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ION015HON
VALVE AND CRYSTAL

CABINET.

PRICE - - £8 - 0 - 0
EQUIPMENT: I pair (4000 ohms) Headphones;
1 Valve ; I H.T. 60 volt Hellesen Battery ; I L.T.
4 volt 30 amp. Actual Accumulator ; Aerial Equip-
ment complete. Set Complete .. £12 - 10 - 0

NO better value for money has ever been offered than that found in the lonophone
Valve and Crystal Set. Fitted with a Patent Fool -proof Crystal Container
which is manipulated by the simple turning of a knob, this set requires no

skilled knowledge to operate and the results obtained are really surprising. The
Crystal Detector is extremely sensitive and the Valve gives great amplification, thus
providing wonderful reception and clarity of tone with a range of 300-700 metres.
Call and have a demonstration-you cannot find better value.

Other lonophone Models include : Crystal Cabinet, £4 - 0 - 0 ; 2 -Valve Cabinet,
£11 - 15 - 0; 3 -Valve Cabinet, £1.6 - 5 - 0 ; and 2 -ValveAmplifying Panel, ES . 0 - 0,
All sets are Post Office Approved and Prices include B.B.C. Royalties.

Write direct for full catalogue and the name of your nearest local agent. If in the
ff trade, write to be put on our list.

11
G. DAVENPORT & CO , LTD.,
99-105, Clerkenwell Road, London, E.C.1.

PEC
TRADE MARK

SPARE PARTS
and ACCESSORIES

"Imspecs" ACCUMULATORS
6 volt. 20 amp. Actual .. £1 19 6
6 volt. 40 amp. Actual 2 11 6
6 volt. 60 amp. Actual .. 3 3 0

a

 " Imspecs " Hellesen HIGH-
TENSION BATTERIES

15 volt. .. 44- each
36 volt. 8 6 each
60 volt. .. 14 - each

 "1mspees" TRANSFORMERS
(Guaranteed)

Low Frequency .. .. 13/6
0

" Imspees " High -Grade File-
t> ment RHEOSTAT 2/6 each

" Imspees " BASKET COILS

Headphones. Aerial Wire, Insulators,
 Valves, Loud Speakers, etc. A full

range covering every requirement
always in stock including all leading
makers. Write for our spare parts
list - it contains real bargains.

a AMPLION LOUD SPEAKERS
IN STOCK.

 110 OOOOOOOOOOOOOOOOOO

Per set of six .. 3/6

Styt

((

1

--The " BROWN
LOUD SPEAKERS

with new improved
Curved Horns

E. 2
(small
'size).
Height
12 in.

Illustrated Catalogue of Head-
phones, Loud Speakers and

Ainpli,6ers, post free.

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 requirements, both as to volume

of sound and price.

PRICES
H. 2 (Small), Low Resistance.
120 ohms, height 12 in. £3 0 0
IL I (Large). Low Resistance. 120
ohms, height 21 in. £6 5 0
Iligh Resistances for either size, 2/6 to 6/ -extra,

THE BROWN MICROPHONE
AMPLIFIER.

This amplifier gives a magnification much gree.-
than that obtained from a two -valve ampliti ::

Prices
Low Resistance (120 ohms input) £6 0 0
High Resistance (z,000 ohms input) gg 2 6

Obtainable from All Wireless D.:aters,

Sole Manufacturers :

S. G. BROWN, Ltd.,
Loudon Showrooms (Retail only;:

19, MORTIMER STREET, LONDON, W.I.
F.ead Office and Works (Trade Only), Vietorla Road, North Acton, W.3.

IT CAN'T UNSCREW OR FALL TO PIECES !

PATENT
APPLIED

FOR.

CD

O
THERE IS NO BETTER FILAMENT REGULATORON THE MARKET THAN THE
5 14 0 11 A. Fo 5 -

BECAUSE OF THESE SPECIAL FEATURES :
1. Positive fixing of knob to spindle.
2. Hexagon nut for clamping to panel. Just drill a a in.

hole in the panel and tighten up the nut.
3. Long bearing for spindle. 4. Heat Resisting former.
5. Single resilient blade with positive contact on resist-

ance and terminal plate.
6. Combined terminal plate and stop.
7. Squared ends to spindle-no possibility of blade

working loose.
MITCHELL'S ELECTRICAL Rc

WIRELESS. LTD.
188. RYE LANE, PECKHAM.

West End Showrooms: 2. GERRARD PLACE. LONDON. W.1.
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TOPICAL NOTES AND NEWS.
An Invention.
IWAS informed of an invention the other

day that is claimed to cut out jam-
ming and interference. I am sure our

readers will welcome such an invention.
At the moment I am waiting for more in-
formation. I believe, however, that it
embodies three electrode variable condensers
which entirely revise the circuits hitherto
in use.

* * *

2 L 0 Received in Italy.
AFRIEND of mine in Milan tells me

that he hears 2 L 0 arid Cardiff quite
distinctly on a three -valve set of

Italian manufacture. Considering that these
two stations are, after all, fairly limited in
power, and that the distance is over 1,000
miles, this must be something of a record.

Missing Something 'Good.
T HAVE been Asked by quite a number ofI readers why the London Broadcasting

Station did not link up with the other
broadcasting stations by means of a land
line, so that listeners -in who have not long
range sets could hear the All Star concert.
I made inquiries at the London Station, and
was told that they had endeavoured to do
this, but that the short notice given did not
permit of the necessary arrangements being
made.

* * *

A Great Success.
THERE is no doubt that Thursday's

concert was a success unparalleled in
the history of broadcasting. The

artistes who took part enjoyed the ex-
perience as much as the listeners -in enjoyed
the programme. Miss Madge Titheradge
told me that she was very nervous at the
thought of broadcasting. " It is so' un-
canny," she declared. This clever actress
cannot speak her lines without accompany-
ing them with suitable gestures.

A Hopeless Muddle.
UNTIL the discussions between the

G.P.O. and the Broadcasting Com-
pany concerning licences have been

settled the much needed improvement in
broadcasting is temporarily suspended. The
proposed erection of the southern station is
to be postponed for the present, although I
have heard that experiments are taking
place with a view to deciding on its location.
The estimated cost of installing a station and
running it for one year is £20,000.

* *

Something New.

THE
different types of filament resistances

on the market at present are almost as
varied as crystal sets. I had one sent

me the other day for inspection by Messrs.
Mitehells' Electrical & Wireless Co., Ltd.
The ebonite knob has a square hole in it and
is clamped to the end of the spindle by a lock -

VA.

ing screw so that no strain comes on the
screw itself. A hexagon nut is used to clamp
the regulator on to the panel, and the
former is made so that the resistance wire is
kept right away from the paned. The whole
construction is a credit to the designers.

Some Problem! -

WORDS spoken in a public hall reached
a listener 2,550 miles away, before
they were heard by a listener 150

feet from the speaker. This statement looks
a bit fantastic. but it is absolutely true. The
apparent absurdity becomes reasonable
when it is realised that the speed of sound is

Captain Lewis of 2 L 0-11nole "Cactus" to the
 children.

1,126 feet per second at a temperature of
58 degrees Fahrenheit, and the speed of
electrical vibrations or radio waves is
185,000 miles per second. The listener in
the back of the hall heard the words in
0.1332 seconds. A microphone connected
to the radio transmitting equipment of the
station was two feet in front of the speaker,
and picked up the words in 0.002 seconds.
The time required to transform sound waves
into electrical energy is 0002 seconds. The
time required for electrical vibrations or
waves to pass from listener to transmitter is
0.0137 seconds. The time required at the
receiving end to convert electtical vibrations
into sound vibrations is 0.001 seconds.
The total elapsed time from the speaker to
the radio listener was 0-0187. The listener
in the hall heard the words in 0.1332 seconds.
The other listener heard the words 0.1145
seconds sooner. The period of time elapsing
between the spoken word and its reception

via radio 2,550 miles away can be illus.
trated as folloWs : 0.0187 seconds is the
time required for a spectator' at a cricket
match to hear the impact of bat. against
ball when he is standing twenty-one feet
from the batsman. Now you know !

* *

A Point of Law.
AN - interesting point regarding the

legality of the B.B.C. agreement has
been raised by Captain Reginald

Berkeley, M.P., who considers that the
licence to the B.B.C. is not binding because
it has not been approved by the House of
Commons, and I believe it is his intention
to ask the P.M.G. whether, in view of the
provisions of Standing Order No: 72, he will
notify the B.B.C. that its licence is not bind-
nig until approved by the House, and
whether he will take steps to bring the
licence before the House without delay, with
a view to a resolution being taken on it.

A Useful Invention.

T HEAR that the problem of the broad.
1 casting of the speeches of celebrities,

owing to the difficulty they sometimes
experience in finding time to attend the
Broadcasting stations, has been overcome in
America by means of a new instrument
called the pallophotophone. This con-
trivance can be installed in the speaker's
house, and takes a record of a speech by
an arrangement which converts the sounds
into " dots and dashes " of light which are
photographed by a cinema camera. The
film can then be taken to the broadcasting
station when required and there the
picture, composed of dots and dashes, is
converted into- sounds for transmission.

* * *

The P.M.G's Committee.
THE following Committee has been ap-

pointed by the Postmaster -General to
consider the broadcasting question :

Major -General SIR FREDERICK SYKES,
M.P. (Chairman).

Major the Hon. J. J. ASTOR, M.P.
Mr. F. J. Bnowx, C.B., C.B.E., Assistant

Secretary, General Post Office.
Stu HENRY BUNBURY, K.C.B., Comp-

troller and Accountant -General, General
Post Office-.

VISCOUNT BURNHAM, C.H., Chairman,
Newspaper Proprietors' Asseciatjon.

W. H. ECCLES, goq.., F.R.S., President,
Radio Society of Great Britain.

The Rt. Hon. SIR HENRY NORMAN, Bt.,
M.P.

J. C. W. REIM, Esq., General Manager,
British Broadcasting Company.

Field -Marshal SIR WILLIAM ROBERTSON,
Bt., G.C.B., K.C.V.O., D.S.O.

CHARLES TREVELYAN, Esq., M.P.

(Continued on page 422.)
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NOTES AND NEWS.
(Continued front page 421.)

Harrods' Great Wireless Concert.
SIR WOODMAN BURBIDGE tells me

that the Gala Wireless Concert proved
very successful from Harrods' point of

view. In this mighty store over 3,500
people assembled to " listen -in." Seven
loud speakers were used in the larger of the
two great dining -rooms, and five in the
smaller. Three were provided for an
audience of 600 or so in the comfortable
lecture -room and two for another 600 who
assembled in the Piano Department. The
'majority of the people arrived at about 6.30,

/ and did not begin to leave until about 10.20
-clear proof of the excellence of reproduc-
lion and quality of the programme.

SIR WOODMAN BURBIDGE,
The Managing -Director of Harrods.

Sir Woodman was responsible for the Gala Concert
recently broadcast from 2 L 0, and every listener -in
will appreciate his initiative and generosity in pro-
viding such an excellent entertainment.

A Royal Receiving Set.
THE Duke of York, as an officer of the

Royal Air Force, has always taken
the keenest interest in wireless, and

I hear that the set which he is having in-
stalled at his new home in Richmond will
'probably be one of the most efficient of all
the privately owned sets in London. It is
to be fitted with a valve apparatus capable
of picking up signals from the most distant
stations, and I can imagine the royal pair
spending many happy evenings enjoying the
delights 'of listening -in.

* *

BitittliastingStation for Sheffield.
A CORRESPONDENT from Sheffield

states that the B.B.C. are to build
' - in or near Sheffield a relay station for

the purpose of picking up broadcast pro -
&mimes and redistributing thein. The
crystal enthusiasts will come into their own
when it is possible 'to use these for broad7
east reception, for Sheffield is as keenly
interested in and technically acquainted
with wireless as any other city in the
:Oimtry. The Sheffield University is -taking
A leinling part in assisting local *ifeleas
development, ' and 'the' University` has
promised the B.B.C. that all their available

1( : e l u«F raced at the disi.csal of
. the B.B.C. in order to facilitate the work.
It is expected that the relay station will be
in operation some time during the next
month.

Next week's POPULAR WIRELESS
will contain another long article by our
Scientific Adviser, Sir Oliver Lodge.
This article, complete in itself, is the
first of a new series written specially for
POPULAR WIRELESS by Sir Oliver
Lodge.

A Great Pianist.
WILLIAM MURDOCH appeared to be

having a great time when I saw him
last Thursday evening at 2 L O.

" It's not half as bad as I thought it would
be," he told me, " in fact, I thoroughly
enjoyed myself and didn't feel the least bit
upset by the presence of the microphone."

*

Investigating "Statics."
T AM told that the experts of the Radio
1 Research Board station at Aldershot

have been closely investigating the
character and causes of " Atmospherics."
By the means of an ingenious apparatus
coupled to an aerial 500 metres long, it has
been found that their wave -length is nor-
mally about 600 kilometres, and that their
intensity is, on the average, forty times
greater than the signals of our most power-
ful transatlantic stations. In one case they
were 800 times stronger. -

What you can hear
every evening of the week on your set.

TELEPHONY AND MUSIC TRANSMISSIONS
Station. Call sign.

London Broadcasting
Station, 2 L 0

Newcastle Broadcasting
Station

Manchester Broadcasting
Station ..

5 N 0

2 Z Y

Birmingham (W itto n)
Broadcasting Station .. 5 I T

Glasgow Broadcasting
Station ..

Cardiff Broadcasting

Croydon
Paris

5 S C

Station . - - 5 W A
G E D
F L

Konigswusterhausen L P
The Hague PCGG

'Jaren OPVH
Radio-Electrique, Paris ..

School of Posts and
Telegraphs, Paris ..

Wave -length
in metres.

Remarks.

369 11.30 to 12.30 every morning and usu-
ally every evening, 5.30-6.15 p.m ;
7 and 9.45, News ; 7.30, Orchestra ;
8.25 to 10.30, Music. Sundays from
8.30 p.m.

400 11.30 to 12.30 every morning. Every
evening, usually from 5.30 to 10 p.m.

385 11.30 to 12.30 every morning. Every
evening usually from 5.30 to 10 p.m.

425 11.30 to 12.30 every morning. Every
evening usually from 5.30 to 10 p.m.
(News, Concerts, etc.).

415 11.30 to 12.30 every morning. 5.30 to
10 p.m.

353 11.30 to 12.30 every morning. 5.30 to
10.30 p.m.

Throughout day to aeroplanes.
2,600 .. 11.15 a.m., Weather Report ; 6.20 to 7

p.m., Weather Report and Concert ;
10.10, Concert.

2,800 4 to 6.30 p.m.
1,085 Sundays, 3 to 5.40 p.m., Concert.

Thursdays,8.40 to 9.40 p.m.,Concert.
1,100 12 noon and 4.50 p.m. Telephony.
1,780 5.5 p.m., News Items ; 5.15 to 6.10,

Concert ; 8.45 p.m., News Items ;
9 to 10 p.m., Concert. 2 to 3 p.m.
Sat., Concert.

... 450 Every Tuesday and Thursday, 7.45 to
10 p.m. Saturdays, 2.30 to 6 p.m

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

FORTHCOMING EVENTS FROM THE LONDON BROADCASTING STATION (2 L 0).

SATURDAY, 5th inst.=Seciety News, House-
hold Hints, Poultry, etc. Sir Bertram
James on " What Is Capital ? " Chat
on Racing by the Pall Mall.

THURSDAY, 10thinst.-An address by E. A.
Bates, Esq.. , M.A., D.Lit., on " Cave
Exploring as a Sport," at 9 p.m.

WEDNESDAY, 113-thinst.--Sir Montague Sharp,
D.L.C.A., an address at 9 p.m.

SUNDAY, 20th inst.-The Prince of Wales, Earl
Haig, and. Marshal Foch will speak from
the Queen's Hall to the British Empire

League. All the broadcasting stations
throughout the country will be con-
nected with landlines for the purpose of
broadcasting these speeches.

THURSDAY, 24th inst. (Empire Day).-Rt.
Hon. Lord Islington, G.C.M.G., D.S.O.,
P.C., address at 8 p.m. Rt. Hots. Earl
Meath, P.C., G.B.E., address at 9 p.m.

FRIDAY, 25th inst.-H. E. Blain, Esq., C.B.E.
Chairman of the London Safety First
Council, address on " Safety First," at.
9 p.m.
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A SIMPLE VARIABLE CONDENSER.
By E. JAMES.

Many articles describing the construction of various types and forms of variable condensers have appeared in this and
other journals, but that detailed in this article is both as neat and efficient as any of its many predecessors.

THE writer has noticed, on various
occasions, articles in wireless papers
describing the construction of divers

varieties of variable condensers, all of which
seem to have been devised with a view
to saving the cost of " air " condensers of
the orthodox kind. But most of these
devices require accurate adjustments to
make them work, which may delay for
some time the using of the fitment. This is
not the case with the one here described ;
it can be turned out from the raw material
in about an hour and a half, being very
simple in construction. The writer made
himself one far about. 10d., a- testimony to
the fact that it is cheap.

The first necessity is a couple of pieces of
mica of fair size-the writer obtained two
pieces, of the shape and approximate size
shown in A, Fig. 1, for twopence the two. The
top edges were not rounded as shown, he
did that himself. These pieces of mica form
the stiffening for the moving plate of tin-
foil as well as the dielectric of the condenser.
Th3 other materials required for this
moving plate are a piece of tin -foil, a copper
arm, and a small strip of ebonite.

The tin -foil is cut to the shape of the mica.
but the of an inch smaller at the tap
and sides, a length of about one inch being
left in excess of the length at the lower end.
This tin -foil, with the extra length project-
ing, is fastened between the two mica plates,
the whole being stuck together with shellac
varnish and placed under a weight until
dry. Next, the copper arm is prepared,
which is of the shape and dimensions of B,
Fig. I. Any thin stiff copper sheet may
be used for this, or brass of course, if
preferred, and three small holes are drilled -
in the arm large enough to clear the
shanks of three brass 1 in. wood screws,
which should have large heads In the.
projecting " lug " is drilled a hole to clear
the shank of a " three division " terminal.
This must be made a smooth fit as it is to
be the bearing.

Arrangement of Parts.
The ebonite arm is merely a piece of

1 in. ebonite, g in. wide, and may be as
short as 31 in., or as long as one chooses to
make it, if one fears capacity effects. The
original is only 31 inches long. Having this
prepared we can quickly complete the
moving plate after consulting C, Fig. 1.

Bring one end of the ebonite strip to the
position on the, copper arm shown by the
dotted line in " a, and drill three holes

corresponding with those in the copper, to a
size according to the gauge of wood screw
used. It should be noted that these screws
will have to bind in the ebonite, in order to
hold the copper and mica. Now tightly
roll up that 1 in. of extra tin -foil on the
moving plate, making each fold about s in.,
and letting the resultant thin " wad " lie
on the lower edge of the mica as in " b."
Next -make three holes for the wood screws
in both mica and tin -foil. and see that your
screws have large heads. Arrange the three
components as shown in " c." aftet con-
sulting " d," and screw up tightly with the
wood screws. If the screws have large flat
heads and are screwed up tightly, they are
not likely to cause any trouble in moving
the plate when they come to the bottom, as
in " d," which shows the proper arrange-
ment of the parts when the plate is lying
face upwards.

How It Is Assembled.
The fixed plates should not cause much

trouble. as they are stuck direct on to the
base and top. The base consists of a piece
of hard wood 61 in. by 51 in., the top of
a piece of stout millboard 51 in. by 4 in.
These should be well dried and shellacked,
and then the fixed plates, of very smooth
tin -foil, are stuck on with shellac varnish.
They are made the exact size of the top,
and the position of the bottom one may be
gauged by bringing the top and left side to
the edges of the base. Two thin narrow
strips of cardboard are stuck along the
edges to raise the top sufficiently to give
clearance to the moving plate. A corner
should be taken out of the top, leaving the

-.tin: foil intact, as shown in D, Fig. I.
The final assembly will not take very

long. The top is placed in position, tin-
foil down, and screwed down on two edges
only, as shown at A, Fig. 2. The moving
plate is slipped in before the final tightening,
and the pressure of the screws adjusted to
provide an easy movement. Holes of a size
to clear the shanks of two terminals are
drilled as at " a " and " b " in A, Fig. 2.
It should -be noted that the hole " a " com-
mences at the bare tin -foil exposed by
taking the corner out of the top, so care
must be taken not to tear it.

Must Work Smoothly.
A two-piece terminal may now be placed

through " a " and the nut at the back
screwed on, it being easy to see the reason
for the removal of the corner. Really
efficient contact is made with the fixed plate
by the flat lower half of the terminal. The
three-piece terminal is placed through " b,"
and tightened up with a nut. The loWer
division of the terminal is the pivot for the
bearing of the moving plate, and it will be
necessary to bend the copper strip, so that
the bearing hole works freely on the lowest
solid portion of the terminal, while the plate
lies snugly on the baseboard as in B, Fig. 2.
The next division of the terminal is screwed
down to allow the plate to move easily, the

Icreus

NarE a screw may be placed in Me
position strewn by thecross, to actas
a stop &prevent lbe moving plate
completely leaving Me fixed ones, If
desired, but it raises Me minimum

capacity.
Copper arm bent

Plate
fl.4

B
9ifiure 2.

top piece of all being -used as a locknut.
Leads may be taken from the backs of the
terminals and the condenser is complete, and
in the writers' case is approximately of the
order of .00085-quite a reasonably high
capacity.

The only part which calls for any special
care in adjustment is the bearing, as this
must work quite smoothly. If it is pro-
perly. adjusted for tension a really efficient
instrument results.

Single -valve set constructed by Mr. S. J. Moffat, 14, King's Road, Belmont, Surrey.
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A PAGE OF IDEAS FOR THE AMATEUR.

LOOP TAPPINGS.

THE accompanying two diagrams show
a simple method for taking tappings
from a coil. At the required point

for tapping, a loop is taken in the wire, as
shown in Fig. I. Holes are drilled beneath

the coil in line with the tappings and the
looped wires taken beneath the baseboard,
up through one hole, and down through
another, finally being made fast in the
manner indicated.

These " stitches " are arranged radially
as shown in Fig. 2, and a single switch arm

constructed to run over them and make
contact. Dimensions and details are left
to the individual constructor.

A WATERPROOF
INSULATOR.

IT is universally agreed that transmission
over long distances is considerably
better when it is either raining or

threatening to do so. But this fact is
generally more than counterbalanced by
the non -weatherproof qualities of the
average amateur's aerial insulators, which
are usually wholly exposed to the rain.

The insulator it is proposed to describe,
therefore, has a long leakage path, and is
entirely unaffected in its insulating qualities
by anything short of a hose.

It consists, primarily, of a piece of 1 in.
diameter ebonite rod 3 in. long into the ends
of which are screwed two eyebolts. (These
must have strung threads and be of fairly
large size, but not exceeding in. across
the eyelet.)

The whole of this is sheathed in a piece of
ebonite tube of 1 in. internal diameter and
6 in. long, so that it projects 1j in. over
either end of the rod. It is affixed to the
latter by four small screws. The con-
struction will be apparent from the sketch.

A USEFUL TELEPHONE
SWITCH.

USING three pairs of 'phones, I have
often found it necessary to cut one or
two pairs out of circuit quickly, there-

fore I constructed a panel in the manner
shown in the accompanying diagrams.

The materials required are as follows :
Ebonite, 6 x 4 x ; 1 switch arm with

3/9" Makodang 

knob, 8 'phone terminals, 3 contact studs,
2 stops, 18 in. insulated sleeving wire for
connections, wood for box.

I think the diagram explains itself.
This panel is used downstairs, it being
connected to the set by fifteen yards of twin
flex, and no reduction of signal strength
occurs.

AN EFFICIENT "LEAD-IN."

TAKE a block of wood, about 21 inches
in height and exactly the length
of the window sash, and in thickness

also the thickness of the sash. Bevel top
and bottom to the section of the sash (Fig.

Ohickrtess
ie. of stash

Leraritrad ire )aloe
Earth
9errnirial

Cris sect on of sash of window,
shosoin4 boureetinsj.
&fib bottom -to. scah

D
9idure 1

1), and place in position under the bottom
sash (Fig. 3). The beading, up and down
which the window slides, will firmly hold
the block. Through the block bore the hole,
and pass through it this leading -in terminal.
As the window closes down upon the block

Seadirie of Ilieural /lomat.,
window/re:rare Lead err

`terminal

21 du re 2

all moisture is kept out. The terminal, too;
for the earth lead may be attached to this
block, and if desired the latter may be
painted black, or to match interior decora-
tion. A good finish is thus obtained, while
little tabs will add to the appearance.
Figs. 2 and 3 supply the remaining details.

Lead-in Terminal

Showind /lock and
) ead-in hrrminall in position

9idure 3
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THE FIRST WIRELESS GALA CONCERT.
THURSDAY, April 25th, 1923, will long be remembered, not only as the date of a popular Royal wedding, but as a
red-letter day in the history of broadcasting. It is due to the enterprise and foresight of Sir Woodman Burbidge,
Bart., C.B.E., that many thousands of people --in fact, we cannot estimate the number-were able to enjoy for the

first time an " All Star " concert in their homes to celebrate the occasion of the most noted marriage of the year.

IT was only a few days before the wedding
-1- that Sir Woodman's intention to pro,

vide " listeners -in " with this first-class
programme became public, and almost im-
mediately afterward§ I called upon him and
found him hard at work organising the con-
cert which has proved such a wonderful
success and a triumph for broadcasting.

I soon discovered that Sir Woodman is a
keen wireless enthusiast and a firm believer
in its enormous benefits to the public, the
artiste and the business man. Wireless to
him is something more than a vogue. In his
opinion, it is the greatest civilising force
of the age, and on that account,- only the
very best of talent, only the best brains of
the country should be allowed to be trans-
mitted into the homes of the nation. For
this reason, Sir. Woodman spared neither
trouble nor expense in procuring the lead-
ing artistes of the day to delight the biggest
audience that has ever listened to an
" All Star " concert, and, one might say,
that it was the biggest audience that has
ever listened to a wireless concert in this
country-for few owners of receiving sets,
within range of Marconi House, would have
missed last Thursday's gala night, thanks to
the enthusiastic preparations made by the
promotor and his colleagues.

In addition to the many thousands of
" listeners -in " to Sir Woodman's concert,
some two thousand members of the public
were admitted to a splendid reception in the
Georgian Hall at Messrs. Harrods, where a
number of loud speakers recorded the con-
ceit with wonderful results under the super-
vision of Mr. Close, the manager of the
Wireless Lounge at Messrs. Harrods.

Everyone who heard the " All Star ".
concert on Thursday night will feel grateful
to Sir Woodman for his pioneer work in
showing -what can be achieved in wireless

concerts, and we may be confident that
while there are such public-spirited men as
Sir Woodman championine, the cause of
wireless, .this new wonder of the twentieth
century will never cease to look forward and
to become the greatest boon and companion
mankind has ever known.

As regards the distinguished artistes who
took part in Harrods' Wireless Gala Concert,
it will be interesting to those who heard
them in their homes to know. what these
artistes themselves think about broadcasting.
Their opinions, which we give below, were
obtained by a special representative of
POPULAR WIRELESS.

MR. BILLIE MERSON.
Having gained admittance to Mr. Merson's

dressing -room at the London Hippodrome,
where the famous comedian is playing in
" Brighter London," I had not long to wait
before the distant sound of thunderous
applause told me that my interview would
soon begin. A moment later the door of the
dressing -room flew open and behold ! A
vision of Hamlet, or rather, Billy Merson in
this tragic role, followed by a seven -foot
bearded giant, who was apparently chasing
him. Having had a rather sumptuous meal
not long before, I began to have grave ap-
prehensions as to my safety. I stepped
hurriedly backwards and slipped into the
folds of a heavy curtain and waited. The
giant disrobed, and before me stood a
hideous skeleton. I crept further into the -
folds of the curtain when a deep uncanny
voice exclaimed :

" If thou must shed tears, be prepared to
shed them now ! "

At length, I summed up courage and
ventured forth. The apparition had vanished
and little Hamlet, looking anything but
the corpse I expected to find, was calmly

converting himself into some semblance of the
popular comedian I had come to question on
the subject of wireless.

Thinking that I was a friend of Mr.
Merson, jun., who . was present, and I had
come in for a chat on the absorbing subject
of wireless, Mr. Merson, sen., asked me what
I thought about it.

" That is just what I have come to ask
you, Mr. Merson," I answered.

" Oh, 1 like it. I think it's good fun," sa'd
Mr. Merson.

" Did you look forward to that broadcas..)-
ing last Thursday ? " I inquired.

" Yes, although it would not have been a
new experience for me as I have broadcast
before.

"Do you miss seeing an audience ? "
" That's just my complaint. When you

are broadcasting you never know at the time
how you are_ appreciated, and this is very
trying to a comedian who is not accustomed
to his jokes being received in silence. Long
afterwards people will come and tell you all
about your efforts. On one occasion recently
a friend told me that I rolled my r's like

rrrrrrrrh ' and that I spluttered my t's
like an empty soda syphon, but he never tthi
me what sort of a receiving set he heard me
on." .

At this son, who
knows something about wireless, gave me full
particulars of this friend's set and entered
into a long chat on regenerative circuits and
reactance, which finally closed the inter-
view with Mr. Billy Merson, sen.

THE CO -OPTIMISTS.
After a very successful run in London,

this brilliant and versatile troupe of pierrots
is how enjoying a well-earned holiday, but
they visited London specially to give a
forty-five minute continuous programme

(Continued on page 426.)

The Co -Optimists. Lett to right : Davy Burnaby, Melville Gideon, Betty Chester, Laddie Clift, Phyllis Monkman, Gilbert Childs, Elsa Macfarlane,
1i. B. Hedley, Stanley Holloway.
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(Continued from page 425)

from their extensive repertoire on that
memorable Thursday evening. It might be
mentioned that these artistes have gener-
ously offered to send the fees for their
services, after their expenses have been met,
to the Actors' Orphanage Fund.

MISS PHYLLIS MONKMAN.
This exceedingly clever dancer of the

troupe has not broadcast before, and said
she felt at a greater disadvantage than her
colleagues, because her chief accomplish-
ment could not be transmitted.

MISS JOSE COLLINS.
This great favourite of musical comedy

had just emerged from a triumphant recep-
tion on the stage when she gave me a few

moments between
the acts of " The
Last Waltz " to
describe her
opinion of broad-
casting.

" Do you like
broadcasting ? " I
asked her, re-
membering that
"The Last Waltz"
had been broad-
cast from the
Gaiety Theatre
quite recently.

" I love it," she
replied. " Yet it
overawes me when

Miss Jose Collins. I think that there
are thousands

hearing me sing and I cannot tell how it
sounds to them."

" Then you are nervous ? " I suggested.
"" Yes-very. On every occasion I simply

dread it, but yet it fascinates me, it is so
wonderful."

At this, Miss Collins hurriedly left me to
return to the stage, and I could picture her
quite at home before her admiring audience,
and it left me wondering how strange that
this popular actress should feel nervous at
singing to an invisible audience.

MISS MADGE TITHERADGE.
Who is playing with Norman McKinnel

in " Bluebeard's Eighth Wife," and who
recited " Song of England," by Alfred Noyes,
on Thursday evening, has never broadcast
before.

" I found it strange speaking without
a visible audience," she said. " And I
am not able to recite without acting
as I would before people."

LIEUTENANT C. H. HASELL.
(Conductor of the Band of H.M. Irish Guards.)

When I asked Lieutenant Hassell whether
he found any difference in conducting a band
for broadcasting and on ordinary occasions,
he said : " There is not much difference and
it is just the same as playing for a gramo-
phone record."

MR. LADDIE CLIFF.
The original -producer of the Co -Optimists

delivered his great Bolshie song with great
gusto. He tells me that he was sorry he

could not reproduce his "own face" whilst
singing that song, but he hopes that his
hearers endeavoured to imagine that it was
there all the same.

MR. GILBERT CHILDS.
This clever comedian gave a song which

he hoped appealed to all admirers of the
British Navy. It was entitled " Don't Scrap
the British Navy:" He thinks it 'should
have been well received by the guardians
of our shores.

MISS BETTY CHESTER.
" It was just like singing into a gramo-

phone," she said. " But I would rather have
the public before me."

MR. DAVY BURNABY.
Familiarly known by the Co -optimists as

" Uncle Davy," Mr. Burnaby announced the
various items of the programme.

When asked whether he had ktoked
forward to being broadcast, he replied,
" Yes, I had anxiously awaited the experi-
ence, as I am a wireless enthusiast. I am
afraid I have been somewhat critical as a
listener -in of the broadcasting efforts of my
friends. I hope, however, they returned
good for evil when they heard Uncle Davy
doing his bit."

MR. MELVILLE GIDEON.
The great man at the piano and talented

writer of the Co -optimists' songs thought
that the concert was an exceedingly novel
experience, both for the artistes and their
audience. His one anxiety' was for the
correct pitch of the piano used. " Woe
betide the B.B.C. had their piano not been
of good pitch. I had thought of taking my
own, but luckily it turned out not to be
necessary."

2 L O's GALA NIGHT.
An Impression.

By " ARIEL."
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being buffeted about by the Irish Guards
with their big " pom-poms "-bassoons, I
believe they are called-right under its very
diaphragms, and soothed by Miss Jose
Collins and the Gresham Singers, it was
flouted by the Co -Optimists.
' Rather a long pause ensued before the
Co -Optimists really got going, because 2 L 0
decided to do a little furniture removing first.
In order to enable one of the items to be
performed, two pianos were necessary. And
an attempt was made to bring another along
the narrow corridor through the tiny' door
into the studio.

After great efforts by all the " uncles "
and several others, the piano arrived half-
way through the door. and then jammed. '
After desperate efforts, it still refuied to
budge, and was left there, securely blocking
the door.

THE most bitter of 2 L O's critics must
have been satisfied by the fare
provided for the realm of wireless on

Thursday evening-the evening of the
Royal wedding. What a programme ! Even
Uncle Caractacus, whose voice has sounded
so sad of late, cheered up, and the news
went with a good hearty punch behind it.

I arrived at the studio just in time to meet
Mr. George Robey, dashing along the
corridor in his hat and Coat, with a pitiful
look on his face.

" Shush ! " he said, raising his finger
mysteriously. " They won't let me ! "

Won't let you ? " I said. " What do
you mean ? "

" My agents won't. I can't broadcast
after all." And he flung himself into a chair.

The news flew round, and Mr. Burrows
hastened out.

" And Billy Merson can't either," went
on George. " Oh, *thump ! "

And he hung his head in sorrow.
And so we had to go without those two

inimitable comedians. And the micro-
phone-stern tyrant of the studio-rejoiced
inwardly among its carbon granules.

But it was not to have all its own way, in
spite of its solemn autocracy. For after

But it was discovered that the Co-Opti-
ists were outside, and couldn't get in. So a
further attack was made upon the instru-
ment. And, by dint of much pushing' and
tilting, it was induced to move a little, so as
to allow the artistes to pass.

Keeping it Going.
As soon as they entered the room the

whole atmosphere of the studio changed.
Was the microphone a thing to be held' in
awe ? Not a bit ! Mr. David Burnaby
referred to it as " soap -boxes," while the
party carried on, regardless of whether the
switch was in or out.

Dodging up and down in front of the
edifice, they gave out their first concerted
item, each poking his or her head close up
to the cylinders when it was time to say a
line or two. The procedure was very like a
series of jack-in-the-boxes bobbing up and
down.

Then the " soap -boxes" were moved, and
a song at the piano was sung. A pause
while the erection was moved again, and
another item was broadcast.

They kept us going-both themselves
and those few members of the B.B.C.
present-in fits of laughter from start to
finish during a whole hour. 

As I said befere, the propriety of the
microphone and' studio had 'a rude shock
when the Co-Optinaists began. And the
blow must have reached -the climax, when,
in sympathy with the ragtime rendering of
" When the Sun Goes Down " on the piano
by Mr. Melville Gideon, Mr. David Burnaby
and Mr. Laddie Cliff broke into a one step,
and proceeded round the room, nail* the
microphone as a pivot.

The fun waxed fast and furious. And it
was indeed a short hour that flew by while
the " Co-Ops." were rattling off item after
item. In fact, one would have thought that
Mr. Burrows had put the clock on, except
for the fact that he was enjoying it so, well
that I believe he had serious intentions of
putting it back.

But the time went at last. And at ten to
ten the " Co-Ops." retreated down the
corridor, still singing their last song, " Bow-
wow," and taking the piano that had wedged
in the door away with them. Nothing
could resist the " Co-Ops."

Uncle Caractacus then proceeded with
the weather report and the news, though it
was all he could do to keep himself from
laughing. And there I left him announcing
that Cardiff had 30.12 inches, and with the
chorus of " Bow -wow " still ringing in the
corridors of erstwhile stately 2 L 0.
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A UNIT BROADCAST RECEIVER.
By H. G. HERSEY (Member of the

This article is a continuation and completion of the
appeared in No. 47

5.-THE H.F.

Wireless and Experimental Association).
constructional details of the H.P. Panel, Part 1 of which
of " Popular Wireless."

PANEL. (Part 2.)

WITH the ebonite panel marked out as
per Fig. 3, which appeared in the pre,

' vious H.F. article, we can commence
drilling, etc. Seven contact studs are
required for the tappings from the anode
coil. The holes for these should be first
drilled, also the hole for the switch, the
latter to be a simple radial switch -arm of
1 in. radius. Next nine holes are drilled
in the position below the condenser. These
are for the studs from the potentiometer.
The switch -arm of this should be of the
same size, etc., as the anode tuner switch.
The holes for the valve holder are next
drilled to take the legs, and the holder may
be mounted to the panel. The filament
resistance next is mounted under the
panel in the position shown " B " by means
of screws provided upon the resistance.

The Anode Coils.
The anode coil calls next for attention.

This coil should be wound upon a cardboard
cylinder, 41 in. long and 31 in. in dia-
meter. The cylinder should be*well shellac

Ivo 36
Resistance Wire

Pins driven
into woodwork

9igtzre

varnished, and the winding may then pro-
ceed. Commencing half an inch from one
end, wind on 40 turns of No. 32 S.W.G.
enamelled wire. Pierce a small hole in the
cylinder with a pin, and pass the end (after
breaking) through the hole. Two inches
from the edge of the cylinder from the start-
ing end another small hole is pierced
(opposite the previous hole). The end of
the 40 turns is now brought up through this
hole, and a joint made with a loop for
tapping. The winding should now be cell -
tinned in 20.tum sections, a tap made after
each, until we have 160 turns in all, and
leaving about 1 in. of the cylinder to spare,
as at the starting end. It is observed that

the coil now has 40 turns then a break or
space of about in., and then 120 turns-
in all seven tappings. In the in. space a
hole should be made about 1 in. diameter.
It is through this that a spindle is to pass,
and a coil to be rotated.

The reaction coil can now be constructed.
A piece of 4 in. (approx.) ebonite is cut into
a circular disc, 2k in. diameter. Eleven
slots, 1 in. deep, are cut around the edge,
so as to make a former for winding basket
coil fashion. This former should now be
wound with No. 30 or 32 gauge wire with
about 30 to 35 turns. The ends of this coil
should be soldered to a length of twin flex,
about 15 inches, preferably rubber covered.
Two pieces' of wood, 1 in. thick by 31 in.,
are cut and tacked to the extremities of the
anode coil, so as to leave a clearance of 11 in.
between the coil and the pauel when in
position. The wood ends should be so tacked
or secured to the anode coil former so that
the hole for the reaction spindle will come
Under the position marked upon the ebonite
panel.

The Grid Potentiometer.
The coil may now be mounted in its

position by means of two screws at each end
passed through the panel at D E and the
woodwork. - The reaction coil should now
be mounted inside the anode coil upon a
spindle, the latter to be adjusted and
revolved from the panel front. The actual
method of mounting is left to the reader's
means and resources, for some may be
fortunate in being able to turn up fittings
of any description, while others have to

resort to what is available. The actual
method of mounting in the writer's instru-
ment is the same as described for the
rotating coil in the tuner detector article.

Careful Wiring Necessary.
The variable condenser should next be

purchased or made up and mounted in the
position shown. This condenser should
be on the small side, i.e. about .0002 mfd.,
or 6 fixed and 5 moving vanes. The grid
potentiometer is next constructed. A piece
of wood 21 in. by in. thick and 14 in.
long is cut, as per Fig. 4. Along the bottom
edge 11 pins should be driven and cut off,
leaving about 1 in. length. The wood
should now be well waxed. A small quan-
tity of resistance wire is now purchased.
The actual gauge is not important so long
as it is not too thick to run the accumUlator
down. The gauge in the neighbourhood of
36 S.W.G. D.C.C. resistance wire is about
the most convenient. Solder 'the end to
one end pin, and wind evenly round the
wood in one layer till the next pin is reached.
Bare the wire, twist round the pin, solder,
and continue the process till the last is
reached. The coil formed should be screwed
to the panel in the position F by passing
a screw at each end to pass into the wood-
work at the protruding ends, the coil being
at right -angles to the panel. The terminals
may now be screwed to the panel, and the
wiring commenced.

The anode coil should be first connected to
the studs, the tap from the first 40 turns
going to stud 1, 60th turn tap to stud 2, etc.,

(Continued on page 428.)

ure
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up to No. 7 stud. Next, the potentiometer.
Leave the two end pins for external con-
nection, and commencing from one end,
solder from pin 2 to stud 1, pin 3 to stud 2,
etc., till the 9th stud is reached. The
general wiring up may now be carried out.
Use wire of about No. 22 or 24 gauge, and
well insulate same. If possible, cover with
sistoflex, also keep all wires as far apart as is
convenient. This is most important in H.F.
circuits. The wiring diagram is shown in
Fig. 5.

The Panel Completed.
Commencing with the filament, solder a

lead from L.T. +terminal to the filament
resistance. From the resistance spindle
connect to right-hand filament leg of valve
holder. Next connect from L.T. - terminalto
left-hand filament leg. From the input
terminals connect G terminal direct to
grid leg of valve holder, and F terminal
to the switch arm of the potentiometer.
Now connect the two extremities of poten-
tiometer coil to the filament legs, as shown.
The H.T. circuits may now be wired.

From H.T. + terminal connect to. ter-
minal L2, and from LI to the switch arm of
the tuned anode coil. From the com-

mencing end of coil connect to the anode
leg of valve holder. Thus it is seen that the
plate or anode is fed through the inductance,
the circuit being broken between terminals
LI and L2. These are normally short-
circuited, and for longer waves it is only
necessary to place a loading coil across LI
and L2. In order to tune this circuit the
condenser is placed across the coils by
connecting from anode leg to the condenser
moving vanes, and from L2 terminal to. the
fixed vanes.

Next the H.F. currents are taken from the
lower end of coil by connecting anode leg to
terminal OG. Now the condenser to by-
pass these H.F. currents is already fitted to
the detector panel, but should the reader use
this panel with any other type of detector,
panel he should at first ascertain the
position of the grid leak in the same, for
obviously it must not be across the con-
denser but between the grid and filament
leg. It now remains to connect from the
reaction coil to terminals RI and R2, and
to join H.T. - and L.T. - together. The
panel is now complete, and should be
mounted to the cabinet.

Hints on Adjustments.
The panel should be connected to the

detector and L.F. panels, etc., as shown in
Fig. 6. This, panel, as.stated previously, is
most critical in its adjustments, but once
the reader has made himself acquainted with
the various tuning positions he will find the
instrument very selective and highly
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efficient. The various adjustments and
recommendations are as follows : Firstly,
the valve should be one with a low internal
capacity, and fairly hard. An Ora valve is
used by the writer. Light the valve well up,
and temporarily short the reaction coil
across the terminals RI -and R2. Now,
assuming the reader knows the approximate
tuning of his nearest broadcasting station,
place the anode coil switch upon stud 3 or 4

- - -

PI,.nd P2 Mould connect to
T, p fihrtel 1,1ZUired

and the potentiometer switch right over to
the negative side, i.e. the end connected
to left-hand filament leg.

Now upon adjusting or tuning with the
condenser a point is reached where the set
will howl. ikt this point the A.T.I. and the
H.F. coil are in tune, and the set will cause
reradiation. If the A.T.I. is tuned to a station
it only remains to move the potentiometer
switch a few studs and the desired potential
will be applied to the grid to render the set
stable. The anode coil condenser should
now be retuned slightly, and the adjust.
ments noted.

To Avoid " Howling."
It can be noted that the anode coil adjust.

ments will remain practically constant
wherever the set may be used, provided that
the H.T. battery value is not radically
altered. When the reader has mastered the
instrument so far he may bring the reaction
coil into use by taking the short off the
R1 and R2 terminals. If the set tends to
howl or break into self oscillation, irre-
spective of the reaction adjustments, give the
grid more positive potential.

The instrument described is most valuable
for distant reception. Used upon 2 L 0, in
London, with a single detecting valve it was
found to give as much volume as one
detector and one L.F. The panel, if used
with the detector tuner panel, should be
connected as in Fig. 7.

A COIL
WINDING WRINKLE.

BEFORE winding the coil, place the
wire to be used near a fire or stove or
even in a moderate oven until it be -

domes quite warm, then take one end of
the wire and commence to wind the coil,
leaving the residue, if possible, in a posi-
tion where it is still influenced by the heat.

If the wire cools before the process of
winding is complete, it should be again
heated before proceeding to complete the
coil. Once the coil is finished, the ends
should be securely fastened.

This will be better understood when it is
stated that every fifty feet of wire heated to
approximately 100 degrees Fahr. will, when
cooled, shorten by almost in. A four -valve set constructed entirely from particulars given in POPULAR WIRELESS by Mr. H. Campbell,

Avenue Road, Isleworth.



Popular Wireless Weekly, May 5th, 1923.

