HE inductance was wound and the aerial
erected with “ disposals” wire pur-
chased in a length of 25 yards from

a “junk ” stall for 6d., old bottles forming

the insulators. A low-resistance earpiece was

picked up for another 6d., and the detector

constructed from the veriest of scrap. The

latter included a piece of iron pyrites found

in the household coal, and an ordinary pin.
* £ £

Quite So!

THE coil, by the way, was wound on a
cocoa tin. My correspondent claims
quite good results on this peculiar

set, but adds that he is but a n}ile or 0

from the broadcasting station. A ‘technical

friend tells me that although interesting,
the idea is not original, and that he has

-himself tried out a set constructed on

(Continued on page 610.)

sion was a great-

(<09
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(Continued from page 609.)

similar lines with quite fair results, ‘‘ With

H.R. ’phones, a good detector, and finer

tuning, results -would have been much

“better,”- was his intelligent comment.

* # *

Silent Periods.

READERS owning:- multi-valve sets will
be glad to learn that the. various
broadcasting stations are to elose

down for half an hour each evening, This

will enable long-distance reception to be
carried out without interference.

““ silent  periods are : 2L 0, 7.30 to 8 p.m. ;

2ZYand 58C, 7.45t08.15pm.; 5 W A

and5N O, 8.0 to 830 pm.; 3IT, 815 to

8.45 p.m.

* * *

Stop Howling.

HOPE 2 X Z catches the “ gentleman ”

at Wimbledon who caused him to

close down his tests the other

evening owing to the latter’s efforts on a

multi-valve reaction set.

ES *® *

Wireless in the Open.

HE annual charity fair at Eastcote,
Middlesex, on June 9th, is arranging an
extensive programme for listeners-in.

The Marconi Co. have promised to give

demonstrations, and to exhibit some of

their latest receiving-sets, while 2 L O will
provide the music. A large open-air dance
floor has been laid and altogether the fair
should be a great.attraction.

* ® ]

Restriction on Plays. .

AT a meeting of the Society of Authors,
Playwriters, and Composers, it was
unanimously passed that no member

of the society should permit his works to

be broadcast-without a .fee, and that the

‘rociety should be notified the amount

offered. -

* sk *

The Largest Aerial in the World.

NEW and powerful station is to be
built in Ger-

The -

-Popular Wireless Weekly, June §th, 1923.

A Royal Aerial, A 56 ft. * Turret? Wireless
Mast for His Majesty the King of Italy.

despatched

to the points where they
are neederl. )

* A *
Local Stations to Remain.

EVERAL of our readers have been
" asking me if the B.B.€. intend to lmk
up the whole of the B.B.C.’s stations
with land lines 'and have only ofie’ pro-
gramme transmitted. 1 can assure them
that this’ is not to be- the case.” The
B.B.C. are going to continue distriet
broadcasting and . they are still going for-
ward with the erection of new stations in
the districts not adequately served at
present.

B.B.C. Operas. .
THE company intend not only to con-’
tinue their local stations, but to send
operatic and musical companies on

tour .so that the concerts at provincial
stations may be on the same high level as
those of 2 L O. '
*

Ed *

- Musiec Traders and B.B.C.

R. FERGUSON, of the National As-
sociation of Radio Manufacturers,
gave an address to the Music In-

dustries Convention at Buxton. He said that
broadcasting had come to.stay, and advised
them to push the sales of wireless sets, and
that the listeners-in in England would soon |
be as big a force as in America, wherg'
3,000,000 homes were fitted with receiving -
sets, providing entertainment to 10,000,000
out of a population of 166,000,000.

® * *
‘¢ Pirates.”

HE went on to say that therc have been
eighty thousand licences issued in

England, and more than 200,000
“pirates” who had not secured licences
were being entertained.
Plays Broadeast Regularly.

APT. LEWIS tells me that over 300
letters commenting on .the Shake-
speare Night have been received

by the B.B.C., and only four of these were
offering any adverse criticism. In view
of this 2 L O hopes to make this type of
evening a fortnightly feature.
¥ * *
“The Merchant of Venice.”

THE second play to be broadcast from

2LO will be “The Merchant of
Venice,” to be performed on June 12th.

The story of the play  will be found on

page 628. .

Broadeasting- Committee. - .

HE committee under the chairman-
ship of Major-General Sic Frederick
Sykes, which was appointed by "Sir

William Joynson-Hicks to consider the
agreement between the Post Office and
the British Broadcasting Company and

the future of

many, and I
am told that the
station will have for
the aerial masts two
mountains 5,680 ft.
and 3,083 ft. high
respectively, and
nearly two ‘miles
apart.

* st *

Wireless and the

Derby.

AM given to

understand that

wireless will
again bhe used to
control traffie at
Epsom Races. A
special transmitting
set will be installed
in the Grand Stand,
and to a number
of cars. If the
traffic is unduly
congested at any
point messages
will be sent round

broadcasting, is now
meeting three times
a week. A consider-
able amount of evi-
dence has been given
by representatives of
‘the Post Office, the
British Broadcasting
Company, and the
manufacturing and
trading interests
concerned.

£ * %k
A Loneiy Station.

SMALL island.
near Iceland,
uninhabitable.

except for a small
wireless station, is
to be let for hunt-
ing. The operator
must have a cheer--
ful time, as the
island is noted for
blue fox and polar.
bears.

and cars will be

Cadets at Sandburst undergoing training in field wireless work,

ARIEL
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THE ANNOUNCER'S DAY.

By CAPT. C. A, LEWIS.

Thais is a skeich of those hectic' days a few months ago when the Broadcasting Company was just formed, when the day
was too short to dream of getting through the work that lay before one.
and the writer will be excused, no doubt, if he has coloured his picture 2 litile too highly.
the organisation of our programmes, but our Staff is now able to cope with the work. In the glorious days of old it was

not—but that was half the fun.

It is not, however, the state of affairs at present,

Much remains to be done in

One Side:
ABOUT seven-thirty any evening in
perhaps 20,000 homes or more

crystals are being adjusted, valves
ave heing turned on, condensers twirled, as
the innumerable Mr. Jones and Mr.- Smiths
wait for the opening chimes from ‘the
Broadcasting Station.

“Two minutes past the half’ says
Mr. Jones. * They ought to be on by now.
I Wondex if there's anything wrong with the
st ?” And he commences to twirl the
condensers more vigorously than ever.

“ Five minutes late again!” says Mr.
Smith, pnlling out his Ingersoll. " I do wish
they would get a decent clock at the station ;
nothing is more irritating than to sit and—
ah ! there they are ! ”"—and he sits down to
enjoy or criticise the concert.

The Tired “Voice.”

“I don’t know who’s announcing
“to-night,” says Mr. Brown to his wife.
“ He sounds as if he were going to sleep.
As if we weren't all tired and depressed
enough in the evening without having to
listen to a voice droning away like that!
I shall write up to them and complain. It
must be easy cnough to getra cheery fellow
to talk in the evening. Why, I believe I
could do it hetter mayself.”

“ Who does the announcing ?
know, dear ¥ ” agks his wife.

“ Oh, one of those chaps who arranges
the programmes, T think,” replies her
spouse.  ““ But there’s nothing in this
announcing, anyway, and it ought to be
done properly ! ” And so on.

The Other Side:

Just for the sake of argument, then, let
us look at the other side of the picture.

About a quarter to nine the ** announcer,”
as he is known to the general publie. boards
Lis train or 'hus and leaves for the office.
He turns over in his mind, as the ’bus jolts
along, the long list of things that he had
no time to do yesterday, and doubts if he
will find time to do to-day. Asrived at the
office abont nine-thirty, the rush begns.
A hundred letters from his beloved nephews
and nieces await him. Each separate little
letter, sometimes so carefully written that
he knows it must have taken an hour of
patient toil to form the letters, has to be
considered and answered. He lingers,
perhaps, longer over these than lie should.
Next a pile of manuscripts: Lectures,
articles, children’s stories, followed by
another heap of criticisms and suggestions.

Do you

Day Too Short.

As he attempts to wade through these,
the telephone hardly ever stops ringing.
There are future engagements that must be
made, confirmations of others, and the

hundred-and-one things that crop up in a.

young, rapidly-growing organisation.
In thc middle of all this, hurried consulta-

tions will be held by the programme staff—
a suggested enlargement and improvement
of some part of the programme, the best
way to cu‘cumvent some barrier placed in
the company’s wuy—and therc are many—
by an organisation whose interests
supposedly conflict with our own.