440

BACK in 1909 the Admiralty adopted
Ericsson (British) Telephones as

standard. I n 1917 the R.A.F. followed
the example of the Senior Service. Since
then we have immensely improved them.

Protracted and searching tests proved the immeas-
urable superiority of these 'phones over long dis-
tances. Clarity- of speech and total absence of
distortion place them in a class by themselves for
broadcasting reception.

Many users tell us that they get strong signals when
some other makes indicate " nothing doing."

Read this important test report :
" I have been making a series of tests to

ascertain the relative Merits of various
Headphones . . . . most of the 'phones,
British and Foreign, now on the market
were experimented with. I found that
Ericsson 'Phones gave the spoken word
clearer and louder than any of the 'phones
tested, and the music was more distinct
and of better tone -value than I have ever
heard on a Crystal Set."

H. C: B., Consulting Engineer,
Arbitrator by Appointnient London

Chamber of Commerce.
In the past few months telephones of foreign

origin, poor in workmanship and efficiency, have been
put on the market. These are sold as " Ericsson
B.B.C." or "Ericsson Continental telephones.
Amateurs should firmly demand Ericsson British
Telephones and carefully examine each earpiece,
which if made by us will bear the B.B.C. mark and
" Ericsson, Beeston, Notts stamped thereon.

These ore our prices, 28/6 120 ohms; 21/- 2,000 ohms;
" 32 - 4,000 ohms; 401- 8,000 ohms,

Write us for literature and informa-
tion re our valve and crystal sets.

The British L.M. Ericsson Mfg. Co., Ltd.,
Selling Agents:
Scotland : 57. Robertson

Street. Glasgow.N.H. England: Milburn
House, Newcastle -on -Tyne.
Manchester: 105/107,Corporation Street.Nottingham: W..7.
Furse & Co., Traffic St.Birmingham: 14 / 15,

Snow Hill.
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Introduce this

Always MORE Power!
"LISSEN" Reactance Capacity Method of
Coupling H.F. Valves" (Priutiesniral Gives It ! !

into the Anode circuit of
your H.F. valve and your receiver will become more and

, more responsive. There is a hidden value in
LISSEN H.F. (prov. pat.) which mere looking for will never find.

FIT IT NOW-get the best
out of

Build a

Powerful
Set!

your set-it adds _

power to every receiver --
widens its range-cuts cut dis-
tortion-and gives selectivity.
Entirely self -tuned. Needs no
variable condenser. Has a
switch complete --each stage of
radio frequency amplification
can he immediately and inch:.
pendently tuned. Only one
hole to drill-only two connec-
tions to make, for which tinned
soldering tags are provided.
Hours of work saved with the
certainty of satisfaction. Blue
print sent out with each plainly
shows connections, which any -
One can make.

Two ranges :-
yo to 600 metres (6 tappings),
complete .. 27/6

150 to to,000 metres (as tap-
pings), complete .. 32'6

Certainly each new set
should have at least one
stage of LISSEN 11.F.

Th
Ask for " LISSEN " Type T3

L.F. INTERVALVE TRANSFORMER.

We have introduced this type to meet the demand for a really good
amplifying transformer at a moderate price. Tested against, and found
equal to, many other expensive transformers. Only under precision
conditions is it possible to detect any difference. It is immune from break-
down, even under heavy loads. Firmly refuse to take a substitute. Regard

with suspicion any attempt to push a trans-
former " just as good." There is nothing else
" just as good " at the price. Bears the name

LISSEN," and is the only transformer sold
at the price that carries with it any 1616
real name guarantee.

Ask for it and see you gel a-or send direct.

"LISSEN" TYPE U 2
Telephone Transformer

Exactly similar in outward appearance to the
"LISSEN " Type T 3 intervalve transformer.

It is wound differently, of course. Heavy guage wire is used-it will 16/6
carry heavy currents-it is tree from distortion. Panel mounting /

IAMATEURS.1 name
Always find the

'LlqSEN.'
Counterfeits may be offered you.
If your dealer  cannot serve you,
do not go without --order direct,
post free. Give us dealer's address,
if you can.

List 6d.,

1DEALERS. I
LISSEN' COI

PONENTS SOON
SELL! Order a few days ahead.
Don't miss good business. Order
through Factor, or send direct.
Cash or two good trade references,
please.

post free.

LISSEN COMPANY
8-16, Woodger Rd., Goldhawk Rd., Shepherd's Bush, London, w.12

('Phone 1072 Hammersmith)
N.B.-Woodger Road is close to Goldbawk Road Met. Railway Station.

ACCUMULATORS
REDUCED PRICES

The E.P.R. Accumulators have
20 years' reputation :or de-

pendability and efficiency.

ALL CELLS GUARANTEED

WIRELESS
ACCESSORIES.

BASKET COILS, 4, set 7.
CRYSTAL DETECTORS,2 3.
CRYSTAL DETECTORS

ENCLOSED, 4 G.

CRYSTAL DETECTORS,
PERICAN, 3,9.

AERIAL WIRE,
7/22 copper BA RE,2/9 100 It
Wound Formers, 12 z 4, 3 6
Lead -in WIRE RUBBER

Con., 3d. per yd.
ARMY TEL. CABLE,SUIT-
ABLE tor LEAD-IN WIRE
20 YD. HANK, 1 G.

_SWITCH ARMS, 1 3 & 1 6.

FIL. RESISTANCES, 2 9.
VALVE HOLDERS, with

NUTS & WASHERS, 1 -.
CAT'S WHISKERS 9-ct.

GOLD, 9d.
'PHONES IN STOCK.

FRENCH ... 21/- PAIR
ERICSSON... ... 23.11
BRUNET 2601
FEDERAL ... 2511
SENSAPHONE
T.M.C. 46111
STERLING ... 30/ -

ALL PHONES GUARAN-
TEED AND EXCHANGED

it unsuitable.

POPULAR TYPE

No. I age Amps. Capacity
Volt- I Ignit. Cap. Act. A.H. Price

1001) 4 17
1310 4 20
1315 4 30
1320 4 40
1330 4 60
1340 4 80
1420 6 90
1430 6 60
1940 6 80
1451) 6 100

8
10
15
20
30
40
20
30
40
50

9/11
12/11
14/11
16/11
22/6
29/-
27/6
33/9
39/6
45/6

" C " TYPE ACCUMULATORS.
Special Features. Extra Stout Cases (Celluloid)
Specially formed Lattice and Plates. Abso-

lutely the Finest. Cell yet produced.

Volt- Ignit. Cap. Act. A.H. PriceNo. age Amps. Cap.

1720
1730
1740
1820
18:10
1840
1850

4
4

4
6

6

44
66
88
44
66 .

88
110

22
33
94
22
33
44
55

22/-
27/6
351-
33/6
42/6
52/6
63/.

SPECIAL OFFER. -2 volt 40 amps.
Fuller Block Accumulators . inch 12x11

Carriage E.rtra.

RICHFORD & CO.,
Established 1876. Tel. HOLBORN, 5126.

153, Fleet Street,
LONDON, E.C.4.

100

1
'Phone

HULLO!!! C.Q.
WILL DAY CALLING

TO ANNOUNCE SOME RARE BARGAINS.
BIJOU CRYSTAL RECEIVING SET in

imitation Morocco, wave -length 600 metres,
stamped B.B.C. Price incltiding fee - 20/- each

A THOROUGHLY RELIABLE PAIR OF
4,000 ohm HEADPHONES. Stamped
B.B.O. - - - - -. -20'- per pair
feet 7/25 Stranded Copper Aerial Wire -1/10 per coil

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 ,
9'Lisle St., Leicester Sq., London,W .C.2

: Regent 4577. Telegrams : Titles, Westrand, London.
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THE NODEN VALVE
By R. G. de WARDT, M.I.R.E., A.M.I.E.E.

This article describes the construction of a cheap but efficient rectifier
suitable for accumulator charging from A. C. mains.

THE supply from an alternating current
system is, as its name implies, alter-
nating in direction-that is, it reverses

its direction of flow so many times a second.
The number of times it reverses is called
the periodicity of the supply, or it is said to
have a Periodicity of so many cycles per
second. During each cycle the current
grows from zero to a maximum in one
direction, dies away to zero,. reverses, and
grows to a similar maximum in the opposite
direction, and then falls away to zero. In
a supply at a periodicity of. 50 cycles per
second, the current would go through 50
of these complete cycles per second.

Explaining Direction Flow.
It is difficult to visualise these changes,

but they can be appreciated by imagining
a stick fastened to the end of a rotating
shift. If the observer stands in such a
position that his eye is level with the shaft,
and that he looks along the stick when it is
in a horizontal position, he will only see the
end of the stick when it is in this position.
As it rotates in an upward direction, he will
see more and more of the stick until he will
semi -it at its full length when it stands
vertical. As it falls again to the horizontal
he' will see less and less until the end only
can be seen. As the shaft continues to

B

91.61Ltre /.

otate he will see more and more of the stick
below the level of his eye, until it reaches
a maximum, finally falling away to a point
again to repeat the cycle.

If a series of pictures of the stick taken at
equal intervals of time are drawn at an equal
distance apart along a horizontal line to
represent equal time intervals, a figure as in
Fig. IA will be obtained. If all the tops of
tkiese vertical lines are joined as in Fig. 1B,
a curve will be obtained, the vertical height
of^ any point of which represents the value
of the current at that particular point in the
cycle. This curve is known as the sine
curve, and all alternating currents have this
general form, although the curve is some-
times distorted by harmonics.

Such a current is clearly not suitable for
accumulator charging, as an accumulator
would be charged for half the cycle, and dis-
charged in series with the supply when the
current reversed in the other half of the
cycle.

If it can be arranged to cut off the ne-
gative half of the cycle, the current flowing
would be as in Fig. 2A. By reversing the
direction of flow of the current during the
negative half cycle, twice the number of
positive half cycles would be obtained, and
the current flowing would be as in Fig. 2B.
Such a current supply is quite suitable for
secondary cell charging, and can be obtained

"by means of a rectifier. '

The Noden rectifier has been in use a

nnnn
A

B

D
Nure 2

good many years for this purpose, and is
really a very useful rectifier, although many
adverse criticisms have been passed on it.
It is quite admitted that there are more
efficient rectifiers, such as the mercury arc,
the Tungar, or any of the mechanical
rectifiers, but for an inexpensive and easily
maintained type for amateur use with small
currents, the Noden valve is hard to beat.

It takes several types, all with an alu-
minium plate with a lead or iron plate in a
solution of ammonium phosphate, borax,
or sodium bicarbonate. All these various
components have their exponents, but the
writer's experience favours the use of
aluminium and lead plates in a solution of
chemically pure ammonium phosphate.

Such. a rectifier only permits the current
to flow from the lead to the aluminium, and
entirely prevents any flow in the opposite
direction.

Construction of Container.
If, therefore, two valves of this type are

connected as shown in Fig. 3, with an ac-
cumulator and secondary winding of the
transformer described in a previous article,
the current will be completely rectified as in
Fig. 2B.

Assume the induced E.M.F. in the trans-
former is tending to cause a flow of current
from A to B in the transformer, there will
therefore be a current in the external
circuit B to C to D, but not in the circuit
A C D, as the Noden valve will not permit
current to flow from C to A. When the
current reverses in direction there will be no
flow of current in B C D, as current cannot
flow from C to B, but a current will flow
from A to C, and thence to D-that is, in
the same direction through the accumulator
as it was in the previous half cycle.

In making a Noden rectifier, stoneware
jars should be used; and a convenient size

is 6 inches in diameter by about 8 inches
deep. It is of course not necessary that jars
exactly of this size should be obtained, but
they should be as large as possible in order
to obtain a good bulk of solution.

The lead and. aluminium plates, which
should be at least A in. thick, should be cut
as shown in Fig. A. The lugs should be
drilled to suit the particular type of terminal
it is intended to use.

A bottom block of wood should be cut
to fit in the bottom of the jar with two
grooves 1/ in. apart, as shown in Fig. 4.
This piece of wood should be soaked in
paraffin wax. The top block is 11 in. wide
by 7 in. long, to which a piece to fit the top
of the jar is fitted, as shown in Fig. 4. This
should be similarly treated, and the plates
of lead and aluminium fitted to its sides
by means of screws.

After fitting the terminals, the whole
should be assembled in the jars, as shown
in Fig. 5. A concentrated solution of
chemically pure ammonium phosphate
should be made and poured into the jar
until the plates are covered to within in.
of the top ; a layer of paraffin oil, in. thick,
on top of the ammonium phosphate com-
pletes the cell. The concentrated solution: -
may be, made by using one pound of phos-
phate to a gallon of water, similar pro-
portions being used for a greater or lesser
quantity. Particular care must be taken

' (Continued on page 432.)
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HIGH -RESISTANCE. v. LOW -RESISTANCE TELEPHONES
By L. McMICHAEL, M.I.R.E.

Mr. Leslie McMichael will be known to most readers as the secretary of the Radio Society of Great Britain, and his authoritative
remarks on what is one of the most puzzling points to the " new amateur " will doubtless be read with the greatest interest

by the advanced experimenter as well.

THE .present-day habit (for it is nothing
else big a habit) of using high -resist-
ance telephones and loud speakers for

valve circuits is rather extraordinary in
view of the fact that nothing justifies their
use in modern valve circuits where low -
resistance telephones, in conjunction with
telephone transformers, can be used with
far better results. The cult of the high:
resistance telephone no doubt originated
owing to the fact that for crystal circuits,
the only ones in use before the war, the
higher the resistance of the telephone the
better the result ; and owing to this fact,
no doubt, the impression is now that the
high -resistance telephone is also more
suitable for valve circuits, which is, of
course, a fallacy, and one which is the
cause of great disappointment, annoyance
and expense to many._
a

LRCM
VALVE

TO
TELEPHONES

To most amateurs the addition of
a telephone transformer into the output
'phones or loud -speaker circuit of wireless
apparatus is an addition of which the extra
cost does not seem to balance the extra
half a crown or so for a pair of telephones
or a loud speaker wound for high resistance.
They are told that 2,000 ohms is a good
all-round value for such detecting instru-
ments, and that there is no particular
advantage in using a telephone transformer.
A little thought will show how erroneous
this is.

'Phones or loud speakers are wound for
CO ohms, 120.ohms, 2,000 ohms, 4,000 ohms
and 8,000 ohms. The 60 ohms and 8,000
ohms are rare, and will, therefore. not be
considered. As is well known, for the
efficient operation of a crystal receiving
instrument, detecting 'phones of high
resistance are essential, and, therefore,
those wound for 4,000 ohms are the most
suitable. For valve work, owing to the
fact that the 'phones are connected in
circuit with the H.T. battery, considerable
resistance is also required, and in this case
2,000 ohms most suitably fills the bill.

Demagnetisation
Leaving crystal circuits, and considering

only valve circuits where the 'phones must
be in the H.T. battery circuit, we find that
the high pressure and high -frequency
currents flowing in this circuit tend to
demagnetise the permanent magnets of the
telephone receiver if they are misconnected
that is, if the circuit is such that the
induces polarity of the electro-magnetic pole
pieces aids the permanent magnets, well
and good ; if, on the other hand, it is work-
ing against their action, demagnetisation
must follow. True, it is slow, but never-
theless sure ; also, it is not an easy matter to

guarantee that demagnetisation will not take
place, however they are connected.

The next point that we discover is that it
is not actual resistance which is of import-
ance where telephone receivers are con-
cerned, but that the effective impedance is
the real factor governing the action of the
receiver. The fact is that the lower the
actual electrical resistance, the more.
efficient it should be.

From .the foregoing facts we deduce that
it is not desirable to include the 'phones in
the H.T. battery circuit at all, and the
telephone transformer offers a reliable and
efficient means of avoiding this. '

Prevents Possible Damage
If a suitable, well -made transformer is con-

nected with what normallyis its secondary in
the H.T. battery circuit., then the necessary
impedance is introduced into the valve
output circuit, and low resistance 'phones
can be used connected to the secondary, or
what, in a transformer, is normally its pri-
mary. Maximum all-round efficiency is thus
obtained, and possible electrical damage
to the telephone receiver made impossible.

Telephone transformers are step-down:

that is to say, their input circuit con-
tains a large number of turns of relatively
small gauge wire, while the output circuit
consists of a smaller number of turns of a
more liberal gauge of wire (the ratio is
usually about 6 to 1) (see diagram).
Leakages are Negligible

Demagnetisation of the telephone receiver
(using a telephone transformer) is practically
impossible, the effective impedance of the
valve output circuit is maintained constant
and at its most efficient value, and a further
and highly, important and useful point is
that the leakage factor is reduced almost
to zero. When the high voltage currents are
taken via telephone cords and connections
from the wireless receiving or amplifying
set to the 'phones or loud speaker, leakage
in some degree or other is always difficult
to prevent, which brings with it those
annoying noises which so often disturb a
vocal or musical broadcast selection at its
most pleasurable point. When, however, a
telephone transformer is fitted to the set,
the currents in the cords and connections are
at such a low pressure that leakage is
negligible.

THE NODEN VALVE.
(Continued from page 431.)

to use only chemically pure ammonium
phosphate, and when pouring the solution
into the cell splashing must be prevented,
or corrosion of the plates above the layer of
oil will result.

Two of these cells are required, and they
should be fitted in a wooden tray, at one end
of which an upright board carrying an
ammeter and rheostat is mounted. Three
terminals should' be mounted on the top of
this board, the two outside ones being con-
nected to the lead plates, and the centre one
to the ammeter, thence to the rheostat,
and the two aluminium plates, which should
be joined together. When charging, the
positive of the accumulator should be con-
nected to this terminal, and the negative to
the centre terminal of the transformer
secondary. The outside terminals should
be joined to the respective outside terminals
of the transformer. For the cell under
discussion, which has a maximum capacity
of 5 amperes, a rheostat having a maximum
resistance of 2.5 ohms, formed of wire
capable of carrying this current without
undue heating is required.

Such a cell will carry this current without
overheating, it being of importance to
prevent the cell from overheating, otherwise
its rectifying action is reduced or stopped
altogether.

-Heating may be avoided to a large extent
in cases where larger currents are required by
arranging for larger containers, and conse-
quent greater bulk of solution. It may even
be found economical to immerse the con-

tainers in water to assist the cooling.
Another method which is sometimes used
is to make the lead plate of a coil of lead pipe,
as in Fig. 5, surrounding an aluminium
plate. This lead pipe is connected to the
water supply by means of a rubber con-
nection (to insulate it from earth), and a
stream of water is kept Constantly flowing
through the pipe whilst the rectifier is in
use.

In making rectifiers for larger currents
than 5 amps. these points should be borne
in mind, and the immersed surface of the
plates should be proportionately increased.

%rminals-
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You require to use the valves
that will enable you to obtain
perfect reception of vocal and
instrumental items.

Your choice of valve will
make all the difference to
the efficiency of your outfit.

11 lI NRII Er (11111111INS Ill. is

MAFC9ES, are used in the
world's larges tWi reless Trans -iimttng Stations where the
selection of a valve is the result
of the most exhaustive tests.

Use the same valves for
your own Receiving Sets.

MARCONI,. VALVES
(MADE AT THE OSRAM LAMP WOR KS)

are the outcome of prolonged research and manufacturing
experience, and have achieved a reputation second to none.
Uniformity of quality is their special characteristic.
Ensure the best broadcasting results by using them always.

Made to Last.

Ilk

Sold by all leading Electrical Contractors, Wireless Dealers, etc.
(Wholesale Only)
THE GENERAL ELECTRIC Co., Ltd., Magnet House, Kingsway, London, W.C. 2.
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'HE HALL MARK OF QUALITY

W.B.C. CRYSTAL
DETECTOR

(DTSTPROOF)

Type 1.
4;6

For either vertical,
or Horizontal

Mounting
(as shown)

W.B.C.
TELEPHONE

BOARD

1 0 / 6
One to

sc
'phones
in series

MOUNTED ON EBONISED BASE

TESTIMONIAL -18/3/23.
Just a line to say how pleased

I am with the Condenser you so
kindly sent by return. The goods
were packed very well and are
splendid value. Everyone says
how well it looks and functions.-.
Wishing, etc., F. H. HOPKINS.

Tweedmouth, Berwick -on -Tweed.

Assembled Complete
for Panel Mounting

(as Photo.)
Capacity No. of Price

Plates.
.001 57 12/6
.00075 43 11/6
.0005 29 10/0
.0003 19 8/0
.0002 13 7/0
.0001 7 6/0
Vernier 3 5/6
These Condensers en-
closed in superior
Mahogany Case or
Dust - proof Celluloid
Mounting. Add 7/6 to

above prices.

WE SPECIALISE
IN VARIABLE
CONDENSERS

Type "0005.

FOR GENUINE WIRELESS COMPONENTS

Unassembled Parts
less Dial and End.

plates.
Instructions to assemble

sent with every set.
6/3
5/3
4/3
3/0
2/3
2/0
1/9

.001

.0075
' .0005
.0003
.0002
.0001

Vernier
Circular Ebonite End-
plates, 1/6 a pair.
Ebonite Dial 0-180 1/3

We recommend TALITE Crystal for use with our Detectors.

LARGE SUPPLIES of only the best Quality
Component Parts in Stock.

Send Ample Postage. Balance Refunded.

WHITESIDE BLOONIFIELD&Coln
& 2, HAM YARD, GREAT WINDMILL STREET,

PICCADILLY CIRCUS, LONDON, W.I.
'Phone: REGENT 3749. Cables: TITMOUSE, LONDON.

W.B.C. CRYSTAL
DETECTOR

(DUSTPROOF)

Type 2.
4/ -

For Vertical Mounting
only.

W.B.C. CRYSTAL DETECTOR

Type 3.

21 -

All connections are made under
the panel.

.CITY RETAIL BRANCH,

31, MEREDITH ST.,

ST. JOHN'S ST., E.C.1.

'Phone: Clerkenwell 5884.

SEND FOR OUR PRICE LIST - TRADE SUPPLIED

SIL VERTO WN
TRANSFORMER

PRICE

25/-
Silvertown Trans-
former. Ratio five -
t o -one. Primary
3,000, secondary

15,000 turns. Undoubtedly the finest made transformer
on the market. Manufactured by the Silvertown Co.
specially for us. Price 25/-.

Our celebrated French Transformer, ratio one -to -four,
12 6. Guaranteed correct windings, stalloid iron.

GOOD TRADE DISCOUNTS
Wireless Installations, Ltd.,

(DEPT. A.) 81, TURNMILL STREET,
FARRINGDON ROAD, E.C. 1.

'Phone, Clerhenwell, 5434.

RELIANCE RADIO
SERVICE CO.

THE RELIANCE A.1.
CABINET RECEIVER
(Passed by P.M.G. & bears the B.B.C. stamp.)

OWING to the demand for a cheap,
simple and reliable receiver (not
a rough set of parts which fall to

pieces after once using) we are placing
this set on the market at a figure to
meet the most slender of pockets and
a price which no other firm of wireless
manufacturers can approach.
A combination of Efficiency,
Simplicity and Cheapness.
Consists of Ebonite Panel in Oak
Case with Lid and Clip. Tuning Coil
wound to 1,000 metres wave -length
and has a range of at least 15 miles
for telephony, and Morse much
further. Our patent Crystal Detector
with Copper Spring in arm with
Ebonite handle, Variable pressure
and ball joint action, and the whole
enclosed in dust -proof glass tube,
thus eliminating dust and damp.

PRICE - - - 15/ -
Phones &Aerialequipmentextra

We are the actual manufacturers of Wireless Apparatus and you will there-
fore save 25 per cent. by coming to us.
Send for our well illustrated catalogue showing a complete range of Crystal and
Valve Sets, also parts. Price 11 post paid. It is well worth it. Demonstrations
every day between 5 and 7 p.m. Hours, 9 a.m. to 7 p.m. Saturdays, 1 p.m.

RELIANCE RADIO SERVICE CO.
283, St. John Street, Clerkenwell, London, E.C.1.
(4 minutes from Angel, Islington, Phone:
and opposite Northampton Institute.) ** CLERKENWELL 4290.
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AN AUTOMATIC BASKET COIL
WINDER.

Basket coils are extremely useful for tuners, anode couplings, etc. This little
machine should be constructed by all experimenters desirous of rapidly winding

such coils.

FIRST of all a strong baseboard is
required, 1 inch thick, 12 inches long,
and 6 inches wide. On this, at one

corner, is mounted a metal frame containing
the_ worm, pinion and gear wheels which
operate the spider on. which the coil is
wound and the rocker crank (see Figs. 1
mid 2). This frame must be very rigid and
firmly screwed to baseboard.

Having a Meccano pinion with 19 teeth
and 4 inch in diameter, the writer decided
to use it on the spider spindle, and conse-
quently the spider had 19 spokes. Meshing
with this pinion is a worm fixed on a spindle
at the end of which is a gear wheel having
'25' teeth and 4 inch in diameter, which
engages with another gear slightly over
If inches in diameter and having 50 teeth,
the distance between the centres of these
tw4 spindles being exactly 1 inch. On the
spit/WI° with the 50 -tooth wheel is a crank
with a throw of half an inch, and the other
end of the spindle is cranked to form a
handle. The crank is for operating the
;rocker. This completes the mechanism
M the gear -box. Reference to the elevation,
Fig.' 1, and the plan, Fig. 2, should make 'the
construction of the gear -box quite easy.

The Coil Former.
Having finished this, the rocking arm may

be made. It is necessary that this arm be
very strong, to withstand the strain imposed
on it by the taut wire. For this a piece of
brass 64 inches long by 34 inches wide at
the base and 14 inches wide at the top is
required (Fig 3.) On the top is left a lug,

inch long, with a hole drilled in the centre
and 4"'inch up it, the purpose of whiCh will
be described later. Down both sides of this
brass blank aline is scribed, inch from the
side, and the resultant strips are both bent
upwards. Through the base of .these

turned -up strips a hole is drilled to take a
piece of 4 -inch steel spindle. Now a bearing
is required for the rocker, and will be easily
understood from Fig. 4. A pulley will be
mounted as shown.

The lug at the top of the rocker is now bent
at right angles to the upright, and a strip
of brass, 2 inches long by inch wide, is
firmly belted on, but free to swivel, if
required, for adjustment. At the other end
of this strip a pulley running in a small
bracket is fixed and. must be free to swivel
easily, or, when working, the wire being
wound will jump the pulley (see Fig. 5).
A connecting rod 24 inches long is fixed to
the crank and rocker as shown in Fig. 5.
The bearing bracket is screwed to the base-
board by the side of the gear -box but inch
in front, as shown in Fig. 1.

The spider former should be inch

I
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wide and 14 inches
in diameter. A hole
was drilled through the
centre, exactly, and a
bush wheel secured to
it by means of two
wood screws, this bush
wheel having a set
screw to clamp it on
the spindle. It now
requires to be drilled
with 19 equidistant
holes of a diameter to
suit the spokes to be
used. These holes must
be absolutely accurate-
ly drilled, both radially
and vertically. This is
almost impossible to dp
without special ap-
pliances. The writer
overcame this difficulty
after some thought, by
the.- method about to
be described.

Teocker
9ront Elevation

9igure

A strong metal frame was made, as in
Fig. 6. The spider hub was then clamped
on a spindle together with the 19 -tooth
pinion, and meshing with this pinion is the
worm wheel on a cranked handle. Two
pieces of brass were soldered on the frame,
and a hole drilled through all three thick-
nesses which will ensure correct alignment
of the drill, which should be slightly less in
diameter than the spokes. The crank was
turned to dead centre (bottom), and a hole
drilled. The crank was then turned a
complete revolution and another hole
drilled, and this was repeated until all 19
,holes were completed.

Mocker
9vorzt Elevation

Otgure

The drill should protrude just so far out of
the chuck as to limit the depth of the holes
to inch. If this " jig " is carefully made
it will enable a perfectly accurate hub to be
produced. The spokes used by the writer
were of Meccano spindle, 34 inches long by

inch (approx.) in diameter. One end is
tapered and the other nicely rounded. A
bobbin for holding the wire can be easily
constructed, though a spring should be
made to press against it to keep the wire
taut.

Now let us see how the machine works.
The wire is led under the pulley at the base
of the rocking arm, over the pulley in the
swivelling bracket and twisted twice round
one spoke. On turning the handle half a

(Continued on page 436.1
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CORRESPONDENCE.
The Editor POPULAR WIRELESS.

Dear Sir;-In a recent issue you had an
interesting article on charging 'acenmulators
at home from DC arid AC. Just lately a
good deal of attention has been given to
this question, and various methods de-
scribed for charging from DC all seem to
favour resistance in the form of mats, car-
bon lamps, etc., and while these methods
are satisfactory so far as charging is con-
cerned, I have found it most expensive.

I have a 4 -valve set which I use, say, 3
hours a night, taking about -2.5 amp., or, say,
8 amp. per night, which has to be put back,
8 amp. x 200 v. - 1.6 units @ .10d: (Biorn-

- ley, Kent) -- Is. 4d. per day. Unfortu-
nately it was not until I had my quarter's
bill, which had risen to £10 instead of the
usual £4, that -I realised what it was costing
to charge with carbon lamps, and it was then
I started charging on the following system,
which costs me nothing except a little light,
and is quite efficient, and I would recom-
mend anyone 'On DC. to use it.

I found .,in. my  house that after dark
there were always certain lights on-hall.
nursery, etc.-which took just under 2 amps.

I therefore cut the main and wired in a
double pole 2 -way switch as shown in at-
tached drawing. I also wired two lamp -
holders in which carbon lamps can be put
for charging independently of the house
lighting.

After using my set in the evening, I con-
nect up accumulator and switch over. This
dims the light very slightly, taking 6 volts
out of the 200 ; but it is hardly noticeable,
and higher CP lamps could be added if
desired. When I take the accumulator off
next night, generally after dinner, about
8 o'clock, it is nicely charged. Of course,
this is in the winter, and as the evenings get
lighter no doubt the carbon lights will have
to be used or else a second accumulator.
One of the two would then always be on
charge, and both when set was not in use. In
a large house it might be necessary to take
in only a few circuits from the fuse board.
It should be remembered that any decent
r_ccumulator will stand a short charge at
high rate-no doubt mine gets more than
its 2 amps. for short periods ; but it is in
excellent condition, and my quarter's ac-
count is down to £4 again.

Yours faithfully,
Gpv WILLIAMSON.

Dunedin, London Lane, Bromley, Kent.

To the Editor, POPULAR WIRELESS.
Dear Sir,-I am constantly being asked

why it is that Sunday is such an erripty

day for listeners -in_ Before broadcasting
was commenced, the public were promised
that one of the principal attractions would
be an almost continuous programme on
Sunday. Quoting from the "rines " of
August, 1922.-" The broadcasting service is
intended to provide a six -hours' programme
every evening, from 5 p.m. till 11 p.m., with
the exception of Sunday, when the pro-
gramme will occupy practically the whole
day." As it is, instead of the listeners -in
being able to make fuller use of the set on
Sunday, there is less doing than on a week-
day ! Considerably less, as it is not until
about 8 p.m. that anything comes through.

It is quite right for some distinction to be
made- between the matter broadcast on
weekdays and Sundays, but, in my opinion,
the tendency to overdo this is very marked,
and I cannot imagine why a part, at least,
of the Sunday programme cannot be in
lighter vein. One must remember that all
sorts and conditions of people are listening,
and that a very small percentage indeed of
these prefer, just because it is Sunday, for
the selected items to be of a lugubrious or
high -brow character.

What is wanted is an interlude of a jolly,
rollicking order, clean and bright, that would
cheer everyone up, to fill the day (as it was
expected it would be filled). It should be
possible to broadcast a sermon in the morn-
ing, and perhaps a sacred concert at night.
A period of the afternoon might well be
used for the jolly performance suggested
above. Any persons of the Stiowins type,
who object to a good hearty laugh on a
Sunday afternoon, are after all, not com-
pelled to listen ! Over 90 p.c. of listeners.

.I am sure, would welcome the brightness
sucli an entertainment Would" bring.

I am convinced it is only by seeing the
vital importance of, by some such means,
turning the great army of adverse critics
into hearty and contented friends that the
B.B,C. can hope to retain the support of
listeners, which, obviously, it must have to
catty on.

Yours faithfully,
P. MORITIS:-

-62, Hayden Park Road,
Wimbledon, S.W. 19.

To the Editor, POPULAR WIRELESS.
Dear Sir, -I have made this set (The

PAY. super crystal set), but diverged slightly
from the original set described. Instead
of two sets of tappings the primary' is
tapped every five turns with a condenser
.0005 in series, also a Dewar switch has been
introduced to get either " stand by " .or
" tune," which also has the advantage of
allowing a basket coil to be plugged into
aerial circuit to receive the Paris time,
signals, without introducing a similar coil
into the closed circuit.

With this set 2 L 0 was plainly receiver] at
Cambridge, roughly 52 miles, despite the
fact that the A.T. condenser was forgotten,
so that it was only possible to tune tire
aerial in steps of five turns. Grimsby,
North Foreland, Ostend. and also ships
at sea were picked up. The aerial was
rather a good one, being 35 ft. high at, one
end and dropping to about 20 ft. at the house
end.

The set is very selective, but adjustments
are critical... The detector used was Hertz-
ite with a 40 S.W.G. copper contact.

Yours truly,
H. 0. FROST.

22, Crescent Road,
South Woodford, E. 18.

AUTOMATIC BASKBT
COIL WINDER.
(Continued from page 435.)

revolution, the worm turns round once
(due to the two -to -one gearing), thus causing
the spider to rotate one -nineteenth of a
complete turn, and simultaneously the
rocker moves forward with the wire. Then
another half -revolution causes the rocker
to move backwards, thus lacing the wire
between the spokes.

Rocker
Side Elevation

9i flare 5.



Popular Wireless Weekly, May 5th, 1923. 437

THE

"CLARITONE"
LOUD SPEAKER
Is the result of intensive experimental work conducted

by the finest brains in Britain's Radio Industry

The loudest and clearest of them all
Be guided by the opinions expressed by experts-
Ashley Wireless Telephone Co.,Ltd.

" Reports from all quarters are
unanimous in praise of the high
quality of the broadcasting re-
production."

The Radio-Teleola.
" It was of such quality and
efficiency that we could make it
our standard for all purposes."

H. W. Sullivan, Ltd.
" In our opinion, the Claritone
gives better reproduction of both
voice and music than any other
similarly priced instruments that
we have tried."

L. McMichael, Ltd.
" The adjustment was such that
exceptional clarity of speech and
music was produced."

RAC010-T';LEOLA

L:NDON.
CAFAT 1,117,,i9 S.;

REET

rou,
R 40,0'

TEL

H. Hollingdrake & Son, Ltd.
" We have tested these against a
number of other Loudspeakers,
and we are of the opinion that
your Claritone is better than
several so-called best Loud-
speakers now being advertised."

Pettigrew & Merriman, Ltd.
Everyone is delighted with the

freedom from distortion and
tinny sound so common to

other types of Loudspeakers."

Radio Instruments, Ltd.
" We have no hesitation in
recommending this Loudspeaker.
It is freer from distortion than
any other Loudspeaker we have
tried and a thoroughly efficient
reproducer of radio telephony.",

AQ Stra

RADIO INSTRUMENTS
L tit

02 Plte,C.181(1/4.

12 FIVrair '''''

eti7totatenrit/.11:1:
::117.1:!"."*"

113M1031r. typ.

MANUFACTURERS:

Automatic Telephone
Manufacturing Co.,

Ltd.,
Milton Road,

Edge Lane,
LIVERPOOL.

SOLE DISTRIBUTING
AGENTS:

Ashley Wireless
Telephone Co., Ltd.,

69, Renshaw St.,
LIVERPOOL.
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There is a reason

THIS Rheostat, which is fitted to all
Burndept apparatus, has been designed
to embody efficiency with simplicity in

fitting. A special feature enables the tension
on the phosphor bronze brush to he adjusted
so that a smooth movement, combined with
perfect electrical contact, can be ensured.
Can be fitted to panels from i" to -r thick by
drilling one :t" and two 6 B.A. clearance
holes. The resistor element is mounted on a
fireproof farmer, to which is moulded the stop,
engaging the phosphor bronze brush in off
and full positions. This brush is riveted to
the rotating spindle.

No. 270. For 1 valve 5/ -
No. 275. As No. 270. in walnut box

with ebonite top and 4 ter-
minals .. 1 2 6

Also supplied at same prices :

No. -27I. For 2 valves.

No. 272. For 3 or 4 valves.

BURNDEPT LTD
London Office
and Showrooms:

15, Bedford St., Strand, W.C.2. 'Phone: Gerrard 7799.

behind BURNDEPT Components.

LEEDS,

BRANCHES

"ft'z,-M3Wc07
. The London Alsorance Home.

Bond Rem
NEWCASTLE. To be ,tned shortly

HEAD DISTRIBUTING SERVICE DEPOTS.
ENGLAND.

BIRMINGHAM C. S. Bayntsn. 133 New Sireet

MANCHESTER C Banaclough. 61 Bridge Sneet

BRIGHTON: 1 I. J Gather, 32 St Jarnei. Street.
NOTTINGHAM Pearson B,... 54 Long Row.
YEOVIL. Westem t oarnem Eleoncal &

F....nerving C6.
Midland Ban). C hanlera MA& nreet

CARDSFEa

BRISTOL. IL., S Wealern W,,5..
Pail. Rua.

SOUTHAMPTON

CI. ASCOW

BELFAST)

DUBLINI

SCOTLAND.

W A C 5111111 Lod Ai HA, Nree.
236 Atog,le &tree.

IRELAND.
R & S

hong&o.a.. WeLngtor. Ram.
Bronae.ImpO. ling Co .9 A....Quay.

SERvICE DEPOTS. IN ALL LOCALITIES.

Write for Catalogue of Components.
.111 trade enquiries to bs addressed to the Factory.

BURNDEPT

BURNDEPT COILS (Patent
50)

168249)
(Patent 1915

is that their distributed capacity is
reduced to the absolute minimum. They

are fitted with non -reversible smooth -running
spring contacts, making them easily inter-
changeable. Moreover, the patented form of
wrapping renders them damp-proof.
Coils S.I to S.4. Specially designed for

Broadcast reception and amateur
telephony, wave -length range 150-800
metres. Price .. each 5,'.

Coils 75-1,000. Wave -length range
750-75,000 metres.
Prices from .. .. . 5,'6
The set of nine .. .  £4 10 0
The coils should be used with a Burndept

coil holder, because the moving arms of the
holder are geared 5-1, thus ensuring smooth
action and making it an easy matter to adjust
even a critical circuit.
No. 135. Three Coil Holder for panel

mounting £1 10 0
N:. 136. As 135, but mounted on nal?

base .. £2 5 0
City Depot: 79, Mark Lane, E.C.
Canadian Offices: 172. King Street West, Toronto.
Aerial and Eastnor Works: Blackheath.

THE reason why these coils should be used

THE E.A.C. PARIS CRYSTAL RECEIVER
is the IDEAL for receiving Broadcasting,
Morse, and Paris Time Signals, and is un-
equalled for CLEAR-
NESS and PURE RE-
PRODUCTION of
MUSIC and SPEECH.

Price £5-15-0
Including 100 ft. of 7.22
Enamelled Copper Aerial
Wire, Two Porcelain In-
sulators, One pair of
4,000 ohms Headphones,
and B.B.C. Royalty.

We also supply a set
similar to the above,
but without the Paris
coil and switch, which
is known as the GEM.
Price £4 - 10 - 0

Can be obtained through the usual supply Houses or
from our Branches (for wholesale orders) or from

The ELECTRICAL APPARATUS Co., Ltd.,
INSTRUMENT DEPARTMENT,

89, Wandsworth Road, London, S.W. 8.
'Phone : Brixton 2392.

HEADPHONES
K 9 TYPE.

K9/2000 ohm. 6/. each. Postage 6d.

K9/3000 8,6 6d.
K9/4000 9/6 6d.

K 7 TYPE.
Each Postage -

K7,4000 ohm. £1.0.0 . . 9d.
K7 6000 £1 .5.0 . . 9d.
K7,8000 £1-7-6 .. 9d.

Fitted with Patent Duplicating
tags and patent head -bands,
and sliding adjustments, most
comfortable to wear. Parts
are silver and nickel plated.

Marked B.B.C.

Manufactured by :

TURNOCKS TELEPHONE WORKS,
41, High Street, Aston, B'ham.

Catalogue of Telephones end Telephone Parts.
.11,i11111111111
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CABINET CONSTRUCTION.
A neat cabinet constructed on the lines detailed in the article will greatly improve the appearance of a " home-
made " set. Many listeners -in say, " You've got to pay for the polished case." Well, why not make the case, too ?

IT
is the intention of this article to

I provide a few simple rules for the
proper construction of a good cabinet,

eliminating as far as possible the necessity
of employing expensive tools.

A saw, hammer, and screwdriver are
necessary, arid a tee -square, foot -rule and a
lead pencil. Unless the wood of which the
cabinet is to be manufactured is purchased
ready " dressed," a smoothing plane with
an 8 in. or 10 in. face will be required, and a
small hand -drill would also be a very useful
addition to the tool -bag.

The wood to be used will, of course,
depend upon the pocket and the taste of
the individual. The more expensive cabinets
are generally constructed of mahogany or

oak, and in some cases walnut. A. cheaper
wood, however, is bass, or " American
white wood." If the reader is a novice and
intends to make his first cabinet, this wood
is recommended. It is easy to " work," and
moreover will readily take stains of any
shade.

For the average -sized cabinet procure
wood about in. thick. It is easier to
manipulate than heavier material, and at
the same time is not liable to split like
thinner wood. The base of the cabinet
might be constructed from heavier stock,
although even this should only have a
thickness of about half an inch, and should
not exceed three-quarters. Do not judge
the amount of wood required promiscuously,
but if possible obtain some idea of the
quantity needed by a rough calculation
before buying. Make allowances for the
unavoidable waste that will be entailed in
cutting and trueing the several panels to
their exact dimensions.

" Cutting to Waste."
It is surprising how much wood is wasted

by a saw -cut, especially if one is calculating
measurements to a fraction of an inch, and
care should always be taken when sawing to
a measurement to see that the line followed
by the saw is on the outside of the indication
by which it is guided. This rule is sometimes
known as " cutting to waste." Make
allowances for the cover when calculating
the width of the back piece and when
measuring and cutting the ends. Due
allowance should also be made for the
thickness of the panel when determining the

! distance over which the front of the base
;'-shall project.

In cutting the panels, remember that it is

usual for the grain of the wood to run in the
direction of the longest dimension of the
panel. If this is not practicable, and the
wood is taken haphazard, definite rules
must be followed in finishing and trueing up
the panels. Take a panel and observe which
way the grain runs ; then level it with the
plane, moving the tool in the direction of
the grain. If you are doubtful as to the
correct direction, try planing first in one
way and then in the other, and the correct
direction will soon make itself evident.
Mark this side " A," when completed. Do
not make the error of setting the plane iron
or cutter too deeply-i.e., do not have it
projecting too far from the bottom of the
plane. It should be borne in mind that the
plane is being used for smoothing purposes
and not to remove pieces of wood, which,
by courtesy, are called "shavings."

Select the end of the panel that appears
most square, and take off the farther corner
within the waste space , with the plane,
which should be moved in the direction of
the arrow, as shown in Figure 2.

Obtaining That Finish.
Do not forget that the plane iron must

be set as finely as possible for this work, as
it is necessary to work on " end -grain," and
when doing this the plane should be moved
forward at an angle and never straight
along the edge of the wood. _ _

Always plane towards the' prepared
corner of the panel, and when that end is
squared and true with the first side mark it

B." Attention should now be given to the
other end. Remove its corner in the manner
described when dealing with the correspond-
ing end, and then mark the length from the
first end and plane down to the line, moving
the plane as before in the direction of the
cut end. To keep the panel square use the
tee -square at intervals to make certain
that you are planing on the correct level.
When this edge has been trued up, mark it
" C." The planing and trueing of the one
edge left completes the panel, and all the
panels should be prepared in a similar
manner:

It is possible, of course, to construct a
very nice -looking cabinet by using the
saw alone, and dispensing with the plane,
but such a cabinet will lack the finish.
obtained by employing a plane, and great
care has to be exercised in making the saw -
cuts.

A more definite finish can be imparted
to the cabinet by bevelling the edges of
the base panel with a plane.

If a hinged cover is required, the top
panel is sawn down its length at about a
distance of in. to 2 in. from one edge, and
the smaller piece is permanently fixed. This
adds strength to the whole cabinet.

In putting together the various panels,
either nails or screws may be used, and glue
added as a final precaution. The length of
the nails or screws will, of course, depend
upon the size of the cabinet. These will need
to be supplemented by two small hinges
of a suitable size and also some small device,
such as a tiny bolt or hook in the case of
cabinets employing a hinged cover.

The edges of the wood should be thinly
coated with glue, and this should first be
applied to the edges that fit against the
side pieces. The two end pieces should then
be nailed or screwed into position. If nails
are used, they should be driven in at an
angle in the manner shown in the illustra-
tion.

The narrow top piece should then be
placed in position and finally the bottom
panel fastened in place.

If screws are used, it is advisable to first
bore holes with a hand -drill.

Applying Stain.
In fitting the hinges, mark their position

on the wood before. attempting to screw
them down ; then remove the wood in the
marked -out space, with a sharp chisel, to the
depth of the thickness of the hinge.

This operation is performed on the under-
side of the cover as well as on the back edge.
It is then an easy matter to fit the hinges in
position with suitable screws. Now take a
coarse sheet of sandpaper and mount it

 over a block as shown in Figure 3. Use this
to remove all blemishes on the surface of
the wood, giving the whole panel a final
smoothing with a finer piece of sandpaper.

If nails are employed, a punch should be
used to drive the heads below the surface of
the wood, and the resultant cavity should
be filled in with putty.

Stain is then applied either with a brush
or a piece of cotton -waste. If an open -
grained wood has been used in the con-
struction of the cabinet, and the pores are
visible, a filler must be used to obtain the
best results, and this can be purchased _

already prepared in the form of paste. It
is easily applied with a putty -knife or any
other blunt -edged instrument that will not
mark the wood.

The final finish is obtained by applying

1117,÷w.
4

SQUARING THE PANEL

NAILS DRivEN AT ANGLE.

0 FIG.2.
SANDPAPER 05

BLoCAr

HINGES

thin coats of shellac one on top of the other.
It must, of course, be understood that each
coat is allowed to dry thoroughly before the
succeeding coat is applied. When putting on
the shellac, work speedily, for it dries very
quickly. Two or three coats are all that is
necessary. If a dull finish is desired, go over
the second coat with a sheet of fine sand-
paper, and give the cabinet a final rub with
prepared wax. or furniture oil.
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ANIPLION RECEIVERS are designed and produced by the world's
original and largest manufacturers of Loud -speaking Telephone.

First demonstrated in 1887. commercially introduced in 1893, adopted by
the British Admiralty in 1894, and by foreign Governments and the leading
Steamship Lines in the foliowing years, no less than 12 000 vessels were
fitted with Graham's instrumen ts by the end of the year 1919, besidesinstal-
felons in numerous power stations and for other purposes. To -day the
number of Graham Loud -speakers in use exceeds that of all other makes
combined. More Loud -speakers than ever are now produced in the Graham
Factories or under Licence, and in the Wireless field the Graham Amplion
represents the utmost' technical efficiency and unequaled commercial value.

Ask for Folder P.W.

RAenNirDew i

ALFRED GRAHAM & co., Mr. F. M. MillSigCanO2T5St., Glasgow.
L

St. Andrew's Wks., Crofton Pk., London, S.E.4.
'Phone: Sydenham 2820-1-2. IRELAND:
'Grains: Navalhada, Brock, London. Mr. A. R. Monday, 41, Chichester St., Belfast.
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The World's Standard.

DAILY

DEMONSTRATIONS

at our Sbowroom:

THE -

ALGRAPHONE SALON,
25 -26. SAVILE ROW,
REGENT ST., W. I.

'Phone: Regent 1075.

..'

IN every pursuit, greater
knowledge means
greater efficiency-

Wireless is no exception.
Get these Radio Press

Books and learn how your
Set functions and you will
begin to make marked
progress. Remember no
Book in this Series over-
laps any other-you should
buy all to obtain the all-
round knowledge which
makes Wireless worth
while.

I. Wireless for All 6d.
John Scott -Taggart, F.Inst.P.

2. Simplified Wireless 1/ -
John Scott -Taggart, F.Inst.P.

3. How to make your Broad-
cast Receiver .. 1/ -

John Scott -Taggart, Finst.P.
4. How to erect your Wireless

Aerial .. . .. .. 1 -
B. Mittel!, A.M.I.E.E.

5. The Construction of Wire-
less Receiving Apparatus 1'6

1'. D. Titers.
7. How to make a Unit

Wireless Receiver .. 2,6
Bedpath,

9. Wireless Valves simply ex-plained........26
John Scott -Taggart, F.Inst.P.

10. Practical Wireless Valve
Circuits . . .. 2:6

John Scott -Taggart, F.Inst.P.
Obtainable Irons all Booksellers or direct

(10. postage per book extra).

RaclioPreosltd
PUBLISHERS OF AUTHORITATIVE WIRELESS LITERATURE

:DEVEREUX CO U RT, STRAIN! D.W.C.2.
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A valuable list of
components at

extremely low prices
Cheap prices frequently mean inferior goods, but those quoted
below are guaranteed finest quality and at prices which

compete with the cheapest houses in the trade.

BEST FRENCH SIDPE 'PHONES, 4,000 ohms ... each 21/-
36 -volt H.T. Batteries, our own make, with Wander

plugs, guaranteed quality 6/ -
Switch Arms, best quality, four 1:m4u-thong each 1/2
Ebonite Valve Holders, with nuts and -washers each 1/-
Ivorine Scales, 0-ISO - each 3d.
Ivorine Scales, Earth, Aerial 'Phones set 4d.
L.F. Transformers, guaranteed 3-1 ratio each 17/ -
Wound Formers, 12 in, x 4 in., wound with No. 24

ro,intel each 3/3
Lead-in Tubes, 0 in., 11d.; M., 1/1; 12 in. each 1/3
Brass Rods, 13 ins. long, drilled each end, in. square,

each 4d.
Ebonite Knobs, 2 B.A. brass nut inset 3;d.
Grid Leaks, 2 megohms each 1/6
Slider Knobs and Plungers each 4d.
Cats' Whiskers, guaranteed 9-ct. gold each 9d.
Insulated Sleeving per yard 5d.
BEST FRENCH SIDPE 'PHONES, 4,000 ohms ... each 21/"

The Cheapest House in the Trade for Instrument Wire.
Write for revised full range list No. 22 of everything Wireless.

BOWER ELECTRIC 1.1-'
1 5. GRAPE STREET,

SHAFTESBURY AVENUE, LONDON. W.2.
Back of Princes' Theatre. 'Phone: REGENT 2636,

Branches:
15, Kingston Road. Wimbledon. 'Phone: Wimbledon 1030,
10, Station Road, Finsbury Park. 'Phone: Homey 3373.
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A SHORT-WAVE TRANSMITTER AND
RECEIVER.

In view of the recent interesting experiments conducted by Marconi in short-wave transmission, this article should
prove of the utmost interest to both " listeners -in " and experimenters.

THE wave -length of the transmitter illus-
trated depends principally upon the
length of the system, but this wave-

length may, of course, be increased slightly
by the inclusion of suitable material. The
distribution of energy in the ideal system
would be such as to emit a wave the length
of which would be twice as long as the
oscillator. This would only apply, however,
to a free rod in space, and unfortunately
practical necessities demand that leads
shall be attached to the induction or spark -
coil and other parts of the apparatus, and
this will be found to lengthen the resultant
wave to some extent. The receiver, there-
fore, will have to be tuned to the trans-
mitted wave by adjustment.
Construction of Transmitter.

In Fig. 1 the transmitter is shown. A
wooden handle, It, 12 in. in length, sup-
ports two rectangular blocks of insulating
material such as bakelite or prepared wood
indicated at B. Two " choke " coils, C,
are wound upon a i-in. diameter fibre tube.
The coils are wound with several hundred
turns of No. 36 enamelled copper wire. The
ends of the winding are taken to terminals
to enable them to be connected in series
with the oscillator rod and the secondary of
the induction coil as shown in the theo-
retical diagram (Fig. IA). The rods, K,
should preferably be of brass I in. in
diameter, and each roil shall be 18 in. long.

G

9isure 2A.

9adure 1.

D
9iguri, I.A.

A theoretical diagram of the trans-
mitter is shown in Fig. IA. Two straight
rods of equal length are indicated in the
open oscillatory circuit, and are separated
by a small 'gap commonly referred to as
the " spark gap." The secondary
induction coil, C, is then connected in series
with two small " choke " coils, A, which in
turn are connected-one to each rod-as in-
dicated in the diagram. The primary of the
coil is connected across 'a suitable battery,
and the closed circuit thus formed is broken
by the inclusion of the transmitting key in-
cluded in series between the coil winding and
the source of supply.
Action of Chokes.

The high -frequency
currents generated in
the aerial system are
prevented from flow-
ing back into the coil
windings by the two
"chokes" already
referred to. T h e
capacity between the
coil and the leads is
rendered ineffective
by the " chokes " re-
tarding the high -
frequency currents,
which tend to move
back into the circuit.
Figs. 2 and 2A show
the receiver, which, it
will be observed, is of
the simplest type
possible. It must be
remembered that in
picking up the
received signals a
minimum of appar-
atus in the circuit is
essential, and, as the
radiated energy over
a distance is very

small, the obtaining of satisfactory signals
is by no means an easy matter, and the
open rod does not tend to make matters
easier at the receiving end, owing to the
difficulty of obtaining sufficient potential to
influence the detector.

It will be seen from the illustration that
a small helical coil of several turns is placed
exactly in the centre of the rod. A small
fixed condenser of 500 m-mfds. is then
shunted across the coil, as shown in Fig. 2A.
The condenser in turn is connected in shunt
with the receiving telephones.

The Receiver. ,

The maximum potential distribution is at.
the extremes of the coil during reception.
the centre, therefore, being at zero. It will
thus be seen that, by applying this small
coil,- a sufficient drop to operate the
detector is obtained without in any way
lessening the effect of the 'apparatus as
an oscillator.

The general appearance of the receiver is
better shown in Fig. 2, and is somewhat
similar to the transmitter, excepting that tin
additional base is necessary on which to
mount the crystal detector and the small
fixed condenser already described.

The rod of the receiving apparatus, 0.
is of brass 30 in. long, and this includes the
coil, B. In actual operation the two in-
struments will be found critical as regards
length, the receiver being shorter, a dif-
ference of 1 in. being sufficient to cause
considerable alteration in the resultant
strength.

A tour -valve set built into a small writing bureau by Mr. R. H. Common,
9, Pett Terrace, Stirling, N.B.
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EFFICIENT CONTROL OF GRID
POTENTIAL.

By THOS. B. HYDE, B.Eng., A.I.Mech.E.

FUE efficient working of a valve, either as
a detector or as an amplifier, depends
upon the grid being at the correct

potential, and the smallest departure from
this value will result in the signals being
very much weakened, if not rendered
entirely inaudible.

A brief reference to Fig. 1 will make this
clear. The curve shown is a typical valve
characteristic-i.e. a curve obtained. by
plotting plate current against grid volts.
In order to work the valve as a detector,
the conditions must be those represented
by point A ; whilst along the straight
portion of the curve, say at B, the valve
works as an amplifier. Whenever the point
A is on the left of the axis it is, quite

clear that the grid must be negative, whilst
in order to attain the conditions of point B
it must be positive.

Use of Grid Iaaks.
Now, since 'the heated filament of a valve

emits electrons, which are negative charges
of electricity, and since a number of electrons
collect on the grid, it is clear that the grid
acquires a negative potential in the normal
course of working. If the grid were to be

connected to earth-i.e. to the negative limb
of the filament-the charge would leak away
so quickly that the grid would never attain
its negative potential. Now, we can obvi-

ously keep the grid at any potential we
desire, between the limits of zero and the
potential which would result if no grid leak
were used, by controlling the rate at which
the electricity leaks away. This we can do
by connecting the grid, through a very high
resistance, to earth, and the value of this
resistance decides the rate of leakage, and
hence the resulting potential.

Independent arid Control.
This arrangement is shown in Fig. 2, the

heavy lines showing the grid circuit. The
condenser C is put in to enable the high -
frequency oscillations to complete the grid
circuit. This condenser does not, of course,

have any effect upon the grid leakage,
which is purely of a direct current nature.
Furthermore, its value is not a critical one.

It is clear that, if we are to give the grid a
positive potential, we cannot do it by any
arrangement of leak, but must employ a
battery for the purpose. Diagram 3 shows
a method of employing the filament battery
to this end. The special feature of this
circuit is that the grid is connected, through
the leak and condenser, to the positive side
of the filament battery.

The ideal method of ensuring that all the

valves in a set are functioning as efficiently
as possible. is to use a potentiometer for the
grid of each valve. This arrangement,
shown in Fig. 4, enables us to maintain each
grid at any desired potential within the
limits allowed by the filament battery.

A variable grid leak is a very useful piece
of apparatus for controlling the detector
valve, and Fig. 5 -shows a circuit similar to
Fig. 4, but using a variable grid leak instead,
of the second potentiometer.

If all the amplifying valves in a set are
exactly similar, they may be worked off one
potentiometer.

A FRAME AERIAL WITH AN
EARTH CIRCUIT.

IF one hears of an amateur who is con-
structing a frame aerial for use with a
crystal set, one is fairly safe in assum-

ing that such an amateur is, to say the least
of it, very " amateurish " indeed. The use
of frame aerials with single valve sets is
also generally condemned.

The diagram of the one -valve set shown
in the illustration has, however, been
specially designed for use with a frame
aerial and is unique in design in that one
end of the frame winding is connected to
earth. This is admittedly a disadvantage
when considering the results which can be
obtained by making use of the directive
properties of a frame aerial to obtain
selectivity in tuning.

Tuning Is Sharp.
The generally increased efficiency of the

circuit obtained by connecting one end of
the frame winding to earth is claimed to
outweigh this' drawback, and, therefore, to
give better all-round results.

As a frame aerial cannot compare with an
aerial of the " open " type as an absorber of
energy, reaction is employed in order to
counterbalance to some extent the com-
paratively poor absorption of radio energy.
Tuning is extremely sharp, thus necessitat-
ing very fine adjustments. These are ob-
tained by means of a Vernier condenser
connected as shown, and it is also as well,
if possible to use a Vernier rheostat

The construction of a set of this nature
should undoubtedly prove popular to those
many amateurs who have no facilities for
erecting a satisfactory outside aerial of the
ordinary " line " type, or who, for any other
reason, are not disposed to incur the expense
of elaborate " out-of-door " fittings.

To conclude, perhaps a few hints on the
construction of the frame itself will prove
useful. For the reception of broadcast
telephony a foui-foot square frame is a
suitable size. This may seem large when
constructed, but it should be remembered
that the sensitivity of a frame aerial increases
with an increase in size. Five complete
turns of 24 S.W.G. spaced I in. will suffice
with a variable condenser not of a greater
value than .0005 mfds-
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A SHORT HISTORY OF WIRELESS RECEPTION.
By SEXTON O'CONNOR.

An interesting account of the progress of the search for sensitive detectors commencing with the coherer and
culminating in the invention and improvement of the thermionic valve.

HERTZ first produced ether waves of the
kind now used in wireless by dis-
charging a condenser through a

spark gap. This device he called an
" oscillator." To detect the presence of these
waves, he employed a metal hoop or ring with
a small opening, in which were fitted two
small balls, B, as shown in Fig. 1. The
distance apart of the balls could be adjusted
by micrometer screws, C. This he called a
" ring resonator."

When the resonator was placed some
distance away from the oscillator, minute
electric sparks passed between the two balls

Hert3 Ring' or "Spark
cleYector

Wdure
0

B, showing that electric energy of some kind
or other was passing to the ring across the
" space " separating it from the oscillator.
This combination, in fact, formed the first
wireless transmitter and receiver. It was
certainly very inefficient-the range was
only a, few yards at most-but it contained
the germ of modern wireless signalling.

The Coherer.
Incidentally, the ring resonator was the

forerunner of the present " loop aerial " or
" direction -finder." Sparks appeared be-
tween the balls B only when the plane of the
ring pointed directly towards the oscillator.
They disappeared if the ring was turned
round through a right-angle. It is obvious

that this effect could be used to discover the
location of an invisible " oscillator."

Marconi first used his upright or elevated
aerial in 1896, and in four years of steady
progress increased the range of wireless
signalling from a few yards to hundreds of
miles. For such distances the ring resonator
was useless, anda more sensitive instrument
had to be found.

The first detector to give successful
results over comparatively long distances
was the " coherer, the peculiar properties
of which were first discovered by a French
professor, Branly by name. It consisted
simply of a glass tube filled with loosely -
packed metallic scraps or filings.

Some Ingenious Types.
In the ordinary way such an arrangement,

if placed across the poles of a small battery,
will form a perfect insulator. The small air
spaces between the adjacent particles of
metal possess sufficient resistance to prevent
any passage of current. However, if ether
waves from a distant transmitter are
caused to act upon the mass of filings, the
insulation of the air spaces is broken down,
and the instrument, for the moment,
becomes a conductor and allows a pulse of
current from the battery to pass. By
using this current to operate a telephone,
magnetic needle, or similar device, the
receipt of wireless signals can be indicated.

A serious drawback to the use of the
coherer in actual practice lay in the fact that
after the first impact of ether waves the
filings became insensitive to further signals.
Marconi succeeded in removing this defect
by the use of an ingenious " tapping
device " which " shook ur the filings
regularly after each signal. In this im-
proved form he inserted the coherer directly
in series with his receiving aerial, and in
parallel with a local circuit containing a
battery and indicating device, and so
obtained satisfactory signals over long
distances.

Another interesting type of coherer used
in the early days is shown in Fig.- 2. A
tiny ball, A, of mercury, about a millimetre
in diameter, is held in a glass tube between
two plugs-one, B, of carbon ; the other, C,
of metal. The part C is adjusted by means
of a screw, D, until the mercury drop is just
barely in contact with the ends of the two
plugs. A local battery, F, in series with a
pair of telephones, is placed across the
instrument, which is then inserted directly
between the aerial lead-in, AL, and the
earth lead, E, as shown.

When properly adjusted a very faint
continuous hissing is heard in the 'phones,
changing to a sharp " crackling " sound of
long or short duration, according as the
Morse dots or dashes are being received.

Fig. 3 shows an ingenious example of
another type of detector which depends
upon an electrolytic-or, rather, electro-
capillary-effect. A vessel, V, contains
dilute acid. Dipping into the acid is a fine
glass tube, B, kept filled with mercury by

YA

B

1

means of a suitable syphon arrangement
(not shown in the drawing). At the bottom
of the vessel V is an orifice, C, so narrow
that mercury will not normally flow
through it.

A Mercury Detector.
The end of the tube B is equally narrow,

but a certain amount of the fluid is first
forced through under pressure to form the
" blob " of mercury marked B1 at the
bottom of the vessel V. The aerial lead-in A
dips into the mercury contained in the tube
B, whilst the earth lead is joined to a ter-
minal K in contact with the dilute acid.

Once these adjustments have been made,
an electric current coming in at A and
flowing through the mercury column and
acid and out to the earth lead has the
curious effect of lessening the surface

Magnetic ',elector(

,?idure.st

tension of the mercury at the extreme end of
the tube B, causing a small globule of mer-
cury to fall. The impact of this on the
blob of mercury BI in turn causes a corre-
sponding small portion of the latter to issue
out of the bottom orifice C. This second
drop falls between two strips of metal,
M, Ml, and " bridges" the small gap
between them, so that a momentary current
can flow in the local circuit containing a

(Continued on page 444.)
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A SHORT HISTORY OF
WIRELESS RECEPTION.

(Continued from page 443.)

small battery, F, and a pair of 'phones or an
indicating needle, I.

Following these early types of receiver
we come to a much more efficient instrument
known as the magnetic detector. The action
of the magnetic detector depends upon the
fact that, when a bar of soft iron -is magne-
tised by passing a current through a wire
coiled about it, the full state of magnetisa-
tion so created lasts only for as long as the
current is flowing. There will remain,
however, a certain degree of magnetism
after the exciting current has been stopped,
but this " residual " magnetism is of a
peculiarly unstable character. It will; for
instance, disappear if the bar is dropped or
struck violently. Also, it is found to be
affected by the passage of high -frequency
currents such as those used in wireless.

Origin of the Crystal Detector.
The form of apparatus as patented by

Marconi in 1902 is shown in Fig. 4. A
bundle of fine insulated iron wires is made
up into an endless band, C, which is moved
by means of two rotating pulleys, A, B, in
the direction of the arrows, slowly past the
pole pieces of a pair of magnets, M, Ml,
having similar poles placed next to each
other.

As the wire nears the first magnet, it
becomes magnetised in a certain definite
direction. The second magnet, however,
being of opposite polarity, tends to destroy
-or, at least, to reverse-the direction of the
first magnetisation. The result is that

Carboni Pr

-d.mblocks

Ca rborta nciu rn
blocks lot th,aortalc z rcazt

?figure 5.
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whatever magnetisation remains is left in a -
very sensitive or " highly strung condition.

If, when the band is in this state, signal
currents received by the aerial are led
through the coil shown connected to the
terminals 1, 2, they act as the " last straw,"
and either wipe out the magnetisation
entirely, or else swing it all into one definite
direction. In either case they disturb the
distribution of the magnetic lines of force
which are threading through the secondary
coil {joined to the terminals 3, 4), and in
so doing send a short " click " of current
through the 'phones. As the band is
continuous, and fresh portions are con-
tinually passing across the pole -pieces of
the magnets M and Ml, the device is always
" receptive " or ready for action. Unlike

the coherer, it requires neither. " shaking -
up " nor a local battery.

Crystals did not come into use as wireless
rectifiers until about the year 1906. General
Dunwoody, of the American Army, was
apparently the first to describe the use of
carborundum for this purpose. In one
arrangement he employed two pieces of the
crystal having sharp edges in contact,_ as
shown diagrammatically in Fig. '5. In
another he used the crystal in contact with a
steel needle as in Fig. 6. As will be seen,
the original circuit arrangements were
somewhat different from those now in use,
the detector being placed directly in the
aerial circuit, and being shunted by a local
circuit containing a battery and a pair of
'phones. Carborundum, it should be ex-
plained, is the trade  name of an artificial
compound of silicon and carbon, made by
fusing these substances together in an
electric furnace.

Introduction of the Valve. -

Closely following upon the use of car-
borundum came the discovery that other
crystals such as perikon (copper pyrites
or chalcopyrites, and zincite or zinc oxide),
manganite, pyrolusite, silicon, galena, and
many others would also act, with varying
degrees of sensitivity, as rectifiers or
detectors of wireless signals.

Finally we come to the thermionic valve,
which has practically replaced all other
forms of detector, with the exception of the
crystal (for short ranges).

The valve was first invented by Professor
Fleming in 1904, but did not, in fact, come
into general use as a detector until the

addition by De Forest in 1908 of the grid
or third electrode. In this form it rapidly
developed into the most sensitive receiver
-known. No other device is capable of detect-
ing. and at the same time strengthening
or relaying, ,high -frequency currents such as
those- used in wireless.

And then, Regeneration.
The introduction in the year 1913 of the

principle of regeneration, or, as it is some-
times called, reaction " or " back-coupl-

Steel Needle
Carboivandurn

Magnet halal/70 `?Cure 6needle in contact
with carborundum weddes

0

ing," endowed the valve with still more
remarkable powers both as an amplifier and
as the perfect generator of continuous
oscillations for heterodyne reception.

It only remains to be added that, within
the last year Armstrong has succeeded in
upsetting and surpassing all previous valve
records by the use of his amazing discovery
of' the method of " super -regenerative "
reception.

USEFUL HINTS.

Crystals should be handled as little as
possible, as the natural grease from the
hands is liable to make them insensitive.
Where the crystal is unenclosed it should be
regularly dusted with a fine camel's-hair
brush.

* * *

An H.T. fuse should find a position on
.every experimental set. There is nothing
more exasperating than the sudden flash

that denotes that your valve filaments come
into contact with the H.T.. battery. 4
2.5 volt pea lamp forms an excellent fuse.

* * *

Magnesium ribbon cut to a point makes a
good catswhisker, and works very- well in
conjunction with hertzite.

A good way of marking the terminals on
the ebonite and saving the expense of
ivorine tablets is with rubber stamps and
Chinese white thinned down with tur-
pentine. If this is spread evenly, over the
type with a knife and the stamp pressed
gently in the correct place on the panel,
regular letterS will result.

2 K 0, the well-known amateur station controlled by Mr. C. S. Baynton, of 48, Russell Rd., Birmingham.
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eYevy
Telephones

50/-
Post Free.

PERFECT COMFORT FOR THE LADIES.

T.M.C. DOUBLE HANDPHONES,
mounted on polished ebonite handle, 4,000

ohms, complete with flex,

501 Post free.

T.M.C. DOUBLE HEADPHONES,
4,000 ohms, complete with flex,

30/ Post free.
Place your orders Now.

THE TELEPHONE MANUFACTURING
CO., LTD.

London Showrooms : 68, NEW MAN STREET,W. 1.
Telephone : Museum 5581.

HOLLINGSWORTH WORKS, DULWICH, LONDON.

The crowning touch to your
receiving set is a really effici-
ent. and comfortable pair of
telephones.
SUCH ARE THE T.M.C.
They have been tried under
the most difficult conditions
a n d proved eminently suc-
cessful. The high-grade work-
manship and care in manu-
facture is demonstrated by
their efficiency when receiving
AMERICAN CONCERTS.

Post Free.

(p3
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SHOULD PLAYS BE BROADCAST ?
By " ARIEL."

An important controversy concerning the broadcasting of theatrical productions has been interesting
" listeners -in for some time. Miss Sybil Thorndike, the greatest living actress of the day, gives

her views on this interesting question.

,
JUST now wireless is passing through

a stage of 'development which might
be 'described as " feeling its feet," or

finding a place in .the realm of public
ampsements, and, in doing so, provoking
unrest, consternation, and .fear among its
brethren in the entertainment world as a
new and possibly serious rival.

Theatrical producers and musical pro-
viders are beginning to look upon the broad-
casting'of plays, operas, and concerts as an
encroachment on their preserves, which
may result in a
considerable r e -
duction in their
box-office receipts.
Quite recently a
meeting was held
in London of rep-
resentative theat-
r i c a l managers,
authors, and actors,
and a resolution
was passed against
the broadcasting of
plays, music, songs.
etc., as bei ng
"gravely prejudic-
ial " to their " in-
terests.

There are some managers and artistes who
take an opposite view, and are. inclined to
regard broadcasting as a splendid ad-
vertising medium for their shows. In order
to give to readers of POPULAR WIRELESS
the opinions of various well-known per-
sonalities of the theatrical profession, the
Editor of this journal has asked me to call
upon some of our leading actors and ac-
tresses, inviting them to say what they
think about the broadcasting of entertain-
ments to the public. So it came about that
I called upon Miss Sybil Thorndike at the
Criterion Theatre just after a matinee per-
formance of " Advertising April." which
is now touring the provinces with this
famous actress.

Miss Sybil Thorudike.

Greatest Advertising Medium.
" What do you think about broadcasting

as an entertainment ? " I asked.
" As a novelty I think it has caught on

wonderfully," she replied. " But, of course,
I cannot believe that it will ever quite
take the place of seeing the actual show,
of which it only gives a part, and that not
always the most important-I refer to
that which appeals to the sense of hearing."

" Then you do not fear a possible falling
off in theatre goers if the public can listen -
in ' to theatrical performances ? "

" Quite the contrary," was the reply. " It
would probably be the greatest advertising
medium that we have ever known. You see,
only a very small portion of the play or
opera could be broadcast in an evening-
just-enough, you know, to whet the appe-
tite, and if the public like it they will flock
to see it."

" If broadcasting of theatrical perform-
ances would be so good an advertisement

to producers, would it not be more fitting
that the producers pay the broadcasting
company for the privilege of this adver-
tisement, instead of the producers them-
selves being paid ? " was my next question.

" I am afraid I am not qualified to give
an opinion," answered Miss Thorndike with
a smile. "That.is a matter for producers
and the broadcasting company to decide
for themselves."

The Theatre's Lure.
" What is your reason for thinking that

broadcasting will not affect the welfare of
the theatre ? " I asked.

" There is more than one reason. For
instance, there is the acting itself, the per-
sonality of the player, the setting, the
glamour of a well -filled house, and the
pageantry of pretty gowns from the women's
point of view, which is not altogether lost
on the male fraternity."

" Well, do you think that broadcast-
ing would improve theatre booking? "

Certainly, if the broadcasting adver-
tised the play. I hlive been told that
following upon the broadcasting of Polly,'
when it was at the Kingsway Theatre, the
booking showed very healthy signs."

" Are you of opinion that theatrical
managers should be allowed to select what
part of their productions should be broad-
cast ? "

Continued " In Our Next."
" Of course, the producer should have

the power to decide what part of his show
should be broadcast. This is obviously
essential in the case of plays. where the
denouement must not be disclosed indis-
criminately. Take The Bat' as an ex-
ample of what I mean. It would ruin the
enjoyment of seeing the play if scraps of it
were broadcast without any regard for
the plot. But, if handled properly, and
an extract were chosen something after the
manner in which a popular serial story in a
magazine is' continued ' in our next,' then
the ' listener -in' would be anxious to see
how the hero gets out of his dilemma as the
magazine reader would be impatiently
waiting for the next instalment of the ex-
citing serial."

Unfortunately, it was at this juncture
that Miss Thorndike was called away and
brought an end to our very interesting con-
versation on the stage and broadcasting.

A SIMP1,E MICROPHONICAMPLIFIER

THE amplifier about to be described
was completely self-contained in a
cigar -box, 8 in. by 5 in., and has

given good results where signals were quite
faint. The component parts, including dry
cell, cost. exactly 2s. 4/d. The components
are three carbon rods, of the solid not the
cored variety, two large' terminals, dry
Pell, and .a length of flexible copper wire
about 1 yard long.

A arge hole, big enough to allow a single
telephone earpiece to fit in tightly, was first
cut in the lid. Two pieces of fin. square
wood were glued at the opposite ends of the
box, to fit in exactly into the box length-
wise (see Fig. 2), and about / in. from the
bottom. A piece of thin cardboard was next
glued to the /-in. wood, but enough space
was left to contain a 4 -volt dry cell.

The ends of two of the carbon rods were
copper -plated in the following manner :
An ounce of copper sulphate was procured
at the chemist's, dissolved in a small
bowl of water, and a few drops of sulphuric

acid added. A piece of copper foil is the
connected to the positive terminal of a 2 or
4 -volt battery, and the carbon rod to the
negative terminal.

The copper was placed in the prepared
solution, and the end of a carbon rod was
dipped in. After a few minutes a deposit of
copper appeared, and both carbon rods were
treated thus. A short length of copper wire
was then soldered to the plated ends of the
carbon rods, and one was connected direct
to one of the terminals fixed in the side of
the box, and the other one to the positive
terminal of the battery, and the negative
terminal to the other terminal in the side of
the box. Then the third rod was laid across
the two.

The single earpiece was connected to the
'phone terminals of the receiver, and then
fitted tightly into the hole in the lid. The
two terminals in the side are for the head-
phones.

A complete diagram of the amplifier is
shown in Fig. I.

inside view or Oar
Nure 2.
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ONE MOMENT PLEASE!
We are the Sole Concessionaires for the "PREMIERPHONE." and are now appointing
District Agencies. We invite Traders to write at once for our liberal trade terns.

PREMIERPHONE A
Same high standard design as our

" PREMIERPHONE " No. 2. It has a very
selective tuning device, giving all wave-
lengths from 200 to 1,000 metres. A special
ball -joint detector is used, easily adjusted,
the crystal being most sensitive in
operation. All fittings are instrument -
finished, lacquered and mounted on matt -
finished ebonite panel. Cabinet -polished
mahogany. Terminals are fitted for three
pairs of 'phones. Recommended for use
within 25 miles of Broadcasting Stations.
Owing to the remarkable demand for this
set, we are enabled to supply it complete
with pair double 'phones B.B.C. stamped,
aerial equipment, and B.B.C. royalty paid
for £4 2s. 6d., or set only :-

L2 Os. Od. B.B.C. stamp 7s. 6d.

P.O. No. 0457
PREMIERPHONE No. 2

The valve -receiver illustrated has one detector -valve and
one stage of audio frequency amplification. The outstand-
ing feature of this set is that with a good aerial a
Mud -speaker can be used, due chiefly to the high quality
transformer fitted. Tuning is very selective, but, quite
simple to operate, covering all wave -lengths used by the
Broadcasting Stations.

PERFECT DESIGN AND FINISH,
cabinet -polished mahogany, engraved matt -finished ebonite
panel, instrument -finished, a really high-class job. Recom-
mended for those requiring a really high-grade instrument,

£8 Os. Od. B.B.C. stamp £1 16s. Od.,
or complete with 1 pair B.B.C. stamped 'phones, 2 Mullard
valves, C.A.V. type 89. 4-vlt. 80 -amp. accumulator, 60-vlt.
step-down H.T. battery, aerial, insulators, lead-in tube,
earth -clip and wire,

£13 55. Od. B.B.C. stamp £1 15$. Od.

PREMIERPHONE No. 1

A single -valve instrument, simple to
operate and most efficient in use. The
tuning system has been designed to cover
from 200 to 1,000 metres, being remarkably
sensitive on the Broadcasting wave -lengths.
In the design of this set we have been
careful to eliminate all distortion of speech
and music. Should it be desired to use a
loud -speaker, amplifiers may be added by a
simple connection. Same standard finish as
our two -valve set -THE BEST. We claim
that for a high-grade instrument the price
is exceptionally low.

£5 7s. 6d. B.B.C. stamp £1 Os. Od.,
or complete with equipment as our two -
valve set, but with one valve,

£9 9s. Od. B.B.C. stamp £1 Os. Od.

TERRITORIAL AGENCIES NOW BEING ARRANGED.

The " Lisenin " If. inter -
salve Transformer, silent and

free from distortion.
PRICE 17/6 ea.

Postage 6d.

Aerial to earth
switch, single pole,
double t h r o
ebonite base.

3/- each.

" A. A"
earth clip,
adjusta b l e
and with
terminal.
Recommen-
ded.10d.

POST ORdLRS
receive our per-
sonal attention.
£2 orders post
free. Remit suf-
ficient to cover
postage if under £2.

Aerials:
7, 22 stranded copper 3/6 per

100 feet.
7;25 stranded copper 3/- per

100 feet.
7;22 enamelled copper 5/6 per

100 feet.
Insulators, Porcelain, Best

British Manufacture :-
Egg -shape 11 -in. 9d. ea., 3/6 per

doz. Barrel 21 -in. 7d. ea., 6/- per
doz. Shell 2j -in. 9d. ea., 8/6 per
doz. Reel 2 -in. x 1 -in. 3d. ea., 2/9
per doz.

Slider knobs complete 6d. ea.
Switch arms complete with

knob and 4 laminated arm 1/6 ea.
Condenser scales, ebonite with

knob 2/6 ea.
Condenser scales, ebonite with-

out knob 1/6 ea.

Ebonite knobs, 2 B.A. bushed
6d. ea.

Coil holder, three-way with
arms 16/.

Grid leak -condensers 4/- ea.
Oojah basket -coils, per set 7

5/. ea.
Valve -sockets with n. and w.

4 B.A 1/6 doz.
Contact -studs, large and small

9d. doz.
Brass rod 1 -in. sq. 13 -in. drilled,

12 -in. centres 8d. ea.
Brass rod 2 B.A. screwed, 12 -in.

lengths 6d. ea.
Crystal cups 3d. ea.
Hertzite crystal 1/. ea.
We can supply everything for

Wireless. Send ns your require-
ments. If not in stock we will
get it for you.

ERICSSON PHONES Continental 25/-
Stamped B.B.C.

GOSSAMER SENSIFONE (British) Stamped B.B.C. 27/6Light & comfortable, loud & clear. Recommended.' /

Radial
S itCh as
illustrated.

1,9 each.

Detectors. -The " Davis " Prov. Ptd.
(illustrated). Specially recommended
by us. Finds spot with straight
thrust, and remains in position,
amplifying the sound with the most
perfect hearing. You do not get the
best results if you are not using it.
Mounted on ebonite base and fitted
with two terminals and Hertaite
crystal 4/- ea.

" Lisenin ". oblong detector, 3 -screw
cup, 2 terminals 2/3 ea.

" Lisenin " bridge detector, 3 -screw
cup, 2 terminals 2/6 ea.

WRITE US
TO -DAY.

1111111111

1

111II

No. 1 Brass Terminals 2 B.A. 2/6 doz.
No. 2 Brass Terminals 4 B.A. 2/3 doz.
No. 2 Brass Terminals 2 B.A. 2/6 doz.
No. 3 Brass Terminals 4 B.A. 2/6 doz.
No. 4 Brass Terminals 4 B.A. 2/3 doz.
4 B.A. nuts and washers ,.. 6d. doz.
2 B.A. nuts and washers 7d. doz.

ail ;`p

Lead-in tubes, ebonite, complete
with terminals, C, -in. 1/-, 9 -in. 1/3,
12 -in, 1(6 ea.

3 - Fihmen!
Reiistancz. a

Variable Condensers: -
.001 assembled, ebonite

top and bottom 12/9 ea.
.0005 assembled, ebonite
top and bottom 10/6 ea.
.0003 assembled, ebonite
top and bottom 9/- ea.

6d. Best .0001 assembled, ebonite
each. Quflity top and bottom 6/6 ea.

Condenser vanes 1/- dz. prs.

THE LISENIN WIRELESS COMPANY,
59, Edgware Road, tiliarVill,e London, W. 2.
PADDINGDAILYTON2734. DEMONSTRATIONS. TRADE
PADDINGTON 2734. SUPPLIED.

ILLUSTRATED
CATALOGUE

POST FREE
3d.
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APOLLO
Receiving Set
Passed by P.PJ1.G. Marked " B.B.C."

TYPE
00

INSTRUMENT ONLY, £2-10-0

COMPLETE
E4 : 8 : 0
Including Royalty.

THE APOLLO is of extreme simplicity, yet perfect in every way.
It is complete down to the minutest detail. Tuning is effected by
means of a variometer, which has been proved by constant tests to
be the best system. The "Pericon " Crystal --acknowledged to be
the finest crystal in the world-is carefully enclosed in a glass
cylinder, and is therefore impervious to dust. Although the
"Apollo " is very sensitive, it will withstand a good amount of
misuse without getting out of order.

DESCRIPTION: Receiving Set in handsome solid
Mahogany Case, comprising specially sensitive " Pericon "
Detector, Variometer Tuner and Terminals for earth, Aerial
and Telephones, 100 feet Aerial Wire, Four Insulators, and
one pair Sensitive Double Headphones, C. & S. (4,000 ohms).
Up to 5 extra headphones may be used. (Range 20`miles.)
" Pericon " Detector, as fitted in this set, 8s.

Catalogue of APOLLO Wireless Sets and Accessories and address of
nearest dealer sent on application. "Apollo" Valve Sets now ready. Full

particulars in Catalogue.

CRILIES 8z STIVITRIDI,
4, BUNHILL ROW, LONDON,

EDINBURGH :GLASGOW:
WARRINGTON:
PORTSMOUTH:
MANCHESTER:

Macrae Bros.
Lumleys Ltd.
C. II. & J. Dawson.
J. W. Keast.
Burrows & Co.

31, Cockburn Street.
80, Sauchiehall Street.
59. Sankey Street.
208, Kingston Road.
11, High Street.

Pao"

BATTERIES

H.T.

AGENTS WANTED

THE W.A.S. VARIABLE H. T. BATTERIES will increase the efficiency of your Set,
and give you undistorted speech and music.
These batteries being made from a special formula, have a longer life than any
that are on the market, and are perfectly SILENT ON ANY NUMBER OF VALVES

PRICES: 30 -VOLT, tapped every 3 volts .. .. 7/-
60 -VOLT, , 9 volts .. .. 13'6

The above prices include insulated Wander Plugs
To be obtained from most Radio Dealers, or POST FREE from Manufacturers:-

W. A. SAXBY &CO.
3, GAYFOIDetit,A.;81{.EPhlEIfpn'eSrsIVItlil.1431pOki. W.12.

its""i#WNPOiPlaftftrION""Wii"."0"4"Afia#WWWWWWIsb

RADIAX
WE SATISFY YOU

oesifee"PkOteelelliAonseetisertielePedssesokiPeeseePtils

A NEW TUNED
ANODE METHOD
WE have introduced a series of

Anode Inductance Coils on the
plug-in principle, the mere plug-
ging in of which makes the neces-
sary alterations in connections and

gives you the highly efficient tuned
anode method of inter -valve connec-
tion; you can thus still use transfor-
mers whenever you wish, without a
moment's loss of time, or changing
connections. PRICES for ANODE
INDUCTANCES or TRANSFORMERS, 350-
500, 5/6. Set of 5, 350-4000, 32,6

A NEW REACTANCE SYSTEM.
Still better, we have perfected a

Variable -Reactance Coil which at-
taches by a pin plug to any one of our
anode coils or transformers. This is
at once the neatest and cheapest Re-
action fitting in existence, giving
perfect control. Not only is the
coupling variable, but an extra ter-
minal permits an increase in the
effective length of the
coil should it be required Price 10s.

IF YOU HAVEN'T H.F.-PUT IT IN. Our H.F. Amplifying
Unit costs only 18s. 9d.

IF YOU HAVE H.F.-THEN ADD REACTANCE by means
of our new Variable Reactance Coil.

Full list of units on application-

RADIAX LTD., 'A RADIO sw,v2.7, LONDON, W.1
'Phone : Museum 490. (1 reins. Tottenham Ct. lid. Tube.) Hours 9-7

Ilinwminftrwito

'ry
FRENCH 'PHONES

4,000 OHMS.

EVERY PAIR GUARANTEED

We offer this special line at

EXCEPTIONAL DISCOUNTS.
SPECIAL TERMS for QUANTITIES.

S. G. LEACH & Co., Ltd.
26-30, ARTILLERY LANE,
LONDON - - E.C.

Aerial Switches
OAT PORCELAIN BASE

DOUBLE POLE DOUBLE THROW

Do.

SINGLE

Do.

Do. SINGLE Do.

Do. DOUBLE Do.

Do. SINGLE Do.
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EVER - READY
I

Wireless Batteries
BRITISH MADE, THE ORIGINAL tE BEST

THE evolution of the High Ten-
sion Dry Battery was the

direct result of the research of the
Ever -Ready Company whose manu-
facturing experience extends over
twenty-one years.

EACH Ever -Ready battery is carefully
tested before despatch, and each individual

cell is tested before it is assembled-so ensuring
reliability and a high standard of efficiency.

" EVER-READY - Dry Batteries for High
and Low Tension and accumulators for

valve filament supply are obtainable at all first-
class stores.
A list of standard sizes and voltages will be sent with
name of nearest supplier on application to:

The
Ever-ReadyCo.
( Gt. Brit.) Ltd.,

Hercules Place,
London, N.7.

qt.

Telephone
MUSEUM 241

*At.
TRACE

POST

3'
FREE

NEW

EDITION

elco s, A R

GRAFTON ELECTRIC
CATALOGUE

U

11..1 $$$$$ 111..C,IT11111111111.111 llll

100 PAGES.

POST

FREE

NOW 0111
READY

THE REFERENCE BOOK
of some THOUSANDS OF
AMATEURS. Contains full _

details and lowest prices of
all Component Parts used in

Wireless.

GRAFTON ELECTRIC COMPANY,
54, Grafton Street,
Tottenham Court Road.

(Opposite Maples)

LONDON, W.I. Works:
SLOUGH

4
4
4
4
4
4
4
4
4
4
4

4
4

4

4
4

4
4

4
4
4

4

4
4
4
4
4
4

4
4

ti

The Topical
Illustrated
Sports Weekly

ALL

ALL SPORTS is the paper for
all who love sport for sport's
sake or for those who specialize
in Boxing, Soccer, Rugger,
Tennis, Cricket, Racing,
Hockey, Billiards, Cycling or

Athletics, etc.
Readers of ALL SPORTS
uhrays have the very latest in:
side information on every move-
ment in the realm of sport, for
the articles are invariabl F
up-to-date and written by the

biggest authorities only.
Those who like sporting fiction
will find an instalment every
week of a dramatic story by a
yell -known writer. Buy a copy
of this fine paper TO -DAY.

Ask for-

SPORTS
Every Friday 2d.

0

0

0

0

VA.

FOR THE EXPERIMENTER-
Special Offer of New Dewar Switches

6,1, 4/6, and 3/6
(Not Ex-W.D.)

MICROPHONES, P.O. standard pattern, for transmitting each 15/ -
TELEPHONE JACKS, switchboard pattern, two-way  
TELEPHONE PLUGS, switchboard pattern, two-way 2/ -
CONDENSERS, 11Iansbridge, 2.M.F. tt t 1.1 '1' battery 1/3

Polished Mahogany. Oak and Teak Cabinets. Ebonite Panels,
Cut, Drilled and Engraved to requirements
Everything for the Experimenter desirous of
assembling his apparatus to his own ideas.

LIST ON APPLICATION.
TELEPHONEW. H. AGAR, ENGINEER,

Manufacturer of Wireless Accessories,
19, Whitecross Place, Wilson Street, Finsbury, E.C.2.

And at WALROND STREET WORKS, 255. MITC.H.Aal LANE,
Tel.: London Wall 3305. STREATHAM, S.W.18. Established 1512.

ARMAC MANFG. CO '9
6, CLARION ST., MANCHESTER.2 -

Parts ready for 0/3 Or assembled
assembling for as above

Money returned if not satisfied. Both post free.
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WIRELESS TELEPHONY TRANSMITTERS.
By SEXTON O'CONNOR.

Describing the interesting stages through which wireless transmission passed, from the simp!e spark to the
wonderful telephony systems of the present day.

THE manner in which " spark " messages
in the Morse code are sent through the
ether is generally " pictured " by

making reference to the ripples set up or
across the surface of Water by a falling stone.
To make the analogy complete, one must
imagine a number of stones dropped at
regular intervals, of say, ten are
necessary to give a Morse " dot," whilst
twenty go to make a " dash." In the in-
terval between the dot and dash no stone
is dropped, and the ether for the moment is
undisturbed. Moreover, even during the
actual time when signals are being received,
the 'ether waves do not extend in an un-

broken chain from beginning to end of their
journey.

The frequencies involved are so tremendous
that successive groups of ripples do not follow
hard on each other's heels. In actual fact
each group is separated by a tenfold
distance of undisturbed ether. Such a
method of transmission is not capable of
carrying`speech or music. Before the trans-
mission of telephony can be attempted, it is
necessary to set up in the ether a con-
tinuous chain of " carrier " Waves, which
extend in an unbroken line from trans-
mitter to receiver. In other words, just as
there is a conducting wire between two
persons using the ordinary line telephony,
so there must be a " special " connecting
link in wireless telephony. The ether
itself is, of course, in one sense such a link,
but if parts of this are quiescent, prolonged
sounds or notes, such as those which form
speech or music; will not bridge the " tran-
quil " gaps, and therefore will not get
through to the distant receiver.