It is a wild rush. A fight, with a spicc of
adventure in it, seeing that every day
brings fresh problems, fresh difficulties, and
fresh obstacles that must be overcome.”

Lunch-time comes in a flash. Tea-time
seems to be about three o’clock, and before
be knows that the day has passed the

Uncle ¢ Cactus,’’

2 L O’ popular announcer,
Capt. C. A. Lewis.

‘“ announcer,” who iz among other things
an ‘‘uncle,” leaps for his hat and dashes
off to the “ Children’s Hour.”

A Frantic Rush,

Here, for the moment, he will forget his
worries and troubles, The hour must be a

jolly and a happy one. His remaining energy .

goes to the accomplishment of this. He
trusts to the personality of his colleagues
and bis own imagination to carry the thing
through. = The “secret of success of - the
“ Children’s Hour ”—if it is a success—lies
in the fact that the *“uncles” themselves
love their work and the children, too.

At six-fifteen the hour is over and,.if our
‘ announcer ' is lucky, he has nothing more
to do than go back to the office and sign up
the day’s mail he has dictated and go home.
He may be away by seven,

But suppose for a minute that he happens
to be “ on ” that night—i.e. entrusted with

the announcing and supervision of the
evening programme. Then his day’s work is
only just beginning.

He has then to scrape in a little food—
fuel to keep the engines running—between
six-fifteen and seven. There is no time for
the half-an-hour digestive period! He
digests as he reads the news bulletin.
(Now you know why his voice is a bit
*“ down,” Mr. Brown !) Then at seven-thirty
the mghts work begins in earnest. The
orchestra arrives, the first item is announced,
off we go. What do you think the announcer
does while they are playing ? He rushes off
to another part of the building and listens to
them. “ That tr ombone is playing too loud,”
shouts the engineer ; “ cut him down a hit.”
The announcer forthwith attempts to do so.
Then Miss X. has lost one of her songs, and
wishes to change her items. By this time
the orchestra has finished and the next item
has to be announced. No sooner is this
started than someone rings up to complain
of fearful oscillation in the Belfast district,
and while the announcer is advising him to
buy a set of direction finders, the orchestra
stops again.

End of a Trying Day.

‘I do hate these waits between each
item!” says Mr. Smith. *“Why can’t they
announce the items as soon as they are over,
instead of waiting like this?”

White Mr. Smith is saying this, the
announcer is doubling down the passage to
the microphonein the studio, using the most
unperdonable language about thc gentle-
mon from Belfast.

And so it goes on. Ten-thirty comes, apd
after his final “ Good-night,” our much-
criticised announcer emerges into the Strand.
He gets on a 'bus and goes rolling down to
Charing. Cross.  The electric signs are
glittering everywhere, and - the happy
crowds arc_just emerging from the theatres.

And so as Big Ben tolls out eleven, tho
’bus, bearing its precious burden, jolts on
through the depths of London.

A fourteen-hour day, Mr. Jones! Tour-
teen hours! Trying to give you and your
family and your children an evening’s
pleasure. I admit I was a bit off-colour to-
night, but now, this is strictly between our-
selves—would you care to tackle it, seven
days a week ?

There .is one thing about it; you don’t
need rocking to sleep on this ]ob !

£1 000 in Prizes.

For full detalls of this magnificent
offer, see- No. 3 of ¢ Wireless
Review and Science Weekly,”’ out
on Tuesday, June 12th, and obtain-
! able at all Newsagents’ and Book-
! stalls ; price 3d.
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could be chosen.

it into their programme of summer activities,

SCOUTING AND WIRELESS.

By H. RUSSELL JONES.

Wireless is becoming one of the most popular features of scout work, and no more interesting or instructive subject
This article recounts the progress made in this direction by one of the first trcops to introduce
Doubtless scores of other troops will follow this splendid example
during the coming months, and wireless will becomes an indispensable feature of camping and field operations.

OW eagerly did certain members of a

North Wales Troop. of Boy Scouts -

await the day (in 1919) when . the
war-time W/T restrictions would be re-
moved. Waiting-for broadeasting to begin
wasn’t in it! For months and months had
we practised Morse, and made strenuous
efforts to master the art of * iddy umpty.”
Sheets of paper had been used in.drawing
diagrams and sketches of the apparatus to
be constrncted “ as soon as thesc bloomin’
restrictions are removed.”

A Primitive Set.

At last the great day dawned, and in went
our application for a erystal set licence.
After a week or two of impatient waiting the
imposing O.H.M.S. letter arrived, and we
were free to get on.with the making of our
apparatus. and to erect an aerial. Then
our troubles started. There was no place
suitable for the erection of an aerial to

enable us to get decent signals on a crystal
set, and, of course, we didn’t dream of -

spending what was, to us, a small fortune on
valve apparatus,

After much solemn discussion it was
decided to make a portable set, and after
‘having had the licence amended we pro-
ceeded to do this. Mothers were besieged
for cardboard jam containers for inductance
tubes, old electric bells were stripped in order
to obtain wire for coils, and many money-
making schemes evolved in an attempt to
raisé the necessary for a pair of high-resist-
ance 'phones. -Eventually we were able to
buy a re-wound single “ Brown ” earpiece.

‘At last all was ready aad a weird-looking
erystal set, mounted in'a Tate sugar box,
mzu]e its appearance in the club-room. The

‘ non-scientific” members of the troop
were highly amused at our amateur efforts.
A test aerial, about 15 feet high and 12 feet
long, was erected, but in spite of all adjust-
nients and tuning not a signal was received.

“The * scoffers > scoffed more than ever,
and the noble band of “scientists ”’ were
very depressed. It was then decided that
the aerial arrangements were far from satis-
factory, and that we must get an aerial
“ high up ” and not sereened. “ Only get
as high as you'can and all will be well,”
quoth a wisc one. So the next Saturday
afternoon we bought a hank of galvanised
iron wire and set out for the Cambrian
heights.

True Enthusiasm.

After climbing to a height of about 2,000
feet two very high trees were discovered,
and soon we liad a decent acrial erected. I
should mention that it was a wiuter’s after-
noon, with the snow lying thickly on the.
ground.: We svere in shorts and had our
slecves rolled up. But minor details like
the snow and icy blast were forgotten in the
effort to obtain signals.

Soon "all :.was ready, and the earth mat
buried in the snow. ‘Telephones” were
put on, and after very tareful adjustment of

the detector (carborundum and steel with a
potentiometer) signals- began to ‘‘come
through.” It was our (now) old friend F L

.with his weather report, and presently on

going down to 600 metres Seaforth (G L V)
and several ships were heard. Words failed
to express our delight, and after a period of
listening-in until we were nearly frozen, we
returned to the club-room. The. aerial and

-earth mats(a roll of wire netting) were left

in position on the mountain.

Soon the news of our success spread
around, and the scoffers scofied a little less,
and the enthusiasm of the troop was good
to see. When could we go again ? That
was the great question.

New Use for Aerial.

Two of us _being free on the followi ing Wed-
nesday, it was decided to hike up again on

‘that day. After wearily dragging the set

for many miles imagine our dismay, on
arriving at the scene of our former labours,
to find that an enterprising farmer had used
the aerial to repair a broken fence, and the

§ This photograph shows the simple nature of the
components of a varfometer tuned crystal set.

earth mat in the construction of a home for
a happy crowd of chickens! However,
minor setbacks of this nature didn’t upset
us much, and our enthusiasm still ran high.

In & month or two the novelty of listening
in to- the longer wave European spark
stations and ship stations began to die away
and we longed for a valve. It was ever thus
among W/T amateurs! Give ’em a crystal
cet and they want a valve. Give ’em a
valve and they soon want two, and so the
game goes on, until a 6.valve receiver, loud
speaker, and a transmitting set doesn’t
satisfy ’em! Still, to get on with the
¢ StOI‘y.”

Joys of a Valve Set.

The financial position of some of the inter-
ested members began to improve and a
valve was purchased. The usual accessories

were gathered from. the junk heapn of older

scientific friends. The day of ** basket ”
and ‘“slab ? coils had arrived,and soon the
valve set was ready.

The Easter holidays- were now at hand,

. and four of us had the good fortune to secure

the loan of -a hut, on the sea-shore, for a
week. Blankets and grub were -got ready

and the trek cart loaded with “ aerial
masts > (tent poles), etc., and off we went, -
looking like a mixture of an anarchist gang
and a crowd of rag and bone “merchants.