Simple Valve System.
Before the discovery of the " oscillating "

valve, the only means of . conversing by
wireless lay in the use of the Poulsen Arc,
special high -frequency alternators, and
similar generators of " continuous oscil-
lations," none of which, however, proved so
successful or convenient' in operation as the
valve. -

Fig. 1 shows a single -valve telephony set,
which clearly illustrates the' simplicity of
the apparatus now used to throw the human
voice across the barriers of space.

The plate P of the valve V is connected
to the positive pole of a dynamo or other
source of high tension through the aerial
coil A. There are two coils, L and L I, in
the grid circuit. The coil L is placed near-
i.e., is " coupled " to the aerial coil A-whilst
the other coil, Ll, is linked with a microphone
circuit. A$ soon as the valve filament is
lit from the battery B and the plate P
connected up to the high tension, the inter-
action that takes place between the coils
A and L causes the valve to produce a
continuous flow of oscillatory currents.
These are fed into the, coil A, and set the
aerial " alive " with surging energy which
spreads outwards as an unbroken flow of
ether waves.

This flow continues incessantly whether
the microphone is spoken into or not.
However, once the " connecting line " has
thus been set up, the transmission of speech
becomes possible.

Detailing Modulation.
The effect Of the voice on the microphone

is to create variations in the strength of the
current flow in that circuit. These fluctu-
ations are passed into the coil Ll and re-
appear as changes of potential on the grid.
When the grid is thrown positive more
current is fed into the aerial coil A by the
plate. When the grid is thrown nega-
tive the supply of current to the aerial is
diminished.

The result is that, whilst the aerial is never
actually quiescent, it oscillates at times more
strongly than at others, the controlling
factor being the voice at the microphone.
Instead, therefore, of a steady output of
uniformly shaped waves being radiated
from the aerial, these now give place to an un-
ending supply of irregularly shaped waves,

the irregularity arising from the varying
" strength " of the supply current.

If, for example, the note " doh " of the
tonic scale is sung softly into the microphone,.
the strength of the original " carrier wave
is varied at a constant rale corresponding to
the " pitch " of that note. If the same note is
next shouted into the 'phone, the carrier
wave is again strengthened at the same rate
but to a greater degree, giving the effect of
varying " loudness." When, however,"the
voice is changed to the. note " soh," the
intervals between the " strengthened "
portions of the carrier wave are shortened to

a quicker rate, thu3 giving the higher
i;

The quality or " timbre " of the voice and
the difference between vowels and conson-
ants is reflected in the varying outline or
shape of the " strengthened ' portions of the
radiated waves, as distinct from the
rapidity with which they follow each other
or the degree of their strengthening.

Separate " Control " Valve.
The carrier waves when so altered by the

voice at " the microphone are said to be
" modulated." They are " picked up " in
this form by the aerial at the receiving end,
and the effect of the detecting crystal or

IMO WA

valve is to sift out or separate the various
irregularities, and convert them back into
the same sounds as those from which they
originally sprung.

A somewhat more efficient form of tele-
phony transmitter -is shown in Fig. 2. Here

,,the regular and continuous carrier wave
is fed into the aerial from the plate circuit of -
the oscillating or power valve marked PV.
The microphone circuit M is in this instance
linked with the grid'eircuit of an amplifying
or control valve marked CV. The original
speech currents from the microphone are
accordingly passed through the amplifier
before being utilised to regulate the strength
of the output from the power valve into the
aerial.

The Choke Coil.
Passing from the plate of the valve CV

they attempt in the first place to flow through
_the choke:" coil shown on the drawing.
This, however, refuses to pass them, and
throws them back in the shape of voltage
variations on to the plate of the power
valve.

As the effect of increasing the voltage on
 the plate of a valve is to enlarge its output
of current, the result of the action of the
" choke " is to cause the valve PV to feed
more or less energy into the aerial, circuit
in sympathy with the amplified speech
currents, thereby securing the same result
as in the previous example.

Fig. 3 shows a distinctly ingenious method
of transmitting speech or music. In this
case the " carrier ' wave is supplied to the
aerial ' from a separate valve or other
generator marked S.
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Every B.B.C. Station from
London to Glasgow.

South Coast Amateur gets
some remarkable results.

/f

IN Wireless Instruments, as in every -
thing else, quality is sure to be the
predominant factor eventually.

Before finally deciding upon your new
Set-or if you have already experi=
enced disappointment-ask yourself
this question. " Has it a proved record
of Guaranteed Sirvice? " Peto-Scott
Instruments were designed and sold
long before Broadcasting started.
Thousands of experimenters up and
down the country have proved their
worth and wonderful value, as their
letters to us have testified.
Remember-if you start with Peto-
Scott Standardised -Radio Units you
commence with a proper System-
one which ,will permit of ready ex-
pansion according to the length of
your purse and capacity for gaining
experience and knowledge.

If you would know more about this
method which enables an enthusiast .

to build up at
home a first-class
Receiving S e t ,

employing one to
five valves at a
figure very much
below ready built
Sets, send 6d.
for a copy of
"Radio,"our new
Booklet, explain-
ing the whole
system.

Ifaitings, Sussex.
15.4.2 i.

Dear Sirs,
Sometime ago I purchased fmou

you one of your All -In Series No. 4a
Set of Parts and I am receiving
such wonderful results using a
single valve set. I am able to
receive Concerts from all the British
Broadcasting Stations, they are

 2 L 0, 5 ..N 0, 2 z Y, 5 1 T,
5 W A, 5 S C, and the School of
Posts -and Telegraphs, Paris, all
these are loud and clear. I must
say that receiving concerts from
5 S C, Glasgow, is wonderful for a
single Valve. Set. I sent a letter to
the Glasgow Station stating that I
was receiving their concerts- on a
Single Valve Set, and also a copy
of the programme which I received.
I have had a reply from them
saying that my set must be very
efficient. I must say that- your
Grid Condenser and Leak you
supplied me with, with the No. 4a
Set of Parts, is great.

I remain,
Yours truly,

\V. G. S.AUNDERS.

The
Tunode Plug

(Registered Design.)

An exclusive feature of Peto-Scott
"Units is their versatility. For in-
stance, the High -Frequency Ampli-
fying Unit shown here permits a
choice of three different methods
without altering a single connection.
Resistance capacity, transformer

or tuned anode can all
be used.

Price List of Units
(in sets of parts ready for twine

construction).
No. x Tuner Unit ..
No. z Condenser Unit ..
No. 3 H.F. Amplifying Unit
No. 4 Detector Unit
No. 5 L.F. Amplifying Unit
Cabinets for r, 3, 4 and 5 ..
Cabinets for No.
Catalogue of all Radio

Components, 32 pp.
Postage 9d. per Unit extra,
but paid on all orders of t'a.

27:6
42 -
13 6
17'6
33 6
36

Ed.

For the tuned Anode cir-
cuit, use this Tunode
]'lug and any plug-in Coil.
Without any trouble, you
then have a very selective
and sensitive Amplifier
which will enable you to
receive music and speech
over much greater dis-
tances and without fear
of interruption.

The price of this
Tunode Plug is 316

(Postage 3d.)

PETO-SCOTT CO. LTD.,
Featherstone House,

64, HIGH HOLBORN, W.C. 1.
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WIRELESS CLUB REPORTS.
The Editor will be pleased to publish concise reports of meetings of Wireless clubs and
associations, reserving the right to curtail the report if necessary. Hon. secretaries are
reminded that reports should be sent in as soon after a meeting as possible. Reports sent
in cannot appear in this paper in less than ten days after receipt of same. An Asterisk

denotes affiliation with the Radio Society of Great Britain.

Stafford Y.M.C.A. Radio Club.
A wireless club which has been formed at the

Y.M.C.A., Stafford, has now become firmly
established with a membership of forty. The
meetings are held each Friday evening at 8 p.m.,
when lectures and demonstrations are given.
All radio amateurs residing in the; district who
are interested in the society are invited to write
to the secretary for full particulars. It is
proposed during the summer months to conduct
experiments with portable sets, and use the
headquarters of the club as a transmitting
station.

Hon. sec., F. Flatmen, Y.ALC A., Victoria
Road, Stafford.

Redditch and District Radio Society.
At the meeting on Friday, Match 2nd, Morse

practice was continued. Good progress is
being made, and a good reading speed
should soon be attained. The first two valves
of the receiving set -under construction by
the society were temporarily assembled for
the evening, the London and Birmingham
concerts being successfully brought in.

Hon. sec., C. E. Chamberlain, 98, Beoley
Road, Redditch, Worcs.

Liverpool Wireless Society.
A meeting of,the above society was held on

Thursday, the 22nd inst.. at Royal Institution,
Colquitt Street, at which the president, Pro-
fessor E. W. Marchant, D.Sc., gave an exceed.
ingly interesting lecture on " Methods of Re-
ducing Interference in Wireless Receiving Sets."
The lecturer explained diagrammatically several
circuits designed specially for the elimination
of atmospherics and interfering signals. A set
made on the Hinton circuit principle admirably
demonstrated to the meeting the selectivity of
this circuit.

Hon. sec., G. H. Miller, 138, Belmont Road,
Anfield, Liverpool.

Middlesbrough and District Wireless Society.
A very successful wireless and electrical

exhibition was held at Dorman's Assembly
Room between February 20th and March 3rd,
1923. The proceedings were opened at 0.30
p.m., on Monday, February 26th, by the
Mayoress (Mrs. Stanley Sadler), supported by
his Worship the Mayor, in the presence of a
large -number of people.

Apparatus was exhibited by various firms,
who gave demonstrations daily in addition to
the demonstrations by the society. Several
new members were elected during the week of
the exhibition.

A meeting was held on Monday, March 19th,
Mr. E. A. Pryer in the chair, and after the
business of the evening, the ehairmati called on
Mr. Chas. Thowliss for his paper on " Aerials,"
which was most interesting and very acceptable
to the recently enrolled members. An in-
teresting discussion followed, when many items
were brought up for consideration. Mr.
Gerrard then gave a demonstration on his home-
made set.

Hon. see., Mr. Frank King, 45, Queen's Road,
Linthorpe, Middlesbrough.

Hackney and- District Radio Society.'
At the meeting held at the Y.M.C.A., Mare

Street, Hackney, on Thursday, 5th April. Mr.
Bell, who has presented the frame of a frame
aerial to the society, demonstrated the wiring of
the same, and Sonia excellent signals were re-
ceived on the society's set by means of the frame
aerial.

Ori the 10th of May a lecture will be given
by Mr. L. L. Robinson, M.Inst.C.E.,
M.I.Alech.E., Hackney Borough Electrical
Engineer, on " Electrical Currents, Minute and
Large.'

Hon sec., Mr. C. C. Phillips, 247, Evering
Road, E.5.

Sale and District Radio Society.
The official opening and exhibition of the

new society headquarters took place on Satur-
day, April 7th. The exhibition was divided into
two sections : One a show of apparatus entirely
the work of amateurs, and the other of sets and
parts by well-known local dealers, though a
somewhat crowded attendance at night made
the task of a general inspection rather difficult.

The section for amateurs was large and com-
prehensive, and included examples of work by
Mr. J. R. Burne, winner of last year's
transatlantic test. Mr. Burne (2 K W) showed a
seven -valve set made by himself ; and Mr.
Lewis (2 W K) a complete transmitter and six -
valve receiver which he himself had made from
the raw material.

The secretary will be pleased to welcome
anyone- wishing to join the society, in either the
adult or juvenile sections.

Hon sec., Mr. H. Fowler, " Alston," Old Hall
Road, Sale.

The Radio Society of Bradford -on -Avon.
The village of Broughton Gifford enjoyed a

new experience recently, when a few members
of the above society went there by request to
give a demonstration of radio reception.

A four -valve receiver was used (the property
of the society), also a Brown's microphone
amplifier, and a Western Electric loud speaker.

Hon. sec., H. Helps, 4 Ivy Terrace, Bradford -
on -Avon, Wilts.

WIRELESS IN SUMMERTIME.
i5 FOR A PRACTICAL SUGGESTION.
Interest in wireless is without doubt

universal at the time of writing. But with
the approach of summer and longer day-
light hours, some people are inclined to the
opinion that broadcasting will wane until
the autumn. There is no real reason why
this prediction should not prove to be wrong,
and POPULAR WIRELESS offers a prize of
£5 to the reader who sends in the best
postcard suggestion for keeping up a steady
interest in wireless throughout the summer.

The Editor will also he pleased to give
careful consideration to any articles from
readers who can offer practical suggestions
as to how wireless broadcasting can he
utilised by the average listener -in while out
of doors. Articles should not exceed 750
words in length, and diagrams, if any,
need only be drawn in rough.

More than 100,000 people purchase a copy
of POPULAR WIRELESS every week, and
doubtless many bright ideas will pour in
when this offer is read; but every contribu-
tion will receive the individual attention of
the Editor, and the more entries the better.

Postcards should be addressed to-
THE EDITOR,

POPULAR WIRELESS,
The Fleetway House,

Farringdon Street,
London, E.C.1.

and should reach this office not later than
May 27th.

The following new societies have been started,
and are- making good headway.

The Humber Radio Club, in connection with
the famous cycle firm of that name.

Lewes -and District Radio Society.
The Mildmay Wireless Club.
The Harpenden Radio Society.
Wimbledon Radio Society.
The Loughborough and District Radio

Society.

2 L O's MOVING DAY.
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MARCONI'S LATEST
New Popular Marconiphone Brings ALL Broadcasting Stations within Range

A new and improved Two -Valve Marconiphone has been
perfected and is now on sale.
With it, no matter what part of the country you live in, ,you
can listen -in with perfect results to all 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 Va is on sale everywhere at

THE NEW MARCONIPIIONE V2..

£16 : 3 : 6
without accessories-or £24 complete

`the Triumph of the aCaster s7lCind
Ask your local dealer al once about the New Marconiphone V2.

All orders are =g dealt with in strict rotation.

MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED
Marconiphone Department, Marconi House, Strand, London, W.C. 2

The Fly in the Ointment
ft.uxir

irwunts
OLDER,

IT'S the easiest thing in the
world to carelessly twist your

wires round those fascinating
little terminals, and say to your-
self, " Well, that's that." Yet
later you may be wondering
why 2 L 0 seems farther away
than usual. You tap your
valves-twiddle your tuners,
and then, eventually discover
that those wretched terminals
have " let you down " again-

that's the " fly in the ointment." Attend to these at once as you would a
leak in a gas pipe, by 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 convenience of customers.
Ask your Ironmonger or Hardware Dealer to show you the neat little

JE'111...X.YMCX7r1E
SOLDERING SET

It is perfectly simple to use, and will
last for years in constant use. It con-
tains a special " small space " Solder-
ing Iron with non -heating metal handle.
a Pocket Blowlamp, FLUX ITE, Solder,
etc., and full instructions. Price, 7,'6
sample set, post paid United Kingdom.

FLUXITE
SIMPLIFIES SOLDERING
All Hardware and Ironmongery Stores .ell
FLUXITE in tins, price Scl., I;4, & 2 8.
Buy a Tin To -clay.

FLUXITE LTD., 324 Bevington

REDUCED
PRICE7/6

For tee too -kit of year car or
motor -cycle. or any soldering

jobs about the home.

St., Bermondsey, England.

Post Free Orders
HEADPHONES

Double Receivers, FEDERAL, 4,000 ohms .. ..
ERICSSON B.B.C., 4,000 ohms
BRUNET (French)
FELLOWS B.B.C.
SIDPE (French)
STERLING B.B.G.

Single Receivers, BRUNET (French), 2,000 ohms
P-. BRUNET (French), 4,000 ohms

T.S.F. (French), 4,000 ohms ..
FELLOWS B.B.C., 2,000 ohms

PO PO

OP

Pl

PP

/

PP

Of

23'6
21
22 6
21 -
19 6
32 -
10 6
12 6
10 -
15, 6

ACCESSORIES
Finest Quality L.F. Transformers (5 i Guar-

anteed) .. .. 12 6
Switch Arms (Best quality) 1 -

Filament Resistances (tst Quality) .. .. 2 6
Rotax Accumulators, 4v. 40 amps.1 not sent

1

16 -
6v. 40 amps. I by post 25 -

Ebonite Dials, o-t8o, bored in centre .. r. I -

Valve Holders, 1st Quality 1 -

FOWLER & BRIGDEN
130, EUSTON ROAD, LONDON, N.W.1.
Tel. : - - - - - - Museum 4827

.111WW1Bil
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ELECTRADIX RADIOS.
For all Wireless Wants.
AERIAL WIRE. Tinned silver or gold-plated'

wire is inferior to copper with each strand
enamelled. Always use enamelled outdoot., Per
100 ft., 7/25's, 3/4; 7/22, 4/4.; 1/22 prenax.
and 11.C.C., for indoors, 100 ft., 1/-.

INSULATORS. R.A.F. ebonite, 2/6 dos ;
Porcelaine egg, 4td.

LIGHTNING ARRESTERS, 2/6; Earth clips,
9d.

DOWN LEADS, Light Rubber Flex, 1.- 12
yards; Medium, 2/6 and 3/6.

AMMETERS. Milli, 0-15 or 0-50 Moving Coll.
llotwire, 0-500, Small, 12/6.; Large, 17/6.
0-2 antes, Marconi Pattern, 201.; Fil Am-
meters, 0-3a or 0-10a, 8/ ; Switchboard type,
10 amps to 1,000 amps, 101, to 50/.. Elliot
Substandards, brand hew, 45/ ; Co;nbined.
10 amps and volts on base, 25/,

AMPLIFIERS. 2 -Valve, 40/-; 3 -Valve, Mk.
III, new. Make Loud Speakers on crystals
shout, £8/10.

BATTERIES. Pelo & Radford-, 6-v. Bull Pup,
42/-.

BOXES, H.T., Teak, 200 volt, 6/6; Mahogany.
100 volt, 7/-; 60 volt, 41- All Plugs.

CHARGING BOARDS and Switch Panels,
new, 17/6.

CLIMBING IRONS, 7;6 pair; Earth Spikes,
11-.

CORDS. Telephone Head Double, 2/-; Single,
1/3, Battery Twin, 3d. ft.

CRYSTAL DETECTORS. We have an entirely
new enclosed pattern of Perikon and Tickler
for your panel. Very smart. 2/9.

CONDENSERS. Fixed, 1/-; Murdoch panel.
front 18/6; 10,000 volts, 15 f..

DYNAMOS. Ours are the cheapest. Charging,
6/8 amps, £3110; 12 amps, £8/10;
500 volts. Motor Generator, new, £16. All ball
bearings.

EBONITE. Sheet, Rod, and Tube. Any she cut.
FILAMENT FUSES. Holders, Navy, 1/- pair;

Fuses 1, 2, -and 3 valve. 9d.
UNITS, for C.W. Transmitters, T.V T. In

case with condensers, plugs, etc., 10-1,00
volts A.C.,

LOUD SPEAKERS, 30/-. Horns only 5/-.
MASTS. 15 ft., Steel and guys, .7/6; 40 ft.,

Hollow Spar, R3 / 10.
MORSE RECORDER, new, £12. Enclosed

Keys, 2/6; Vibrators, 5/-.
POTENTIOMETERS, 12/8; Admiralty. 15/..
RECEIVERS, B.B.C., Crystal. 30/-; Marconi

Trench, £5/10; Mk. IIb. 2 -Valve, £7/10;
M.H., 3 -Valve. £25.

TRANSFORMERS. P.O. Telephone, 7;6;Marconi, 20/-; Intervalve ,19-
TELEPHONES. Solo L.It , 3516; Doubts Head,

12/ ; Sullivan, 12/6; cords, 1/3. H.R ,
French, 191- Sullivan, 25/-: Sterling. 2.000,
48/ -,to 8,060, 56;-. Brand new, wills cords,
guaranteed.

TERMINALS. 4 B.A. Govt., double, Puts
lacq tiered, 2/6 and 3/- don. -

TOOL ROOLS. Neat Leather (lost., 3/6. For
Electricians.

TRANSMITTERS. 1 -Valve. £5. Power Buzzer
Sets- and Key, 201-. Microphones. 1/ .

VALVES. " B " trans 15/-; Marconi-Osram,
17/6; Dutch and French, 101--

WAVEDIETERS. .£2, to £7/10. Heterodyne,
Townsend and Forward.

WE
have 3 Floors full
of RADIO GOODS. Send us
your wants, or call and
inspect our varied stock.

Close to Aldyate Station, City Met. Rly. First on
Left down Minor! es. Telephone No.: Avenue 4166.

LESLIE DIXON & CO.,
9, Colonial Avenue, Minories, E.1.

TO THE TRADE.
EBONITE -COPPER WIRE, BARE and
COVERED-AERIALS-SLEEVINGS, ctc.

Wireless Supplies. Prompt Delivery.

Cables & Electrical Supplies, Mica House.
Of ford St. Caledonian Rd., London, N.1.

Telephone: :North

THE NEWTONIA WIRELESS FACTORY
FOR ALL WIRELESS PARTS AT FACTORY PRICES
13/15, WHITCOMB ST , W.C.2

Regent 5469 LONDON,

Biggest Bargain Ever Offered
in Wireless

11112:s PHONES
3:3 each, 6! per pair.

POST PAID.
V.A.NP', 93, Hornsey Rd., London, N.

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

A committee has been appointed by the Postmaster
General to consider the broadcasting question. The
selection of the members of this committee is by no
means a happy one ; the committee is not hilly ,

representative of the hundreds of thousands of amateurs
in this country. No representative of the Radio
Association is chosen -and the Radio Association is
certainly representative of the listener -in." And
one or two of the gentlemen selected to serve have no
particular claim to a thorough knowledge of the real
situation of the amateur to -day who wishes to make
his own apparatus.

It would have been much better to have selected a
committee consisting entirely of practical instead of
theoretical experts.

The committee is charged to consider broadcasting
in all its aspects, the contracts and licences which have
been granted, or may be granted, the action which
should be taken upon the determination of the existing
licence of the 13.13.C., uses to which broadcasting may
be put, the restrictions which may need to be placed
upon its use or development.

In the House the other day, the P.M.G. said, " every-
body on the committee would more or less represent
the listener -in," A list of the committee members
will be found on the Notes and News page. In the
opinion of POPULAR WIRELESS they represent, on
the whole, the listener -in rather less than more. But
it is hoped that the result of their labours will end in a
satisfactory solution of the present broadcasting
problem.

THE EDITOR.

Owing to the enormous number of queries
received daily from readers of 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 be exercised in answer.
ing queries. Until further notice three questions
from one reader will he the limit for one letter.
All questions should be addressed to POPULAR
WIRELESS Queries Department, Room 138, Fleet -
way House, Farringdon Street, London, E.C.4.

Readers are requested to send the necessary
postage for reply.

The Editor desires to direct the attention of
his readers to the filet that, as much of the in-
formation given in the columns of this paper
is of a technical nature and concerns the most
recent developments 111 the Radio world, some
of the arrangements and specialities described
may be the subject of Letters Patent, and the
amateur and trader would be well advised to
obtain permission of the patentees to use the
patents before doing so.

" INTERESTED " (London). -(l) If an earth
wire is connected to a cold water tap, and
during a thunderstorm earth -aerial switch was
employed, would a person touching the tap be
in danger if lightning struck aerial ? (2) Is a
cold -water pipe connected to a cistern a 'good
earth. If not, what is best ? (3) If a buried
earth is used, what is the earth lead to be
attached to (old iron ?), and does this need
periodically moistening ?

(1) Not in any great danger. (2) This would make
quite a good earth, but a burled one would be more
satisfactory. (3) Zinc sheet is best. Pack coke
tightly around it and bury it as deep as possible
Periodical moistening would certainly help.

D. N. (London). -Please give me dimensions
and construction of an H.F. transformer to
tune to wave -lengths of about 500 metres to
get broadcasting.

A suitable transformer for this purpose consists of
a flat bobbin of ebonite 3 in. diameter, # or 1 in. in
thickness, with a groove cut in the outer edge about
I tot in. deep. Four brass pins are fitted to the
under side of the bobbin, and these are spaced in a
similar manner to the pins of an ordinary R type
valve. A transformer of this type giving wave-
lengths from 400-500 metres should have about 70
turns of 40 D.S.C. S.W.G. copper wire for the primary,
and a similar number of turns for the secondary

The windings should be in the same direction and
should be separated from each other by strong waxed
paper. A variable condenser of about -0002 mftl. should
br used across the primary for tuning -

* *

A. E. W. (Brighton). -How is the resistance
capacity method of coupling accomplished ?

This method of coupling is effected by inserting a
resistance of about 50 to 100,000 ohms in the plate
circuit of the amplifying valve, while the plate is also
connected to the grid of the next valve by a fixed
condenser in series This condenser has a capacity of
about '0002 or'0004 rufds. while the grid of the second
valve is also provided with a grid leak to earth, the
leak having a resistance of 2- to 3 megohma This
reAstancevalue is best obtained by experiment, as the
most efficient value will vary according to the valve
used. By using a resistance capacity coupling. the
usual tuning of the H.F. plate circuit is avoided. It
must be remembered, however, that this method of
coupling is only satisfactory, as a general rule, on
wave -lengths above about 1,200 metres. Below
this wave -length you will find that the tuned anode
(single coil) still give the best results, though, of
Mine, this latter requires very careful tuning.

* * *

G. H. M. (Chelsea). -What is the unit of
inductance and how can the inductance of a
coil be simply calculated ?

The inductance of a circuit is measured in terms of
a unit -called a henry. The amount of inductance
denoted by one henry is such that the application of
a difference of -potential of one volt would cause a
current change of one ampere to take place in the
circuit in one second. As this unit of inductance is
rather large for practical purposes, the one -millionth
part of it, the micro -henry, is used as being a more
convenient unit for wireless purposes. The inductance
of a coil can be roughly determined by the following
fortnula :

L>4 -a A N' x 10-, henries.
Where A meals the sectional area of the coil its
square centimetres,. N equals the number of turns
and 1 equals the length of coil in centimetres. This
formula is only applicable to coils having air cores,
and does not take into account the effect of the
insulation of the wire.

NEXT WEEK.
Next week's issue of POPULAR WIRELESS
will contain another special article by
Our Scientific Adviser, Sir Oliver Lodge,
F.R.S., DSc.

(Order your copy NOW !)

J. B. K. (Norfolk). -Can you recommend
a circuit that will enable me to hear most of
the Broadcasting, stations ?

The circuit of a three -valve set given above shout,
enable you to hear London, Birmingham, Newcastl;
and Manchester, and possibly Glasgow and Cardiff
though these latter may be difficult to tune in. 0
course the French stations will be audible and the
Hague also. Reaction is provided by coupling the
coil D to the tuned anode, C. All the coils are o
-honeycomb fashion, mounted in two sets of two
coil holders. A and li are together and C and D are
together in another holder. The values of the coils
for broadcasting should he somewhere near the
followine : A is 50 turns (honeycomb), B is 75
turns, C is 75 or 100 turns, and D is about 50-7r
turns, The condensers are as shown. while the
condenser across the coil B should be 'from '001175
to '001. natl.

. _ .

(Continued on page 456.)
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Just as the eagle is "King of the
Air," so is the Chakophone" the

master of Wireless reception.

Amateurs can build their own Sets from
complete sets of parts, on the Unit
System. :: :: Panel type cabinets.

TO ANNOUNCE
the opening of our new London branch offices
and showrooms which, at the request of many
friends, have been completely equipped for
demonstrating the remarkable combination
of efficiency and simplicity of operation of

REGD.

RECEIVING SETS
AND WIRELESS EQUIPMENT

The completely assembled Four -Valve " Chakophone Set here
illustrated is only one of many models typical of the high standard
of " Chakophone " skilled workmanship and efficiency which
readers of " Popular Wireless " are invited to call and see

If not convenient to call, send 3d. -stamps for fully illustrated
Catalogue of -Chakophone- Radio Receivers and com-

ponent parrs.

EAGLE WIRELESS
SUPPLY CO., LTD.
Offices and Showrooms London Depot:

8, GREAT RUSSELL STREET, LONDON, W.C.I.
Close to Oxford Theatre. - Phone: MUSEUM 2848.
WORKS : EAGLE ENGINEERING CO LTD.. WARWICK.

L.T. BATTERY
POTENTIOMETER

"IGRANIC"
RADIO "A" BATTERY

POTENTIOMETERS
Signals from Crystal Sets
Amplified Considerably.
Essential for Grid and Plate
Circuits of Valve Sets.
Write for Leaflets Z 45

1 4 9
Queen

Victoria
Street,

LONDON

Glasgotc,
Newcastle,

DEVICES

Manchester. . Bradford,
Cardiff, Birmingham.

allbradons
SCIENTIFIC TUNING STAND for above coils:

2 -coil stand, with 2 -coil holders (post 6d.) 9/6
3 -coil stand, with 3 -coil holders (post 9d.) 12/6

(Extra coil -holders, 1/3 each.)
" SENSITONE " CRYSTAL, the super crystal, tested and

guaranteed per specimen 6d.
INSULATED EYELETS, for Indoor Aerials (post 6d.) per doz. 1/6
COMPLETE SET of ?arts for making a Broadcast Receiver

(post 9d.) 6/-
SPIDER FORMERS, for making own Inductances each 3d.

STALLOY DIAPHRAGMS each 4d.
LAMINATED SWITCH BLADES each 3d.
SW ITCH ARM, complete with knob, boss, bush and spindle, ea. 1/.

. 47 S.W.G. D.S.C. wire, sufficient to wind one H.R. ear -piece,
per bobbin 1/-

EXTENSION HANDLES each 0d.
Ex -ARMY SINGLE EAR -PIECES, 150 ohms (post 3d.) 2/9

SCIENTIFIC SIJI:41:47-Alr'STORES,
126, NEWINOTON CAUSEWAY, LONDON, S.E.1

. t, 3. rissiazx axasev04. 0.01 St_ ueozp's Circus. Landon, S.E.1.

Works:
Elstow
Road,

BEDFORD

SENSATIONAL, REDUCTIONS.
SCIENTIFIC BASKET COILS, 150-4,000 metres, covering all

telephony wave -lengths (post 3d.), with Diagrams and
the set 2/6

-HARMO
12/6 12/6

The

HARMO
INTERVALVE
TRANSFORMER

for

Efficiency.

The

HARMO
is

TESTED
and

GUARANTEED.

IF YOUI? SUPPLIER CANNOT
SUPPLY YOU - WRITE US.

Manufactured by

ANDERSON & ANDERSON
Manufacturing Electrical Engineers.

937, Romford Road, Manor Park,
LONDON, E. 12.

'Phone : Ilford 868.
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GRIFFIN'S
THE MAIL ORDER STORES.

REAL STOCKISTS
OF QUALITY GOODS.

" GRIFFIN MAGNUM" VALVE SETS
3 and 4 Valves.

TWO - VALVE "BABY MAGNUM,"
Complete with Phones, Accumulator,
H.T. Battery, Valves and all Aerial

Requisites.

£13 2 6
B.B.C. extra.

JUST COME AND HEAR, SEE AND BUY

" GARCO " 'PHONES, the Latest, '3,000
ohms, some liniah 25/ -

GENUINE "BRUNET " 'PHONES, 4,000
ohms 22/6

GRIFOCRYST, No, 2 Set, B.B.C., com-
plete with 1 pair 'Phones, Aerial, Insu-
lators, Crystal, Lead-in, etc. £4-5-0

Wonderful value. Free trial given.
COIL HOLDERS, ELL, 2 -way 8/6

3 -way 11/9
for Basket Coils 7/6

EBONITE SWITCHES, beautiful finish:
D.P.D.T., 3/6; D.P.S.T., 2/6; .S.P.S.T.,
1/9; S.P.D.T. 2/

VARIABLE CONDENSERS. Accuracy
Guaranteed:
.0005 9/6 Panel Mounting 7/6 Vernier, 6/-
.0003 9/- 7/.
.0002 8/6 6/6
.0001 7/6 5/6

INTERVALVE TRANSFORMERS, 12/. and 15/ -
PATENT BRASS 'PHONE CONNECTORS

for 3 pairs 'phones 2/-
4 pairs 2/3

ENGRAVED COND. DIALS, with knob 1/6
With Extension Arm 3/ -

ENGRAVED RHEOSTAT 9d.
FILAMENT RESISTANCES 2/6, 3/ -
DUTCH VALVES 10/-
H .T. BATTERIES, 36 v. 6/6
SWITCH ARMS 1/. and 1/6
HIGH -FREQUENCY PLUG-IN TRANS-

FORMERS, with 4 tappings and switch,
from 150 to 2,000 metres each IS/ -

CONDENSER PANEL, 0 -in. by Sin fitted
with .0005 cond. and 3 -plate Vernier,
with extension Handle 16/ -
Essential for long-distance telephony.

POTENTIOMETERS, see ohms 4/ -
BASKET COILS, 'Set of 6, 150 to 3,000,

wound with 3 -strand Wire, shellaced 6/.
BASKET COILS, for Broadcasting '

per pair .2/4
one tapped Tens and

Units 3/6
BOBBINS, 47 g. D.S.C. wire, f, or. - 1/-
H.T. CABLE for Lead-in per yard 3d.
Ex -GOVERNMENT FLEX., value per yd. 6d.
RUBBER -COVERED WIRE, 22g. 12 yds. 1/4
RESISTANCE W IRE, 22g. Eureka..12 yds. 10d.
VARIOMETERS, Rota ,S;* Stata, Moulded

Ebonite, wound 20g. D.S.C. 15/6
DEWAR SWITCHES 3/6
VOLTMETERS 4/6
MICROPHONES 2/6
S.P.-SWITCHES 4/6
TWIST DRILLS, in Sets, 1/32 to .1.

1;32 to ,I

2/6
4/3

TAPS, 2 and 4 B.A. 5d.
DIES, 2 and 4 B. A. 11d. -

Pr R A. DIE SUPPLIED.
Complete List of all Parts sent Free

GRIFFIN
WIRELESS SUPPLIES CO.,
82', NEWINGTON CAUSEWAY,
H op 18013. LONDON, S.E.1.
(2 Minbtes from Elephant- and Castle Stations).

RADIO'TORIAL IIIIIIIIIIIIHIIIIIIIIIIIIIIIIIIIIIIIIlIIIIIIIlHhIlllllhIlIIIII

QUESTIONS AND ANSWERS. WIRELESS CRYSTALS
(Continued from page 454.)

" RENEWED " (H0171Sey).-I have a French
R valve and a Marconi Osram. Is it worth
while having them repaired ?

It is hardly worth while having the former reno-
vated, as for a few shillings more you could buy a
new valve. The M.O. valve, however, will probably
be worth it. But you must not forget that though
the renewal of the filaments is quite successful you
will not have exactly the same valve on its return
froth the repairers as you did at the outset. Though
the plate and grid are the same, the degree of vacuum
seems slightly different, while those valves that we
have tested appear to take more current than they
did before renovation.

M. D. (Radlett).-How can the wooden
cabinets of wireless sets be polished ?

There was an article dealing with woodwork in
POPULAR WIRELESS of April 7th in which this point
was -detailed at length. The wood must be stained
a mahogany red or any other colour that is desired.
To obtain the former a solution of Bismark brown in
methylated spirit is used. The next step is to smooth
the surface of the wood with very fine sandpaper.
Finally the wood is polished with French polish,
using a cotton wool pad, and going over the box time
after time until a good finish is obtained. The process
of polishing must be carried out carefully, very little
pressure being applied to the polishing pad...

* * *

R. S. P. (Suffolk). -What are the connections
for adding an H.F. valve to the super -crystal
set described in POPULAR WIRELESS No. 38 ?

Your easiest plan would be to add the H.F. panel
described in our issue No. 34. As has already been
explained in these columns, the primary and second-
ary of the crystal set are disconnected from the
detector and the 'phones. Thus in this case the
primary coil connections are exactly as shown in
the article on tile crystal set, but the secondary is
connected one end to the grid of the H.F. valve
(terminal Gi) while the other end goes to the filament
(F on panel). The '001 variable condenser also goes
with the secondary, being connected on to the same
terminals. The H.F. panel is left as shown in POPULAR
WIRELESS No. 34 except that the lead from the
secondary of the H.F. transformer that is connected
to L.T. minus on the panel is connected to a new
terminal which should be inserted between O.G. and
L.T. Minus. Thus the secondary of the transformer
is now connected to 0.G.; and to the new terminal.
The crystal connections then become, one side
of crystal to 0.G., other side to blocking con-
denser, same side of blocking condenser to one side of
'phones, other side of 'phones to second terminal of
the blocking condenser and to the, new terminal on
the H.F. panel. So, running over the connections,
we have : Aerial and earth to primary as before ,

secondary to G and F do panel, to Whicleterminals
go the connections from the variable condenser also.
One side -of crystal to 0.0 and other side to 'phones
and 'phone condenser, other side of condenser and
'phones to new terminal 011 panel.

* -

" PUZZLED (New Cross). -What is the sim-
plest form of spark transmitter that wilt have
a range of 100 yards ?

The transmitter consists of a small spark coil,
such as a Ford spark coil, which is connected to two
brass balls used as the spark gap. To these balls
rods are fixed each having at Its free end a large
metal disc. The primary of the coil is connected to
a 6 -volt accumulator and tapping key in series with
it. A condenser placed across the spark gap will
help to intensify the spark and create a more truly
oscillatory discharge. A small condenser should be
connected across the vibrator or make and break
contacts to eliminate excessive arcing at this point.
This apparatus must not be connected to the ordinary
aerial and earth' as it gives an untueied wave and.
would not be permitted by the P.M.G. If this were
done. We believe that no pennifision for use has
to be obtained where only the discs are employed
'and neither aerial nor earth in the proper sense of
tile word is utilised, but in -the interests of other
wireless amateurs the apparatus should not be used
during broadcasting hours.

* * *

T. A. (Glasgow). -I live in a top floor flat
with windows overlooking nothing but
bricks and mortar. Through One 'window
passes a 'phone wire. Would a frame aerial
outside the other window be O.K. for, receiving
the Glasgow station on a crystal set ?

(Continued on page 458.)

Quotation on all approved Crystals.

OUR SPECIALITY

"TALITE"
(Trade Mark)

Every Piece Tested.
The Most Dependable Crystal.

Sole Selling Agents :

Harding, Holland & Fry, Ltd.
27, Garlick Hill, E.C.4.

'Phone /City 591. Telegrams1 Seedtime,
 2146. (Cannon, London,

Ask for " TALITE " and
II. H. & F. Special Contact Wire

to assure best results.
vsmor_aoSILIAE OIN11;1?".

Ask for WINDOW BILLS.

BUY OF THE MAKERS
2 -Valve Sets, fitted with out patent £7 5 0Crystal Sets 1 15 0
1 -Valve Amplifier 2 10 0
2 -Valve Amplifier 5 0 0
Headphones, 4,000 French 17 0Headphones, 4,000 B.B.0 1 5 0
L.F. Transformers (Best) 14 6Detectors, mounted 2 0
Detectors, Vertical, enclosed 3 6Filament Resistance 2Switch Arms 1 3Nuts, Washers, Contact Studs,Terminals, &c.Complete parts for making up

Valve & Crystals Sets.Genuine Hertzite, 9d., is. 6d., and 2s.
Sheet Ebonite.
Trade Supplied. Agencies open.

Write for ourcalat..Astedredre.rs by return.

G. H. TURNER & CO. LTD.,
9, Cross St., Hatton Garden, E.C.1,

Telephone:, Holborn 2045.

LUNCH HOUR RAMBLE
STROLL' ROUND TO

SPENCER'S. STORES,
4-5, MASON'S AVENUE,
BASINGHALL STREET,

: LONDON, E.O.
CHEAPEST HOUSE IN CITY
FOR WIRELESS PARTS & SETS

PRICE LISTS FREE.

ABSOLUTELY IT!
THE TURRET AUTOMATIC MORSE BUZZER.

(Prov. pat. 22768)
is the easiest and most fascinating way of master.
ing the code. By means of a travelling tape a loud
buzzer sounds the dots and dashes in the Morse
Code for the alphabet, figures, calls. etc., and each
letter or character is indicated in type while being
rendered.

This apparatus quickly trains the ear to instinc-
tively read messages. You must learn Morse. Send
at once. price complete 20/- Poet tree.
W. PRESTON TURNBULL, 26,CowperStreet,Leeds

A Book Bargain
Elementary Principles of Wireless Telegraphy,

By Bangay. Explains in simplest possible manner
the theory and practice of Wireless Telegraphy.
Complete in two parts. -Fully illustrated. Pub-
lished, 7/6. Army surplus. A few copies offered
(new') 3/6 complete, post free. Mention offer 120.
FOYLES, 121, Charing Cross Road, London,

roonense Stock (Second-hand anti New) on all subtitle.
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Startling Reduction
Exceptional value in

"THE UNIQUE"
3 -VALVE

RECEIVING SET
As can be seen by the photo-

graph this set has a unique
design and a high finish. The
valves are behind the panel, out
of the way, and can be seen by three peep
holes. The batteries fit into the cupboard
on the left, thus making the set absolutely
self-contained. Has a High -Frequency

Transformer with one D.T. and one L.F., has a Tapped Inductance with plugs for coils of higher wave -lengths.
218 : 18 : 0 complete with phones, accumulators, batteries, aerial, and two insulators.
There is no doubt that this is the finest piece of workmanship which can be had at this price.
B.B.C. Royalty Stamp 22 : 5 : 0 extra.

4 Valve set, complete with all accessories 223. B.B.C. Royalty Stamp 22 : 15 : 0 extra.
Telephone: CLERKENWELL 5434.

WIRELESS INSTALLATIONS LIMITED.

Size of Cabinet 2ft. by lft. by 7 ins.

Dept. A. 81, TURNMIL L STREET, LONDON, E.C. Neari"""iteFarring Rdon St.Station, Metropolitan ailway.

YOU DO WANT PERFECT RECEPTION --
DON'T YOU ?

Then let me demonstrate THE machine.

JAMELL L.F.1.
2 -Valve Receiver, 1 detector and 1 note £8 10 0magnifier CABINET alone - .
CABINET, complete with everything for £ 1 5 0 0perfect reception -

Accumulators from 21 /- Headphones, 4,000 ohms, from 20/-
1 shall be pleased to see you and demonstrate one of these
superlative machines, with no obligation to purchase. Broadcasting

from 11.30 a.m. to 12.30 p.m. and from 5.30 p.m.

H. W. JAMESON, 3, Tower Hill, London,
E.C.3 Nearest Station, Mark Lane, Underground Railway.

Office opposite main entrance, Tower of London.
Tel. No.: Illinories 2549 Tel. Address : "Shrewdest," London.

-SOMETHINC FOR NOTHINC-1
 To every purchaser of one pair T.M.C. 
I(4,000 ohm) Headphones at 32/
we will give entirely

FREE OF CHARGE
IA perfect Crystal Receiving Set, 9 in. by 6in.,

Carriage Paid to any part of the U.K., fully
 tested before despatched. Satisfaction assured.

SEND AT ONCE 32/ -
DEVONSHIRE WIRELESS CO.,

I 124, Devonshire Street, Birmingham.
Limums mom

Birmingham

WIRELESS
And everything for it at the

CHARTER RADIO SUPPLIES.
Look what we can offer you !

3 -VALVE SET £18 18 0 LEADING -IN TUBES, 6 in 113
(plus royalties> LEADING -IN TUBES 9 in 1 /9

2 -VALVE SET 8 0 LEADING -IN TUBES,, 12 2/6
(plus roy alties) AERIAL EARTHING SWITCH 2 /6

CRYSTAL SET £1 10 0 EGG INSULATORS each 3d.
(including royalties) H.F. TRANSFORMERS. all

5 -STUD SWITCHES 3/6 waves each 8/6
10 -STUD SWITCHES 5/5 CRYSTAL DETECTORS each 2/6

VALVE HOLDERS (flanged) 1/3
VALVE HOLDERS (non -flanged) 1/ -

SPADE TERMINALS each 2d. FIXED CONDENSERS, all
SLIDER RODS, with Knob, capacities 2/6

Spring, and Plunger each 10d. 6 -SLOT H.F. TRANSFORMERS,
AERIAL WIRE, 7/22, per 100 wound 300 to 2,500 5 0

feet ' 3/ TERMINALS. All sizes stocked.
WE CAN SUPPLY ANYTHING IN THREE DAYS.

Terms :-Cash with Order.
161-2, CHARTERHOUSE CHAMBERS, CHARTERHOUSE

SQUARE, LONDON, E.C.1.

SERIES PARALLEL 5/.

The ideal
INSULATING VARNISH

HARDICOIL
SHELLAC INSULATING
:: VARNISH CEMENT .  
Guaranteed made from pure Shellac, A saturated
solution in the cold. Perfect for all insulation work.

Enquiries invited front the trade.
6d. and Xi- Bottles. Also in BULK,

HARDICOL IS OBTAINABLE FROM THE
USUAL DEALERS AND THE MAKERS:

A. F, HARDINC & CO., LTD., EXMOUTH ST., STEPNEY, E.
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H L L9s QUESTIONSRA I CATDR ANALS WERS.
(Continued from page 456,)

WIRELESS ACCESSORIES
with the"HALL MARK"

of QUALITY.
ALL PREVIOUS PRICES CANCELLED.

French "Brunet" Headphones
22:6 Postage 9d.

French "Sidpe". Headphones
21/- Postage ad.

BRITISH HEADPHONES
4,000 ohms. Very Light. Beautifully Finished
Malloy Diaphragms. Complete with Cords.

Adjustable Earpieces.

Postage 9d.

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

Parts Assembled for
Capacity Complete Panel Mounting

.001 6/2 12/6

.0075 6/9 11/.