What a glorious week we had ! There was
hardly time to eat or sleep, and if it had
lasted much longer it is very doubtful if
some of us would have survived. One of
the boys, when wearied out, was heard to
say,* After all, one must make sacrifices in
the cause of science”! One difficulty,
however, slightly marred our joy, and_that
was our inability to receive C.W. stations
above a thousand metres. Try as we would
only spark stations (natural note) could we
get above this wave-length. The set would
not oscillate above this.

Imagine how we felt during the Marconi
ch tests, which lasted for three weeks.
ot one single word did we hear. At last
the ““ mystery ” was solved. The reaction
coil was not large enough to cause the set to
oscillate above a thousand metres, and we
couldn’t find the carricr wave to enable us
to make a critical adjustment for speech.
Soon all was well and we received C.W. on
all* wave-lengths.

. And So It Goes On.

Then the even occurred. Dame Melba
was to sing from the Chelmsford Marconi
station. The day of preparation for the
n.ceptxorr of- that concert will live long in .
my memory. The accumulator was freshly
charged, a new H.T. battery made up, new
insulators fixed to the aerial, all connec-
tions tested, and everything looked to that
would assist our chances of a successful
reception of the music and speech.

Just before 8 p.m. (the time of the con--
cert) one or two long-wave C.W. stations
were tuned in as a final test. Then as we
came down to 2,800 metres Chelmsford’s
carrier wave was heard, and the set was then
kept just off oscillation point (* radiators »
of 1922 please note !). Soon'the musie came
through, and on this single-valve set at a
distance of 200 miles from Chelmsford the
concert was clearly received. In these
days of improved circuits and apparatus
(for .great strides have been made ‘since
1919) such a result is quite ordinary, and
with a crudely made set and at the first
attempt I can assure you.we felt very proud
of ourselves.

The next move was to obtain transmitting
hcences, and a kindly PM.G. granted us
permission to use two portable 10-watt
spark sets on a wave-length of 180 metres.
Many interesting experiments were carried
out with these sets, and the calls of 2D A and
2D B were often to be heard. However,
shortly after this the wireless enthusiasts
were parted, and so ends the story of a
troop’s W/T activities.

To-day as I “listen-in” ona ““ posh ” four-
valve set with loud speaker, those ea.llher
efforts and experiments seem very primitive,
but the cxperience gained was worth it all.
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type and wave-length range.

THE CONSTRUCTION
OF A SINGLE-VALVE RECEIVER.

By H, G. HERSEY.

This set differs from those previously described by the author in POPULAR WIRELESS not in efficiency, but in
It is worthy of note that every piece of apparatus detailed by Mr. Hersey has actually
been constructed, tested and proved to be satisfactory before being written up for POPULAR WIRELESS.

HE valve receiver I am about to describe
is to be more of an experimental
nature and to cover from 150 metres

to 4,000 metres. . This receiver when built
will be ideal for the reception of broad-
casting, and at thc same time enable the
reader to reach the longer wave-lengths at
present employed by aircraft, Duteh con-

x Y7770

Rat

certs, and Paris transmissions; also by
gaing down below 200 metres it will enable
the reader to hear some of the excellent
amateur transmissions. From the above
it will be understood that one tuning coil
can hardly be expected to fulfii all these
purposes efficiently ; therefore a number of
basket coils are to be constructed, each
ha 7ing its particular range of wave-lengths.

The Coil Holders.

The tuner will be dealt ivith first. For
this a piece of wood is cut about.5 in. by 7 in.
(Fig. 1); on the right, in the position
shown, four terminals are mounted (prefer-
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ably upon a piece of ebonite strip). These
are lettered A, B, and R 1 and R2. A
zecond piece of wood, half an inch or thicker,
is now cut, 3}in. by 5im, and screwed
firmly in the shaded portion X. This is
the back support for the coils. Upon this
piece of wood two coil holders are mounted,
one fixed, and the other upon a hinge so
as to open like a book. The holders should
be constructed according to’ Fig. 3 from a
piece of § in. wood, and a strip of ebonite
mounted in the position showa.

Winding the Coils.

Upon the ebonite two valve sockets are
mounted 13 in. apart. The fixed holder
should be mounted in the position Z. and
the swinging holder should be mounted in
the position ¥ upon a hinge, the holders
being about } in. apart. Two short lengths
of flex are now connected to the tenninals
and the sockets by connecting A and B to
the fixed holder and R1 and R 2 to the

Z
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moving holder. This completes the coil
holder so far, and we can proceed to make
the coils.

A piece of wood 1} in. in diameter is cut
as per Fig. 5, and 11 knitting-needles are
placed around the circumference, each 2! in.
long. Now wind up the coils basket fashion.
The first five coils are wound with No. 26
D.C.C. wire, the turns being 25, 30, 38, 50,
67 ; after winding. each coil is waxed and
the spokes removed. The second range of
coils should be wound with No. 32 D.C.C.
wire with the following turns, 90, 115. 148,
185, 220, in the same manner as the previous
coils, giving us the following table of coils
and approximate wave-lengths with 0005
variable condenser :

Coil | No. of |Aerial Condenser | Aerial Condenser
No. | Turns. Series, Parallel.
1 25 140 — 250 350 — 305
2 30 160 — 260 380 — 450
3 38 180 — 300 430 — 550
4 50 215 — 360 Hi0 —  T00
5 67 300 — 485 670 — 925
6 90 383 — 040 $00- — 1,200
7 115 400 — 800 1,100 — 1,530
8 148 640 — 1,050 1,470 — 2,600
9 185 825 — 1,325 1.000 — 2,500
10 220 940 — 1,530 2,200 — 3,300

. A piece of woofl }in. thick is cut as per
Fig. 6; in the, position shown a circular
piece of wood 1} in. in diameter is screwed.
It is over this the coils are to be placed. At
the end a strip of ebonite is screwed, and
to this two pins (valve legs) are screwed
1} in. apart, so as to plug into the tuning
stand holders. This is shown better in
Fig. 7. As many of these as possible should
be constructed ; if possible, one for each

VALVE LEG

coil, and the latter could then be per-
manently fixed in the liolder, connections
from the inner and outer ends going to the
two pins.

The Detector Panel.

It should here be well noted that the
connections of the coils to the pins should
be the same throughout the set—i.e., always
connect the inside end to the lower pin, or
vice versa, and always place the coil upon
the holder in the same way—i.e., the winding
from the centre clockwise or anti-clockwisc.

If this is done, when the reader connects
up he may have to reverse a pair of leads.
and the set is then ready for all times and
for any of the coils, otherwise he may have
to reverse certain connections for every
other coil e may plug-in circuit.

{Continued on page 614.)

Having constructed the coils, we next
require a holder. This is made as follows :
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THE CONSTRUCTION |
OF A SINGLE-VALVE'
RECEIVER.

(Continued from page 613.)

The walve panél may now be._considered,
and, seeing that the set is-to be-of an
experimental nature, should consist of a

‘valve holder and filament resistance only, -

together with the necessary terminals.
‘The panel itself may consist of a piece
of ebonite for preference, 6in. by 4in,,
mounted upon a suitable base or box about
2in. deep. The valve holder may consist’
of four valve sockets purchased at 2d. each,

valve receiver,

and mounted in ‘the position shown; or a
moulded ebonite valve holder can be

employed. A filament resistance suitable-

for panel mounting is now obtained, and
mounted as shown in Fig. 8. Ten terminals
are next mounted upon the panel as per
Fig. 8, and lettered accordingly.

For the panel wiring connect the filament
eircuit first, using well-insulated wire of
No. 20 or 22 guuge; connect L.T. — to
left-hand filament socket and L.T. 4 to
filament " resistance; from the centre of
latter connect to right-hand filament
socket ; connect F to-left-hand socket and
G to grid socket.

Now connect H.T. + to Rl and R2
to -plate socket. From H.T. — connect to
Pland P2to LT. —.

Construction of Condensers.

We next require two small fixed con-
densers of about -0003 mfd. These are
constructed by cutting eight pieces of tin-
foil or copperfoil 3 in. by 14 in., and several
picces of well-waxed notepaper 2}in. by
2in. Four pieces of foil are used for each
condenser, as per Fig. 9, the overlap
being bent over and a short piece of flex
-soldered to each end.

The condensers assembled, they should
be bound between two pieces of cardboard
with thread and the whole well waxed.
One condenser is connected inside the panel
between the ’phone terminals. This con-
denser is to by-pass the high-frequency
currents set up in the plate circuit.