.0005 411 9/6

.0003 2/10 81-

.0.002 2/2 7/

.0001 1/10 6/.
Top and Bottom Drilled Ebonite Plates,

1/3 extra; Vernier, 3/..
Intervalve Transformers, Ratio Si to I, finest

manufacture, 12/9; 5 to I ... 14/.
Crystal Sets in Cabinets, from ... 22/6 to £3 10s.
Aluminium Condenser Vanes, fixed and

moving, 22'24 gauge ...
Spacers, true to .001, Small, doz , 2d.; Large,

Ebonite Knobs, tapped 2 B.A., with brass
nut, let quality, Ad.; 2nd quality ... 24d.

Aerial Wire, 7;'22 hard drawn copper, in 100 -ft.
2/4

Valve Legs, with nuts and washers, 9d.
a doz. each 1d.

Two Coil Holders, solid ebonite ... 4/6
Three Coil Holders, solid ebonite, with long

arms to avoid capacity effects ... ... 9/6
Crystal Detectors, adjustable in every way 2/.

Do. Do. enclosed in glass case ... 4/ -
Engraved Ivorine Scales, 0 to 180, round or

square ends ... 2;d.
Filament Resistances, extraordinary value,

velvet action ... 2/3, 3/6 and 5/.
Switch Arms, complete with knob, collar,

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

Valve Holders, turned ebonite, complete with
nuts, 1/2; 2nd quality ... ... 10d.

Crystal Cups, Plain, 1d.; one, two, or three
Terminals, complete with nut and washer,

1d., 2d., 3d.
Basket Coils, set of 7 ... 3/9
Contact Studs, .1 in. hi in.; 4d. per doz.;

complete with nut ans washer ... doz. 6)d.
Insulators, white egg, 3d.; green egg, 4d.;

green shell ... ... each id.
Stop Pins, 7d. doz.; each 1d. -
Valve Pins, with nut and washer ... each ld.
Brass Nuts, 2, 3, 4 B.A., doz. 3d.; .5 and

Ebonite Sheet, 3 1G, I (cut to any size) lb. 3/6
Fixed Condensers, any capacity ... each 1/2
Grid Leak and Condensers Combined... each 31.
Slider Plunger, complete ... ... each 4d.
Slider Rods, 12 -in. or 13 -in., 1 -in. square

brass, drilled both ends ... 4d.
Hertzite, 1/6; Bornite, Darborundum, Galena 4d.
Screwed Brass Lengths, 12 -in. 2 or 4 B.A., ea. 3d.
Inductances, wound 22 24 enamelled wire, ea. 3/2
Leading.in Tubes (EbonKe), 6 -in., 10d.; 9 -in.,

11d.; 12 -in. ... each 1/1

Orders under £2 kindly remit ample
postage. Balance refunded if excess sent.

SEND FOR FREE LIST.

TRADE HALL'S SUPPLIED

: REGENT 1282
71, Beak St., Regent St., London, W.1.
OUR ONLY WE HAVE NO
ADDRESS. BRANCHES.
Hours : 8.30 a.m. to 8 p.m.; 1 p.m. Saturdays.
bItiveen Piccadilly Circus and Oxford Circus.
'Buses 3, 6,12, 13, 15, 32, 51, 53, 59 and 88 pass

No, a frame would not be much good. We would
recommend a short- four or so wire aerial of the type
shown in the accompanying sketch. The usual
earth is of course required.
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P. R. (Aylesbury). -How can one test the
polarity of an electric main with a compass ?
Is it possible ?

Quite possible. A rule easily remembered is that
in connection with a conductor and a compass needle
current travelling from South to North Over compass
deflects the needle to West. Remember the word
" Snow." Now the current travels always from
positive to negative, so that suppose there is a cable in
circuit with a lamp or something, running over the
compass as in the accompanying diagram, if the
current is passing from X to Y the needle will deflect
to the West, therefore towards Xis the positive pole.

* * *

" REGULAR READER" (Plaistow).. -(1) I am
shortly putting up an aerial. Which type do
you recommend, the single or the double,
when the length will probably be about 25 ft. ?
(2) Is the lead-in of the same calibre wire as
the aerial or is it a finer wire ?

(1) The double wire would be more satisfactory
when you only have such a small length. Get it as
high as possible. (2) The same wire as the aerial will
be suitable for the down lead.

" IGNORANT " (Birkenhead). -Is it necessary
to have an accumulator in a receiving set ?
If so, to what purpose is it put ? .

With a crystal set no local current whatever is re-
quired except with a carborundum crystal. But with a
valve set an accumulator of 4 or 6 volts is required to
heat the filament. A crystal set would be satisfactory
for receiving Manchester broadcasting from Birken-
head.

* *

" WINKLE " -(Durham).-On an inductance
coil 12 in. by 4 in., could I get down to 5 N O's
wave=length (400 metres), and what would be
the highest wave -length ?

You should be able to tune between 300 and 2,003
metres, winding your coil with 92 gauge wire.

DELIVERY
BY RETURN.

Accumulators-
-4v. 20 amp. .. 14/8 6v. 20 amp. ..
4v. 40 amp. .. 221- 6v. 40 amp. ..
4v. 60 amp. .. 28/- 6v. 60 amp. ..
4v. 80 amp. .. 81/- 6v. 90 amp...

Carriage and packing free.
Basket Coils. Set of 7. ..
Condensers. (Fixed any capacity) .. each
Crystal Detectors ..

. 2.
.. each

Ebonite Knobs. (Tapped B A.) .. each
Ebonite. (Cut to any size.) .. .. per lb.
Filament Resistances each
H.T. Batteries. 15v... each

each66v... .each
Intervalve Transformers. (5 to 1.) each
Inductances Wound. 12-x4'. - each
Insulators, Egg each

Reel .. each
Pillar .. each

'Phones, " Brunet " 4,115 ohm .. per pair
" Siemens," 4,000 ohm
" Sterling," 4,000 ohm.
" Special," 4,000 ohm.

Switch Arms, 1st quality ..

 99

99

 each
19 2nd quality .. each

Slider Rods. 12"x 13"x t Drilled at each end
each

Valve Holden. With nuts and washers.
Best quality . each I/-

Valve Legs and Nuts . . . .. per doz. 1/.
MONEY REFUNDED.. IF .NOT SATISFIED
All Other Accessories in Stock at Lowest Prices.

POSTAGE FREE ON ORDERS 30/. OR OVER.
WRITE FOR FREE LIST.

J. W. /RUSSELL,
WIRELESS DEPOT.

8, Queen's Road, WATFORD.
'Phone 428.

25/-
82/-
39/6
52/-

1/3
5/-

42/6
4/-
2/6
2/9
7/-

12/-
12/8

8/3
&I.
2&

25/-
81-
32//8
11/78/6

41d.

Pe to-pa n Su per
tke gesa speatza

The finest moderately priced
Lou dSpeaker on the
Gives a beautiful mellow tone
greatly contrasting with the
usual " cheap gramophone"
effect ofother Loud Speakers.
Adjustable- diaphragm to
control pitch of note.
PETO-SCOTT CO., LTD.,
64, HIGHHOLBORN, W.C.1

63/-
Carriag,
Paid.

WIRELESS INVENTORS
Patent: and Trade Harks. Advice Hand -book
and Cons. free. -B. T. KING, Regd. Patent
Agent (O.B. & U.S.A.), 146% Queen Victoria
St., E.C. 4. 'Phone: Central 882: 86 yes. refs.

Beginners Guide 10 Wireless -
Explains, in plain everyday language, everything
you wish to know about Wireless Telegraphy.
HOW TO ERECT, CONNECT, AND MAKE
the apparatus required, and full instructions
for making coils, tuners, and complete valve
and crystal sets. Instructions and diagrams
for a two -valve receiver are alone worth four
times cost of the book. 112 pages, price Is.,
post free. -SAXON RADIO CO. (Dept. 14),

South Shore, Blackpool.

ACCUMULATORS
EXCEPTIONAL OFFERS.

Having purchased a further large quantity of brand new
BEST BRITISH MAKE ACCUMULATORS

CELLULOID (Gwaranteed).
We are offering them at the following exceptionally ,

low prices:
4 Volts 60 Amps. Our price, 20 - Usual price, 35/6

9925 6 II 42/-
296 48/6

99 31 - 19 53,3
4 100
6 60
6 , 120 k
fin teak box) I o CO - ,, .1 10 -
FULLER. SPARTA BATTERIES (Ebonite) in Crates.

Our price Usual.
Type S685a, 6 volts 85 amps. actual .. 65/- 105/-

6 , 112 75/- 130'-
Packing, 2!-. Carriage e.ctra. Approval against rash.

WIRELESS PARTS AT LOWEST PRICES.
H, 13DKV53,

MUSEUM STREET, BLOOMSBURY, W.C. 1.
3r1C-I, LTD.,

..114.(ine : Gerrard 9153. 7'ct. Add.: Nativities, London.

11.

If
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The Ediswan
Model 1923 B
Crystal Set
The Set that is bang up-to-date and bristling with
good features. Selling like hot cakes. Supplies
being turned out at rate of one every 6 minutes.
Shoals of enthusiastic reports from users everywhere.
Acknowledged to be the " best crystal set yet."

Provision for
addition of
Value Note
Magnifier.

P.O. Rea.
No. 433

South construction. Best materials only.
Guaranteed. 200 to 500 metres reception.

Cat whisker adjustment permits finest crystal
pressure regulation can be locked in position

Most sensitive crystal known, protected by ebonite
cap. 25 mile range guaranteed

Entirely British Made.
'Complete with all accessories, ready

for instant use £4 7 6
B.B.C. Tax, extra 7 6

Ask your usual dealer, and if unable to sup-
nig. send us P.C. with his name and address.

Also manufacturers of the famous Ediswan Values (151 -
and 176), H.T.and L.T. batteries, accumuzators. etc.

THE EDISON SWAN ELECTRIC 234:
Contractors to H. M. Admiralty,
War Office, Royal Air Force.

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

71, Victoria St., S.W.1.

Works : Ponders End, Middlesex.

Branches in all Principal Towns.

11111111111M1=111111M1111

GRAMAPHIX 1)111111111_

LOUD SPEAKER

This is a most efficient device to which the
ordinary headphones are clipped and the
Gramaphix mounted on the tone arm of a
gramophone. Straight or curved horns are
supplied to fit from 6 6, the Gramaphix 10 6,
making a complete loud speaker for 17 -

Postage 9d. extra.

We have a large stock
of Component Parts and
Materials, Demonstrations

given free.

Crystal and Valve Sets
B.B.C. M Stock.

Wireless List " U" Sent
Post Free.

Ebonite of all thicknesses in stock cut to sizes as required.

sf_

RICHARD MELHUISHI 1111111117)77)

Telephone: Eslablishe:1 Telegrams:
T611 (3 lines) Holborn. 1828. "1110H:folk, London.'

LTD.
- ELECTRICAL ENGINEERS, TOOL, -
MACHINE & HARDWARE MERCHANTS,

50, 51 & 84, FETTER LANE, E.C.4.

®WIRELESS
111111111111111111111111111111111111111111111111111111111111111111fil

PARTS AND COMPLETE SETS
FRENCH HEADPHONES, 4,000 ohms, with

leather -Covered Band per pair 18/6
BRUNETTE HEADPHONES, 4,00o ohms, per pair 22'6
ERICSSONS Phones, 4,000 ohms,

per
sta

pairmpedB.B.020/-
FRENCH SIDPE,4,000 ohms Headphones, per pair 20/-
Single Ear Phones, Best Make, 2,000 ohms, each

All our Phones Guaranteed
Crystal Detectors, adjustable in every way each 2/- and 2/6

Carded Detectors
each 3e/..cahnd 61/1-6Dust -proof Detectors

Filament Resistances, velvet action each 2/- and 2/6
Fixed Condensers, any capacity each 1/-, 1/3 and 1/6
Slider Rods, Is ins. long, in. square, drilled both ends, 4d. each;

3/6
Aerial Wire, 7,22 hard drawn Copper, 100 -ft. length 2/4 and 2/9
Egg Insulators, 21d. each doz. 2/3
3 -Way Coll Holders. solid Ebonite each - 9/6
Ebonite Knobs, tapped 2 B.A., with brass bush, 4d. each; doz. 3/6
Intervalve Transformers, ratio 5 to 1 each 12/6 and 14/6
Wound Inductance, best quality, 12 in. x 4 in. each 3/ -
Ebonite Dials, 0 to 150 each 9d. and 1/9
Variable Zonclenser Parts, best make, for .0005 mfd 5 6
Crystal Cups each 2d. and 3d.
Valve Holders each 1/. and 1/3
Switch Arms each 1/-, 1/3 and 1/6
Leadin Tubes each 1/-,.1/3 and 1/6
Slider Plunger, 4d. each doz. 3/6
Ebonite Sheet, ,l. I, i lb. 3/6
4 -Volt Batteries,. 4d. each doz. 3/6
Hertzite Crystal box 1/3 and 1/6
Reel Insulators 2d. each; doz. 1;6
Basket Coils, 250 to 1,000 metres per set of 6, 3/. and 3/6

We have a large stock of Mullard, Ediswan and B.T.H. Valves.
Also all Voltages in Wireless Batteries.

WHOLESALE AND RETAIL.
Kindly forward ample Postage. Balance fully refunded.

L. APPLE, LTD., Electrical Engineers,
13, BREWER STREET, REGENT STREET, W.1.

(Telephone: Regent 1584.)



4U0
Popular Wireless Weekly; May 5th., 1923.

HERE'S A
BATTERY
TESTER
that won't
break.

7/6
No. UM.

The
"Break -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 if you have any difficulty send
us your order and we will arrange
for same to be executed

For Trade Terms te'rlte
S. GUITERMAN 13? CO., Ltd.,
35/6, ALDERMANBURY, LONDON, E.C.2.

BROADCAST THESE PRICES.
HEADPHONES, 4,000 ohms, Genuine SIDPE 1916
AERIAL WIRE, 7/22 Bare Copper 100 ft. 2/6
AERIAL WIRE, 7/ 23 Enamelled 100 ft. 316
VALVES ,Dutch or French R ) 10/-
HELLESEN-H.T. BATTERIES, 60 volt 11/6
HELLESEN H.T. BATTERIES, 36 volt...... 6/9
INTERVALVE TRANSFORMERS 12,6

Above in Stock. Postage extra.No list published.

A. H. IVRILLEY1.
17a,

KI
HLBURNIGH ROAD,

(Facing Kilburn Empire). 'Bus Nos. 1, la, 8, 16, 51
pass the door. 2- minutes from Tube and L. & N.W.

Railway,- end 28, 31, 142 'bus.

LOW - FREQUENCY AND
TELEPHONE TRANSFORMERS.
Directions to enable Amateurs to make both

for 4' Post free 2 -

LANG, Ashford Road, Tenterden, Kent.
LOOK I-IIERE

THE " DEARNITE " CRYSTAL BEATS ALL -
Makes -your machine equal to valve set. Good

results obtained on inside aerial. The Crystal that
is sensitive all over. Numerous testimonials; copies
sent on application. Beware of imitations. Obtain-
able) only at this address. These super -crystals are
made up in metal cartridges ready for use. Only1/8 post free. Write for Price List of Wireless
Sets and Accessories.
J. A. DEARNLEY, Electrical & Radio Engineer.
B. Belle Vue St., W. Gorton, NIX.

7.4 .11k SME
DON'T THROW AWAY your oldcrystals before you have triedPLASMET (Plastic Metal)

Imbed the crystal in Plasma and obtain perfect
contact.

NO SOLDER. NO HEATING. NOSCREWS.Price 6d. and 1
Send stamps or P.O. to_

HIINCERFORD &SAYER
38 SDSWORTOUTHFIELD SS.W,1RD.,'WANH. 8

TO WIRELESS EXPERIMENTERS. PATENT YOURINVENTIONS.
TheYtatt9 prove very valuable. Particulars and consulta.
t ions free BROWNE & CO., Patent Agents,
9, Warwick Court, Holborn, London, W. C.1. Estab-
lished 1840. Telephone: Chancery 7547.

-CAN YOU OBTAIN
your parts cheaply? We can supply by post,

the finest value obtainable, on approval.
s.

Filament Resistance, post paid 2 11
Switch arms, Extra Finish, post paid 2 2
Tuning Stand, 3 -Coil, post paid 14 3

CASH 11fTli ORDER. LIST ON APPLICATION.
'GRESLEY -141 CO:,

92, Kingscote, New Malden, Surrey:

RECENT WIRELESS
INVENTIONS.

The following abstracts are specially con-
tributed by Mr. Harold J. C. Forrester,
Fellow of the Chartered Institute of Patent

Agents, 88-90, Chancery Lane, W.C.2.

Grant of the following Patents can be-
opposed and printed -copies of the full
specifications purchased.

193,379.-GES. FUR DRAHTLOSE
TELEGRAPHIE.-VALVE GENERA-
TQRS.-A closed circuit is inductively
coupled both to the filament heating cir-
cuit and to a tuned portion of the output
circuit of a ValVe generator. Wring to this
back -coupling the electron stream is con-
trolled in rhythm with the oscillations of the
tuned circuit and a two -electrode valve will
act as an oscillation generator. The cathode
may be a coil of wire having small heat
capacity, and if a grid is used it is also
linked with the back -coupling circuit.-

193,387.-GES. FUR DRAHTLOSE
TELEGRAPHIE.-VALVE GENERA-
TORS.-The grid of a generating valve
is given a negative' potential by means of a
variable resistance shunted by a condenser
inserted in series inthe plate circuit between
the filament and the negative pole of the
high tension supply.

193,525.-S. G. FROST.-VALVES.-
The grid supports the filament, for which
purpose it may consist of a helical spring
surrounding and exerting tension upon the
filament which it supports by an adjustable
wire and a silica insulating sleeve. Insulating
rods may brace the grid turns or legs of the
filament, and the whole may be constructed
to form a self-contained unit.

193,628-L. G. PRESTON AND
B. HODGSON.-VALVES.-The leads
and metallic supports for the electrodes are
shrouded within and without the valve by
tubes so that the discharge is wholly or
almost entirely between the electrodes
themselves.

193,629.-L. G. PRESTON AND
B. HODGSON.-VALVES.--The elec-
trodes are resiliently mounted in the en-
velope, but are practically rigid with respect
to each other. For instance, a cylindrical
plate may be supported by springs within
the envelope, and the centrally arranged
filament is supported rigidly by insulating
pieces mr the ends of the plate. The leads
to the electrodes are flexible.

193,690.-H. P. P. REES.-R E-
CEIVING S E T A loud speaker is
arranged within the casing of a valve re-
ceiving set, and may be switched on in
place of the headphones when desired by
a switch at the side of the box. Switches on
the lid allow the high or low frequency

-amplifiers to be cut out, or the detector
filament circuit to be adjusted. Further, -
any of six different high -frequency trans-
formers may be plugged in as desired by
a plug switch co-operating with sockets on
the box lid.

CRYSTALS.Hertzite,Electronite, Permanite, Talite,Zincite, Copper -Pyrites, Galena, Bornite.
Silicon, etc: Wholesale only. Delivery from stock.
-THE AMAX CRYSTAL CO., Red LionHouse, Red Lion Court, Fleet Street, E.C.4.,

FROM STOOK;
VARIABLE CONDENSERS COMPLETE.-

Parte Assembled for
Capacity. complete. Panel Mounting

.001 .6/- 12/-

.0005 4/ el 
Others Pro Rata.

Well finished and fully guaranteed.
Top and bottom platen (drilled) 1/. extra

SWITCH ARMS (bat quality) 1)3
CRYSTAL DETECTORS (in glass case) 3;6 and 41S -
VALVE HOLDERS (turned ebonite with nuts)...
AERIAL WIRE (7 stranded) 100 ft. 2/5.
INTERVALVE TRANSFORMERS 121 -
EBONITE DIALS (engraved), 3 in., 1/3; 2 in 1/ -

Postage extra on orders less than £2.
Money refunded if all articles are not

. satisfactory.
WRITE FOR PRICE LIST SENT POST FREE.
R. W. AERSTALL AND CO.,

RADIO HOUSE, 98,'YORKSHIRE St., ItOCHDALR.

ELECTRADIX RADIOS
Immediate Delivery
from our Huge Stocks.

Everything from a Wave Meter to
an Earth Clip.

The best equipped City depot.
COME AND SEE US.

9, Colonial Avenue is first opening on
left in the Minories, near Aldgate

Station, Metropolitan Railway.

LESLIE DIXON &Co. Avenue1.e1.66
9, Colonial Avenue, London, E.1. ,

WHY BUY EXPENSIVE EBONITE ?
TRY THE NEW " SOLENITE." Same
appearance. Holes easily made with bradawl,
spike or a punch. No danger of splitting. 24
square inches V-, and proportionately, post free.
Any ze cut to order; thickness,- in. Send
measurements and cash with order to DAVIS,
20, ALBANY ROAD, MANOR PARK, E.12.

-3 -VALVE SET £16 10
Complete set of parts. Clear diagrams and bestquality apparatus. 200-3,000 metres. Lists free.

THE BRITISH GENERAL RADIO CO. LTD.,
74, Hendford, YEOVIL.

ACCUMULATORS, H.T. BATTERIES.
AND VALVES.New and Guaranteed.

4 -Volt, 25 -Amp. Celluloid 11 / 3. Postage 1/,
4 - Volt, 40 - Amp., 17 / 6 6  Volt, 40 - Amp., 25 ; 64 60 21/3 6 60
4 80 27/- 6 80 36/.1
4 ., 100 33/ 6 100 45/Packing 1/6 extra. Paekin 2f- extraR.T.II. " Valves 536 -Volt H.T. Battery Heileman /30: rostage60 
Cash with order. Goodi'despatched per'z'3turn..
LOWKE & SONS, LTD., NORTHAMPTON.

VARIOMETE RS.
We make Variometers for Tuning and for
Anode Reaction. Ready for Panel mount-
ing or in Polished Case. - Wound for

Broadcasting Wave Length.

FRASER & GLASS,
Middle Lane, Hornsey, London, N. 8.

FREE LIST forwarded on receipt
of Post Card.

Crystal Sets from 6 6 (11,7r 10 6)
Valve Sets from 35 - 40 -)

'Phones from 18 6
ASTOUNDING VALUE.

All parts supplied per return post
NOTHINC TOO BIG-NOTHING TOO SMALL.

TRADE SUPPLIED.
Ft OMNI MFG. CO.
1 & 3, TuEse Hill, Brixton, S.W.2.

'Phone : Brixton 1535.
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WIRELESS I WIRELESS ! WIRELESS ! and EVERYTHING for IT.

DON'T PAY MORE! NOTE!
N\sloYeePilareb'b:ixseser-1,11;

You May Pay Less for Junk- But DON'T.
" ERICSSON " HEADPHONES (continental)

Our Price, Stamped B.B.C. - - per pair 17/11

" SUPER " FRENCH HEADPHONES. Brand
4,000 ohms, and guaranteed each pair tested. per pair 1 7/6

L.F. TRANSFORMERS, Ratio 5 to 1. each 121
CRYSTAL DETECTORS . 1/6i

enclosed in celluloid unbreakable case 2/3
Beet Makes - - 11Id and 1'3.

7'22 guaranteed. 100 ft. Post 11- 2 2

11 1f

Switch Arms.
Aerial Wire.

CONDENSER VANES. Fixed and Moving per doz. 40.

Gold Cats Whiskers, 3d. each - 5 for 1, -

Silver Cats Whiskers, 2d. each 7 for 1 
Condenser Scales. 0 to 180 - each 4d.

Labels (Ivorine) Earth, Aerial. 'Phone, etc. per doz. 1 Od

Nuts. 2 B.A. per doz. 2 '2,(1. Washers. Small. per doz.1 d.
f f 4 B.A. ., 2d. I ,, Large 2d.

FILAMENT RESISTANCES. 1 /1 Ct & 2/3Smooth Action. Marvellous Value

CONTACT STUDS. with Nut. and Washers. per doe. 60.

Terminals. With andNutWasher, each) & 3d.
Ebonite Knobs. 2 B.A. . each 2d., 3d., 4d.
Spacer Washers. -Small,1 9dper Large, 3d.
Crystal Cups. - 1d., 2d., & 3d.
Fixed Condensers. All Capacities. only 111d.

Our Special Crystal Set, stamped
B.B.C., including pair 4.000 ohm 'Phones,
100 feet 7122 Wire, Lead-in Tube, Lead-in Wire,
4 Insulators, etc. The Lot, 39/6.

ONE -VALVE AMPLIFIER GUARANTEED
VALUE EXTRAORDINARY - 37 6

EBONITE cut to any size by machinery, while you
watt 4 per 11,

.lee ttttt ulators ehrnyeil on premises.
Please remit ample postage. Balance reloaded if e.rcess.

"ELiNAY" wIRELESS Co., 225, flishopsgate, London, E.C.2
OPEN SUNDAY 11-2.30. TRADE SUPPLIED 'Phone : BISHOPSGATE 2292

=AN OPEN LETTER
to the possessor of a home-made Wireless Set

COALVILLE.
Dear Sir,

There's credit due to you for building your own set -
especially if it works O.K.

Perhaps there's a slight something which is puzzling you,
and detracting from the satisfaction you feel over the job.

If so, there's an easy way out: Let us run through the
whole thing for you, and hand it over to you promptly,
IN THOROUGH WORKING ORDER.

If you have purchased your parts from us we offer you
this service free. Otherwise we make just a nominal charge.

Just send us a line for particulars of this offer. There
are also one or two more useful things we would like
you to have.

Yours faithfully,

KEMP BROS., Electrical Engineers,
245, Ashby Road, Coalville

0 UCtta
ASHLEY WIRELESS
TELEPHONECQLTD
09 RENSHAW ST.
LIVERPOOL

SOLE AGE:475
AT.M.H E AD GEAR
CLPAITONE LOVOSPEA606

E-.-7,- -- 7
O

We reply by return, :::17.72E371

E E0E Something YOU Want 0,0
Coil Plug and Fibre Band, complete .. .. 1 /. E

El

09 Filament Resistance, Panel Pattern .. .. 2/6 0
El Crystal Detectors, Single Cup on Ebonite .. 2/9 El
O Two -Coil Holder, Ebonite .. .. 8/6 t-,1

u Coil Holders, Fixed and Moving Units, per pair 6/- !A
O Fixed Condensers, any capacity .. . - 21- El0 Grid Leaks, 2 or 3 megohms .. .. . 1 /9 ig

0
El Voltmeters, o.6 volts .. .. 5/- El

0
O ..Combined Amp. and Voltmeters 7/6 0

El

El
El Complete Lists Post Free.

00ry, ELECTRICAL SUPPLY STORES, 0
N 11, /Fcelaritalka Stx-,.._-.-tt, VIPLILIT`ii.X. 000
WO ODIN' 0 RX 1NG

TOOLS
OUR REVISED 1923
ILLUSTRATED LIST

(64 pages),
IS NOW READY.

Send for your copy, post free.
Ask for List No. 23/1.

GEORGIE ADAMS Dept.
P/W../

255-6, HIGH HOLBORN, LONDON, W.G. ls
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VARIABLE
CONDENSERS
'1*t ASSEMBLED "Ile

Approx. Cap. No. of
in Mfd. Plates Price

001 57 .6/6
*0005.- .... 29 4/6
0003... .... 19 3/3
*0002 13 2/6
0001 . 7 2/3

Vernier 1/9

If required to he sent by post, the charge for
is 1/3 per Set extra. Orders only accepted

post and packing
on this condition.

DRILLED EBONITE ENDS with above 1/- per pair.
NOT A BAG OF PARTS, but assembled as

shown above. Knob has a bushed nut 2BA.

SPECIAL
POST COLUMN
The following goods are sent
carriage paid at the special prices
attached, carefully packed. All

orders in strict rotation.
NO FOREIGN Post Orders

Each
SPECIAL RHEOSTAT Igranic

Pattern, 7 ohms carr. paid 5/-
INTERVALVE TRANSFORMERS,

very high quality, 5-1 carr. paid 18/ -
FILAMENT RESISTANCE for 2

valves carr. paid 3;6
FILAMENT RESISTANCE for 3

valves carr. paid 4,8
BASKET COILS (6 in set), per set

rr.IGRANIC COILS (Honeyccoamb.

paid
)_

No. 25 carr. paid 6/ -
No. 35 carr. paid 6/ -
No. 50 .. carr. paid 6/3
No. 75 carr. paid 6/6
No. 100 .. carr. paid 8/ -

ACCUMULATORS, 4 v. 40 amp.
carr. p

ACCUMULATORS, 6 v. 40 amp.
id 21/-

carr. paid 28/-
NUTS, 2 and 4BA, per gross

carr. paid 3/3
CRYSTAL DETECTOR, horizontal

type, dustproof carr. paid 5/9
CRYSTAL DETECTOR on ebonite,

extra quality .. carr. paid 3/3
AERIAL WIRE, 100 -ft. hank. 7/22

bare copper .. carr. paid 3/9
VARIOMETERS; very high quality,

complete with base, dial and knob
carr. paid 30/ -

EBONITE DIALS, scale 0 - 180
carr. paid 1/6

ASSEMBLED CONDENSERS with
circular plates, complete with knob
and pointer, etc.-

'001
'0005

carr. paid 12/-
carr. paid 10/-

0003 carr. paid 8/ -

ALL POST ORDERS in ROTATION

27 LISLE STREET, W.C.2
OPEN 9 to 7E
Saturdays - 9 to 5 p.m. =

5111[1111111i111111111111111111111



EVERYBODY
Come along everybody. This is the place for the
right goods at the right price. No rubbish offered.

Just Look Here!
To CALLERS only

SEE SPECIAL COLUMN FOR POST.

RUBBER LEAD - IN WIRE, per
dozen yards .. .

BASKET COILS (6 in set)
VARIOMETERS, complete with

base, engraved dial and knob.. ..
AERIAL WIRE, Bare Copper 7/22,

per 100 feet ..
EBONITE (turned) Valve Holders

and 8 nuts ..
MOULDED VALVE HOLDERS,

complete with nuts ..
SWITCH ARMS, with bushes knob,

laminated arm, etc. ..
EXTRA QUALITY FILAMENT

RESISTANCE for 3 valves ..

2/-
2/8

27/8

2/4

1/3

11d.

11d.

'2/6
SPECIAL RHEOSTAT 7 OHMS.

Positive stops at zero, and Resist-
ance. Igranic pattern .. 3/6

H.T. BATTERIES very high
quality, including wander plugs -

15 volts .. 2;6 36 volts .. 5/9
60 volts .. 10/ -

ACCUMULATORS CHARGED 1/- to 1/6
ROTAX ACCUMULATORS

4 v. 40 amps. 17,6
INTERVALVE TRANSFORMERS,

ratio 5-1 14/- and 16/ -
FIXED CONDENSERS, very good

value, all capacities .. 11d.

Just Look Here!
To CALLERS only

SEE SPECIAL COLUMN FOR POST.

BELL WIRE 1/20, good quality, per
dozen yards ..
per 110 yards ..

EBONITE DIALS with scale 0-180

EBONITE DIALS with knob and

8d.

416

11-

2/ -

LEAD -IN TUBES and brass ends
6" 81d., 9" 11d., 12" 1/ -

Thousands of best quality bushed
KNOBS, with 2BA NUT at ..

Polished SLIDER KNOB and
PLUNGER .. 3d.

3d.

SCALES 0-180 .. 3d. and 4d.

SCREWED ROD 2BA, 12" 3d.
4BA 12" .. 21d.

DRILLED sq. ROD 7" 3d., 13" 4d.

TERMINALS, all kinds, W.O., Tele-
phone, P.O., fancy designs, all good
size and best quality, including nut
and washer .. .. 2 for 31d.
Per dozen, with nut only .. 1/7

GRID LEAKS 2 meg. .. . , 1/ -

Just Look Here!
To CALLERS only

SEE SPECIAL COLUMN FOR POST.

CRYSTAL DETECTORS
PERIKON 3/3
GLASS DUSTPROOF 3/9
UPRIGHT DUSTPROOF 2/3
DETECTOR and Ebonite ready

drilled ..
1,000 DETECTORS at 2/ -
CRYSTAL DETECTOR, parts as-

sembled, with cup and whisker 19.d.

1/8

WOUND FORMERS -
12 by 4 .. 3/ -

Various sizes all at 2/ -
VALVE PINS .. dozen 7d.
STOP PINS .. .. dozen 6d.
SHELLAC, large bottles .. 7d.
BRASS WASHERS, 4BA, 2BA

3 doz. 3d.
NUTS, 2 and 4BA .. 3 doz. 8d.

RAYMOND
CRYSTAL SETS.

Very fine little Crystal Sets, can
be carried like a book, passed
P.M.G., stamped B.B.C., royalty
paid .. .. 28, -
Or complete with 4000 ohmPhones 49 -

HEADPHONES
T.M.C. make

4,000 ohms

Stamped B B C.

22/6 pair POST 24;'6

RAYVOPHONE
B.B.C. Crystal Set

in handsome box with key
including Headphones (4,000 ohms),
Aerial wire, leading -in wire, lead-in
tube. Guaranteed wonderful results.

(Carr. paid 67 65/ -

BRUNET TYPE
HEADPHONES
Double Receivers complete
with cords, 4,00Q ohms.

THIS WEEK'S BARGAINS

21/- pair POST 22/6

Dini111111111111111111111111111u

Right Opposite E

DALY'S
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M. RAYMOND
27 LISLE STREET, W.C.2
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THE CRYSTAL SET THAT STARTED
HALF OF BRITAIN " LISTENING IN."

Selling in thousands-output exceeds one a minute. Shoals
of unsolicited testimonials received and still coming in.

PRICE

£4 15s.
Complete
with all

accessories
ready for

use.
B.B.0

Royalty
paid.

Send for
list of
Value Sets,

Amplifiers,
Patent Tele-

scopic Aerial
Masts and
copies of
testimonials
from satis-
fied patrons.

REVOPHONES & SATISFACTION ARE ON THE
SAME WAVE -LENGTH.

1

Manufactured
l a ACCESSORIES Co., Ltd., TIPTON, Staffs.

DEPOTS:
LONDON : 1 3 , Cursitor Street, Chancery Lane.
GLASGOW: 19, Waterloo Street. CARDIFF: S. St. Andrew's Crescent.
NEWCASTLE -ON -TYNE: 32, Oxford Street.
Large Stocks maintained at all depots.

A GREAT AUCTION SALE
OF MANUFACTURERS' STOCKS, INCLUDING
NEW & EX -GOVERNMENT WIRELESS APPARATUS

C. W. Mark III 3 -Valve Low Frequency
 Amplifiers; B. Mark II 2 -Valve Receiving

Sets; B. Mark I 2 -Valve Detector Amplifiers.

Mark III * Short Wave Tuners, New & Perfect
50 -Watt Receiving and Transmitting Sets
(brand new and unused); Variable Con-
densers; Buzzers; Voltmeters and Sullivan
Headphones. LOUD SPEAKERS,
BROWN'S REED TYPE t HONES120, 1,500 and 8,000 ohms.
15 ft. Masts and a large quantity of mis-
cellaneous Wireless Apparatus and Acces-
sories, including complete 2- and 3 -Valve

Receivers.

Specially Catalogued in Lots to appeal to Anzateurs,
:: also numerous lots suitable for the trade. ::

will be held at

STEVENS'S AUCTION ROOMS, Ltd.,
38, KING STREET, COVENT GARDEN, LONDON, W.C.2.
Telephone: Gerrard 1524. Established 1760. Telegrains: Auks, Rand, London.

WEDNESDAY, 9th MAY, .1923, AT 12.30 O'CLOCK.

On view Monday afternoon ,from 12.30 to 5.30 p.m.,
TueSday, 9.3o a.m. to 5.30 p.01., and on Day of Sale from
9.30 a.m. to 12 noon. Catalogues Free on Application.

,TO THE TRADE

UNIQUE OPPORTUNITY

SHEET EBONITE
MATTED OR PLAIN

31- per lb.

Good trade discount
to bona -fide traders.
Carriage paid on £10 lots.

WIRELESS INSTALLATIONS LTD.
(Dept. A) 81, Turnmill Street,
Farringdon Road, E.C.1.

'Phone-Clerkenwell 5434.

  MGM= MOM!   IMO=  111111111111M MI 111111.11111
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Always ask for the
GREEN Magazine.
Reading its vivid 1

i

stories of the open air
you can enjoy the
exultation o f li a r d- 1

i
fought games ; the lure
of winding road and
open country; the

1

thrill of peril in tropi-cal forest, and the 1
glamour of rolling
seas. Buy a copy

. TO -DAY ! Be sure
you ask for

1: The GREEN
I MAGAZINE
.

D. Every Other
Tuesday.

I

I

I
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o Dialers

WE shall be glad to supply one of these illustrated showcards to all bona -fide
wireless dealers, complete with strip to paste across, reading " IN STOCK-
ALL COMPONENTS FOR MAKING THE B.D.V. ' WIRELESS SET."

This is a great opportunity for the live trader to reap the benefits of our extensive
advertising campaign now being launched.

The demand for these cards is very great, and we urge you, in your
own interest, to apply at once.
To the Wireless Enthusiast:-

The complete series of cards 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 he
one long round of enjoyment and satisfaction. Start collecting to -day.

10 for 61). 20 for 1121),
0 O G

The King of Cigarettes
All ahblicattons foe showcards should be made to:-

" B.D.V." Publicity Dept., Albion House,
59-61, New Oxford Street, London, W.C.1.

, Ne,'Var, 11111.41WW Noy AiL
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rHERE'S REAL RADIO SERVICE
£ s. d.

AERIAL WIRE, 7/22 bare copper stranded 100 ft. 2 6
SILICON BRONZE AERIAL WIRE, 1118,100 ft. 2 0
INSULATORS, Reel lad. Egg, 3d. Shell.. 9
WOUND COILS, 12 in. x 4 in., 3/- ; 9 in. x 31 in., 2/9 ; 6 in

CRYSTAL DETECTORS mounted on. Ebonite base. ::
Glass covered, increasing efficiency

BASKET COILS,1. act of 6, 2/6; also " Oojah "
SLAB
FILAMENT RHEOSTATS, smooth action, excellent finish..
INTERVALVE TRANSFORMERS, 5-1 ratio, distortionless
VARIOMETERS, for A.T.I. and Tuned Anode
VARIABLE CONDENSERS:

Capacity Panel Mounting In Celluloid Case
-001 .. 11 6

0005 .. 9 6 ..
.0003 7 6

FIXED CONDENSERS, all capacities
SOFT " DUTCH " VALVES, the Ideal Detector ..
HARD 71 for Amplification

HEADPHONES
avit Everybody's Prices.

FRENCH TELEPHONES, 4,000 okras .. .. ..
,, 4,000 double head -bands

8,000
" FEDERAL " PHONES 4,000 IIP .. ..
" BRUNET " PI 4,000 ..

4,000, bonite Ear -pieces .

ERICSSON'S " Continental " 4.000 ohms .. .. ..

2 0
2 0
3 6
5 0
7 6
2 6

14 0
15 0

15 0
13 0
11 0

1 3
10 6
11 6

17 6
19 0

1 2 6
1 4 0
1 2 6
1 2 6
1 2 6

WEST OF ENCLAND CUSTOMERS-Please Note.
HOME LIFE AND INDUSTRIAL
EXHIBITION, BRISTOL, Stand 24.

Price Lists Post Ave on application.

THE WATERLOO ELECTRIC Co.
129, Waterloo Road, S.E.1.

ELECTRICAL & WIRELESS ENGINEERS
Please send sufficient postage, balance refunded.

PHONE HOP. 5649.

NOT/CE To All Engaged in

--ENGINEERING

rt71
FREE
WRITE FOR
PART 1
TO -DAY

To extend the name of The

THE BENNETT COLLEGE

ILLUSTRATED ENCYCLOPAEDIC

DICTIONARY OF
ENGINEERING
CIVIL .MECHANICAL,
ELECTRICALMOTOR,

ETC ETC.,

PART 1.
THE BENNETT COLLEGE

SHEFFIELD.

Bennett College to everyone
engaged in the different
branches of Engineerina, we are publishing an
Illustrated Dictionary of Engineering

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

FREE -3d. Postage only to pay.
1 THE CONDITIONS ARE THAT YOU send your name and address,

your age and occupation, with three penny stamps (to cover postage),
writing your name and address very clearly. We shall then place your
name on our Free List, and
send you Part 1 at once. The

1 others will be forwarded as
I issued. Address your appli-
1 cation to
I --- (Do not fail to give the par-

ticulars required, and use
this full address.)
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STERLn
BRITISH MADE

Headphones

REG. TRACE

CANNOT BE SURPASSED
FOR WORKMANSHIP AND
QUALITY OF SPEECH

No. R. 1258
HIGH GRADE

120 -ohms E1- 9-6
2000 17

- - 1-11-0
4000 - - 1-12-0

No. R. 1281 .. -

Specially Suitable for Ladies

120 -ohms £3-3-0
2000 - 3-6-0
4000 - 3-7-0

4 No. 11. 1238
(Manufactured under Brown's
Palma Nu. 121353/18 by Sole

Licence) --

No. R. 1281
(Manufactured Under Brown's '4

Patent No. 134353/18 by Sole Licence)

No. R. 1238
SUPER QUALITY

120 -ohms E2-5-6
2000 - 2-8-6
4000 - 2-9-9

To be obtained from all dealers or direct from

Sterling Telephone & Electric Co. Ltd.,
TELEPHONE HOUSE

210/212, Tottenham Court Road, London, W.I.
Telephone : Telegrams:

Museum 4144 (7 lines). Cucumis, Wesdo, London.

Works : DAGENHAM, ESSEX.
BRANCHES : MANCHESTER: 14, St. Peter's Square.

NEWCASTLE -ON -TYNE: 9, Clavering Place.
CARDIFF: 8, Park Place.

We guarantee that all Broadcast Radio Any«ratus sold by tts
conform with the conditions of the Broadcaster's Licence issued by
the Postmaster -General.

SUPER

THIS is a high-
grade Crystal

. Detector es-
pecially designed for
receiving broadcast-
ing, and complies
with all regulations.
Beautifully pure clear
speech and music are
received, and as many
as three pairs of
Fellows 4,000 ohms
double headphones
can be simultaneously
used.

The " FELLOCRYST SUPER " is mounted in a
highly polished oak cabinet and is sent out complete
with 100 ft. coil of 7/22 stranded copper aerial wire,
two shell insulators and one pair 4,000 ohms
double headphones, and is British Made Through-
out. Fully approved by the Postmaster -Genera! and
the British Broadcasting -Company.

PRICE COMPLETE - - £4.- 15 - 6 -inclusive of all taxes. rweafic 2!-- each.

Additional Double Headphones - 21/.
. 6.

(4,000 ohms) inclusive of all taxes. - - - Postav 1 -

FELLOWS MAGNETO Co., Ltd.
LONDON, N.W.10.

Telephone : Telegrams
11' I ;11 EN 1560-1 "Q(7173/.1G," PHON LOS DO S

jatey yooct 311eiwf
Eve 7,

Printed .aind published every Friday by the proprietors, The Amalgamate( Press (1022), Ltd., The Fleetway House, Farriugdon Street, London, E.C.-t.
Advertisement Offices: Messrs. J. 11. Lilo, Ltd., 4, Ludgate Circus, London, E.C.4. Registered as a newspaper and for transmission by Canadian Magazine
Post. Subscription rates: Inland and Abroad, 17:4 per 'annum, S:8 for six months. Sole agents for South Africa: The Central News Agency, Ltd, Soie
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o Dealers

Tingey Multi - Valve
Broadcast Receivers
are now fitted with a
new type of Variable
Reactance. Old issues
may be fitted 20 - per
set, plus carriage.

Component parts of every

description supplied.

WE shall be glad to supply one of these illustrated showcards to all bona -fide
wireless dealers, complete with strip to paste across, reading : " IN STOCK-
ALL COMPONENTS FOR MAKING THE B.D.V. ' WIRELESS SET."

This is a great opportunity for the live trader to reap the benefits of our extensive
advertising campaign now being launched.

The demand for these cards is very great, and we urge you, in your
own interest, to apply at once.
To the Wireless Enthusiast :-

The complete series of cards 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.

20 for 111D'

The King of cigarettes
An applicaho. tot showcards should b: made to:-

" B.D.V." Publicity Dept., Albion House,
59-61, New Oxford Street, London, W.C.1.

EFFICIENCY
in its highest degree, combined with such
simplicity as to make the merest novice
immediately at home with it, is the
keynote of this instrument.

NEW IMPROVED TINGEY
TWO -VALVE BROADCAST

RECEIVER.
Wave -Length 300-2800 metres.

PRICE (is i""straled) 1 7- 12-6less Villas.
(Including Broadcasting

Offices and Shomiarircaciartrast :
92, Queen Street, Hammersmith, London, W.6.
'Phase: 'Grains:

Hammersmith "Tingoidar
1918 London."

T1NGEY WIRELESS LTD.

RANGE: Up to 25 MILES. TYPE

COMPLETE!

57/6
IMMEDIATE

DELIVERY.

APPROVED BY G.P.O.

WIRELESS RECEIVING SET
THE " No. 1 HOME JUNIOR "

illustrated above is without doubt the finest valuefor-money outfit ever
offered to the Public. The Price includes a Pair of our WELL-KNOWN
HIGH -RESISTANCE HEADPHONES, 100 ft. AERIAL WIRE. IN-
SULATORS, and BOOK OF INSTRUCTIONS. STAMPED B.B.C. and
READY TO RECEIVE BROADCAST CONCERTS, &c. TESTED AND
GUARANTEED.

SEND FOR OUR NEW WIRELESS CATALOGUE, post free 6d.
TRADE ENQUIRIES for Wireless Supplies ARE INVITED.

MITCHELL'S
ELECTRICAL 6 WIRELESS UP

McDERMOTT ROAD, PEC1CHAM, LONDON. S.E.I5.
Phone New Cross 1541.