The second condenser is to be the grid
condenser, and should be connected between
two terminals mounted upon a piece of
wood 33 in. by 21 in. by }in. The wood
shonld be recessed upon the underside for
about } in. and the condenser let in, finally
being sealed with wax.

For the grid leak a piece of slate peneil
is obtained 2 in. long; the ends of the slate
for about } in. to } in. should be well rubbed
with copying lead all round; the centre

This photograph shows the finished parts and lay-out of the single-

portion of the slate should now be lightly’
~ rubbed with-ordinary -lead pencil. -The two .

ends of the slate covered with copying lead

‘are now bound with fine wire, so as to-make ’

good connection” with the pencilling. ]

The two. ends of wire are now connected
between the grid condenser terminals. The
grid condénser and leak are to be seen in
the diagram- (Fig. 11) between the switch
and valve panel. - The series parallel switch
is the next component, its function being
to place the aerial tuning condenser either
in series or parallel with the aerial tuning
inglp,ctance. The switch may he made as

‘per Fig. 10, or, if purchased, it is known as

a teversing switch. It should be connected
as'shown.

‘For the aerial tuning condenser the reader
is advised to purchase a -00056 mfd. variable
condenser, and if possible an extension
handle should be fitted so
as  to reduce capacity
effects when the hand is
placed near for tuning. A
0005 condenser will be
found conveniéntly large
enough to -give each-coil a
fair range of wave-lengths,

short waves.

The condenser shown in
Fig. 11 is of larger capacity,
and used merely for illustra-
tion purposes, the writer’s
“0005 being enclosed in a wooden cabinet.

Choosing -the Batteries:

For the high-tension battery the reader
is advised to buy flash-lamp batteries and
connect them up in series; ten to twelve
batteries will be found sufficient. The

.batteries for preference should he housed in *

" ourselves.

and not too large so as to .
render tuning difficult upon °

2] F1G. /0.

a_suitable box with two, terminals upon
the front or side, and labelled 4+ and — .

For the accumulator the reader should
first- consider the size of his pocket. By
this I mean not to consider the cost of
varibus makes, but to think how far his
wireless activities are going to take him.
Is he going to stop at one valve, or build

Popular Wireless-Weekly; June 9th, 1923.

four valves ? . If so, a 6 volt 40 amp. or
6 volt 60-amp. accumulator should be pur-
chased ; but if a single valve is to he the
limit, a 4 volt 20 amp. accumilator will be
found to suffice. The telephones and valve
are the two final items that we cannot make
‘For - the ’'phones the reader
should purchase as good a pair as his means
will allow, of about 2,000 or 4,000 ohms
resistance. The valve should be of the hard
.or R type, purchased at about 15s. or
1. i

s,

The Final Lay-out.

With all the components purchased or
built; the reader should wire the set up as
per Fig. 11, and it should resemble the
photograph. Place a large coil in the
fixed holder and a size smaller in the moving
holder; now advance th¢ moving coil to
the fixed coil and adjust or turn the variable
condenser. Chirps should now be heard.
If -not, reverse the connections upon R1
and R 2 terminals of tuning panel, and the
set should oscillate. If by approaching the
reaction coil the set breaks into.a howl, use
a smaller reaction coil. When using the
smallest coils in the A.T.I, a size larger
will ‘usually be required for reaction.

' The reader when ‘using .this apparatus
for the reception of broadcasting should
adhere to the regulations regarding reaction
and cut it out. This is dorle by removing
the reaction coil and shorting ®either R 1
and R 2 terminals of the tuner or detector
panel, With a set so constructed, my reader
should make an effort, to learn the Morse
code, and he will then spend many a
pleasant evening listening to the various
Continental stations such as Gibraltar,
Malta, Berlin, Warsaw, Nauen, Karlsborg,
Paris, and Rome, only to mention a few,
-all of-which are easily received upon a single-
valve receiver using reaction. Bl

£1,000 IN CASH PRIZES.

It is not too late to submit entries for the
spiendid competitions in respect of which
*our companion paper, * Wireless Review and
Science Weekly,” is offering prizes totalling
to £1,000 in‘cash. For full particulars see
No. 3, on sale Tuesday, 12th inst,, and
obtainahle from all newsagents and hook-
stalis, price 3d. Apart from the question of
“competitions, ** Wiretess Review and Science
Weekly ** is in itself a prize well worth
securing, and the modest outlay required
will place at the purchaser’'s disposal a
group of articles from contributors that
hitherto no periodical of this nature can
boast of securing. Sir Oliver Lodge, F.R.S.,
Dr. Lee de Forest, Sir William Noble,
M. LE.E,, Dr. J. A. Fleming, F.R.S., Prof.
J. Arthur Thomson, M.A,, LL.D., Prof, A. 0.
Rankine, 0.B.E., D.Sc., constitute but a few
of the great scientists who are supporting
** Wireless Review and Science Weekly,”
mostly in both in advisory and contributory

up a set a little later with three or perhaps sy
VARIABLE CONDENSER AERIAL
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Choosing Head-phones for Broadcasting.

AS much depends upon the efficiency and comfort of your
head- phones, a discriminate selection 1s of vital importance.

Head-phonea——speuaﬂy designed to meet Broadcasting requirements—are the last word
in efficiency, comfort, and fimsh, and embody the following special features : —

(1) They are contained in aluminium_ (2) Bymeans o two steel wires,whichslide (3) The connecting Cord, which is of
cases connected by a single leather 1inside the le:’nither };lead}iban.d, anf> wt}:iﬁh th.el:lbest possible ql;aliftly, and Whiih

) a3 J SRENATE connecte to the KReceivers by bali- will pass a test o ve times the
héad o tth ﬁ.nestbplg sfkm,dthls joints *“ GECoPHONE ™ Head-phones standard stre.ngth'test r.equired by the
arrangement having been found to .. 4ily adjust themselves to comfortable G.P.O. specification, is fixed at the
adapt itself to the head with the dimensions, and are parluularly suitable side so that it will not become
greatest comfort.. for ladies as they do not ‘catch’ in the hair. entangled with anything when in use.

™ Complete with 6 ft. cord and tags.
Prices : (120 ohims) 29/6 each ; (2,000 ohuns) 31/- each ; (4.000 ohms) 32/- eacl ; (6,000 o/uns) 40/- cach.
Sold by principal Electricians, Stores, Wireless and Musical Dealers.

Sole Selling Azenls for the Music Traders in Great Britain and Ireland : Columbia Graphostoa: Co., Lid., 102-103, Clerkeaw:ll Road, E.C.
(Manufacturers and Wholesale only) THE GENERAL ELECTRIC CO., LTD., Head Office: Kingsway, London, W.C.2
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Radio Signals travel at the rate of 186,000 miles a second.

to users of Naturally, signals get weaker the {arther they travel:

If a signal s too feeble.to operate the Ddtector Valve, it conld
wever he heard, no matber-how many stages of amplificatton” were

uswd afger rectification.

But the LISSEN REACTANCE (P. PATENT) METHHOD BUILDYS
U¥ WAVE-ENERGY before ‘passing it on to~the Detector Valve.
-m:: bllo makes easily heard signals that would ovher\nse be - in-
_aundible.

T'se the LISSEN REACTANCE (P. PATENT) Method of H.P
amplification, and so build with yowr own hands a receiver thag

shall be capable of spanning great distances.

Reactance | |ussen REGENERATIVE-REACTACE PRICE

(P. PATENT). Complete
(P. Patent)_ x):ﬁz:u:":ecxsgerb;%isspeen"x:g:ivewl'il;.ac under many conditions both aerial and earth

- Provides fully variable nou-radiating reaction in highly efficient torm. £2 12 6

Self-tuned: bat the use of a new LISSEN Vernicr Condenser is recommended. {Price . -

12/6, barc)y 1 in. diameter.) =
LISSEN one-hale fixing—fitted in a few minutes. Bl_ue p""t. and
e \ One kvob controls tuning and reaction. ."Str?":t'ons

Stlll Range, 150 to 4,000 metres—WITH REGENERATION OVER THE WHOLE RANGF. seativithycach.

pif A
%‘ AMATEURS—Counterfeite may be offered you. Take no sub- DEALERS—Order through factor, or
0 e Z stitute. If your dealer is_not equipped to serve you, send send dhcct Apply on trade heading
direct to factory, post free. for list

\s
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used :

ussex reacrance |- LISSEN COMPANY

NN o Sl et et 8.16, Woodger Rd., Goldhawk Rd.,
Range 150 to 10,000 met
tappings) compiete..._,....

Blue print shows easy con"!;.cctalir{se. Shepherd’s Bus}l’ London’ w'lz‘

Lissen onc-hole fixing.

To be uscd for one or two stages I.F.

Gives great amplificaton nvenagon lohid 'PHONE l072 HAMMERSMITH
signals. For greal range and power turn

10 using LISSEN REACTANCE. N.B.—Woodger Road is close to Goldhawk Road

Met. Rly. Station.

Lissen Apparatus : Well thought qut—{/zen well made.

Get Better Results

from your Crystal Set by using

GAMAGES

World-Famous Crystal

“PERMANITE”

This Super-sensitive Crystal can be used in

any type of ‘Cat’s-Whisker ”. detector.

The Ceebee No. 3. Sensitive points can be quickly found,

ithout any trouble. ‘ Permanite” gives

HIS highly efficient instrument is =

! given a most thorough test before (ELEARF‘R hRECEl:TION
i of music and speech with greater volume [
. TRADE f dispatch, and is guarali.)lezddto glve theniay - otter crystad Jed-bitred. Tt |
K ; periect "cephon over a broadcasting lasts longer in use, and we guarantce it to '
. SUPPLIED : ratge of 25 mies. Wonderful results | | give satisfaction. :
g Ad—— L ©  can be heard at our Showrooms on this - _ -
identical set attached to an Indoor Aerial. Write F 10r-rour Permanite » is *

DEMONSTRATED
WIRELESS CATA- daily in our Wire- {

Price £1:12: 6 tncluding Royalties
¢ 6 g Roy LOGUE, post free 1 Tealon E g

FOWLER & BRIGDEN

130, EustonRoad, King’s Cross, London, N.W.1.

'Phone ., MUSEUM 4827,

on request. Y Broadeasting hours.

PER PIECE, POST FREE.
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SOME PICTORIAL FOUR-VALVE CIRCUITS.

By OSWALD J. RANKIN.

The author prefaces his description of four-valve circuits with a few remarks on the application of knowledge and experi-
ence, and the necessity for the possession of at least a fair amount of both, before the construction of multi-valve wireless

sets can be successfully attempted.

Y this time no doubt our valve enthu-
siasts have become more or less expert
in the gentle art of knob turning.

Those who have arrived at this stage have
naturally ““ been through the mill,”” and con-
sequently -have acquired that knowledge
that only comés through practical experience.
It will, therefore, not be necessary to enter
into a lengthy discussion on the operation
of valve circuits. It has already been said
that the success of any valve receiver will
depend almost entirely on experiments, and
it may also be well to consider the individ-
-ual ability to carry out those experiments.

One enthusiast, whom we will call A, may
not have known how to drive a nail into a
piece of wood before he decided to take up
wireless, while another, whom we will call
B, is perhaps already a fully qualified
mechanic. It naturally follows that B has
the advantage over A, who must embody
his first term of apprenticeship with his
first attempt at making a receiver. B
will know many little dodges of which A
is ignorant, and consequently be should
turn out the hest job.

Speaking from Experience.

The idea which the writer wishes to im-
press on the reader’s mind is this: At the
present moment there is a prevailing notion
amongst the younger enthusiasts that anyone
can construct a wireless receiver out of any
old material, whether they be butchers,
bakers, or candlestick makers, and no
matter if the material is purchased or dug
up from the garden. A would-be listener-in
may first acquire some authoritative or un-
authoritative information on the subject,
and then begin to hunt around for a screw-
driver. Being no screwdriver, nails are
next considered, and in the absence of a
hammer these are often driven home by a
brick.

Soldering is quite out of the question, and
there are a hundred and one other little
things, all of the greatest importance, which
are entirely ignored. This is no exagger-
ation, but a true page from life. The writer
having a practice as a “ wireless doctor,”
meets many cases such as this, and if he
described them all it would necessitate
writing a book. When motor-cars first
began to boom, everybody did not rush home
and make their own cars, for the simple
reason that they had no knowledge of
mechanical engineering.

3ix Essentials.

Why, therefore, should anyone attempt
to build an elaborate valve set if he has no
idea of (1) the underlying principles of
telephonic transmission and reception, (2)
electrical induction, (3) insulation pro-
perties, (4) high-frequeney currerits, (5)
capacity effects, and (6) combining theory
with practice. We are told that if a job is
worth doing at all it is worth doing properly.
In other words, if we cannot do it properly,
we had better leave it alone until we have
learned how to do it.

The thing not to do is to rush into the job
without knowing how to tackle it, and then,
on being disappointed, place the blame on
the diagram, book, tools, or materials. Qur
friend A will make a few mistakes at first,
but he should be consoled by the thought that
the man who never makes -a mistake never
makes anything. With regard to the aerial,
it seems that the one who gets the highest
pole wins. Apart from the insulation
problem, there is nothing very intricate in

the ercction of aerials, this being a job
which calls for brute strength rather than
brains. 1

A Short Cut.

Practical knowledge is gained by actual
experience, and to acquire the necessary
theoretical knowledge I can think of no
better suggestion than the Q. and A.
columns of PoPuLAR WIRELESS. Each week

(Continued on page 618.)
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SOME PICTORIAL FOUR-
-VALVE CIRCUITS.

(Continued from page 617.)

numerous questions are answered by experts
and it is a good plan to clip them out week
by week, and paste them in alphabetical
order in ‘a scrapbook. In a very short
time the book becomes almost priceless. A
polytechnic institution would probably
charge a fee of 5s. and upwards for the same
amount of information contained in these
. columns each week, and if we consider that
this is real expert advice for the modest sum

of threepence weekly, we should certainly

be rather foolish if we did not take advantage
of jt. Select a question which you would
like to ask an expert. Study the accompany-
ing reply, imagine the expert in front of you
answering your question—and you have
learned something. This is undoubtedly
the shortest cut to a thoroughly reliable
theoretical tuition.

An H.F. Stage.
Fig. 1 represents a ‘good all-round four-

valve receiving circuit, employing the first -

valveasahigh-frequency amplifier, thesecond
as a detector, and the third and fourth as
low-frequency amplifiers. The H.F. valve
i3 coupled to the dctector by means of a
simple plug-in air core transformer, and this
should have a -0002 mfd. variable condenser
shunted across the primary winding. A
and B ere ‘001 mfd. fixed condensers in
shunt with the primary windings of the L.F.
transformers, and C is a fixed condensef of
‘01 mfd. capacity connected in shunt with
the ’phones and the high-tension battery.
If low resistance *phones are used it will of
course be necessary to include a telephonc
transformer as sliown in Figs. 2 and 3.
High-resistance ’phones will give good
results on this circuit. The input terminals
from the aerial tuning inductance are in-
dicated by the initial letters A.T.I., the
acrial side of which will be connected .to
grid and the earth side to L.T. negative.

Tuned Anode Coupling.
Fig. 2 shows a circuit in which the valves
are similarly arranged—i.e. one H.F., one

detector, and two L.F., but instead of em-.

ploying the transformer, a tuned anode

coupling is provided. Reaction is also”

arranged on the anode coil, this being per-

missible on the broadeasting wave-lengths. -}

A represents the connections for the anode

coil, and R the connections for the reactance |

coil. A suggested tuning circuit suitable
for a receiver of this description is shown in
Fig. 4. The terminals R, A, and AT.T. are
connected to the corresponding terminals
on the valve receiver. A 0002 mid.
variable condenser should be shunted across
the anode coil. An alternative method is to
construct two small cylindrical inductances
arranged on similar lines to a loose coupler.
Full details of such a coupling were given in
PoruLar WIRELESS, No.41. Bisa 001 mid.
fixed condenser connected in shunt with the
primary winding of the first L.F. trans-
former, and C is another of the same
capacity similarly connected.to the primary
side. of the telephone transformer. .This,

of course, is astep down transformer, having-

more turns of wire on the primary than on
the secondary, for use with low-resistance

headphones. If high-resistance *phones are
used they are connected direct to the plate

of the last valve and the H.T. positive.’

A 1 or 2 mfd. fixed condenser D is shunted
across the high-tension battery.

A Frame Aerjal Sat.

Diagram 3 depicts a rather more compli-
cated circuit employing the first two valves
.as H.F. amplifiers, the third as a detector,
and the fourth as a L.F. amplifier. Variable
H.F. transformers are used as suitable
coupling devices, but this may be replaced

Popular Wireless Weekly, June 9th,. 1923.

by plug-in transformers or anode coils

if desired.. This circuit is to be recom-
mended where signals require strengthening
guch'as in the case of frame aerial reception.