Retail Store:188, RYE LANE, PECKHAM, LONDON. S.E.15.
West EndShowrooms: 2. GERRARD PLACE, LONDON, W.I.
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TOPICAL NOTES AND NEWS.
Telephoning to Ships.

GREAT -strides have been made lately
in connection with telephony on
the high seas, and in this respect

ermany has led the way. One of her
steamers, the General San Martin, has
been equipped with a long-distance radio-
phone, and the day when we shall be
able to pick up our telephone and call
up any ship in the Pacific or Atlantic,
which only a few years ago would have
been considered a fantastic dream, now
does not seem very far distant.

* * *

The Cardiff Wireless Exhibition.
ft HEAR from Cardiff that every kind
1 of preparation is being- made for the

Wireless Exhibition and Radio Con-
vention which is to be held in Cardiff
from May 12th to 19th. The organisers
of this exhibition are
installing their own
plant in order to
give continuous
broadcasting the
whole time it is
open, and manufac-
turers of all kinds
of wireless sets Will
show them at their
various stalls, and
give practical demon-
strations of how to
work them. Many
London firms will be
at t he exhibition,
,and other, leading
firms will show their
goods through the
innumerable well-
known Cardiff firms
who are exhibiting.

*

Wireless on Light-
ships.

THE machinery of
coastal naviga-
tion is likely to

be extended, so I
am told, by means
of wireless stations
ashore, which will
transmit signals cdn-
tinuously in much the same way as light-
houses in clear weather and fog -horns in
bad weather warn ships at sea. The
Northern Lighthouse Board has a wireless
directional station working at Inchkeith,
on the forth, and it is now being arranged
to fit two groups of lightships guarding
the sands at the northern and southern
entrances to the . Thames estuary with
wireless telephony. I hear that the North
Goodwin lightship has actually got the
'apparatus in working order, and ten other
lightships and one lighthouse are to be
fitted with it in order to help ships in
distress. If the existing system is successful,

it will probably be extended in other
directions, and the Smalls light, off Milford
Haven, now in touch by cable, may be
changed over to wireless.

* *

Wireless in Ceylon.
T HEAR from Ceylon that, in spite of
1 the increasing interest in wireless '

amongst Europeans and Ceylonese
in the island, development moves very
slowly, and the proposed Ordinance to
permit amateur wireless in Ceylon has
not yet been published. It is expected
that in the near future wireless broad-
casting will be introduced in most of the
big cities of India, whereas it appears
that wireless telephony has not yet even
been demonstrated as an experiment !
I only hope that those who have banded
themselves together as the Ceylon Wireless

A Thorayoroft Motor Coach owned by Mr. A. P. Sanders, of Chasetown, Staffs, equipped with a wireless set for
the entertainment of passengers.

Club will be able to take some definite
steps to make the Government  move in
the matter.

*

Educational Value of Wireless.
T SEE that Sir W. Joynson-Hicks states
1 that applications for the use of wireless

in schools of all kinds will be " favour-
ably considered," but he cannot grant
licences in such cases on more favourable
conditions than those applicable to other
licensees. When one thinks of the enormous
'educational possibilities' of wireless; and
the opportunities it would give for widening

the present rather restricted educational
ground covered by the average school
curriculum, it seems that it is quite time
the vexed question of licences was settled
once and for all.

A Loud Speaker Experiment.
AFURTHER development in broad-

- cast 'reception has been introduced
by the Marconi Company, and

experiments made at Wembley. A new
type of loud speaker was used which did
not distort the voice in the usual manner
of such instruments. Five high -frequency
valves with one detector valve were used,
while to supply the current to the specially
constructed loud speaker an additional
five valves of rather heavier construction
Were employed. The aerial was about
20 ft. in length, single wire. In its present'

form it represents the
most efficient
method yet devised
whereby one person
can address a large
audience in the open
air. The set was only
installed at Wembley
temporarily.

* * *

Flying by Wireless.
TESTS with aero-

planes flying
under the con-

trol of wireless have
resulted in the per-
fection of a machine
equipped with an
automatic gyroscopic
stabiliser, and fitted
with rudder and
elevator controls
which are operated
through relays by
wireless signals trans-
mitted from a ground
station. A hinged
rod some 12 ft. long,
hanging below the
u n d.e r -carriage, is
coupled up to the
elevator, so that
when the rod touches

the ground the machine is automatically
" flattened out." The machine has been'
flown with two passengers, and the pilot'i
controls sealed. The whole flight was con-
trolled by wireless, plus the " landing stick."
The trial appears to have been quite
successful.

Summer Preparations.
T- HEAR that a provincial firm of motor -

coach' proprietors propose to install
receiving sets on all their coaches

for the entertainment of passenger*. No
aerial is employed, and -the receiving set

(Continued on page 466.)
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is mounted on the woodwork by the side
of the driver, and they have a loud speaker
which can be placed in any position outside
or inside the coach.

*

A Correction.
IT has been pointed out to me by Messrs.
 Burndept that Mr. Goodfellow's set,

of which a photograph appeared on
page 376 of our issue of April 28th, greatly
resembles the Burndept Ultra IV receiver
and the Burndept tuner. In these cir-
cumstances, of course, the set would not be
a home-made one, as stated.

Ericsson Telephone Receivers.
IN the full -page advertisement taken by

the British L. M. Ericsson Mfg. Co.,
Ltd., in last week's issue of Porteun

WIRELESS their 2,000 ohm Ericsson 'phones
are priced 21/-, this should of course be 31/-.

The Opening Night.
THE concert arranged for the opening

of 2 L 0's new studio was decidedly
interesting. The studio arrange-

ments were admirable. Among those present
were Lord Burnham, Lord Birkenhead,
Lord Gainford, Sir William Bull, Bt., Sir
William Noble, and others.

Most of the guests remained in the studio
during the profess of the concert, and
Mr. Norman °Long, that ever -popular
entertainer, raised much laughter which I
daresay you heard when listening -in.

A Star Turn.
NORMAN LONG'S arrival at the

studio is always heralded by uni-
versal grins among the staff. When

not entertaining you he is full of fun
and jolly humour, and even Mr. Burrows
cannot keep a straight face when Mr. Long
is about. A friend of mine who knew
Mr. Long in the Army tells me he was the
life and soul of his regimental concert -party.

Princess at 2 L 0.
I THOUGHT Princess Alice, Countess

of Athlone, looked very charming when
she came to the new studio of 2 L 0

to " open " the Women's Hour on Wednes-
day last. She -spoke for some, time, and
seemed quite. at home in front- of the
microphone. By the way, all the Royal
family seem to have excellent broad-
casting voiees.

Presentation to Princess.

A'TOUCHiNG1'
scene followed the

reception of H.R.H. by Lord Gain -
ford when a little six -year -old blind

girl Barbara Ftirniss; whose only recreation
is listening -in; presented the Princess with
a large bouquet -Of flowers. Barb-dra,
regularly corresponds with the ' Un'cles
in Braille.

* *
Quest for Knowladge.
LADY MAY CAMBRIDGE and her

brother, Viscount Trematon, accom-
panied their mother, and, after she

had spoken, rushed over to the transmitting-

room in the Strand to see " how it is all
done." Later the Viscount returned to
Eton.

* * *

Mr. Percy Pitt. "

MR. PERCY PITT, the well-known
conductor, who has for so many years
been closely associated with opera

at Covent Garden, has joined the B.B.C.
as a musical director. He tells me that his
object will be to give programmes which
will appeal to all kinds of musical tastes,
and that he has no intention of catering
solely for " highbrows."

Wembley and Wireless.
T AM told by an official of the Broadcasting
1 Company that if broadcasting appliances

had been installed in the Wembley
Stadium, much of what happened at the
Cup Final could have been prevented.

Poptritir i-reices tek/y, May 12th, 1923.

He said the company were anxious to
broadcast an entertainment for the benefit
of the crowd, but at the last moment
permission was refused. Had it been given,
he added, it would have been possible
to have addressed the crowd through the
loud speakers.

Wireless in Prisons.
AN important step in prison reform is

the dream of Mrs. Ballington Booth,
the famous leader of the Volunteers

of America, who suggests that wireless sets
should be installed in every prison. She
contends that such a proceeding would in
no way pamper the prisoners, but would
help them from an educational point of view,
and, by means of bringing them into touch
with the outside world, would dispel the un-
healthy belief that everyone is against them.

ARIEL.

What you can hear
every evening of week on your set.

TELEPHONY AND MUSIC TRANSMISSIONS

Station. Call sign.

London Broadcasting

Wave -length
in metres.

Remarks.

Station, 2 L 0 369 0. 11.30 to 12.30 every morning and usu-
ally every evening, 5.30-6.15 p.m. ;
7 and 9.45, News ; 7.30, Orchestra ;
8.25 to 10.30, Music. Sundays from
8.30 p.m.

Newcastle Broadcasting
Station - ..

Manchester Broadcasting
5 N 0 400 11.30 to 12.30 every morning. Every

evening, usually from 5.30 to 10 p.m.
Station 2 Z Y p. 385 11.30 to 12.30 every morning. Every

evening usually from 5.30 to 10 p.m.
Birmingham (W it t o n)

Broadcasting Station ... 5 I T r. 425 ... 11.30 to 12.30 every morning. Every
evening usually from 5.30 to 10 p.m.

Glasgow Broadcasting (News, Concerts, etc.).
Station .,. .. ... ... 5 S C ... 415 ... 11.30 to 12.30 every morning. 5.30 to

Cardiff Broadcasting 10 p.m.
Station ... - .... ..... 5 W A *4 353 ... 11.30 to 12.30 every morning. 5.30 to

10.30 p.m.CroydonG.... .... ..., ... E D .... 900 ... Throughout day to aeroplanes.
Paris .. .... ... .. .... F L ... 2,600 ... 12.15 a.m., Weather Report ; 7.20 to 8

p.m., Weather Report and Concert ;
11.10.

Konigswusterhausen to L P ... 2,800 .... 5 to 7.30 p.m.
The Hague... ... *4 VS P C G G ... 1,085 ... Sundays, 4 to 6.40 p.m., Concert.

Thin-sdays,9.40 to 10.40 p.m.,Concert.
Haren.. ... .. ... ...

Paris ...
0 P Y H ...

...
1,100
1,780 ...

1 p.m., and 5.50 p.m. Telephony.
6.5 p.m., News Items ; 6.15 to 7.10,

Concert ; 9.45 p.m., News Items ;
10 to 11 p.m., Concert. 3 to 4 p.m.
Sat., Concert.

School of Posts and
Telegraphs, Paris .. 450 .... Every Tuesday and Thursday, 8.45 to

11 p.m. Saturdays, 3.30 to 7 p.m.

Note. -See announcements in daily Press for last minute alterations in times of Broad-
casting Programmes. No Broadcasting during hours of public worship on Sundays.
All times are B.S.T., not G.M.T.

FORTHCOMING EVENTS FROM THE LONDON BROADCASTING STATION (2 L 0).

WEDNEsnAy, 16thinst.--Sir Montague Sharp,
K.C., an address at 9 p.m.

SUND.NY, 20th inst.--The Prince of Wales, Earl
Haig, and Marshal Foch will speak front
the Queen's Hall to the British Empire
League. All the broadcasting stations
throughout the country will be con-
nected with landlines for the purpose of
broadcasting these speeches.

THURSDAY, 24th inst. (Empire Day).-Rt.
Hon. Lord Islington, G.C.M.G., D.S.O.,
P.C., address at 8 p.m. Rt. Hon. Earl
Meath, P.C., G.B.E., address at 9 p.m.

FRIDAY, 25th inst.-H. E. Blain, Esq., C.13.E.
Chairman of the London Safety First
Council, address on " Safety Fiat," at
9 p.m.
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MR. NORMAN LONG BROADCASTS.
A cheery chat by 2 L O's most popular entertainer.

HULLO ! Hullo ! Hullo, everybody.
In one minute Mr. Norman Long will
talk to you on his experiences and

opinions of wireless broadcasting. Mr.
Norman Long. Stand by one minute,
31ease.

(Two minutes elapse.)
There is a story being told of an old-time

ictor, who, finding himself down to his last
;hang, applies to a well-known cinemato-
graph company for an engagement to act
or the films. The manager asks him if he
las ever had any experience in acting with-

out an audience,
to which he replies
sadly : " Laddie, it
is -just the fact of
acting without an
audience that has
brought me to my
present regrettable
position."

A friend .(?) of
mine recently sug-
gested to me that
this was possibly
the reason that
I appeared to " get
over"on the wire-
less. However, I

nit this down entirely to professional
ealousy (he was another entertainer), and
,ake it from whence it comes. Be that
is it may, I suppose the first question I
im always asked whenever the conversation
urns on to the wireless is " What does it
'eel like to entertain an invisible audience ? "
Well, it is naturally a trifle strange at first ;
nore so for a humorist than a " straight "
Anger, as one is apt to wait for laughs that
me gets when performing before a tangible
audience, and when these laughs fail to
naterialise it is a little disconcerting until
me gets used to it. Still, familiarity'breeds
ontempt, as Shakespeare said (or was it
Ethel M. Dell, I forget ?), and you very
soon find yourself visualising your audience
Ind imagining the laughs that you fondly
lope are being created by your songs and
;ags. But there is one great and glorious
advantage that entertaining the invisible
tudience has over the visible and that is
his : However hard the audience throw and
unvever straight their aim may be, THEY
JAN NEVER HIT YOU. And that is
tome consolation, ber-lieve me.
;peed of Light!

Then again they say : a Don't you wish
you could hear yourself ? " and in this con-
iectipn I claim to be the only artiste who
las sung into wireless and then run all the
vay home and arrived in time to hear his
)wn voice coming through. Thousands
efuse to believe this. No doubt you will.
4 any case you're quite at liberty to please
:ourselves. I am usually considered to be
I perfectly truthful and trustworthy young
ad.

But putting all jokes on one side (said he,
tdopting a much 'more serious note), my
ntertaining on the wireless has been the
Limns of my getting into touch with several
fiends whom I had lost sight of for a long
i me past. Not long ago I h.4 a letter

Mr. Norman Long.

from an old and very great friend of mine
who was with me for a long time during the
war and of whom I had lost all trace. He
had got hold of a rumour after the war
that I had gone under and he always believed
so until he saw my name in the paper one
day in the Broadcasting Programme. He
listened in to me right up in the north of
Scotland, and even at that distance recog-
nised by my voice that it was the same
Norman Long as in the old days of the war.
He has since been to London and we have
met, so that the wireless has been the means
of bringing together two great friends who
but for that might never have set eyes on
each other again.
That "Theatre " Question.

There has been a lot of controversy lately
as to whether broadcasting is going to benefit
artistes or harm them. My own humble
opinion on this is that the general public
will never adopt listening -in as a substitute
for plays or concerts. They will undoubted-
ly entertain themselves with it on those
evenings on which they would have stayed at
home in any case, but I do not think that
they would stay at home and listen -in
instead of going to a theatre. Some friends
of mine have always made _two nights a
week " Theatre nights." They have recently
had a very fine wireless set installed, but
still have their two nights a week at the
theatre, while on the other nights they
have large parties of friends in to listen -in,
which to say the least is at any rate good
for the wine merchants. I myself have had
the electrophone on at my house for some
years and can get any of the principal
theatres every night, but I have never once
stayed at home especially to listen to a
play or concert instead of going to see it. I
have frequently heard part or the whole of
a play, and have afterwards gone to see that
play, and that to my. mind is precisely the
effect of wireless broadcasting.
Does Personality " Get Over 4 "

I dare say some of you will remember
that some time ago I gave a " cod " con-
juring show on the wireless which I am
given to understand caused some amuse-
ment in certain quarters. In this connec-
tion I had rather an amusing experience

shortly afterwards in a small Lancashire
town to which I went to give an enter-
tainment. As soon as I got to the hall I
was greeted by the Secretary of the concert
with : " Eh ! We heerd, thee on t' wireless
t' other neet and we don't want thee to do
any of that there conjuring oop 'ere. We've
got plenty of conjurers of our own and we
engaged thee to sing songs at t' pianner and
that's what tha've got to do."

Another question that frequently crops
up when wireless is the topic of conversation
is " Does personality get over to any ex-
tent on the wireless ? " My experience is
that it does very considerably. People
will often argue -that provided the voice
carries well it does not matter very much
who is putting it over from the other end,
but from an entertainer's point of view I
am quite certain that my personality gets
over to a very great extent and helps the
show a lot. This is quite inexplicable, of
course, and open to argument, but that is
my personal opinion. I have also known
friends of mine who have formed quite
accurate mental pictures of the artistes who
are singing or talking to them from the
various stations. I was listening -in some
short time ago at a friend's house who had a
loud speaker, and we were all intently listen-
ing to a very fine male vocalist who was ren-
dering an operatic selection. In the middle of
giving this a young and rather frivolous lady
who was amongst us suddenly remarked, "I'll
bet he's fat." Although this was perhaps
hardly a polite way of putting it, the fact
remains that she was perfectly correct, as I
knew the gentleman in question well, and
he was indeed very portly.

I have never had my voice trained in
any way. (No ! That is perfectly obvious.'
-Editor.) Sorry, ladies and gentlemen,'
the Editor's getting personal now. More
jealousy, I expect, so I'll pack up. Cheerio
everybody, and keep smiling.

Hullo ! Hullo ! Hullo, everybody. That
was Mr. Norman Long giving you some'
of his views and experiences of broadcasting.
In one minute something else will happen'
with a bit of luck. Stand by one minute,'
please !

A typical informal club lecture is holding the absorbed attention of a group of enthusiastic amet,tra
in the clubroom of one of the wireless societies.
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CONTRASTING METHODS OF AERIAL EXCITATION.
By SIR OLIVER LODGE, F.R.S., D.Sc. (Scientific Adviser to " popular Wireless ").

This is the first of another series of articles by our Scientific Adviser, intended primarily for the experimenter
and student. Each article is complete in itself.

IWILL introduce this subject by an anal-
ogy. There are two types of model or
toy locomotives on the market : one type

driven by potential energy, the other by
kinetic energy. The first is energised by
twisting an indiarubber or tightening a
coiled steel spring. This is an example of
static energy, stored in the shape of
material strain. The other type is energised
by spinning a fly -wheel, much as a top is
'spun by a piece of string. The energy thus
imparted is kinetic ; and by resting the
axle of the fly -wheel on a larger wheel, the
whole thing progresses slowly like a, steam-
roller, till the energy is exhausted.

The above is an example of two different,
types of mechanism. But a smaller differ-
ence can exist between the modes of excita-
tion of a single type. Thus take a violin
string for instance. There are two ways of
making it sound ; one by gently bowing it,
or by blowing on it, or in some other way
working up the oscillations gradually to a
sufficient intensity. That is one way. The
other is by plucking it-that is to say, by
pulling it forcibly aside till it has acquired
a certain amount of potential energy, and
then liberating it, so as to oscillate freely
until that energy is exhausted.

Where " Interference " is Desirable.
A string struck by a hammer, as in a

piano, belongs to the kinetic type ; for the
energy is imparted in the form of motion ;
but it is imparted very suddenly, and it '

virtually amounts to shock -excitation.
Thos we have three different methods of

exciting a string : a pre -arranged strain, or
static method, illustrated by plucking ;'
gradual working up of the oscillations, as
illustrated by some form of friction, or
bowing ; and the shock -excitation method,
illustrated by atriking, as in a pianoforte. A
harpist, presumably, is able to utilise at
pleasure any one of the three methods. But
most wind -instruments depend on the
gradual working -up method. Whereas
drums and triangles, and other such de-
vices-the batterie de cuisine, as a musician
has jocularly.called it-are obvious examples
of percussion.

In exciting an aerial for wireless
graphy all three methods have been em-
ployed. In the early days, working on -the
lines of Hertz, a spark gap was introduced
int? the aerial, the upper area was charged
positively, the lower area negatively, setting
up a strain between them, until the air
between the spark knobs gave way, a rush
occurred, and oscillations began. That is
the steady strain or pre -arranged method-
by static electrification. And this prin-
ciple many Lodge-Muirhead stations were
worked. It is' a very powerful method,
and very difficult to tune out, since the
initial jerk is rather violent. For some
purposes this is a defect ; for others it is an
advax/tage. It was found to be a, defect
when arranged on the Great -Eastern Rail-
way line of steamers between. Harwich and
Antwerp ; for though very efficient, it was
rather too efficient, and the Government
forts in the neighbourhood found they

could not always tune us out. With better
tuning devices and without earth connexion
it could be done ; but it was admittedly
not easy.

The advantage of this mode of excitation
is felt when tuning -out is not wanted ; that
is,when you desire every station within range
to hear, to whatever wave -length it may
be tuned. This is the case With an S 0 S
signal. And accordingly for distress pur-
poses this method of excitation used to be
employed on board ship, and possibly is still
employed. It should be.

Then came the percussion method of
excitation, utilising what I used to call a
" B spark," --that is, the rush between the
outer coatings of two Leyden jars whenever
a spark takes place between their inner
coatings. In that case the aerial was not
pre -charged at all, but was charged with a

future development, and, when introduced
was regarded as a decided improvement.
Fol. the oscillations do not now begin
with any suddenness. They are gradually
worked up from zero to a maximum, just
as you may bow a tuning fork or a bell, in-
stead of striking it ; and thus excite a
purer tone, more satisfactory to deal with,
and easier to tune out when not wanted.

A Few Examples.
In this inductive method of excitation

there is, in one sense, a prearranged static
charge, at least at a spark station ; but it is
not a charge in the aerial itself. The poten-
tial energy is all in a closed local circuit. It
is -in the spark gap of this circuit that the
strain is suddenly relieved, by fracture.;
and the oscillations which then begin are
employed to stimulate oscillations in the

sir Oliver Lodge in biz laboratory at Salisbury,

rush or a blow, by the impact of the liber-
ated induced charges in the outer coats of
the jars or condensers employed. This
method of shock -excitation has been used
a good deal ; and the quenched spark system

. is a modification of it, since the vibrator is,
left to oscillate freely after receiving a blow,
like a bell.

A Decided Improvement..
The third method of excitation, that by

gradual working uft, is now largely employed
in various forms at continuous-wavestations.
Bet so far as I know it was introduced at,
spark stations by Marconi in his famous
7777 Patent, the aerial being excited induc-
tively by an oscillating discharge in a closed
circuit, to which it was coupled. Induc-
tive connexion' at the receiving end had
been patented before, viz:, in nay patent of
1897, but not at the sending end. For
though shock -excitation is in that patent
specification clearly foreshadowed, the con-
tinuous working -up method remained for

coupled aerial. The spark in the primary
may be quenched as soon as it has achieved
its function, so that the aerial may be left
free to oscillate, without being hampered
by anything like tight coupling to a closed
circuit, which, as is well known, is liable to
give waves of double periodicity --that is to
say, a double kind of wave instead of a
single one, a wave with two peaks, both of
which, it is difficult to tune out simul-
taneously.

The valve and arc methods of excitation
are representative of the continuous -wave
system, like an organ pipe steadily blown
from a bellows, and the oscillations are
varied artificially by the operator, who
makes them respond to the movements of
his signalling key, the 1K6y being arranged
sdinetinies so as tO give variations in pitch
instead of in amplitude, as in a flute or
other keyed wind -instrument.

The inductive method of excitation,
whereby the energy is communicated to the

(Continued on page 471)
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In 1887.. Mr. Alfred Graham demonstrated the
first practical Loud Speaker.

In 1893.. GRAHAM Loud Speakers placed
upon the market.

In 1894-First used in the British Navy.
Transmitters applied to Phonographs
for Loud Speaker reproduction.
Demonstrations by Prof. McKendrick
at the Royal Society.

In 1896.. Naval Telephones developed and
adopted by the Admiralty.

In 1898.. Watertight Loud Speakers patented.
Fitted on board many War Ships and
Mercantile Vessels. Telephonic Sub-
marine Signalling System devised.

In 1902..Gomplete Loud Speaker installations
on central battery plan erected on
War Ships as sole means of com-
munication.

In 1906. .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.

To 1919.. No less than 12,000 ship installations
carried out.

In 1920 " AMPLION " Loud Speakers pro-
duced for Wireless and "AMPLION "
Trade Mark registered.

In 1922.." AMPLION " standardised by lead-
ing manufacturers of radio apparatus.

Daily Demonstrations at our Showroom :
THE ALGRAPHONE SALON,
25/6, Savile Row, Regent Street, London, W.I.

'Phow: REGENT 1075.

1121111111111111111111111 H I IlIJII11fillll MO HI
11110111,

THE reason why the AMPLION
is undeniably the finest Radio
Loud Speaker, and recognised

as the World's Standard.

It 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.W.

ALFRED GRAHAM & CO.,
St. Andrew's Works, ::

Crofton Park, London, S.F. 4.

Sydenham 2820-1-2 Navalhada. Catgreen, London
T LI NI)

Mr. F. Milligan, 25, Renfrew Street, Glasgow.

Mr. A. R. Munday, 41. Chichester Street, Belfast.

N
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when buying
'Phones

WHEN you ask for a pair of Ericsson Telephones
see that you get them-with their trade mark and

BBC stamp. Certain dealers are pushing another line
made abroad as Ericsson's which do not approach in
efficiency our world-famous make. So when you want
Ericsson 'phones firmly refuse any telephones without
these marks.

Write to -night for lists, also particulars
of our valve awl crystal sets.

THE BRITISH L. M. ERICSSON MFG. CO. LTD.
International Buildings,

67-73, Kingsway, London, W.C.2

in,
1 price 32/ -.All re -1

31/-; 4,000 ohms, I

stock.pr1(British) _-_-__

Telephones

THE ACME OF
PERFECTION

PRECISION CONDENSERS

Accurately and completely
assembled as illustration.
Metal to Metal bearings.
Ample size adjustable. Re-
quires one hole only for

mounting on Panel.
Correctly designed to take up less

room
Guaranteed not under advertised

Capacity

A PERFECT ARTICLE
AT A LOW PRICE.

'001 86
'0005 7 -
'0003 5 9

Packing and Postage Extra. One set if-. Two sets, 1/3

SENT ON 7 DAYS' APPROVAL AGAINST CASH
Obtainable at your Dealer or direct from

JACKSON BROS.
Condenser Specialists

8 POLAND STREET, OXFORD STREET
LONDON, W.I

'Phone  Gerrard 6187
'Phone

HULLO t f I,.....  . . C.Q.
WILL DAY CALLING '

TO ANNOUNCE SOME RARE BARGAINS.
BIJOU CRYSTAL RECEIVING SET in

imitation Morocco. Ware -length 600 metres,
stamped B.B.C. Price including fee ' . 20/. each

A THOROUGHLY RELIABLE PAIR OF
4,000 ohm HEADPHONES Stamped
B.B.C. - - - 20!. par pair

100 feet 7/25 Stranded Copper Aerial Wire .. 1 /10 per coil

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.,

A

1 91 Lisle St.,Leicester Sq., London,W.C.2
: Regent 4577. Telegrams : Titles, Westrand, London.
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SOME REMARKS ON HIGH -FREQUENCY TRANSFORMERS.
By A. G. WOOD.

THE great drawback to using H.F.
transformers, in most cases, is the
fact that they have to be bought

ready-made, but the writer has been
experimenting recently in connection with
the above and intends to give some data
to enable the reader to wind his own H.F.
transformers. The advantage of trans-
formers over the tuned anode method of
H.F. amplification lies in the fact that a
larger number of H.F. valves can be used,
as their grids can be controlled through
the secondary winding of the transformer.

The writer uses " Vim " cardboard tubes
for winding all his coils, as they are of a
convenient and standard size and the
household consumption keeps him with
enough tubes for his wants. These tubes
should be well waxed by impregnating them
in a basin full of melted wax. It is best
to fix the tube in some sort of winder-it
can be put together out of Meccano or
something of that nature-as it facilitates
the winding -on of the turns of wire.

Resistance-Capacity Coupling.
Procure about 4 oz. of D.C.C. copper

wire No. 36 S.W.G. and wind on the
requisite number of turns (see table below).
When this has been done give the layer of
wire a coating of shellac. Allow. to dry,
and then wind on the secondary over the
first layer with the same number of turns.
Shellac this layer in its turn, and then, if
the windings do not look very secure, bind
empire cloth round them, making sure that
the ends of the wire do not get lost in the
process.

The writer finds that old valve bases
make excellent holders for these trans-
formers, and they can then be plugged into
a valve socket ab required. The primary
coil will need a small variable condenser
across it.

The use of this condenser is to tune the
transformer over the band of wave-lengths-
i.e., from its fundamental to that of the
next transformer. In this manner all the

CONTRASTING METHODS
OF AERIAL EXCITATION.

(Continued from page 468.)

aerial kinetically instead of by static strain.
bears some analogy with the fly -wheel kind of
model spoken of at the beginning of this
article, al; contrasted with the static energy
of a wound -up spring. There is initial strain
in the latter or potential energy case ; there
is none in the kinetic mode of excitation.
The act of throwing a ball is an example of
a kinetic method. The liberation of an
arrow from a bow, or a stone from a cata-
pult, is an illustration of stored potential
energy suddenly liberated. So is the pro-
jection of a bullet by the chemically stored
energy of cordite. .But a magnetic gun, if
such a thing is ever made, is more kinetic in
its action. The two necessarily shade into
one another, because suddenness is a
relative term ; but a pre -charged aerial,
charged to bursting point, is a definite fact.

24

D

1: 'At ... .... : ...... .

End
View

Valve
Dare

Nure I
wave -lengths are effectively covered. The
condenser should have about four or five
moving plates and the necessary number
of fixed to go with them. Below is given
the data for winding, together with diagram
of fixing. (See Fig. 1.)

No. of turns Wave -length
of No. 36. without con-

denser in.
40 180 metres
70 225 metres

100 275 metres
130 325 metres

Wave -length
with condenser

in.
230 metres
275 metres
325 metres
375 metres

It is necessary to see that the primary is
wired up the right way round in relation to
the secondary, as the set will refuse to
function if this is not done. Therefore if
the set will not oscillate try reversing one
set of windings. To control a large number
of H.F. valves take the lower end of the
secondary windings to the slider of a 300 -
ohm potentiometer shunted across the
filament. Then by making the grids
slightly positive the set can be controlled to
a nicety.

ure 0.

If it is required to use the set on long
wave-lengths-that is, above 1,000 metres-
resistance capacity coupling can be em-
ployed and the valve holders for the trans-
formers can be utilised to take a special
fitting, consisting of a resistance and con-
denser, as shown in Fig. 2.

This method of amplification should not
be employed on wave -lengths below 1,000
metres, as it is inclined to be inefficient on
short waves.

CATALOGUES, BOOK
ETC.

WE have received from the Western
Electric Company, Ltd., a colour
catalogue of Ornamental Loud

Speakers." They include eight new stan-
dard designs and every instrument is hand
painted with the greatest delicacy and
artistic skill, there being a design or a colour
to harmonise with any existing style of
furnishing or scheme of colour. They claim
that these loud speakers are unequalled for
general efficiency and clarity of tone.

Radiophones, Ltd., have issued a leaflet
giving full details of their four -valve

Listoleon " cabinet. The manufacturers
have aimed at simplicity of manipulation,
which in no way impairs the efficiency of
the set. It includes a loud speaker and all
batteries, etc., are contained in the base of
the cabinet and are readily accessible.

* * *

The Director of Publication to H.M.
Stationary Office has sent us a copy of the
" Admiralty Handbook of Wireless Tele-
graphy " (7/10 post free from Imperial
House, Kingsway, This book
covers an immense field in its 500 or so
pages and is copiously illustrated with
diagrams. It is a work that is alMoSt essen-
tial for those intending to seriously study
the subject. It is of extraordinary value in
respect of the mathematiCal side of -wire-
less as not only are all formula clearly and
simply explained but examples of working
are given. Also a long appendix deals
with elementary notes on mathematics.
algebra, trigonometry and mechanics.
Altogether it forms a most valuable addition
to the library of the wireless amateur.

*

In their new catalogue, Rogers, Foster &
Howell, Ltd., have divided their instru-
ments into three classes-A, B. and C-
to avoid confusion. Class A is for the
amateur living close to a broadcasting
station. ClassB are instruments of greater
selectivity and power ; while Class C
includes their special reaction sets which
are fully approved by the P.M.G. and
stamped B.B.C. With a two -valve set of
this latter type they claim that all British
broadcasting and continental telephony can
be heard. The instruments are all well
made and highly finished. The catalogue
also contains illustrations of their high-
class accessories.
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WIRELESS IN BIRMINGHAM.
Alderman David Davis, the present -Lord Mayor of -Birmingham, who was the first Lord Mayor to broadcast in this

country, gives his opinion of broadcasting to a special representative of " Popular Wireless."

THERE are many pages in the history of
wireless which still require filling ;
an authoritative history still waits the

writing, and when it is written it will con-
stitute a reference book from which cities
and towns will cull facts of discoveries and
pioneers with which to garnish the pages of
their own local records, and thus share in
the glamour that a great science possesses.

This idea was in my mind when recently
I visited the Birmingham Council House,
and sought an interview with Birmingham's
Lord Mayor, purely and simply on the
matter of wireless. The word that is
applied these days to anyone who is inter-
ested in wireless is " enthusiast," and en-
thusiasts are expected to be guilty of an
immoderate zeal for what the ordinary man
is happy to ignore. Knowing that I was
dubbed an enthusiast, I wondered if the
municipality of Birmingham, with its motto
of " Forward ! " with its super -efficiency of
local government, could yet find time to
appreciate this hobby, this interest, which
I knew was possessing so many thousands

with it I knew, for it is to Birmingham's
credit that the first Lord Mayor of any city
to broadcast was Alderman David Davis,
the present Lord Mayor of Birmingham.
He broadcast, to use a paradox, before there
was broadcasting.

In October last year, a noted Birmingham
experimenter, Mr. C. S. Baynton, of 2 K 0,
obtained a special licence from the Post-
master -General, for the express purpose of
broadcasting an appeal on behalf of the
Birmingham Hospitals. This, many readers
will no doubt recall. After the experi-
menters on that pre -broadcasting date had
been duly warned, and in Mr. Baynton's
words, " quietened down," the Lord Mayor
made an effective appeal for the good cause.
Experimenters had gathered their friends
together for the event, and while messages
of congratulation upon the broadcast came
from all over the country, so, too, the funds
of the hospitals were considerably aided by
the money which was also sent.
Sooner Have a Gramophone.

Further, more recently still, when in

Alderman David Davis, the Lord Mayor of Birmingham, at the famous
whence he broadcast a charity appeal.

of its citizens, and slowly, but certainly,
causing a new growth to spring up in back-
yard and garden from end to end of the city.

As I sat in the anteroom to the Lord
Mayor's private room, I could see through
the window the old pile of buildings which
represents the original home of Birming-

i ham's University, at which, when its prin.
icipal, Sir Oliver Lodge pursued those re-
searches which led to many important
additions to the knowledge of wireless. It
was in those buildings that he first sent a
message from one room to another, and as I
waited I recalled the impressions which a
journalistic colleague had described of an
early demonstration of this marvel of
marvels as it then seemed some thirty
years ago.

'An Historical Event.
I was to ask Birmingham's chief citizen,

a Birmingham business man, what he
thought of wireless. That he was familiar

amateur station 2 IC 0, from

order to satisfy. the young Birmingham
listeners -in of the existence in the flesh of
the two 5 I T uncles of the time-Uncle
Edgar and Uncle ' Thompson-a wireless
demonstration was given at the Birmingham
Town Hall, the Lord Mayor spoke from the
station at Witton, on behalf of his fund for
the local unemployed.

A committee meeting over, I was shown
into the Lord Mayor's room, and it is inter-
esting to remark that the first thing which
met my eyes was a large photograph on the
mantelpiece (see illustration) taken, on the
occasion of the Lord Mayor's broadcast
experiment, and showing him standing
against Mr. Baynton's transmission set.

His -lordship greeted me -affably, and
listened carefully as I stated the purpose of
my visit. I indicated the photograph, and
asked him what he thought of just that
aspect of wireless.

Wonderful ! " he said. " It was re-
markable to be able to speak and to know

that all over the country there were many
hundreds of people able to hear what I was
saying. That impressed me as a most
marvellous thing."

" You were the first Lord Mayor to
broadcast," I reminded him.

" Yes ; and I also have broadcasted from
Witton, you know." There was a pause.
" But I am not enamoured of wireless," he
went on. " There is so much that is bad
in the present broadcasting."

I suggested that his experience may have
been an unfortunate one, and he related how,
during a recent visit to the south, he fitayed
near London, and the loud speaker of his
host proved a perfect nuisance.

" I'd much sooner have a gramophone,"
he said.

" That, I am afraid," I rejoined, " is
what misguided enthusiasm is doing for
wireless. Inefficient loud speakers and over -
amplification are destroying the charm and
promise of wireless for many people."

He mentioned the location, and it was
apparent that his experience, when 2 L 0
was in full blast, could have been 'anything
but pleasant.

" There is another point," he went on.
" Before broadcasting will be satisfactory,
the broadcast programmes will have to be
improved. Look at this." He indicated
a published programme
provincial stations. " Now, do I want to
hear anything of that ? We want the best
if anything is to come of wireless." '

Better Programmes Wanted.
" There are difficulties in the matter of

obtaining services," I reminded him.
" They will have to ,pay," he rejoined.

" Now, assume that a million people in
England subscribe, and there should be that
number if first-class programmes are pro-
vided. That will be a million ten shillings,
half of which will go to the broadcasting
company. With £250,000 it should be
possible to provide something well worth
having."

" What of wireless in its other aspects ? "
I asked. " Wireless in trains, wireless in
the schools, _and so. forth ?

" I regard them, at the moment, as so
_many experimental applications, very inter-
esting, but hardly yet of great value."

I suggested diffidently a bolder vision.
Why not use wireless to express the muni-
cipal spirit.

You have never addressed the full ear
of the city. Yet wireless broadcasting
through loud speakers would enable you to
tio it."

" Yes, if there was a receiver in every
home. But that will not be yet."

My time was up, but I managed to tell
him before I took my leave, of the Hague
concert I enjoyed a few Sundays ago, when
with a wooden horn and a really fine ap-
paratus I heard the orchestra with as much
pleasure as if it had been playing in the next
room. If the Lord Mayor had heard that
I feel' sure he would have been more nil -

pressed than he was with 2 L 0 on a loud
speaker.
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nottifftelWak "Le"oat
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In thousands of homes throughout the Country the

CoPHOM1
has brought about a most remarkable

Where dullness and ennui existed, life, enter-
tainment, and a flow of good spirits now prevail,
promoting comradeship and harmony.

With a GECoPHONE you are in touch with
the Broadcasting Stations, and can " listen -in each
evening to a most interesting, instructive, and
pleasing programme, every word-every cadent and
vibrant sound of which will reach you with amazing
clearness and fidelity.

The triumph of the GECoPHONE is solely attributable to
the painstaking research and vast manufacturing experience of its
makers-The General Electric Co., Ltd.-pioneers in the field
of Wireless and Telephony.

Volumes of unsolicited testimony from GECoPHONE
users all over the Country.

GECOPHONE
CRYSTAL SET. No. I.

Approx. range (with Standard
P O. Aerial), 25 Miles.

Price Complete £5 10 0

change.

GECoPHONE
CRYSTAL SET No. 2.

Approx. range (with Standard
P.O. Aerial), 30 Miles.

Price Complete £9 15 0

GECoPHONE
2 -VALVE CABINET SET

DE LUXE.
Approx range (with Standard

P O. Aerial), 100 Miles
Price Complete £25 0 0

GECoPHONE
66 LISTENING -IN" SETS

Fully approved by H.M. Postmaster -
General. Comply in all respects with

Broadcasting Regulations.
Sold by principal Electricians, Stores,

Wireless and Musical Dealers.

Sole Selling Agents for the Music Trades in
Great Britain and Ireland :

COLUMBIA GRAPHOPHONE CO., LTD.,
102-108, Clerkenwell Road, London. E.C.I.

Manufacturers tt Wholesale only: The GENERAL ELECTRIC Co. Ltd., Magnet House, Kingsway, W.0 .2.
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There is a reason

THIS Rheostat, which is fitted to all
Burndept apparatus, has been designed
to embody efficiency with simplicity in

fitting. A special feature enables the tension
on the phosphor bronze brush to he adjusted
so that a smooth movement, combined with
perfect electrical contact, can be ensured.
Can be fitted to panels from A" to r thick by
drilling , one :if" and two 6 B.A. clearance
holes. The resistor element is mounted on a
fireproof former, to which is moulded the stop,
engaging the phosphor bronze brush in off
and full positions. This brush is riveted to
the rotating spindle.

No. 270. For I valve
No. 275. As No. 270. in walnut box

with ebonite top and 4 ter-
minals 12'6

Also supplied at Fame prices :

No. 271. For 2 valves.
No. 272. For 3 or 4 valves.

BURNDEPT LTD

behind BURNDEPT Components.

Write

BIRMINGHAM
MANCHESTER-

BRIGHTON
NOTTINGHAM:

YEOVIL -

BRISTOL:

GLASGOW,

BELFAST

DUBLIN

BRANCHES

LED3, T Lack* Atoureace lived
flar 11,,m

NEWCASTLEON.TYNE 7 St. Attlter, BoAlcrr22 W724

CARDIFF 67 Que.. Sm..

HEAD DISTRIBUTING SERVICE DEPOTS.
SMEAR°.
C. S. 13472.5. 133 N2,2Street

W. C D...Nek 61 82342
H.I. Caen 72 So Jams, Se..
Pow. Do, N, Leo. RAW.
We nn Cann Elateni &

C..
C. HON, FV3acer 52*

147 a 4 Warm ElearK my
P74 Rea

11100TLAND.

W A. C. 52547. LAL, 93 HA5S3.7
236 As-p) Stree.

IRELAND.
R.i S

Kyounsn. W211AR, Moe

Nam 72 322,235.2211 1l 5.401 S.

OP71C11.

171 Kw. 5.242 Wet

RAVICE DEPOTS IN ALL LOCAUTIM

for Catalogue of Components.
All trade enquiries to addressed to the Factory.

BURNDEPT
London Office

. and Showrooms: awii.";

15, Bedford St., Strand, W.C.2. 'Phone: Gerrard 7794. tire///' 1 4

BURNDEPT COILS
Taient
Patent168249)191550)

THE reason why these coils should be used
is that their distributed capacity is

reduced to the absolute minimum. They
are fitted with non -reversible smooth -running
spring contacts, making them easily inter-
changeable. Moreover, the patented form of
wrapping renders them damp-proof.
Coils S.1 to S.4. Specially designed for

Broadcast reception and , amateur
telephony, wave -length range 150-800
metres. Price .. each

Coils 75-1,000. Wave -length
750-75,000 metres.
Prices from . .. . .. 5,6
The set of nine .. . £4 10 0
The coils should be used with a Burndept

coil holder, because the moving aiMS of the
holder are geared 5-1, thus ensuring smooth
action and making it an easy matter to adjust
even a critical circuit.
No. 135. Three Coil Holder for panel

mounting .. £1 10 0
Na. 136. As 135, but mounted on oak

base £2 5 0
Pity Depot: 79, Mark Lane, E.C.
Canadian Offices: 172, King Street We,t, Toronto.
Aerial and Eastnor Works: Blackheath.

HEADPHONES I

K 9 TYPE.
K912000 ohm.

K9/3000

K9/4000

6/- each.

8,6
9.6 ,.

K 7 TYPE.
Each Postage

K7/4000 ohm. £1-0-0 . 9d.
K7/6000 £1.5-0 9d.
K7/8000 £1-7-6 .. 9d.

Fitted with Patent Duplicating
tags and patent head -bands,
and sliding adjustments, most
comfortable to wear. Parts
are silver and nickel plated.

Marked B.B.C.
Manufactured by I

Postage 6d.

6d.

TURNOCKS TELEPHONE WORKS
41, High Street, Aston, B'ham.

Catalogue of Telephones anti Telephone Parts.

ACCUMULATORS
REDUCED PRICES

The E.P.R. Accumulators have
20 years' reputation for de-

pendability and efficiency.

ALL CELLS GUARANTEED

WIRELESS
ACCESSORIES.

BASKET COILS, 4/- set 7.
CRYSTAL DETECTORS,

1/11.
CRYSTAL DETECTORS

ENCLOSED, 3/6.
CRYSTAL DETECTORS,

PERICAN, 3/6.
AERIAL WIRE,
7/22 copper BARE, 2/9,100ft.
Wound Formers, 12 x 4, 3/6
Lead-in WIRE RUBBER

Coy., 3d. per yd.
ARMY TEL CABLE, SUIT-
ABLE for LEAD-IN WIRE
20 yd. HANK, 1/6.
SWITCH ARMS, 1/3, & 1/6.
FIL. RESISTANCES, 2/5.
VALVE HOLDERS, with

NUTS & WASHERS, 1:-.
CAT'S WHISKERS 9-ct.

GOLD, 3d. & 6d.
'PHONES IN STOCK.

FRENCH .. 17/11 PAIR
ERICSSON ... 21/ -
BRUNET 25/ -
FEDERAL 26/11
GALENAPHONE B.B.C.

23/11
T.M.C. B.B.C. 26/11
STERLING B.B.C. 32/-

, ALL PHONES GUARAN-
TEED AND EXCHANGED

if unsuitable.

PSPULAR TYPE.
Vint-
age

lgnit. Cap Act. A.B.
Amps. Capacity

1000 4 17 8 9 11
1310 4 20 10 12 11
1315 4 30 15 19 11
11420 4 40 16 11
1330 4 60 30 22 6
13111 4 80 40 29 -
1420 6 40 20 27 6
1430 6 60 30 33 9
1440 ti 80 40 39 6
1450 li 100 50 45 6

C " TYPE ACCUMULATORS.
Sped I Features. Extra Stout CasestftellulnitE
Specially formed Lattice and Plates. Abso-

lutely -the Finest (fell yet produced.