The tuning will be very eritical, and it will
probably be necessary to shunt the second-
ary- sides of both H.F. transformers with
*0002 mfd. variable condensers. B and D
correspond with the condénsers in Fig. 2.

All these circuits are. suitable for
operating loud speakers within reasonable
distances from the broadcasting station
although obviously four valves would not
be necessary in cases when the distance
was but a few miles.

Finally, it must be remembered that in
multi-valve cireuits the greatest care and
attention must be paid to the wiring, in
order to avoid capacity effects, leakage and
risks of “shorting.”
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In 1887..

In 1893.

In 1894.

Ia 1896.

In 1898.

In 1902.

In 1906.

To 1919.

In 1920..

in 1922.

Mr. Alfred Graham demonstrated the
first practical Loud Speaker.

.GRAHAM Loud Spcakers placed

upon the market.

.First used in the British Navvy.

Transmitters applied to Phonographs
for Loud Speaker reproduction.
Demonstrations by Prof. McKendrick
at the Royal Society.

.Naval Telephones‘developed and

adopted by the Admiralty.

. Watertight Loud Speakers patented.

Fitted on board many War Ships and
Mercantile Vessels. Telephonic Sub-
marine Signalling System devised.

.Complete Loud Speaker installations

on central battery plan erected on
War Ships as sole means of com-
munication.

.The most extensive naval installation

to date including exchange system
fitted to H.M.S. Dreadnought.

Onwards..Graham Loud Speakers applied to

all sorts and conditions of service at
home and abroad, ashore and afloat.

.No less than 12,000 ship installations

carried out.

¢« AMPLION " Loud Speakers pro-
duced for Wireless and ‘‘AMPLION **
Trade Mark registered.

. AMPLION ”’ standardised by lead-

ing manufacturers of radio apparatus.

ARy £

®

v(l
¢
- N/

Demonstrations at our Showroom:
THE ALGRAPHONE SALON,

25/6, Savile Row, Regent Street, London, W.1
'Phone : REGENT 1075.

“/l Byt o o
”/ PPV

AN

0o o :".7////' A

ea/i I'ee
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—the reason why the AMPLION
is undeniably the finest Radio Loud
Speaker, and recognised as the
World's Standard.

1t will be seen that the AMPLION
is not merely produced to meet a
sudden demand but is the result
of years of experience in Loud
Speaker design and construction.

Ask for Folder P.1V.

ALFRED GRAHAM & CO.,

St. Andrew’s Works,
Crofton Park, S.E. 4.

‘Prom: Grams
Sydeaham 2820-1°2 Navalhada. Catgreen, London
SCOTLAND - 3
Mr. F. Milligan, 25, Renfrew Street, Glasgow.
IRELAND
Mr. A. R. Munday, 41, Obichester Street, Belfast.

London,

I

-
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Progress

a new idea is introduced to

our famous *“DESKOPHON

Accessorics.

—and Improvement are the features of
the age—nothing stands still. Every
month that passes something fresh—

This also applies to our well-known

Popular: Wireless . Weekly, ‘June 9th, 1923.

improve
E” Sets.

The H.R.C. High-Tens,ion Battery.

Havelyou scen our latest patented High-Tension Battery ?
This is invaluable to all amateurs, as it permits of 14, 3,
and 44 volt variations. Trade mquiries specially invited.

PRICES 36-volt umt 8/-
63-volt unit 13/6
126-volt unit £1 : 7 : 0

Double Pole Sterling Headphones.
Thenew type Double Pole Sterling Headphones, sold at the
old price, are equa.l inefficiency to any 'phones on the market.
Trade inquiries are specially invited for these 'phones.:

PRICE £1 : 12 :0.

Write for ILLUSTRATED CATALOGUE.

Price 3d. post free!

IIIIIIlIIIIIlIlllfllllilllllll' TR IR AT IR TR AIIIIHIIIIIIIIIlIlIIIIIIIIIlIIlIIIIl!
THE HOLBORN RADIO CO., LTD.,
-267, HIGH 'HOLBORN, LONDON; W.C.1.

'Phone  HOLBORN 2368. The Trade Supplied.
T A S R T (AT TNR

l SN l||]||||i

:'1

-

THE DESKGPHONE TWO-VALVE SET

(P.0. No. 2020)
Two-Valve Set, Tuner, High-Frequency Amplifier and Detector,

complete with Acussones wicluding Headphones, H.T.
© Accumulator, Aerml Lead-in Wire, and Insulators.

PRICE. COMPLETE £12:17:6
PRICE WITHQUT.ACCESSORIES £9:17:6
Royalties, £3: 0 :0 extra, . Valves_ extra.
Provision is made for adding other Units to Amplify.

Battery,

Oblainable through your Dealer or dirvéct from :—

JACKSON BROS‘.

Condenser Specialists

¢ 8, POLAND STREET, OXFORD STREET
LONDON, W.I.

WW

¢

TRADE ENQUIRIES INVITED
'Phone : Gerrard 6187 (mynynys

BRSSPI PSSP ey
{ svereme To anv?  TDEPENDABLE—~~
i - OF THEIR TYPE)Q |
| & AT THE PRICE. RAD10 SERVICE ¢
. AnrAnrNne A
' J B HEADPHORNES
| PRECISION VARIABLE CONDENSERS 4,80 amys Re French £6 17 6
S THE ACME OF ml_ A
. Gupilgig;‘oglsn 8,000 , SIDPE i 26
4 NOT UNDER STATED CAPACITY. ‘ 4'02!(:mdi'es Sll;lll;%le R 0120
Accurately and completel bled. ’ Iy
g i INCLUDING KNOB AND DIAL. 4,000 ohms Double Head-
g Large metal to metal Bearings. One ) | band, BBC .. -~ 1 00
hole only required for fixing to Panel. ) | 8,000 Ditto ditto BBC 1 2 6
British made Hcroughout ¢ VALVES OF MERIT
therefore best :: & Rard Duatch Valves for Amplification .. 11!8
7t B oo o ocnr -~ oogaeced Soft Dutch Valves (Excellent Rectifiers) .. 10/6
i i 8 Telefunken Valves (Noiseless Amplifiers) .. 12/6
Full Guarantee given with each : oor - - 8:“‘ COIL HOLDERS For Duo- Lateral Coils
Instrument. 0005 & s 7/_ H | Best Ebonite 2- Way od o 6/6 ’
Packmg and postage ex(ra. 0003 - - 5/9 ;' ‘ E " Adi’ 6d. for Postage 5
One only, 9d. — Two, /- E e 4-/_ : ¢ 187925‘%5:' GOILS(BSeI& of Six s
- : -l v y etres y Post 3/-) 2/6
DELIVERY BY RETURN. ' 4 THE ‘‘VARIOPHONE ”’ rystal Recetving §
4 %

Set, comprising :—Variometer, Crystal Detector, etc.,
mounted on Polished Oak.

Complete, Assembled,
10/~;

Unassembled, 7/- Add 1/- for Posu\ge
FREE PRICE LIST

WATERLOO ELECTRIC Co.

129, Waterlco Rd., London, S.E.1

'PHONE :+ HOP 5649,

b OPEN TILL 9 O'CLOCK SATURDAY
é e
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METHODS OF MEASURING THE PROPERTIES

OF VALVES.

All serious experimenters should devote a little time to the study of characteristic curves, as these can almost be styled
the link between theory and practice. Much valnable knowledge can be gained by plotting the behaviour of a ' valve on
test, and in this arficle the writer clearly shows the various comparatively simple methods of enabling the required

measurements to be carried out.

THE properties of a’ thermionic valve
which determine its behaviour and
the uses to which it can be put are
best studiéd fron a characteristic curve,
and the .method of obtaining these curves,
as described below, is what is generally
known as the step-by-step method.
The most important curves to be deter-
mined are:

and voltage being given by I, and E, respec-
tively. It should be noticed that the fila-
ment voltmeter, E,, is connected across the
filament and the ammeter ; in consequence
we are actually measuring the.voltage drop
along the filament, plus the drop across the
ammeter. Were the voltmeter connected
straight across the filament terminals the
voltage drop in the ammeter would be dis-
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The relation (1) between anode current
- and grid volts. .

'(2) The relation between grid ecurrent
and grid volts.

(3) The filament emission.

'The lay-out for a complete testing table
by which the properties of a valve can be
measured is shown in Fig. 1, but for sim-

8,

plicity, diagrammatic sketches are given
indicating the circuit utilised for any par-
ticular test.

- Readings for the anode current grid volts
and grid current grid volts curves can be
obtained simultaneously, and Fig. 2 shows
the circuit employed. The filainent energy
is regulated by a variable resistance R in
series with the filament battery, the current

pensed with ; but in this case the ammeter
would register the current flowing through
the voltmeter in addition to the filament
current. Since the former method intro-
duces the lesser error it is to be ‘preferred,
and the circuits are usually connected in
that way. I is the plate ammeter and E,
the plate voltmeter, the former remarks
regarding the filament voltmeter applyiny
also in this case.

Regulation of Plate Voltage.

The anode battery, B,, should, where
possible, consist of small accumulators,
connection thereto being made by means
of a ‘“ wander ” clip. If this isnot possible,
small dry cells may be used. With 4-volt
cells it is difficult to get the exact voltage
required, as a certain tapping may be too
low while the next may be too high. This
may be overcome by connecting one cell
across a potentiometer, as shown. This
method is preferable to shunting the whole
battery with a potentiometer. Grid-current’
is read either on a sensitive galvanometer
or on a milliammeter I, provision being
madc so that the galvanometer may read
current in either direction, though this
latter . expedient is necessary only when
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dealing with valves which are somewlat
““ soft.”

The operations necessary for taking a
characteristic curve are as follows, reference
being made to both Figs. 1 and 2.

A Universal Principle.

The filament voltage and current having
been adjusted to a required value, as
indicated by I, and E, sufficient negative
potential is applied to the grid, via B,, the
change-over switches being at Y and Y,
The latter changes over the voltmeter con-
nections, but it is not required when a
central zero instrument is used. The. de-
sired plate potential measured by E_ is
applied through X and X.

If the full characteristic is required,
negative potential is applied to the grid
until ‘the plate milliammeter reading is
reduced to zero. The grid potential is then
reduced, step by step, for each setting of
which the grid and anode current is re-
corded. When zero grid potential has been
reached positive potential is applied by
changing over the grid switches to Z and Z, .
and the readings continued as before.

Care should be taken to keep the anode
voltage constant throughout the test, and a
slight adjustment of the anode potentio-
meter may be required from time to time.
It is also advisable, before commencing to
take readings, to allow the valve a moment
or 8o to become steady in operation.

So far sufficient data has been obtained to
plot one curve. The anode potential may
now be increased to some higher value.and
the whole operation repeated, each setting
‘of anode potential providing one curve.z .

Here, then, we hawve the.method of
obtaining characteristi¢ curves, whether the
valve is a power tube capable of dealing
with several kilowatts,. or whether it is a
tiny receiving tube. The only difference is
in the magnitude of the constants and
consequently the measuring instruments.

(Continued on page 622.)
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METHODS OF MEASURING
PROPERTIES OF VALVES

{Continued from page 621.)

For a power valve the anode battery is
replaced by a dynamo or other means of-
obtaining high voltages, and the instrument
for measuring the plate current should be
capable of measurement up to at least one
ampere. From the readings obtained a
series of curves can be plotted. as in Fig.-3,
which gives the characteristics for a certain
type of receiving valve.

Two very important properties of a valve
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. FIG.5 EMISSION CURVES

are readily determined from the .charac-
teristic. These are the Magnification Factor
and the Anode Impedance.

Static Characteristics.

The magnification factor of a valve is the
ratio of the change in anode volts to the
change in grid volts for the same current
value. In Fig. 3 the change in anode volts is
80 — 60 = 20, and requiring the magnification
factor at, say, 2 milliamperes anode current,
we find the change in grid current to be XY,
which measured along the grid axis is 2-5.
volts. The magnification factor at this point
is therefore 20 + 2-5-—=8.

‘The anode impedance is the ratio of the |

change in anode volts to the change in anode-
current 'for some definite value of- grid.
potential. The change in anode volts is, as
before, 80-60 = 20, and thechangein anode
current is given by ‘¥.X, which measured
along the current axis is gqual to 0-8 milli-
ampere. The plate impedance is therefore
20 divided by 0-0008 (since the current must
be stated in amperes), which -gives. 25,040
ohms. These two properties of the valve are
of: great importance in the design -of a
circuit for which a particular valve is to be
used:

The curves described above are known as
“ static characteristics.” In practice, re-
sistances are generally included in the

l Pcpular Wireless Weekly, Jutie 9th, 1923.

anode cireuit, and this somewhat alters the
shape of the curve. If a resistance of, say,
100,000 ohms is inserted in the anode
circuit and a characteristic plotted, it will
be found that the curve is flattened out ;
that is to say, its slope is not so steep.. It is
easy to see the reason for this. As the current
through the valve increases the current
through the resistance will also increase.
In effect, we are reducing the anode voltage
for each increased value of grid potential,

which obviously causes the characteristic to.

rise less steeply.

Another important serics of. curves is
that showing the relation between the
filament temperature and the electron
emission. In order to determine the fofal
emission from the filament the grid and
anode are connected together (switch S to
the left in Fig. 1) and are in consequence at
the same potential. Having set the filament
at any required wattage, the potential on
the cold electrodes is inereased in steps from
zero to such a value that no further increase
in emission is obtained. This is thesatura-
tion current for that particular setting of
filament energy.

Plate Impedance.

The diagrammatic scheme of connections
shown in Fig. 4.

The filament wattage may now be in-
creased to some other value and the opera-
tion repeated. For each setting of the
filament a different value of saturation
current will be obtained (Fig. 5). Since a
valve should always be operated at the
lowest possible value of filament energy
this characteristic is of great use in-deter-
mining this factor.

When the constants of a number of valves
are required the process of drawing charac-
teristics for each one is a long and laborious
task; but there is, however, a quick method

which gives fairly accurate results. Making -

use once more of Fig. 3, and requiring the
magnification factor and resistance ‘at the
same point as before, the work can be very
much abbreviated. i
Having adjusted the filament current. to
the correct value, we apply a potential of
60 volts to the plate, the grid potential being

zero, and read the anode current. This
proves to be 2 miiliamperes. For a _general
case call this . The plate potential is then
increased to 80 volts, and with the grid still
at zero potential the anode current,is again
read off. It has now increased to 2-8 milli-
amperes, which for a general case we will call
b. The plate impedance is at once given by
dividing the change of anode voltage by the
change in anode current, that is (80-60) +
(2-8 —2-0)=20 =+ (0-8x 103} = 25,000 ohms.
Calling the initial anode voltage E, and the
second voltage, greater than the initial, E,,
we have for a general case, m= (E, — E,) +
(b—a). '

The Magnification Factor.

One more reading .is required in order
to determine the magnification factor. With
60 volts on the plate the anode cufrent was
20 milliamperes, and when : the plate
voltage was .increased to 80 the anode
current, increased to 2-8 milliamperes. We
now apply a negative potential to the grid
until the anode current is again reduced to
2-0 milliamperes. In this particular case
this occurs when the negative potential is
2:5. We thus have the magnification factor,
which, equal to the ratio of the change in
anode volts to the change in grid volts, now
beecomes 20-+-2-5=8. The foregoing de--
scribes a rapid method of dealing with any
number of valves of the same tvpe, once it is
known at which part of the curve the
measurements are required.

FIG. 4

Prof. Hazeltine (left) examining one of his neutrodyne receivers. Enormous ranges without re-radiation

are claimed for this wonderiul instrument.
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| HINTS ON METAL WORKING.

By ALBERT BULL.

The following hints will assist the amatcur constructor of wireless apparatus
to a very considerable exient in turning out the metal parts of a set.

IT cannot be impressed upon the amateur
too strongly that paticnce is a virtue,
and that in all classes of delicate work
it must be exercised, otherwise disastrous

- results may follow.

The very first thing to do when about to
work upon metals is to memorise the fol-
lowing saying :

Oil on copper, not on brass,
0il on wrought, but not on cast.

A very familiar quotation for all who
bave to handle metals of this deseription.

When drilling metal, ebenite, or vulcanite

"be sure that a flat bed is made for your
work to rest upon.

-When tapping a hole do not endeavour to
force the tap through directly, but ease it
backwards a little after each turn ; this will
allow the cuttings to clear.

Ofttimes it is desired to use up a few odd-
sized screws, for which perhaps no taps are
at hand; a tap can be improvised from one
of the screws themselves, if it is for vulcanite
or ebonite by simply filing a slot across the
threads similar to the ordinary tap and with
ordinary care will last for quite a long while.