N,. Volt-i Ignit. Cap. Act. Ali. Priceage Amps. Cap.
17211 4
1730 4

44 22 22 -

1740 4
66 33 27 6
88 44 35

1820 6
1830 6

44 22 33 6

14'81)6(81

1840 6
33 42 6

1850 6
44 52 6
55 63 -

SPECIAL OFFER. -2 volt 40 amps.
Fuller Block Accumulators .. each 12 11

Carriage extra.

RICHFORD & CO
Established 1878. Tel. HOLBORN, 5126.

3 153, Fleet Street,
LONDON, E.C.4.



Popular Wireless Weekly, May 12th, 1923. 475

SIX SIMPLE VALVE CIRCUITS.
With so many different " hook-ups " in existence, it is inevitable that some confusion should arise in the minds of
the " tyro " who is graduating from the crystal to valves. This article briefly details the " pros and cons " of six simple

circuit arrangements involving the use of one valve as a detector.

DIAGRAM A shows the simplest form of
valve receiver that can be constructed
for use over a reasonable range of

wave -lengths.
Tuning is effected by varying the amount

of inductance contained in the circuit by
means of the single -slider coil. As this is
the only means by which the desired wave-
length can be obtained, the whole of the

tuning depends upon the correct adjustment
of the single plunger. The actual wave
range of the instrument will, of course,
depend upon the size of the aerial and the
amount of inductance contained in the coil
over which the slider operates.

Slide Contacts and Tappings.
Diagram 13 shows a similar arrangements

excepting that the coil is not operated by
means of a slider, but by means of tappings
which are controlled by s\vitch arms as
shown.

For purposes of fine adjustment, this
method is perhaps less efficient than that
obtainable by using a slider, as the tappings
referred to usually include several turns of
the coil, thus eliminating any possibility of
obtaining a really fine adjustment.

When variation of the inductance value
in a circuit is obtained in this manner, it is
usual to employ a variable condenser con-
nected in parallel to obtain a final and
critical adjustment.

Diagram C shows a circuit in which a
variable condenser is connected in this
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manner. This diagram also shows a coil of
the two -slider variety, and the method in
which it is connected to the valve circuit.

Diagram D shows a simple circuit of the
loosely coupled type, and also a variable
condenserin parallel with the secondary coil.
For purposes of fine tuning and selectivity,
this is a considerable improvement on the
circuit shown in Diagram C.
The Use of Reaction.

Diagram E shows the simplest method
by which the one -valve circuit may be used
in conjunction With a frame aerial. It will
be noticed that tuning is performed by
means of a variable condenser connected in

parallel between the grid arid filament of the
valve. It might be as well to mention here
that if an aerial of the ".open " type is dis-
carded in favour of a -frame aerial, the two
ends of the frame winding should be taken
to the aerial and earth terminals of the set
after the " open " aerial and earth plates
have been disconnected from the instrument.

Diagram F shows a simple one -valve cir-
cuit employing reaction. It will be seen
that the connection from the plate of the
valve, instead of passing directly to the
positive terminal of the high-tension
battery, is coupled by means of a third coil
to the secondary coil of the circuit before
being taken back to the telephones via the
H.T. battery. It should also be observed
that the telephone condenser is utilised in
this instance to form a by-pass condenser
across the high-tension battery.

If a set A this type is constructed, care
should be taken io see that the reaction coil

is so arranged that it is incapable of ener-
gising the aerial. Carelessness in this
respect has already caused a considerable
amount of trouble among wireless enthusiasts
owing to the fact that if the reaction coil is
brought into sufficiently close proximity
with, the tuning coil of the circuit, it will
energise the aerial, and, therefore, cause
interference with neighbouring stations.

It is, perhaps, not necessary to mention
that in connecting up the set, the positive
terminal of the high-tension battery must
always be connected to the plate of the valve.
Too much stress cannot be placed upon
this point, as failure to observe this simple
rule will render the instrument totally
inoperative, and it does not require much
imagination to realise what will happen, if
anything between thirty and seventy
volts should, by carelessness, be placed across
the filament of the valve.

The filament battery usually has its
negative terminal connected to the negative
terminal of the high-tension battery, and
it is a common practice in simple valve
circuits to connect the telephones in series
between these two terminals as shown in
Diagram D.

It is not essential, however, for the fila-
ment battery to be wired up in this manner,
as it may be used to aid the plate battery
as shown in Diagram E.

The telephones also are sometimes con-
nected in series between the plate of the
valve and the positive terminal of the high-
tension battery. This practice is, however,
condemned by many authorities on the
ground that the windings of the telephones
are influenced by the passage of the plate
current and rendered less sensitive in conse-
quence.
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THE UNI-DIRECTIONAL AERIAL
By G. H. DALY

'Ithe following article contains much interesting information on the properties of unidirectional aerials, and suggests
considerable scope for amateur experimenters.

TI -It ordinary frame aerial when used
as a direction finder has one serious
disadvantage -namely, its inability

to indicate the exact direction of the trans-
mitting station. If, for instance, maximum
signal; are received when the frame is point-
ing north and south-it is at once known
that the transmitting station is on a line
drawn north and south, but it is not known
whether the transmitter is to the north or
south of the framC aerial. This is a rather
troublesome drawback for marine work;
more especially in the case of a ship in
distress in foggy weather.

D

9igure I

Sometimes fogs last for days, and ships
arc compelled to navigate by dead reckon-
ing. Successful navigation by means of dead
reckoning described as a matter of
practice combined with a certain amount
of luck. It is not surprising, therefore, that
ships sometimes run aground on sandbanks
and other obStructions, which should not
have existed according to the course worked
out by dead reckoning. In such cases,
where the position of the distressed vessel is
frequently unknown even by its crew, any
rescuing ship, if fitted with a direction
finder, is unable to determine in which
direction to proceed to render assistance.

As a result of this, two systems have been
devised and adopted by the U.S. Govern-
ment for determining, by means of an
ordinary frame aerial, the absolute direction
of any -transmitting station.

The first,method to be described makes
use of an elevated aerial used in conjunction
with the frame aerial; and has been in
operation for some considerable time in the
U.S. Navy.

Absolute Direction Indicated.
In Fig. 1, A represents a small elevated

aerial which is grounded through a variable
inductance, B. E is an ordinary frame
aerial which is placed in the secondary
circuit, which is inductively coupled to the
atrial circuit by means of the coil C.

The :inductance coil, I), in the secondary
circuit is of the same value as the fa me
aerial, E, so that the tuning of the -circuit
remains unchanged when the frame aerial is
inserted in place of the inductance, D. The
valve detector is represented by V.

In order to use this set the frame aerial is
first cut out of the secondary circuit by
means of the switch S. Signals are then
picked up by the ordinary elevated aerial,
A, the secondary circuit being carefully

tuned to the incoming wave by adjusting
the variable inductance, C, and the variable
condenser, F.

This having been accomplished, the switch,
S, is moved on to the lower stop, thus bring-
ing the frame aerial into the circuit, when
signals will be received through both
elevated aerial and also the frame.

It is now necessary to adjust the frame
aerial. This is done by picking up some,
station whose exact position is known. We
will suppose that the set is situated at
Croydon, and that it is possible to hear
North Foreland Radio (G N F), which is
approximately due east.

The frame should now be rotated through
a complete circle of MO degrees, and the
side of the frame which points to G N F
when maximum signals are heard should be
carefully noted and marked with an arrow.
Having fixed this adjustment, the frame can
now be made to indicate the absolute
direction of any unknown transmitter. As
in the case of G N F, the frame is rotated
until maximum signals are heard, when the
direction of the transmitting station will be
indicated by the arrow on the frame.

In order to obtain more accurate readings
the ordinary elevated aerial should then be
cut out of the circuit. It will then be found
possible to obtain the bearing of the trans-
mitting station by the usual minimum
method, which gives greater accuracy.

Another Method.
Another slightly different type of uni-

directional frame aerial has been developed
and patented by Frederick A. Holster and
W. Dunmore, physicist and associate
physicist respectively to the U.S. Bureau of
Standards. This method is used by the
Bureau of Lighthouses and is installed on
lighthouse tenders.

In this arrangement-the diagram of
which is shown in Fig. 2-the frame aerial,
A, is tuned to the incoming wave by means
of the condenser, B. Across this condenser
is the detector, V, which consists of a three -
stage high -frequency amplifier, a detecting
valve, and a two -stage low -frequency
amplifier.

When the switch, S, is closed to the left, a
small condenser, C, is connected across the
double condenser, D, and the inductance,
L, and the tuning condenser, E, are inserted
in the ground lead. By proper adjustment
of the condenser, C, and the circuit, L E, it
is possible to ascertain the absolute direction
of the transmitting station as given by the
position of maximum signals, as described
above in the case of North Foreland.

Once this has been done, the switch, S, is
placed over to the right, thus grounding the
middle plate of the double condenser, D,
which is utilised for bringing about elec-
trical symmetry of the frame aerial system
with respect to earth. The position of
transmitting station can then be obtained by
the minimum method. -

The actual reason why it is possible to
obtain absolute direction finding by these
methods is as follows :

Normally, the average frame aerial
receiving set, when erected haphazardly,
receives energy in two ways ( I ) by the
action of the incoming waves striking
the frame aerial, and (2) by the energy
produced owing to the fact that the actual
frame aerial has appreciable capacity to
earth.

Now for perfect and accurate direction
finding it is necessary that the receiver
`should obtain energy exclusively from the
incoming electro-magnetic wave acting on
the frame aerial, and it is equally essential
that the energy received through earth
capacity should be eliminated.

This latter object is obtained by making
the receiving set electrically symmetrical
with respect to earth, when the only energy
received will be due to the incoming wave
striking the frame aerial.

D
Num 2

In the case. of the accurately constructed
direction finding frame aerial the unidirec-
tional effect is produced by upsetting this
electrical symmetry of the set with respect
to earth and thereby causing' the receiver
to be excited by energy due to earth capacity
as well as by the incoming Waye striking the
frame aerial.

Owing to the phase relation of the currents
now set up in the frame.aerial the intensity
of these currents will be differential or
accumulative, depending upon which direc-
tion the transmitter happens to be, and thus
only one position of maximum signals will
be obtained. When tht 'abstilitte direction
is found, electrical symmetry is restored by
removal of the elevated antenna or action
of the double condenser, and the normal
directional properties of the frame are
resumed.
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NUCKLAND'S
FOR EVERYTHING

Auckland Products
are in a class by themselves

Years ago we set ourselves an exacting standard of excellence and have rigorously main-
tained it ever since. We knew it would pay in the long run and it has. Unvarying
quality and value never fail to win appreciation. To -day among Trade and Public alike
the name AUCKLAND is accepted without question as a safe guarantee of reliability.
Small wonder that the constantly increasing demand for AUCKLAND PRODUCTS has
compelled us to open a new and extensive factory situated at 125-131, ROSEBERY
AVENUE, E.C.1. The largest factory in London devoted entiraly to Radio Apparatus.

SPECIFY AUCKLAND PRODUCTS

POTENTIOMETERS
Useful for Grid Potential Crystal work, etc., etc. Typical of all Auckland
Products. Finished in Instrument style. Resistance 250 ohms. Q la

PRICE (as illustrated) /

THE MOST RIGID CONDENSER ON THE MARKET
Fitted with aluminium Top and Bottom Plates. Vane Spacing '072%

'001 - 24/- '0003 - 16/-
.0003 - 18/- '0002 - 15/ -

These Condensers are fitted with Knob and Bevelled Dial engraved 0'-180

TELEPHONE TRANSFORMERS
For use with 120w. 'Phones.

Unmounted
Mounted -

- 13/6
17/6

" AUCKLAND " L.F.
TRANSFORMERS

Known and used throughout the World
by reason of their extraordinary Ratio
of Amplification, without distortion.

'I he Result of Experience.
Use Auckland Transformers, both H.F. & L.F.

Specify and SEE YOU GET THEM.
L.F. TRANSFORMERS

20/- EACH.

London Offices :-

CRYSTAL RECEPTION OF
BROADCAST MUSIC IS
PERFECT REPRODUCTION

Illustrated is our Universal
Adjustment Detector fitted with 2 Crystals,
finished as a High -Class Instrument,
mounted. PR ICE 1 /

FIL. RESISTANCES
Smooth Contact, fitted with deep Bear- A in
ing Bush and Knot. Res. 6 ohms. Price It, oz4 ,II_

lifilf f f 1111111,1

flan
MAKERS OF WIRELESS INSTRUMENTS

395, ST. JOHN STREET, E.C.1
Factories : CLERKENWELL.

'Phone : 3173 Clerkenwell.
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Make out your list of requirements -compare any prices with ours -and see what you save.
Quality, because we desire your continuous orders and recommendation ; Cheapness, because
we are the largest buyers in the trade ; Promptness, because " Stocks" always at "Stocks."

Send for Free List.
Write, tUll, or 'Phone.

TRADE SUPPLIED.
" RADIO HOUSE,"

T.M.C. Best British Manufacture,
4,000 ohms, B.B.C. (postage 1i-) 23;6

" ERICSSON " Perfect 'Phones 17! 6
1NSFLATED indoor aerial wire Per yard 2d.
cRYSTAL DETECTOR PARTS set 9d.
AERIAL WIRE, 7/22 copper in 100 ft.

lengths (postage II-) . 2 i 2
VANES, 22/24 gauge doz. 5d.
BASKET COILS set 2; 6
BRASS NUTS, 2 B.A., 3d. doz.; 4/5/6

B.A., 2d. doz.; washers doz. Id.
BRASS ROD, screwed, 2 to 6 B.A., in 12-

inch lengths each 3d.
COIL HOLDERS, ebonite, mahogany base,

two-way 4/3
-Three-way, solid ebonite, with long arms 8/9
COIL HOLDER SOCKETS 9d.
CONDENSERS (fixed) any capacity 9d.
CONTACT STUDS. complete with nut and

washer. 2 by 2 doz. 5d.
CRYSTAL DETECTORS, solid braes on ebonite 116

Ditto, dustproof, in glass case 2/ -
CRYSTAL CUPS, Id. each; 3 screws 15d.
CMYSTALS Hertzite, 1/-; Zincite, 9d.;

Galena, Silicon. Bornite, erborundum 3d.
MARVELITE, thesimerSensitive crystal 1/6
EBONITE DIALSS7eirgra-ved O-180.._........eaelt 1 /-.
EARTH CLIPS, Copper emelt 3d.
FILAMENT RESISTANCES, velvet action, 2/-, 316
RESISTANCE FORMERS each 9d.
eiRID-LEAK AND CONDENSERS, combined 2,6
INSULATING SLEEPING, I mm., 50. length,

1/ dim 6d.
TNSULATED TAPE, i lb. roll 6d.
INSULATORS, Green egg, 2d: Reels 2d. Vernier ... .. ... 119 ,- ... ... 2/6
INDUCTANCES. wound 22/24 enamel wire, Kindly forward ample Postage. Balance

12 by 4 (postage 1 / -1 2, 9 . fully refunded.
INTERVALVE LOW -FREQUENCY TRANS- - Drilled Circular Top Plate and !Idiom, 113 lair.

FORMERS, finest 5 to 1 (postage 9d-) 12;9 Everything ready for assembling. Postage 1/- ect
KNOBS, with Brass nut insert. 2 B k 3d. ' extra.

89, NEWMAN STREET,

LEADING -TN TURES, ebonite., with ter-
minals, 12 in., 102cl.; 9 in., 10d.; 6 in. 8:1.

LIGHTNING ARRESTER 216
SLIDER iAND PLUNGER, complete 2d.
SLIDER RODS, 6 in. & 9 in., 3d.; 2 -in

sq., 12 in. or 13 in drilled 4,1.
SOLDER, ALUMINIUM, a stick flel.
SPACER WASHERS: .small, Ile.; large,

dozen ' 21d.
SWITCH ARMS, laminated blades, complete 90.
SCALES, ivorine, engraved 0-180 3d.
TABLETS, earth, aerial, 'phones, etc., earl: 1d..
TER3fINALS, special large, with nut and

washer, ltd.; W.O. type, 2d.; telephone,
2d.; Pillar . 2d.

TIN FOIL sho) 4d.
COPPER FOIL sheet 4d.
"VALVE HOLDERS, turned, ebonite, with

)tilts 1 1 -
VALVE PINS, Id. each . do, 70.
VALVE SOCKETS; Yd. each ' doz. 9,1. -
VALVE SOCKETS, with shoulder ear.): lid.
WANDER PLUGS. 3d.; Wood's Metal, 4c1.;

Mica Strip 3d.
SINGLE -VALVE CRYSTAL AMPLIFIER £2
JACK AND PLUG , 1 i 9
DEWAR .SWITCHES, 4 / 6

COMPLETE- CONDENSER PARTS.
Capacity Priem Assembled

.00075 5/3 . 9/3

And at 7, BEAR ST., LEICES-
TER SQUARE, LONDON, W.

'Phone : Museum 4213.

OXFORD STREET, W.

au-afift+fcrrahk
9

rilleig===2.1.6.RadioPress

0/1 applicat ion.
Fall liot nest nutting and Receiving. Licences represent, for
Series No. 11

the first time, a definite effort to show exactly

be granted either of theseLicences.

conceptions which li4ve,arisen,
The chapters -devoted to -Experimental Trans -

the amount of knowledge required by the
applicant betore he can reasonably expect to

published to straighten out some of the mis-

If you are wanting to obtain an
Experimenter's LicenCe in either of
the two forms mentioned, then you

AS certain qualifications are necessary
before the P.M.G. will issue Experi-
menters' Licences, this new book is

should get this book at once if will

4.01P certainly prove invaluable to you.

1Rabio frets /to..
DEVEREUX COURT, STRAND, W.C.2.

From all Book-
sellers. or direct

post free

1/1 !'

Wireless Licences
How to obtain them

By E Redpath

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 front the trade.

bed. 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.
IseiPaPussussaPiessuPsess otsassuressnesinsiOss".094194901WW11009.

SINGLE
RECEIVERS

4,000 shin Head

1,500 ohm Head

300 ohm Head

2.000 ohm Single Receiver and
750 ohm Single Receiver and
156 ohni Single Receiver and
126 ohm Single Retseiper and

HEAD-
PHONES

Ban I s and C<rds
15/8 per pair.
Bands and C. r is
13/8 per pair.
Bands and Cords
12;6 per rate

Cord, 6/6 each.
Cord, 5/6 cash.
Cord, 5 / rachr-
Cord, .4/6 each.

Thee leers rewound, 2,900 ohms, 3/6 (post extra).
Shellac ITarnish,1;- hot. Gold Lacquer,1/- hot.

Make glow own Transformer.
Spool with Iron Core wound No. 44 D.S.C. Wire
1,600 olirbs, 9d. each. No.38 Enam. Wire 6:1. card:.

ALL. POST FREE.
Phone l or vale Sick, A. ROBERTS & CO.,1 - each. Thousands in Malenco Plug Ssstock. Plugs for same,

2/- each. la, Oldridge Rd., Balham, London, S. W.12. Jack, Bd. each.
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A WIRELESS CHAT TO SCOUTS.
By Scout J. W. S. MARR.

It will be remembered that Scout J. W. S. Marr was one of the two Scouts chosen from thousands of others to
accompany Sir Ernest Shackleton on his last voyage of exploration. Although fraught with tragic memories, the cir-
cumstances of romance attending all such trips into more or 'less unknown regions, together with the fact that
Scout Marr spent a considerable amount of time listening -in on the wireless set of the little "Quest," renders him' in a

position of authority to discuss the romance and fascination of wireless.

IT would be difficult, I think, to find a
more interesting hobby than that of
wireless. There is iterally, no limit to

the variety of entertainment- that it affords..
When you -buy, or make, a simple receiver
there is nothing to prevent you from listen-
ing to messages from all parts of the world
at all times of the day and night.

Pit the small outlay involved in the pur-
chase of a receiver (plus the ten shi lings
licence fee, of course) all the transmitting
stations within range are suddenly placed at
your service. They become part of the
equipment that enables you to indulge your
hobby. What other hobby can claim such
wonderful facilities 't

SOS, SOS.
. Apart from the fascination of listening to

signals from different parts of the world,
the information conveyed in the messages
themselves is often extremely interesting.
It is scarcely possible that any amateur
receiving aerial should fail to pick up at least
one -of -the big commercial stations that
operate throughout the clay. Then, for those
who live- near the coast-or who, living
inland, possess sufficiently sensitive re.
eel vers-there are -always numerous ship
stations flashing messages across the ocean
to one another. .

It is a thrilling experience to listen to a
number of ships conversing on the high
Seas. as each one follows a definite course
to some remote port. When two ships
come within wireless range of one another, a
formal introduction takes place through
the ether. Each operator gives the name of
his ship, stating whence he has come and
whither he is bound. As the two ships draw
closer together, conversation becomes more
frequent., the operators " pass the time of
day" at intervals. and, friendly messages
are sent from ship to ship. Then, as the
ships draw apart again, cheery wishes and
good-byes arc exchanged.

One day, per haps, as you are listening to
the chatterina of numerous ships, a cryptic
S C) S inessage:is suddenly .fl.ashed through
space. At the first sound of this dramatic
signal the Shattering (-eases. as if by magib ;
s,tillness reigns throughout the ether whilst
WC operator on the distressed ship sends out
hrs cry for help

Aircraft Wireless.Wireless.
Then ceases the response. First one ship.

then another, proffers its assistance. Within
a few minutes half a dozen ships. or more.
are hastening to the scene of the trouble.
send* out periodical messages of en
couragement as they race across the ocean
at full speed An hour or two 'ater the
rescue has been effected, the doomed ship

been'emptied of its human cargo and
the ether  tingles anew with the joyful
tidings.

Aireraft wireless provides yet another
source of- thrilling entertainment for the
amateur, s.Pfactically all -the machines on

the Continental air routes are equipped
with wireless telephony transmitting and
receiving apparatus. These instruments
are constantly in use during the numerous
flights that are carried out each day. -and
pilots can often , be heard conversing with
one another in the air, or with one of the
various ground stations at the aerodromes
along the route.

The Broadcasting Stations.
Then of course. there are the wonderffil

broadcasting stations, which send out
nightly programmes of vocal and instrn-
mental music, news bulletins. weather
reports, children's bedtime 'stories, etc.
With such a selection of good things always
" on tap." no wireless amateur need ever
fear a shortage of ether vibrations with
which to carry or) his hobby.

The real red-hot amateur. however, will
rarely be satisfied to confine his interests to
broadcast programmes. no matter how
interest* and entertaining these may be.
The ether is always quivering with tele-
graphic, messages from all the big com-
mercial stations that are dotted around
the world, and these messages can only be
interpreted by people who are conversant
with the Morse code.

This is an aspect of wireless which should
prove of particular interest to Boy Scouts.
Even the very earliest stages of a Scout's
training include a knowledge of the Morse
code. Although the speed at which Morse
code signals have to be read in order to
obtain certain badges is never very high,
many Scouts. needless to say. acquire a
much higher standard of proficiency than is

required. This gives them a ereat advantage
when it comes to studying the 'Morse code
for the special purpose of receiving wireless
telegraphic messages ;_ I think 'the early
stages are the most difficult Ones in learning
Morse. and these they have already passed.

Apart from the entertainment value of
brOadeast selections, there is another aspect
of these programmes which should make a
special appeal to Scouts. We are told on
gOod authority -that " broadcast programmes
of the future will contain a large clement of
an educational and instructive nature."
This. no doubt, will take the form of authori-
tativc lectures on useful -and interesting
subjects. Many of these lectures will, I
think, be of particular value to Scouts, since
the aim of every -Scout should- be to lay up
as rich and varied a store of useful informa-
tion as possible. -

A Haunting Desire.
Finally. there is a great deal of keen

pleasure, not to mention valuable mechanical
experience, to be gained from the
practical side of wireless. Few Scouts will
be content with a superficial knowledge of
the instruments Which yield them such
useful and profitable enjoyment. They will
want to know " how they work." More-
over, there is always the haunting desire to
increase the range of one's receiving ap-
paratus. Once that lure has been felt, there
is no limit to the craving for wireless know-
ledge that follows.

I would like to conclude this article by
recommending all Scouts to keep in constant
touch with the excellent practical and.
thForetical information that is always to be
frund in POPULAR WERE' ESS.

The Wireless Class of the Rothschild Boys' School, Brentford.
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CROSS STREAM VALVES.
By SEXTON O'CONNOR.

There are other methods of employing the valve as a sensitive detector and amplifier of wireless signals than
introducing a grid between the plate and the filament, and in this article one of the most successful is
described. It will be appaxent, therefore, that there is scope for invention even in the field of the valve itself,' and
that even this " modern Aladdin's lamp " must not be allowed to escape the attention of the earnest esunimenter.

THE key to the action of the thermionic
valve lies in the amazing sensitivity
of the electron stream which flows

between the filament and plate. Not only
is the value of the internal current regulated
in strict proportion to the strength of the
controlling E3LE. upon the grid ,.(within
the limits of the straight-line portion of the
characteristic curve), but the response to
the control is instantaneous. In other
words, there is no " lag " between cause
and effect, that is, between the applied
signal E.M.F. and the resulting plate or
telephone current.

CR055 - srafAm ivire RECEivER C/AC0/7
F/C.I. if

In every other known type of relay there
are parts to -be moved which, however light
in weight and accurate in balance, involve
inertia effects, with a corresponding " de-
layed action," and more or less loss of
energy. In a thermionie 'valve, the electron
stream is the only moving " part " con-
cerned, and, as the electrons have no per-
ceptible mass, they are able to respond
accurately and immediately to the influence
of exceedingly small controlling forces.

Control of Electron Flow.
Originally, in the ease of the two -electrode

type of valve, this control of the electron
stream was not utilised to the best advan-
tage. By inserting a grid between the plate
and filament, de Forest practically revolu-
tionised the scope and efficiency of the
instrument as a detector and amplifier of
w ireless signals.

Since de Forest's invention there have
been many attempts to secure a similarly
efficient control of the electron stream
by other methods than the use of a grid.
In some of these an external circuit is
arranged to set up a magnetic or electro-
static field across the path taken by the
electrons in their passage between the
filament and plate. Signal currents are
utiliSed to vary the strength of this field,
which, in turn, reacts upon the flying
electrons, and prevents them from reaching
the plate, causing the current through the
'phones to vary accordingly.

Yet another means of controlling the
electron stream is that indicated in the
heading to the present article. Here the
interior of a valve is arranged so that there
are two independent plate -filament paths,
each being located at right angles to the

other, and the electroh stream's set up along
the two separate paths are caused to clash
or oppose each other in such a way as to
repeat in one circuit the effect of signal
energy applied to the other.

New Forces Introduced.

As shown in Fig. 1, a spherical bulb is
fitted with a filament, Fl, heated by a
battery, BI, and with a plate, PI, connected
through a high-tension battery, HT, and
a pair of telephones hack to the filament,
FL Arranged at right -angles is a second
filament, F2, co -acting with two smaller
anodes or.plates, P2, which, in this instance,
are connected across a tuned secondary
circuit, LC, coupled to the aerial. It will be
noticed that the centre point of the coil, L,
is joined to one end of the filament, F2.

When the high-tension battery is plugged
in, there will arise, in the absence of any
signals in the aerial, a steady electron
stream across the path Fl, P1, which will
in turn set up a constant current in the
plate circuit. Under these conditions,
after the first click, no further sound will
be heard in the 'phones.

Now, imagine the impact of signals upon
the aerial. The first half wave will, let us
say, throw the upper anode P2 positive,
and the lower anode P2 negative. This
will immediately bring new forces to play
inside the valve. In the first place, the
upper anode P2 will attract electrons
straight across the tube from the filament
F2, and these, in their passage, will collide
with and divert a portion of the electron
stream passing between the filament Fl
and plate Pl. In addition, the anode P2
will attract to itself some of the electrons
which would normally flow direct from Fl
to Pl. In the second place, the lower
anode P2, being charged negatively, will
repel or thrust back towards the filament
Fl many electrons which would otherwise
rem+ the plate Pl.

Double Rectification Possible.

The total effect, then; of the first half wave
is to considerably diminish the total number
of electrons reaching the plate PI from the
filament Fl. This results in a decrease
in the value of the steady current passing
through that circuit, and a corresponding
response in the telephones.

The impact of the second half -wave upon
the aerial will reverse the potential charges
upon the two anodes P2, throwing the
upper one negative and the lower positive.
A similar conflict again arises between the
cross -streams of electrons, with a corre-
sponding effect upon the main current
flowing across the path Fl, PI, and through
the 'phones.

It will be observed that by using two
separate anodes P2, and connecting the
filament to the mid -point of the induction
coil L, each half -wave is utilised to the full,

and so gives rise to a " double rectification "
effect. In the case of the ordinary " grid,"
it will be remembered that only one-half
of the available signal energy is utilised,
the other half being practically wasted.

The circuit shown in Fig. 2 represents a
.slightly different type of cross -stream

valve, which operates as a generator of
continuous oscillations, either for trans-
mission or for heterodyne reception. As
before, there are two electron paths arranged
at right angles to each other. The filament.
PI feeds the plate P1, the two electrodes
being connected by an external circuit
1,1, Cl, which is tuned to the frequency of.
the oscillations to be generated. The second
pair of electrodes, F2, P2, are arranged at:

P1C2. L

CROSS- STRE AA/ VALVE FOR GENE-RAT/NO
C. W.

right -angles to the first across the valve,
and are connected externally by a circuit,
L2, (.'2, tuned to the same frequency. A
common battery, B, feeds both filaments,
and a high-tension battery, HT, supplies
the plates PI, P2 in parallel. The induc-
tances Ll, L2 are coupled together so that
current flowing in one circuit transfers
voltage effects across the plate and filament
of the other circuit.

Generating Continuous Waves.

When the high-tension battery is plugged
in, both the condensers Cl and C2 are
charged up. One or other of them will
then discharge across its associated plate -

filament path. Whilst it is so doing, the
voltage effect set up by the resulting cur-
rent across the coils Ll, L2, combined with
the barrier formed by the first electron
stream, prevents the discharge of the second
condenser until the first has been com-
pletely relieved.

Immediately afterwards, the .second con-
denser discharges across its own filament,
plate path, simultaneously blocking the
second or cross path. So the process goes on,
each condenser being alternately charged
from the high:tension battery, and dis-
charged through the valve. These alternate
pulses set up sustained oscillations, which
can be fed from the tuned external circuit
to a transmitting aerial.
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Good Things for Radio Enthusiasts from

GAMAGES of HOLBORN
Special Offer of 8,000 -ohm
SULLIVAN HEADPHONES
(W.D.), complete with cords. 27/6
All tested. Per pair

BROWN'S 120 -ohm TYPE "A"
(W.D.) PHONES, complete with
cords. AU tested. Per pair 32/6

Post free.

Highly

TRANSFORMER
Efficient Intervalve

as illustration. Small and compact.
Ratio 4 to 1. Offered at 17/6the Special Price of ..
Post free. Each.

Tapped on
Secondary, covering
band of Wave -lengths 300
to 1.000 metres. Undoubtedly
the most efficient for shorter wave -lengths, 37/6 Write for WIRELESS CATALOGUE, post freeespecially with crystal receivers. Price

Note the termi-
nals for extra
inductance ena-
bling Paris Time
Signals to be

received.r
Effective Telephony
Receiving Range,

25 Miles
with surprising
clarity. Telegraphy

150 Miles

GAMAGES CRYSTAL RECEIVING SET
Fully licensed by Postmaster -General, and stamped B.B.C., Regd. No. 226. Tuning
Coil wound with best quality wire and tapped in seven places. This, when used
in conjunction with the Variable Condenser, which is of the best possible workman-
ship, gives a good variation of tuning. The Crystal Detector, designed to prevent
dust from deteriorating the sensitivity of the crystal, contains our famous " P,r-
manite " Crystal, which has given such excellent results. A Fixed Condenser is
incorporated, while Terminals are fitted for extra inductance. The set includes
a pair of Super Sensitive Headphones. The task of finding a sensitive spot on the
crystal is minimised by means of a buzzer. Will receive Telephony for 30 miles,
and signals from Spark stations using a wave -length of 300-500 metres for 150 to
200 miles. Complete in Polished Mahogany Cabinet, with
instruments mounted on polished Ebonite ; 'Phones, E44
Aerial Wire, and Insulators ready for use. REDUCED TO

RECEIVING SETonly, without 'Phones or Aerial Accessories Z2:10:0
ADJUSTABLE SPECIAL PURCHASE OF

LOOSE
COUPLER

Variable Condensers
IN PARTS FOR ASSEMBLING

Every one guaranteed to work perfectly if assembled
with reasonable care. These parts are of the finest
quality and workmanship, and once this offer is ex-
hausted, can never be repeated at the price. Each set

complete in box.
Capacity -0003 mid. gaj. Capacity '00045 mid. chi..

Price Price
Capacity -0005 mid. 10/- Capacity '001 mid. 12/6

Price Price
Early ordering essential to secure. Post Pd. extra.

We can supply from stock
BROWN'S LOUD SPEAKERS
Large Type,
Large

'gPci3e E6 .10:0
Type A.R.15 "AMPLION " LOUD
SPEAKER5.2000 E6:2:6

LOW - FREQUENCY AMPLIFIER
Designed to give the maximum efficiency
In amplification. Polished mahogany
cabinet with ebonite ptre. 50/Post free.

FIRST IN 19; :11 GAMAGES, HOLBORN, LONDON, E.C.1.

Hum

1111111M !VI

MW
si"'IMMO& elm

FOREMOST TO -DAY.

4-4 ACCUMULATORS

Postage and
packing 1/6

extra.

WORLD FAMOUS
FULLER " BLOCK " TYPE

1000 just purchased. Special consignment
ex Government stock. All first-class con-
dition. New and uncharged. 2 volts,

40 amp. -hours.
CET YOUR SUPPLY WHILE STOCK LASTS

ONLY

SPECIAL OFFER 12/6
DUNCAN FRASER
Sentinel House. Southampton Row. London, W.C.1. . ......

JEARY "SENSIFONES
Including B.B.C. Every set tested
TRADE MARK. and guaranteed.

11

:at) 27/6
British Make.

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

Send your order NOW.
The JEARY ELECTRICAL Co., Ltd.
8, Lambeth Hill, & 97, Queen Victoria St., E.C.

Also at GLASGOW, BIRMINGHAM, &c.
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W.B.C. CRYSTAL
DETECTOR Assembled Complete WE SPECIALISEtor Panel Mounting/ On:STREW OF) (as Photo.) IN VARIABLE

Capacity No. of Price CONDENSERSType 1. Plates.

4/6 .001 ''-qn----q-'sff'
.00075

57 12/6
43. 11/6 :11!.."....--

.0005 29 10/6 ...-.L_.6

N

W.B.C. CRYSTALUnassembled Parts
less Dial and End. DETECTOR

plates. (DLISTPROOF)
I

Instructions to assemble
sent with every set.
.001 6/3

Type 2.
.0075 5/3 4/-

IN
to

--#

,CII

-CI
In

or either vertical, .0003
or Horizontal .0002

19 8/0
13 7/0 --r .00013inkIounting Vernier 3 516 1,,___,---- -

(as shown) These Condensers en- 1.---- ---..

- _..2.
L,..,...... .6005 4/3

- For Vertical Mounting 41....L.,
. .0002 2/3 only. - ,

.0001 2/0
.=.__, ,---W.B.C. closed inCase

..-17-s TELEPHONE Dust -proof Celluloid ,: -'-----Zr.-L 1 Mounting. Add 7/6 to
Is. - BOARD -I:: - above prices.

4Wi. Type' 10/6

.. Vernier 1/9

iT.,';'----' "-----'-..' Circular Ebonite End -W.B.C. CRYSTAL DETECTOR
- - plates, 1/6 a pair.

Ebonite Dial 0-130 1/3 ,4-__I 1.._____ --. .._. -'0005. Type 3. i - x....._.\ .T\
..:.---"" One to We recommend TALITE Crystal for use with our Detectors. 21. I II- 1215'

s x t. f

'phones LARGE SUPPLIES of only the hest Quality
in series Component Parts in Stock.

MOUNTED ON EBONISED BASE Sendu Ample Postage. All connectionsare made undere. Balance Refunded. the panel.

TESTIMONIAL -18/3/23,

WHITESIDEJust a line to say how pleased
I am with the Condenser you so 5

BLOOMFIELD&Co LTD CITY -RETAIL BRANCH,
kindly sent by return. The goods

. 1 & 2, HAM YARD, GREAT WINDMILL STREET, 31, MEREDITH ST.,Nsmdrdactlii:ieryEtIyoll:d
says

how well it looks and functions.- PICCADILLY CIRCUS, LONDON, W.l. ST. JOHN'S ST., E.C.1.Wishing, etc., F. II. IIOPKINS.
Tweedmauth, Berwick -on -Tweed. 'Phone: REGENT 3749. Cables: TITMOUSE, LONDON. 'Phone: Clerkenwell5.884.

SEND FOR OUR PRICE LIST - TRADE SUPPLIED

MULTIPLY THE POWER OF YOUR
CRYSTAL SET AT LEAST THREE TIMES

by adding an

APOLL NOTE
AMPLIFIER

2 Or 3 of these units
(according to dis-
tance) will operate
a loud speaker.

PRICE
including B.B.C. &
Marconi Royalties.

E3:15:0
(less valve)

Accessories-
Marconi Osram

R. valve 17 6
4 -volt accumu-

lator £1 2 6
66 - volt H.T.

battery 16 0

Full List of APOLLO Wireless Apparatus sent on application.
Crystal receivers front 35s. 2 valve receiver £10. Valve and
crystal combination receiver with tuned anode £8 3s. 6d.

"Apollo" Perikon Detector 8s.

CRAIES & STAVRIDI, 4, DUNHILL ROW, London, E.C.1
GLASGOW : LUMLEYS, Ld., 80, Seuehiehall Street.

R EVO PHONE

THE CRYSTAL SET THAT STARTED
HALF OF BRITAIN " LISTENING IN."

Selling in thousands-output exceeds one a minute. Shoals
of unsolicited testimonials received and still coming in.

PRICE

£4 15s.
Complete
with all

accessories
ready for

use.
B.B.0

Royalty
paid.

Send for
list of
Value Sets,

Amplifiers,
Patent Tele-

scopic Aerial
Masts and
copies of
testimonials
from satis-
fied patrons.

REVOPHONES & SATISFACTION ARE ON THE
SAME WAVE -LENGTH.

Man n f act ured by.
THE CABLE ACCESSORIES Co., Ltd., TIPTON, Staffs.
DEPOTS:

LONDON : 13, Cursitor Street, Chancery Lane.
GLASGOW . 19, Waterloo Street. CARDIFF: 5, St. Andrew's Crescent.
NEWCASTLE -ON -TYNE: 32, Oxford Street.
Large Stocks maintained at all depots.
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AN EASILY MADE DETECTOR.
tew

IT will be seen from Fig. 1 that the pillar,I A, will revolve upon its pivot -screw,
D, (which is provided with washers (F,

Fig. 4), thus enabling the crystal to be
traversed from side to side ; the rod C,
may slide backwards and forwards, while a
twist will raise the cat -whisker, L-shaped as
at E, or lower it to make contact. Rigidity
is then secured by a turn of the thumbscrew.

C, a feature which will be appreciated by
users of sensitive crystals.

Total cost, 31-d.

To construct, a strip of brass 3 in. by in.
tapering slightly, is bent to the shape
shown in Fig. 4, and drilled in. to take
.4 B.A. screws. In the absence of a tap use a
4 RA. nut to secure the thumbscrew. Fig. 2
shows how this latter may be constructed by
soldering a piece of hard 'brass into the head
cf a Meccatio bolt.

SOLDER
HERE

F!G 2.

Bending the pillar to shape will offer no
difficulty if it be wrapped roinid a piece of
No. 8 S.W.G. wire and gripped in the jaws
of a vice, subsequently drilling holes for C
and finally bending the tip. Fig. 5 shows the
strip so gripped.

FiG.0 FIG. 3

After trials with several cat -whiskers, best
results were obtained by rubbing down to a
fine point a piece of 24 S.W.G. copper wire,
which found the sensitive spots, but would
not shake off through vibration.

Finally, the knob B came from a vul-
canite knitting -needle.

Total cost, including crystal -cup, 31d.

CORRESPONDENCE.

To the Editor, POPULAR WIRELESS.

Dear Sir,-The deluge of complaints made
by listeners -in re the poor quality of the
programmes transmitted by the B.B.C..
and the subsequent controversy that has
arisen on the matter, are deeply interesting
to me, and to all concerned with similar
societies.

I agree with the letters which have ap-
peared, and the views of those newspapers
which have criticised so adversely the pro-
grammes that have been provided.

On consideration 'one can see that the
trouble was inevitable where the company
responsible for the selection of artistes are
experts only as regards the mechanical side
of the arranaementfs. It is obvious that
those whose business it is to be experts in all
matters affecting the perfection of the wire-
less apparatus cannot also be experts in the
important matter of arranging programmes.

The selection of the artistes whose turns
are to be transmitted should certainly be in
the hands of an expert well in touch with
concert artistes of the highest order, and
able to judge on their suitability for wireless
work.

The remedy for the existing trouble does
not lie in taking away from -the B.B.C. the
powers vested in it, but in seeing that
proper use is made of those powers. For the
power to transmit to be in the hands of many
-to give freedom of the air, as it has been
termed-indiscriminately would only create
that chaos which has so far been avoided in
this country.

Surely it is possible for the B.B.C. to
secure promptly the services of a 4oncert
expert-one " au fait " with the  leading
vocal and instrumental artistes. The grow-
ing volume of complaints would, I venture
to state, become one of expressions of
satisfaction if really good artistes were heard
instead of the lamentable efforts over which
all the bother has arisen.

Sir William Noble, writing in POPULAR
WIRELESS on July 8th of last year, referred
to the necessity for providing high-grade
programmes, stating these are essential
to permanent success."

On October 7th, 1922, 'at the All -British
Wireless Exhibition at the Royal Horti-
cultural Hall, Sir Henry Norman said that
" the cost of broadcasting was chiefly that of
the high-class professional programme-
the very best of its kind in the world."

These gentlemen are, one sees, fully aware
of the essential for success, and, in spite of
their public speeches and good lead given,
the results have been; under the present
system, very poor, but these views could
be speedily acted upon, if a capable concert
expert were retained to arrange the items of
the programmes.

I certainly trust to learn that the B.B.C.
will act on the suggestion before it is too late.

Yours faithfully,
H. HYANS,

Hon. Secretary,
The Hornsey and District Wireless Society.

(Subsequent to the receipt of this letter
the announcement has been made of the
appointment of Mr. Percy Pitt, the well
known conductor, as a musical director to
the B.B.C. This is a step in the right
d i roc tion.-EDITOR.)

is

COTS

.5

A set, consisting of a crystal detector with 2 L F valve
constructed by Mr. H. Parker, 72 Hennon St., Bolton.
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THE CO -OPTIMISTS AND BROADCASTING.
The views of some of the members of this well-known company on the subject of the broadcasting of theatrical
productions and wireless in general prove very interesting in view of the controversy that has arisen, and in which

the Co -optimists have figured prominently.

6

WHAT time do the French stations
transmit ? " said Mr. David
Burnaby (the " Optimist in Chief ")

as soon as he knew who I was. " I
especially want to hear that new
station, School of Posts and Telegraphs,
do something."

I told him the times of transmission, and
that he would find a complete list in
POPULAR WIRELESS each week, and asked
him whether he was very keen on wireless.

" Oh, rather ! " he answered. " I love

Madame Lily Payling, the famous Australian contralto, who has on several
occasions broadcast from 2 L 0.

listening -in. I have had a set for a long
time now."

" What do, you think of the idea of broad-
casting the productions from 'the various

. theatres ? "
" It's the finest advertisement that the

theatres could possibly have," he said
emphatically. " I think that to have a
production broadcast-or, rather, an act
of it, for I am not in favour of transmitting
the whole lot-is the best publicity that
could be obtained anywhere. The broad-
casting of the whole of a performance would
rather undercut the stage world, but I
cannot think of a better advertisement than
to broadcast a portion.

A Case In Point.
" Think of the thousands of people who

listen every evening," he went on, " and
you will get some idea of the value of that
publicity which is sent in such a pleasant
form."

I agreed with him, and asked him if he
knew of any instance where broadcasting
had harmed a theatre in any way

" On the contrary," said Mr. Burnaby,
" I could give you one instance where it
has helped the stage considerably. There
was a theatre in the West End that was
doing quite well, but deeided to allow the
B.B.C. to broadcast a part of their show.
The result was immediate, for on the next
night the takings had increased by pretty
nearly one hundred pounds."

" Ah, that's a bit different ! " he said, in

answer to my query concerning the gramo-
phone companies. " They have more
reason to be alarmed, as the sudden boom in
wireless instruments must affect the sale
of gramophones quite considerably.

I don't think the publishers have any-
thing to grumble at, either," added the
leader of the " Co-Ops.," " for the same
applies to them as to the theatres, only
more so. To hear a song sung is far better
than seeing a few bars printed on the back
of another song, as far as an advertisement

is concerned. In this
respect broadcasting a
piece of music is on a
par with having it
performed at the
Queen's Hall or some-
where like that. I
know that my wife has
bought many a song
because she had heard
it sung at 2 L 0."

" Well, we hope to
hear you all at 2 L 0
on Thursday," I said,
as I wished him good-
bye.

" I hope so," he
replied, shrugging his
shoulders ; " but it's
nothing to do with me
this time. We're ready
whenever they like
to say ' Go.' Now Pin
going to listen -in for

that French station."
The next member of the band whom I spoke

to was Miss Betty Chester, so I told her that
I had been discussing the theatre -broad-
casting problem with her leader, and asked
what she thought of the situation.