Soldering Fine Wires.

Filing flat surfaces is only accomplished
by practice, and is probably onc of the most
difficult proplems that confronts the
amateur. A piece of cbonite can quite
casily be held between two straight edges of
wood and filed down until level or parallel.
See Fig. 1, A. If, on the other hand, it is
desired to file a round corner, do not endea-
vour to follow with the file, in the direction
of the required radius, but against it, as it
were. See Fig. 1, B. In pushing the file
forward, rock it radially, and it will be
found that a round corner can be filed per-
fectly in this way in a very short time, and
will be void of those amateurish-looking
““ flats ” when finished. '

LTI I
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When soldering heavier work, such as
brass rod or sheet, do not overlook the fact
that a-certain amount of time is necessary
for the transference of heat from your

_copper bit to the work and that, in conse-
quence, the bit should be held perfectly still
until the solder commences to run from
underneath it. In most amateur cases im-
patience is the cause of imperfection, so
spare a little time, and note the improve-
ment.

DIRECTION OF
NUT HEAD

In securing wires between nuts and ter-
minals, the ends in all cases should pass
round the stem in the same direction as that
in which you turn the nut or terminal head.
See Fig. 3. )

Never allow the end of the wire to over-
ride the main wire underneath the nut or
terminal head, as it is liable to fracture and
cause very trying faults.

Sometimes difficulty is experienced with
silk and cotton-covered wires through the
insulation “ running back.” An effective
preventive is beeswax. Melt the wax
and dip the wire in, afterwards wipe with a
clean duster. This will be found a most
excellent insulator, and incidentally a per-
fect binder. i

Rust Prevention.

Brasswork that has been lacquered is
best cleaned by means of ordinary lubrica-

" ting oil rubbed over with a duster, then

wiped off as dry as possible.

A piece of stiff brown paper will be found
a splendid cover for your bench, and can
be secured by means of drawing pins.
Renew when torn.

Small cigar boxes make good receptacles
for spare parts, screws, small tools, ete.

If you are not likely to use certain tools
for some little time, do not forget that a
smear of oil will prevent them from rusting.

If your brass rod or sheet is very brittle,
heat it to blood red and immerse quickly in
cold water; this will soften it and render
it pliable. :

o not attempt to bend brass in the vice
without first covering the jaws with lead
sheet, thus avoiding fractures at the bending
point.

When soldering fine wires such as are
used in winding HR ’phones, the great
‘“ secret ’ is in the flux, copper bit, and the
softness of the solder. Firstly, use soft
solder with a little powdered resin as a flux,
and a very small copper bit. A full-size
sketch is shown, in Fig. 2, of the writer’s
copper bit used for the work mentioned. It

£an be quickly heated in an ordinary candle’

flame,

A FEW AERIAL DON'TS.

DOI\"T contemplate erecting the aerial
until the following points have been

considered, and a rough plan drawn
vp showing type to be used, length, height,
length of wire and number of insulators
required, position of down lead, pulleys and
guy ropes.

Don’t make numerous journeys up and
down a ladder when one would do. Try to
remember all that will be required, and take
’as many requisites as can be conveniently
carried.

Don’t forget to wear rubber shoes for
scaling roofs. They are less liable to slip
than ordinary boots.

623

Don’t measure the length of your acrial

from chimney to pole. Measure from insu-
lator to insulator. Otherwise you will find
that you have overestimated the length to
the extent of three or four feet, owing to the
size of pulleys, insulators, rope, etc.
* Don’t use rope for stays and guys if wire
is available. Rope has the disadvantage of
being at the mercy of the weather, and is
continually stretching or shrinking.

Don’t wear a long apron when working
on a roof ; it is apt to get under one’s feet.

Don’t take an aerial over a street if it can
be avoided. Even if permission is obtained,

it will cause endless trouble if it falls among

traffic.

Don’t Spare Insulators.

Don’t despair if a 20 ft. pole to be attached
to a wall scems expensive. Use two clothes
props bolted together. This males an excel-
lent pole at the cost of about 2s., and is quite
rigid when used with back and side stays.

Don’t attach a down lead anywhere,
except to the end or the exact centre of the
horizontal wiro. This is important for
efficient working of the aerial.

Don’t let kinks appear in the wire while
erecting. Even when removed they will be
found to have taken the twist out of the
stranded wires.

Don’t spare the insulators, especially if
of the clieap variety Two at eacl end should
be the minimum.

Don’t erect an aerial without having at
least one pulley. If a pulley is not available,
a substitute can be made by using a recl
typo insulator, the pulley rope being taken
over the groove in the insulator which is
loosely fastened to the top of the pole.

Don’t commence the roof work nntil all
the ground work has been completed, such
as the erection of the pole, completion of
spreaders, soldering of down lead, and fixing
of insulators.

Don’t erect the pole until the pulley,
pulley. rope, and all the guy ropes are affixed,
as a 35 ft. pole is rather an unwieldy object
to take down, when a little foresight would
have eliminated the necessity of doing so.

Don’t attach aerial ropes to chimney

ots. They are often not as safe -as they
ook. A rope-or wire 1ound the chimney
stack is much safer. |

Don’t have the down lead so tight as to
cause a strain on the horizontal portion of
the aerial. ,

Don’t hurry any part of the job. Remem-
ber it is the most likely part of the installa-
tion to receive the least attention, and the
strength of an aerial depends upon the
time devoted upon its erection.

.

The operator at the London Broadcasting Station
signalling to the studio through the window
provlided for that purpose.
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WIRELESS IN

THE MIDLANDS.

BY OUR SPECIAL CORRESPONDENT.
An article of particular interest to all readers within range of the Birmingham. Broadcasting Station.

N November 16th, last year, broad-
casting was commenced from 51 T—
the ermmgham station—which was’

thus among the first three stations of the

British Broadcasting Company to transmit.’

The station had been dismantled in London,
sct up i three days at Witton, on premises
belonging to the General Electric Company,

and on the 16th inst. power was put on-

the aerial for the first time. The same.
evening a concert programme was broadcast
and from that day onwards 5 I T has been’
broadeasting without break.

A single-valve cabinet set assembled by Mr. F, Boume,
of 281, Wimbledon Park Road, Southfields, S.W,

But, -and this is a fact which has affected _
51T very mucb and made its difficulties as”
great, if not greater, than any other station,
the very situation of the station has mili.
tated against its complete success. Its
transmissions have always been perfect—
it has been picked up over as great distances
as any of the stations and only recently a
listener-in  from the other side of the
Atlantic claimed to have heard 5 I T.

But its distance from the city has made
the question of the laying of landlines
almost impossible, even had the theatrical
managements been inclined to permit their
productions to be broadcast.

Fer 5 I T, however, the future. in this
dircction is now far more promising: and
there has just been brought about between
the Birmingham station and the muni-
cipal authority an arrangement which is
to their mutual advantage.

Search for New Site.

The search of the company for a morc
accessible site than Witton has been long
and arduous. Even:- when broadcasting
first commenced from Birmingham we were
warned that it was only a temporary site,
but nevertheless it has only been Within
the past few weeks that the search has been

‘studio 5 IT will be

snccessful, while there still remains another
find to be made.

5 IT’s acrials will shortly vanish from
Witton. Instead they will appear extended
between two high chimney stacks at the
Summer Lane power station, one of the
city’s electric -power stations, situated a
very few minutes’ walk from the Town
Ha!l, the Council House, the Theatre
Royal, the Prince of Wales’ Theatre, the
Empire and Grand Variety halls, as.well
as the University and Midland Tnstitute,

From its position it would be a comparatively .

simple and inexpensive business to effect
¢onnection by land-line with any one of
these places—and it is at them that 95 per
cent of the most important events in the life
of theindustrial centre of Englandtakesplace.

At these works, the B.B.C. are to. build,
at their own expense, a small room to
house the transmitting.gear, and the move
will be made immediately a position for the
central studio can be decided upon. Itisin
this respect that there has been difficulty,
but it is likely to be shortly solved.

Blg Ben Interrupts.

Finding a place for a broadcasting studio
8 _no easy matter, as any wireless thinker
will realise. For example, in seeking a new
location for 5 I'T’s studio it was thought
by the station officials that the ideal place
had been found in a suite of rooms particu-
larly well placed, and in all respects” ad-
mirable. The discussion was nearing a
business ending when there  occurred a
totally unexpected interruption. Birming-
ham’s Big Ben sounded the hours, and thus
with the first note of the clock t