" Oh," she said, laughing, " you must
tell me what the others said first t "

I told her.
" That's all right," she7agreed. " I am

of the same opinion as Mr. Burnaby. As
broadcasting is now, I think it is a very
useful advertisement for the theatres ; but
I was at Marooni House the other day,
and they told me that
in the near future
people will be able to
see as well. as hear,
and then I really
don't know what will
happen."

Quite another view
was taken by Mr.
Melville Gideon, the
last member of the
Co -Optimists whose
opinions I asked.

"I am quite against
broadcasting a show,"
answered Mr. Gideon
when I asked him what
lie thought about the
question. " I have
listened -in several

 times, and I think the
effect of broadcasting

a theatre show quite poor. Personally, I am of
opinion that the broadcasting of a play is
not at all a good advertisement. Now, take
a thoroughly bad show ; the people will not
go to see it, however much it is advertised,
and broadcasting it will only make matters
worse. A very good show will run well
whether it is broadcast or not. Then
consider the case of the mediocre production.
It may need a great deal of advertising to
make it a success, but if you broadcast it
the players lose all their individuality, and
the music or speech alone is quite inade-
quate, while the noise of the clapping of the
audience makes you think that only about
three hundred people are present, though
the house _may be packed.

A Special Arrangement.
" This is only my opinion," added Mr.

Gideon, " and I may be quite wrong, but
I must say that, as far as I can see, broad-
casting will not assist the theatres."

"What about the gramophones?" I asked.
" Well," he went on, I derive a lot of

my income from the gramophone companies,
and I am afraid that they are bound to be
affected adversely by broadcasting.. A little
while ago I was staying in the country, and
the people there were dancing to broadcast
music-not from a near station, mind you,
but from Glasgow. Well, that sort of thing,
where people can choose their dance pro-
gramme, is- obviously going to prove dele-
terious to the gramophone companies.
Another thing about it, from a financial
point of view, is this : the artistes are not
adequately paid when they broadcast, and
they are therefore not going to break their
contracts with other companies to sing at
the broadcasting studios. Then, if the fees
were adequate and the best performers
obtained I am afraid that the theatres and
gramophones would be very hard hit."

" But what about the appearance of
yourselves on Thursday ? " I asked.

" That is possible under some special
arrangement with the powers that be," was
the reply, " otherwise we should not be
allowed to do it."

Mr. L. Stanton Jefferies, musical director of the B.B.C. who personally
accompanied Madame Lily Payling on the occasion of her last visit to 2 L 0.
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A HOME MADE CARD -INDUCTANCE TUNER.

LOOKING through some old rubbish
the other day, I came across a small
worm drive, originally used on a

guitar or similar stringed instrument, and I
found this very adaptable to card induct-
ances for adjusting their proximity to one
another for tuning purposes. .I thereupon
constructed the piece of apparatus about
to be described.

I procured a baseboard, 5 in. by 3i in. by
.1 in., a small block of wood, l in. by 1 in. by

in., a strip 3i in. by in. square, an odd

piece to mount a coil upon, a few screws,
flexible wire, and two terminals, etc.

Through the small block of wood, in the
centre, I drilled a hole slightly larger than
the spindle of the cogged wheel, inserted the
spindle through it, and screwed the metal
plate and the wood block together.

I then took the strip of wood and shaped
it as shown in Fig. 1, inserted the projecting
portion of the spindle, which had a small
hole already drilled through it a little more
than a quarter of an inch from the end, into
the hole at the large end, and drove home a
small nail through the wood and the spindle.
This held them together very firmly. (See
Fig. 2).

Taking one of the card inductances, which
was simply a circular cardboard disc 31. in.
diameter with nine slots cut in it and
wound full with 24 S.W.G. enamelled wire,
I secured it to the small end of the movable
arm by a small bolt and nut. One lead from
this coil was connected by flex to the plate
of the worm -gear, and the other lead went
to one lead of the other inductance card,
made exactly the same as the first card.

This inductance I mounted on a vertical
wood pillar, in such a position that When

the gearblock was fixed to the baseboard the
fixed card was' just beloW the centre of the
spindle, so enabling the two cards to lie
parallel to one another.

The remaining lead of the second coil was
taken to one terminal and the other ter -

The Headquarters of the Societe Francaise Radio lideetrique at Lavallois Perret from whence emanate the
popular Radiola Concerts

urinal was connected
wonn gear. (See Fig.

This proved to be a
of apparatus, and if
detector, 'phones and

to the plate of the
3.)
very adaptable piece
used with a crystal
'phone condenser, it

became a very efficient broadcast wave-
length receiver.

On testing, should no signals result, one
card inductance should be reversed.

'A SHORT. REPORT OF
DR. FLEMING'S LECTURE FROM 2 LO.
AN item of extraordinary interest

among the items of a good pro-
gramme on Friday, February 16th,

was an address by Dr. J. A. Fleming
on the electron valve, its discovery and
progress, and the modern methods by
which music, speech, etc., are launched
out over hundreds of miles.

In 1882, Dr. Fleming told us, the electric
incandescent lamp was perfected. This con-
sisted of a glass bulb, exhausted of air, and
containing a carbon filament which was
made to glow by means of an electric
current. After use for some time these
bulbs became blackened by the filament
burning through. Dr. Fleming, then carry-
ing on his researches at University College,
noticed, in these " burnt -out " bulbs, in
every case a white clear line on the bulb
was left, indicating that the carbon deposit
was shot out in straight lines and that the
side of the filament had acted as a screen,
thus leaving a line free from the black
deposit. Later it was discovered that these
grains of black carbon possessed the quality
of negative electricity. The electron theory
was then naknown, and this deposit was
considered to consist of molecules, sub-
divided into atoms the same as all other
substances. Atoms, Dr. Fleming explained,
were then considered the smallest possible
particle of a substance which had all the
properties of that substance. There are
eighty-two different atoms, and any sub-

stance consists of thousands of one or incro
out of this eighty-two, just as all words are
built up from the alphabet. An atom, it is
calculated, is so small that 250,000 end to
end would equal one inch. An electron,
however, compared to an atom, is as a grain
of dust compared to the dome of St. Paul's.

Dr. Fleming, in the course of his experi-
ments, inserted a cylinder of metal round
the filament, and found that with this he
had a means of rectifying a current of
alternating potential into a solely negative
one. Here Dr. Fleming proceeded to explain
the projection of the voice through the
ether, starting at the microphone and end-
ing at the receiving headgear. This I need
not repeat, as it is general radio knowledge.

Some time after Dr. Fleming's discovery
it was improved upon by De Forest's inser-
tion of a grid, thus magnifying the effect of
the valve. The electron valve, Dr. Fleming
pointed out, could act in three ways, e.g. :

1. The detection
2. The amplification
3. The creation of ether waves

In concluding, Dr. Fleming outlined the
inestimable value to radio of this " Modern
Aladdin's Lamp," as he affectionately
called it. Without it, he reminded us,
broadcasting would be non-existent. It is
indeed the " master weapon of the wireless
engineer."
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RANDOM RADIO.
By C. G. GIBBONS.

THE " Wireless " picnic promises to be a
feature of this summer's outdoor
pursuits. Wireless in the woodlands !

What scope it offers to the man with a
penchant for tools ; consider the thought
that will be given to the evolving of the
" super " portable set. Will chivalry
maintain itself when two aspirants for a
particular tree arrive at the same moment
to attach their aerials ?- " Mine, I think."
" Ours, I hope." Supposing one oscillates ?

And on the river ! Picture two punts,
the occupants of which are being wafted to
ethereal realms by the mellow music of a
wireless orchestra. The " earth " leads.
trailing in the water, become entangled, and
the resultant pull takes one

set " over -board. Litigation ?
No, assignation !

Wireless is causing some little
consternation these clays. In-
stance the gentleman who
" earthed " his outfit to the gas -
oven, and whose wife, when a
thunderstorm threatened, left
the house in a panic and returned
to find that someone, taking
advantage of an open door, had
relieved the place of all loose
valuables-and the wireless set.

What of the person who
declared that this agitation of
the ether " was affecting his
health, because of the incessant
passage of radio waves through
his body ? Many people declare
that wireless assists the growth
of the hair, but I have heard it
suggested that the head -bands
of some 'phones exert quite an
opposite effect.

There is no doubt that many -
people afflicted with deafness
have derived much benefit from
listening -in. but if this has
aroused' a faint hope that the
exponents of the art of extreme
reaction. who are particularly
deaf to entreaty, will benefit
thereby, then I am afraid it has
been over -estimated. '

" Wireless " and 'Iradio " are
accepted as being synonymous
terms. But have you heard of
the lady who, on a big liner,
asked the chief operator when
the owners were going to have " radio "
installed and bring the ship up to date ?
Oh, for Some Music !

Talking of the men who go down to the
sea in ships reminds me of a letter I received
recently from a chum who is one of the
professional men, a first operator in the
Mercantile Marine.

" Youi letters and P.W:'s received O.K.,"
he writes. " What a great time you must
have with this broadcasting ! Oh, for an
evening to tune in the B.B.C. stations and
to get away from this eternal dot and clash
and atmospherics like miniature thunder-
storms ! "

Well, roaming the high seas of the Far
East for six months must encourage the

wish for a change of scenery, but I think
I'd " rest " wireless if the opportunity
came. But can you get away from it
nowadays ?

An Excellent Alternative.
If you read Morse; you no doubt

appreciate how interesting it is to intercept
messages from ship and shore stations.
If you don't interest yourself in telegraphy,
then please be tolerant with this paragraph.
But " a bird in the hand is worth two in
the bush," and when there is no broad-
casting to soothe your ear, the other is an
excellent alternative. It is surprising how
the " notes " of ship stations vary. Some,

Listening to Uncle Arthur (of 2 L 0) telling children's stories on the experimental
set constructed by Mr. R. F. Lamport, of 7, Fell Road, Croydon, Surrey.

like the lark in exultation, are high and
shrill, while others aspire to the blatant
tones of a 'bass baritone. A few, which is
Merciful, beggar description ; if barnacles
had grown upon the spark gap, or seaweed
had entwined itself around the condenser
plates, no more plaintive wailing could
result.

Pleasant Associations.

But to come to the coast stations.
Where is there a bigger glutton for work
than G N F (North Foreland)-? And what
provides a greater thrill than his call for
" Silence ! SOS!SOS!"? Then Niton,

N I,. close collaborator of G N F, Seaforth,
Gullercoats, and Caister, to enumerate a
few more. You can get them all on crystal.

Suppose we turn to the Continent.
Boulogne (think of the Casino), Le Havre,
Dunkirk, and F F S, that most interesting
little station in the Bay of Marseilles.
Ostend, to remind you of a table delicacy
and racehorses, Scheveningen (good test
for a spelling bee if you trot it out quickly),
and, farther north, several German stations.
If your tuning coil is large enough, you
can " raise " Karlsborg, Sweden, on, 2,000
metres, and F L-dear old F L !-on 2,600
metres.

It's really worth while to learn Morse!
An " Ether " Argument.

When someone suddenly fires a question
at me on a subject of much
controversy, I become very
wary. A few days ago,
reclining on a mossy bank and
taking the air, my companion
roused me from a brown study
by ejaculating,- " What do you
think of this ether theory ? "

Do you mean the stuff they
use at operations ? " I replied.
I received a withering glance in
answer. " What do I think of
it ? Well, what do you think of
it ? " I prided myself on a good
counter - stroke, but no, he
wasn't taking any.. So I ex-
pounded my meagre opinion.

You think, then, that this
medium which the ' great
brains ' call ether, and which
makes wireless possible, actually
permeates everything ? " said
my friend.

" Undoubtedly," said I, vain-
ly trying to think of something
crushing. " Can't imagine my
dinner oscillating to 2 L O's
music, or responding to Eiffel
Tower's time signals," came the
response. " You wouldn't !
At one hundred and eighty
thousand miles per second, it
would be too fast for you to
grasp it ! " Which item of wit
was responded to with a shower
of soft earth. So much for
argument !

Have you ever suffered the
rude awakening of realising that
the faint music you have tuned

in on a long wave is none other than
the local station defying the concerted
efforts of condensers- and couplings ? Most
disconcerting, especially- when one is enter-
taining friends who have been told that
the particular set in operation has the fine
tuning circuit par excellence, and that
Glasgow could be tuned in from London
across forty other stations on wave -lengths,
each differing but by one metre or so, did.
they exist. Of course, there are hopes of
judiciously saving your reputation should
you be the first to notice the deception ;
but if someone else says, " Why, it's
2 L O ! That's -Uncle Jeff speaking now,"
then

But it's all in the game, and these things
hill happen.,
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HINTS ON MULTI -VALVE CIRCUITS.
BY 5 M X.

THERE are so many different fittings
and switching arrangements, not
absolutely necessary for good recep-

tion, which can be added to one's set that
it is difficult to decide what shall or shall
not be incorporated. Refinements may be
classed under two headings : (1) Those
which in some way or other increase the
efficiency of the set ; and (2) those which
do not increase actual efficiency, but con-
tribute to case in manipulation, etc.

Heading 2 contains certain devices which
actually decrease the efficiency, and it has
to be decided whether the extra simplicity
or convenience is outweighed or not by the
decrease in signal strength, tone, etc.

Now as regards the refinements them-
selves it is generally desirable, even if only
from an economical point of view, to have

some means of switching in or out of circuit
from one up to the total number of valves.
For this purpose some form of two -pole
two-way switch must be employed, and the
choice of the switches themselves is a point
which should he given serious consideration
if anything like the best results are to be
obtained.

A Variable Grid Condenser.

A knife switch of sound construction' is
to be highly recommended, as the contacts
are well spaced, giving freedom from
capacity effects, and also with a reliable
make a good contact is assured. The Dewar
type are neater but more expensive, and
although the ordinary blade type Dewar is
quite efficient for switching the L.F. valves.
they are not recommended for H.F. work
owing to their self -capacity. The anti -
capacity Dewar type switch may be used,
but these will be found too expensive for
the majority of people.

If H.F. amplifiers are in use a refinement
which almost amounts to a necessity
(especially for long-distance broadcast re-
ception) is a potentiometer control for the
grids of the H.F. and detector valves, so as
to stop oscillation by applying a slight

positive potential to the grids. Even when
this is done it may be found necessary to
reverse the connections to the reaction coil
so as to apply a small amount of " nega-
tive " reaction. For this purpose a two -
pole change -over switch in the reaction coil
leads will be a great advantage.

If the detector valve is frequently
changed, a .0005 variable condenser in
place of the fixed grid condenser, and also a
variable grid leak will be found well worth
the extra expense and trouble in mounting.
Not a Question of Price.

Most multi -valve sets employ a loud
speaker in addition to a pair, or pairs, of
head telephones, and it is a great advantage
to tune in with the 'phones and then switch
over to the loud speaker, or if the loud
speaker is in another room it is desirable to
have the two in series, so that the operator

may know just what is nappening. (See
diagram). A switch with a position for
any of these arrangements will be found
mounted on the Fullerphone potentiometer
units, on sale in many ex -Government stores.
The potentiometer itself is admirably suit-
able for the purpose previously referred to.

The reader will not have to look far in
radio literature to find any or all of these
refinements included in many and various
valve circuits, with the exception of the
'phone switching, which was thought out by
the author to put to good use a switch for
which he had no other use at the time.

The tune and stand-by and series -parallel
switch should not need suggesting to the
serious experimenter, although it is sur-
prising to note the number of sets on which
neither of these are present.

In conclusion it may be stated that only
the best components are good enough for
your set, and also that the best is not always
the most expensive. - For instance, it is
practically impossible to secure a better
made article than an ex -Government one.
although it is very possible to pay three
times its price for a weird and wonderful
contraption which performs the same duty
with half the efficiency.

AN EXPERIMENTER'S TELEPHONE
TRANSFORMER.

THE former for the coils is made up as
shown in the diagram, by cutting
two pieces of wood 12 x 1 x a and

two pieces of cardboard, also 12 x
and mounting these firmly as shown on a
central piece, diameter 2, and in. long,
with a 1 -in. bole through the middle.

Then Comes the winding-an awful job,
isn't it, but a jolly good winder can be made
out of Meceano parts very easily ; 2 oz. of 42
D.S.C. wire are enough for the primary. This
will give about 8,000 turns. . Make a small
hole at the bottom of each of the outside
wood ends, and thread one end of the wire
through this hole. Pass through enough
to lead to the terminal's.- Wind about
3,500 turns in one outside groove and 4,500
turns in the other, fixing the loose ends of
the wire temporarily through small holes
in the corners.

Now wind 2 oz. of 32 D.S.C. wire, giving
about 1,200 turns, in the central groove,

bringing one end up the side, preferably in
a small cut. When you reach the 700th
turn or thereabouts, take out a loop up the
side, as shown, and fix temporarily. This
loop is afterwards cut and taken to two
terminals. Now finish the winding, and
stick the whole thing on a base with two
screws into the wooden ends. Bring out
the eight ends of wire to terminals mounted
on ebonite, and arranged down each side,
four primary terminals on one side and the
four secondary on the other side. Shove
the core wires through the centre, and the
thing is done.

With the primary coils in series, three
ratios are possible by juggling with the
secondary side. Then the primary windings
can be tried separately and more possibilities
explored. Since the primary and secondary
are wound separately, the windings can be
played about with, more turns being added,
and new ratios found ad lib.
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THE CONTINENTAL BROADCASTING STATIONS.
This comprehensive programme will indicate to those amateurs who possess suitable sets some items of interest well
worth " searching round " for should British Broadcasting at any time begin to pall. Much valuable instruction in the
various European languages is also available, and those who desire to acquire just that " finishing " accent can readily
do so from this extremely interesting source. Apart from this, music -lovers will discover that some of these European

concerts are really excellent.

BELGIUM
Transmitting Stat ion. Call sign. . Hours of

Transmission.
Items Transmitted. Wave -length

in Metres.
Remarks.

Brussels (1) .. .. Brussels 12 noon .. Weather report .. 1100 .. Working days.
4150 p.m... .. Aeroplane traffic 1100 .. When necessary
6 p.m. Concert .. 1300 .. Sunday, Tuesday

and Thursday.
HOLLAND

The Hague .. PCGG 3-5 p.m... Concert 1050 Sunday!
8.40-9.40 p: m. Concert 1050 Monday & Thursday

The Hague .. P C U U 7.45-10 p.m. .. Concert 1050 Tuesday.
(Laboratorium. Heussen) 9,40-10,40 a.ni. 1050 Sunday.'

The Hague (Velthuyzen) P C K K 8,40-11.40 p.m. .. Various 1050 Friday.
Ymuiden (Middelraad) P C M M 8,40-11.40 p. m. .. Concert .. 1050 Saturday.
Amsterdam .. P A 5 8,10-11.10 p.m. .. Concert and News 1050 r . Wednesday.

FRANCE
Levallois-Perret (Radiola) S F R 2-3 p.m. . .. Music .. . 1780 Sunday.

5 p.m. .. .. Stock Exchange News 1780 Every day.
5.15-6.15 p.m. .. Instrumental music 1780 Every day.
8.45 p.m. General News .. 1780 Every day.
9-10.30 p.m. .. Vocal and instrumental concert 1780 Every day.

Paris (2) (Eiffel Tower) .. F L 6.40 a.m... .. Weather Forecast . 2600 Every day.
11.15 a.m. .. Weather Forecast - 2600 Every day.
3.30 p.m. Stock Exchange News .. . 2600 Every day.
6.20 p.m... .. Weather Foreeast, Concert 2600 Every day.'
10.10 p.m. .. Weather Forecast .. 2600 Every day.

keole Superieure des P.T.T. 7.45-10 p.m. Radio Concerts .. 450 Tuesday, Thursday,
Radio -Riviera (Nice) 2.30-7.30 p.m. Radio Conferences 450 Saturday.

11 a.m. News, Concert, tzigane 460 Every day.
5-6 p.m... News, instrumental Concert 460 EVery day.
9-10 p.m. .. Latest News, Concert. .. 460 Every day.

GERMANY, CZECHO-SLOVAKIA, AND SWITZERLAND
Berlin .. LP 6-7 .. . Financial News, etc. .. 2800 Every day.

(Konigswusterhausen) 11-12.30
4-5.30 p.m. .

.3

.. Financial News, etc. 2800 Every day.
Prague .. P R G 7-11 a.m. and p.m. Weather News, General News.: 1800 Every day.

9-2 p.m. and 9 p.m. Concert .. 4500
Geneva .. H B 6-7 p.m... .. Concert .. 1200 Every day.

(I) If, at the indicated times, a station has to receive or transmit service communications, the weather transmission will take place after
these communications. Tuesday : Operatic selfiction 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.
(3) All times are G.M.T., not B.S.T.

A NOVEL VALVE
CIRCUIT.

THE following notes relate to a super -
regenerative circuit which is growing
in popularity in America, where it

is known as the " Flewelling " Super Circuit.
It is extremely efficient and, unlike some of
the other " super " circuits, simple in
operation, and, according to a writer in the

Radio World," neither aerial nor earth are
needed for reception over short distances, a
statement which adds attractiveness to the
circuit and renders it an interesting subject
for experiment.

Simple to Assemble.
As may be seen from the diagram the

components are few and simple to assembly

and connect. The inductance coils are of
the honeycomb type, and it is with these
the tuning is effected. Before commencing
to tune the coils are arranged so that the
coupling is about 50 per cent. The grid leak

is variable and is adjusted until the whistling
is at minimum, or cut right out. The tuning
*s then completed with the variable con-
lenser and the coupling of the coils. The
bank of three fixed condensers is important,

and-'care should be taken that they have the
correct capacity, 0'006 aF. The leak
associated with them may be of any value
between 1 and 3 megohms, the best value
being found by trial, and a leak of that value
substituted as a permanency.

Equal to Three Valves.
It is stated that this circuit is capable of

giving signals equal in audibility to those
produced by a three -valve set, there being
also a lack of valve noises.

The wiring of the circuit requires some
care ; in particular, wires running parallel
should be separated as widely as possible
and short circuits made impossible. If other
stages of amplification are added they should
not be run from the batteries used on this
circuit. It may be desired to employ the
more ordinary form of variable coupling,
in which case the rotary winding, or
secondary, should be re -wound to give about
two-thirds the inductance of the primary.
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Be prepared for
Grand Opera -starting
on the 14th of May !
THE British Broadcasting Company are now

preparing to broadcast Grand Opera, and
every music lover should be ready for this epoch-
making event. This is sn opportunity that should
not be neglected-even the unmusical world will
find a new delight in taking advantage of this
wonderful occurrence.

It is unnecessary to enlarge upon the merits of the now
famous " DESKOPHONE Sets. Every instrument is
thoroughly tested and examined before leaving our work-
shops, and every endeavour is made to give our customers
the most efficient and handsome article that can be manu-
factured, at the lowest postible price. Concerts, speeches,
etc., can be heard to perfection.

Your "DESKOPHONE "
Set and aerial can be
fitted by a skilled expert
at a reasonable charge.
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H H TENSION BATTERY
BM TISH ,LIFFINOR

U TAC,U II Q,,,,,,

1.1.101 1_120 1

A Boon to Amateurs.
Have you seen our latest patented High- Tension
Battery? This is invaluable to all amateurs, as it
permits of It, 3 and 41volt variations. Stocked in
sizes of 36 -volt, 63 -volt and 120 -volt units.

Trade enquiries specially invited.

PRICE 1 : 7 : 0

Write for
ILLUSTRATED CATALOGUE

of

Wireless Instruments fa Accessories

THE DESKOPHONE TWO -VALVE SET
(P.O. No. 2020).

Two -Valet Set, Tuner, High - Fregurney Apaphreer and Detectoe, complete with
Accessories, including Headphones. H.T Battery. Accumulator, Aerial,
Lead -in -Wire, and Insulators.

PRICE COMPLETE 112 : 17 : 6
PRICE without ACCESSORIES : £9 : 17 : 6

Royalties, £3 : 0 : 0 extra. Valves, Extra.
Provision is made for adding other Units to Amplify.

New Sterling Headphones at the Old Price.
The new type Double Pole Sterling Headphones are
equal in efficiency to any 'phones on the market and are
sold at the same price as the old type. Trade enquiries

- are specially invited for these 'phones.

PRICE g 1 : 12 : 6

THE HOLBORN RADIO CO., LTD.,
267, HIGH HOLBORN,

LONDON, W.C.1 .
'Phone HOLBORN 2368. THE TRADE SUPPLIED.
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Always MORE Power y
1" LISSEN" Reactance Capacity Method of
Coupling H.F. Valves" (PrAvtiesni7al Gives It ! !

Introduce this into the Anode circuit of
your H.F. valve and your receiver will become more and

, more responsive. There is a hidden value in
LISSEN H.P. (prov. p ) which mere looking for will never find.

FIT IT NOW-get the best
out of your set-it adds

Build a
Powerful
S !

power to every receiver --
widens its range-cuts cut dis-
tortion-and gives selectivity.
Entirely sell -tuned. Needs no
variable condenser. Has a
switch complete-each stage of
radio frequency amplification
can be immediately and indc
pendently tuned. Only one
hole to drill-only two connec-
tions to make, for which tinned
soldering tags are provided.
Hours of work saved with the
certainty of satisfaction. Blue
print sent out with each plainly
shows connections, which any-
one can make.

Two ranges:-
two to 600 metres 16 tappings),

complete 27/6.
150 to to,000 metres (1t tap-

pings), complete 32 6
Certainly each new set
should have at least one
stageof LISSEN

Ask for "LISSEN" Type T 3
L.F. INTERVALVE TRANSFORMER.

We have introduced this type to meet the demand for a really good
amplifying transformer at a moderate price. Tested against, and found
equal to, many other expensive transformers. Only under precision
conditions is it possible to letect any difference. It is immune from break-
down, even under heavy loads. Firmly reluse to take a substitute. Regard

with suspicion any attempt to push a trans-
former " just as good." There is nothing else
" just as good " at the price. Bears the name
"LISSEN," and is the only transformer sold
at the price that carries with it any 16/6real name guarantee.

Ask for it and see you get -d-or send direct

"LISSEN" TYPE U 2
Telephone Transformer

Exactly similar in outward appearance to the
"LISSEN" Type T3 interval ve transformer.

It is wound differently, of course. Heavy gauge wire is used-it will 16/6carry heavy currents-it is Wee from distortion. Panel mounting ,

(AMATEURS. Always 6nd the
narne'LISSEN.

Counterfeits may be offered you.
If your dealer cannot serve you,
do not go without-order direct.
post free. Give us dealer's address,
if you can.

List M.,

DEALERS.I  LISSEN COM-
PONENTS SOON

SELL ! Order a few days ahead.
Don't miss good business. Order
through Factor, or send direct.
Cash or two good trade references,
please.

post free.

O

LISSEN COMPANY
8-16 woodger Rd., Goldhawk Rd., Shepherd's Bash. London, w.12

(' Phow! 1072 Hammersmith)
N.B.- Woodget Read is e;ose to Go!dhawk Road Mel Railway Station

r--"DEPENDABLEw7
RADIO SERVICE

4 Cheap Lines
COIL HOLDERS For Dnitsa (era!
Best Ebonite 2 -Way 6 6

3 -Way 8 6
Ad .I 61. for Poslage

BASKET COILS set,m,
170-2,000 Metres . (By Post 3 .. 2 6

THE "VAIRIOPHONE"

i)

4,009 ohms Best French

8400 SIDPE
SIDPE
"Brunet" 1 2 6£0 17 6

1 0 0
1 2 6

4,000 Single with

4,000 ohms Dotible Head-bandOBBC
8,000 Ditto ditto BBC

0 12 0
1 2 6

WATERLOO ELECTRIC Co.
FREE PRICE LIST

Crystal
Receiving Set, comprising:- Variometer,
Crystal Detector, etc., mounted on Pol-
ished Oak. Complete, Assembled. 10
Unassembled, 7 -

Add 1 for Postage

HEADPHONES

129, Waterloo Rd., London, S.E.1
PHONE HOP 5643. OPEN TILL 9 O'CLOCK SATURDAY.

GENUINE

2,000 ohms.

HEADPHONES
Acknowledged the highest class 'phone on the market
to -day; superior and PATENTED construction. Every
pair tested against a master 'phone and fully guaran-
teed ; famous for quality of tone and LIGHT WEIGHT.

LIST PRICE, TYPE K, 25/- PAIR.
Insist on CO, tttt hie PENIIERTRY : if you hare
-- any ail-flea:7y write to us direct. -

MULTIPOINT-DETECTOR
(Patents PendingFor Crystal Sets

Gives instant tuning and practically permanent in its
setting. Every Crystal tested ; easily adapted to any
crystal set. High-class finish as all PENBERTHY goods.

PRICE COMPLETE, 7/6 EACH.
TO THE TRADE. Write for terms. The best proposillo;

ever offered. IMMEDIATE DELI VERY.

GASTON E. MAIRSAIX,
27-28, ANNING STREET, LONDON, E.C.2.

Bishopsgate 1294. Telegrams Aixamarba, Finsquare.
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AN EXPERIMENTAL VALVE
PANEL.

This little piece of apparatus will prove of inestimable value to the experimenter.
Also the method of marking out the holes for valve sockets described in a
diagram accompanying this article should carefully be noted ; it will provide
greater accuracy than will methods involving the taking of impressions from

valve bases.

SELECT a piece of ebonite of the size
shown in the diagram and carefully mark

out and drill to the dimensions given. Pro --
cure four valve legs and insert them into
the holes drilled, and likewise for the'termi-
ak A piece of copper wire preferably of
NO. 18 S.W.G. copper, must ten be soldered
to the underside of each of the four valve
legs, and thence to each of the terminals.

to the panel ; these can now be purchased
for a few pence:

For the baseboard a piece of mahogany
or sonic other such wood must be cut to
the dimensionS given. Four holes will be
drilled in each Of the four corners to allow
a screw to pass into the wood. In order to
prevent the wires touching the baseboard,
four pieces of brass tube in. long by in.
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Ebonite Panel

-It is advisable to Make some form of
distinguishing mark on the face of the panel
so as to guard against that old and annoying
catastrophe of connecting the H.T. to the
filament of the valve. The best way of
doing this is to fix two separate ivorinc tabs

0

- - - - - - - -
Vey.

Ilaseboarci
\

4

b-
,

method of marking
oulfor valve sockels.

Radius of smaller
circle -  65 curs.
larger = 1-0 curs.

diameter are placed between the underside 2
of the ebonite panel and the top edge of the
baseboard, the screw at the same time.
being placed through the tube.

The dimensions of the holes for terminals,
etc., have not been given, as these will be
determined by the variety of terminal in
use.

Breur9ulee

Verve

Ebonite
Panel

eareboard

TIPS FOR AMATEURS

WHEN using low -temperature valves
operated by primarytatteries, a small

fixed condenser of .002 mfd. capacity, placed
across the battery terminals will eliminate
the fading often experienced.

Some amateurs find difficulty in cutting
panels of Various. sizes. An easy -method is
as follirs : Take a saw with a fine-toothed
blade. Place a piece of wood with a square
edge on the panel with the true edge lying
directly along the line drawn on the panel
where it is to be cut. Clamp the wood and
panel together. The piece of wood will act
as a guide for the saw, and a straight edge on
the panel will result.

* * *

For. Ahose who do not wish to go to the
expense of ebonite, slate makes a good
substitute and has good insulating qualities
if well shellacked. It can be cut with  a
carpenter's saw, and- is drilled as easily as
iron.

Telephone headsets usually have an extra
piece of woven fabric at the terminal wires
which is often a puzzle to amateurs. It
should be fastened to the -terminal in such
a Manner that- when the receiver leads are
pulled, the tension will be on the short end
of the cord and not on the wire. This
prevents the tips from being Tidied off,
which frequently happens when the tele-
phones are given, a sudden jerk.

Do not despair if . you have fractured
your ebonite panel. A good cement for
repairing it can he made as follows : Stand
seine gelatine in concentrated acetic acid
for about ten hours, and then melt it down.
Having applied this cepient to the edges,
give it two- or three days to set. The two
pieces of ebonite should be held tightly
together during the Setting. Putting the
panel between two large books will give the
necessary pressure.

* * *

It is usually safer to Secure your crystal
by means of screws in preference to solder-
ing it in the cup, as the heat of the solder
very often impairs the rectifying powers of
the cryStal. If you are troubled by telephone
wires in your garden, erect your aerial as
high above and as near right -angles to the
wires as is possible; keeping within the
P.M.G.'s limit.

* * *

If your ebonite is not quite flat, warm it
in hot water or before a fire, then lay it
between two, pieces of flat wood with a
heavy weight on top, and do not move it
until quite cold.

The neat little station constructed by Mr. A.
MacDonald of 22 Gibson Street,. Hillhead,

Glasgow.
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SUPPORTING THE AERIAL.
By H. P. WARAN, Ph.D. (Cantab.), F.Inst,P.

One of the most frequent sources of trouble arising in connection with the fixing of the aerial is that of forming a
support. Perhaps the idea of attaching the supporting rope, or wire, to a point on the wall or window frame, so that the lead-
in can be taken down directly through the window of an upper room, will be obvious to the majority of amateurs, but
the actual fixing without the troublesome question of " plugging " is dealt with in an ingenious manner in this article.

WE have alreadyf ound that the maximum
 strain coming over a properly slung
aerial is less than about 50 1 b., and the

addition of the glass insttlators,While afford-
inr, perfect insulation, does not add materi-
ally to the weight of the aerial or strain on
its supports. In the case of a double
wire aerial, the total strain on the aerial
support is twice as much.

The rope used for attaching the aerial to
its supports must be of a size capable of
standing a maximum strain of about 100 lb.
Any average heavy rope. of even an eighth

of an inch diameter is able to stand this
strain. But in the open air the rope de-
teriorates rapidly, and, therefore, its use
is to be avoided. Galvanised stranded steel
cable can stand a load 'of nearly five times
as great, and it does not deteriorate so
rapidly in the open air. But there is an ob-
jection to its use. Iron in any form in the
neighbourhood of the aerial or wireless
gear of any sort (excepting in transformers,
telephones, etc., where they have to be used
for other reasons) is strictly to be avoided,
since they absorb a part of the high -
frequency energy forming the signals..
stranded copper wire 3/22 in 3 wires of
22 -gauge twisted together is preferable,
since, in addition to being able to stand
the strain, it does not deteriorate rapidly in
the open air or absorb high -frequency energy
from the aerial.

Trees Not Suitable.
The final method of supporting the aerial

lecided upon is largely, dependent on ,the
local conditions. One often likes an im-
posing pair of masts and its guy wires all
round it. But from an amateur stand-
point these complications are to be avoided,
since 'they involve considerable trouble in
their proper erection and maintenance.
Much more satisfactory supports are pro-
vided by fixed and firm objects such as
trees and houses of suitable elevation. In
using trees for the purpose, the point of
attachment of the cable from the aerial ought
to be somewhere on the -main stem and not
the top of a weak pole attached to the top

branch that gives the aerial too shaky a
support.

Overcoming Prejudice.
Buildings are admirable supports for

aerials, though few people seem to have
taken full advantage of their possibilities.
There is no anxiety of the support coming
down in stormy weather, and neither are
there periodical maintenance troubles.
Though one can always manage to snake
proper supportine6 arrangements at the
lead-in end of the aerial attached to the
amateur's residence, the main difficulty
seems to be to. find a suitable support of
equal elevation for the other end. Barring
the few cases where there are no rows of
houses behind one's back garden, the pro-
blem is comparatively easy if one can just
overcome the natural shynesS to approach
one of the tenants of the back row of houses
for permission to put in a small nail in the
corner of his window. In these days when'
popular enthusiasm in wireless is so very
great, very few people indeed would refuse
to comply with such a modest request.
There may be some ignorant owners of
houses who may have to be assured in per-
suasive language that the aerial has no
tendency whatever to attract the lightning
or otherwise cause any injury to their pro-
perty, and that being earthed properly it
forms a protector from lightning. In fact,
very often such permission is refused only
on the ground that the person going on
the roof may cause damage to the slates.

It is inadvisable and rather difficult to

attach a strong nail or screw to the outer
wall or window frame ; even if it can be
managed ; the pull on the nail is longitudinal,
which it is unable to stand, and the nail
may also rust and give way in course of
time. In practice, the easier operation of
attaching the nail inside the house is Letter
for our purpose. The supporting wire from
the aerial is passed into the house through
the corner of an upper window, as shown in
the diagram, and attached to the nail, which
need be only a small 1.1 in. brass screw,
screwed vertically into the window frame.

The Test of Time:
In such an arrangement much of the

tension is taken by the corner of the win-
dow, and the nail is required only to keep
the wire in that position. There is generally
enough clearance between the window -
frame and the top shutter to let the thick-
ness of the wire in. Even if there is no
such clearance, no one is likely to raise any
objections to the shutter being open by an
eighth of an inch from the top. In this case,
to prevent the shutter being accidentally
forced right up and possibly scissoring off
the wire, a small piece of wood about 1,1 in.
in thickness may be screwed on to the top
of the shutter so that it can never be jam-
med right up to touch the wire. After con-
siderable trouble in climbing over roofs and
erecting imposing masts,, I finally settled
upon this plan for supporting a 200 -ft.
aerial for some special purposes, and it has
never given me a thought since its erection
for the last six months.

The equipment of the new broadcasting station erected' by the Radio Corporation of America, in New
York. With this apparatus it will be possible to transmit two items simultaneously on different wave -lengths.
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CONDENSER

UNIT

11

H.F.
UNIT

DETECTOR

UN IT

No. 1 of a Series o/
interesting talks on
Peto - Scott Units

The Tuner
the first link in
the chain

WHAT are the essentials of a good Tuner ? Selectivity-
ease and rapidity of handling-efficiency over a wide band
of wave-lengths-compactness and portability-cheapness.

This is the order in which we place the cardinal points of an efficient
Tuner. Let us see how these requirements are met by the
Peto-Scott Tuner.
Selectivity
In order to obtain selective tuning it
is absolutely essential to have two
inductively coupled circuits. In this way

- interference can be absolutely elimi-
nated and much finer tuning obtained.

----- tuned out. This can only be done on a

Stations as near to one another as ten
metres can be effectively separated and

two -circuit Tuner.

j Ease and Rapidity-- - - -- -
I

I PRICE LIST OF UNITS of Handling
tin sets of parts for home I

construction) Unless carefully designed, a two -
No. 1. Tuner Coif 27 / 6 I circuit tuner is sometimes a littleNo. 2. Condenser l`nit 42 / -

I No. 3. H.F. Amp.tnit 13 y 6 I more difficult at first for a novice
No. 4. Detector tinit 17 / 6 to handle, therefore we have pro-

' No. 5. L.P. Amp.IInit 33 /6 I

Cabinets for I, 3, 4 ands 3/6 vided a rotary switch with two
I For No. 2 7/' 1 positions-" Stand by " and
1 P.tag,e,9,,Liyer.%'ail2e.xtro, il Tune,- which enables one circuit'-- - - - - - - -- I or two circuits to be used at will.

For rapid searching for a wanted station
use the " Stand by - position and an
open circuit-thus there is only one
condenser to tune. When the Station
is found, throw in the other coil and
tune out any interference from un-
wanted Stations.

Efficiency over a wide
Band of Wave -lengths
This Tuner Unit uses plug-in coils.
These may be of any form-basket

coils for very short wave -lengths, and
honeycomb coils up to 26,000 metres.
Remember plug-in -coils are cheap,
and they avoid any dead-end effects.
You only need to purchase those for
the actual wave -lengths on which you
intend to operate.
Compactness & Portability
This Tuner Unit is 7 inches by 5 inches
and of standard depth. Compactness
in Wireless promotes efficiency owing
to the shortness of connecting wires.
Long handles to the coil holders render
accurate tuning easy and free from
body capacity effects. A Series -
parallel switch enables the condenser
to be put in series or in parallel with
the primary coil as desired.
Cheapness
In common with the remainder of
these Units, the Tuner Unit is extra-
ordinarily cheap. For the modest sum
of 27s. 6d. a full set of parts, including
a finished coil holder, is supplied,
together with full wiring diagram and
working instructions for assembling.
The ebonite panel is drilled and tapped
ready for immediate use.
If you are thinking of building your own
Set, send 6.d. for an Illustrated Booklet
showing exactly how each Peto-Scott 6D.
Unit is constructed.

Demonstration Lounge :
99, High Holborn, W.C.I.

64, High Holborn, W.C.I.
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WIRELESS CLUB REPORTS.
The Editor will be pleased to publish concise reports of meetings of Wireless
clubs and associations, reserving the right to curtail the report if necessary.
Hon. secretaries are reminded that reports should be sent in as soon after a
meeting as possible. Reports sent in cannot appear in this paper in less than
ten days after receipt of same. An Asterisk denotes affiliation with the

Radio Society of Great Britain.

Bath Radio Club.
A meeting was held at the Red House, Bath,

on April 11th. The proceedings wore opened
with several interesting announcements by the
chairman. Primary amongst those was the
intimation that a special Radio Auction Night
has been fixed for May 11th, whon members will
be able to dispose of all their surplus wireless and
electrical gear.

Mr. Leslie Bowen gave an admirable lecture
on the principles of transmission.

Hon. sec., Goo. J. Barron Curtis, F.S.A.A.,
F.C.I.S., 6, Pierrepont Street, Bath.

The Fulham and Putney Radio Society.*
Before a well -attended meeting, held at our

headquarters recently, Mr. Winnett gave a very
interesting lecture on the " Crystal Detector
Set." Mr. Winnett, who has had considerable
experience on the subject, explained the theory
of induction, and the operation and function of
the crystal.

Hon. sec., J. Wright Dewhurst, 52, North End
Road, West Kensington, London, W. 14.

Bournemouth and District Radio and Electrical
Society.

A. meeting of the above society was held on
Friday, April 13th, when Mr. A. Harris, hon. sec.
of the newly formed South Dorset Radio Club,
lectured on " The Electronic Theory as Applied
to Speech Reception."

Hon. Sec. Mr. A. Reynolds, Town Hall,
Bournemouth.

Eastern Enfield Wireless and Experimental
Society Wireless Exhibition.

The above society held a very successful wire-
less exhibition in. St. James' Hall, Durants Road,
Ponders End, recently

The exhibits were very fine. There wore four
aerials erected in the hall, from which exhibitors
demonstrated, and which picked up the concerts
broadcast from London.

One very well -decorated stand had on show
practically every component part and various
types of complete wireless instruments.

The society is undergoing complete reorganisa.

tion, and it is hoped that in the very near future
a new meeting -place will be found.

Hon. sec., W. F. Ling, 234, Durants Road,
Ponders End.

The North London Wireless Association.
The 123rd meeting of the association was held

on Monday, March 26th.
On this occasion the committee arranged a

most interesting series of lectures to be given
in the near future, a full list of which will be
issued shortly.

The functioning and methods of using a local
oscillator were interestingly explained by Mr.
Frank S. Angel.

Hon. sec., J. C. Lane, The Northern Poly-
technic Institute, Holloway Road, N.

The Leicestershire Radio and Scientific Society.*
A meeting was held recently, when the presi-

dent opened a discussion about broadcast re=
ceivers, and a very successful demonstration of
broadcast music was given on a three -valve set,
fitted with reaction said under broadcast licence
with a microphone amplifier and loud speaker
kindly lent by Messrs. Rowe & Son, Ltd., of
Leicester.

Hon. sec., J. R. Crawley, 269, Mere Road,
Leicester.

Rawtonstall and District Radio Society.
A very interesting lecture was given at the

weekly meeting held on Wednesday, April 4th,
when Mr. Deavin, of the Dartford society, spoke
on the earlier methods used in wireless. The
speaker had on view two or three sets, including
a very small crystal ono on which he receives
2 L 0 at a distance of 50 miles. The whole set
only measures 3 in. square by 3 in. deep.

Hon. sec., J. W. Butterworth, 11, Bank
Street, Rawtonstall, Lanes,

The Swansea Radio Society.*
On Wednesday, April 4th, Tho Swansea and

District Radio Experimental Society listened to
a very interesting lecture given by Mr. D. W.
Walters, of Gowerton, on transatlantic tests.

The lecturer was congratulated on being fifth

in order of merit during the recent transatlantic
testa, and the society feel honoured at haying
such a distinguished amateur among its members.

Hon. sec., Herbert T. Morgan, 218; Oxford
Street, Swansea.

The Radio Society of Highgate.*
A lecture entitled " Designing a Receiving

Set," was given on April 6th, by Mr. F. L. Hogg,
who incidentally is to be congratulated on being
the first British amateur to report having ex-
changed messages with an American amateur.
The lecturer explained the necessity of common
sense in designing a receiving sot, as opposed to
merely striving after an artistic effect in arrang-
ing the components on a panel. " The high -
frequency circuits," he said, " should be kept as
far apart from the low -frequency circuits as
possible, and all leads should be short." The
great advantages of the unit system of building
an experimental set were explained, and special
attention was directed to the arrangements of
the terminals.

Hon. sec., J. F. Stanley, B.Sc., A.C.G.I., 49,
Cholmeley Park, Highgate, N.6. -

The Beckenham and District Radio Society.
A most interesting and informative meeting

-wag hold at the above society's headquarters on
Thursddy, April 5th. In a short lecture, Mr.
Longley, of Wireless Equipment, Limited, gave
a most instructional half hour, on his method of
getting a high-tension voltage for transmission
purposes Where generators and electric light
mains are non-existent.

Hon. see., Mr. J. F. Butterfield, 10, The Close,
Elmers End, Beckenham.

Leyton Radio Club.
A radio club has been formed in Leyton, and is

to be known as The Leyton Radio Club. Meeting
nights every Wednesday at 8.0 p.m., at the
Church Army Social Centre, Goldsmith Road,
Leyton. All interested in wireless in Layton
are cordially invited to join, membership fee Is.
per month.

Hon. sec., Capt. H. Thorley, C.A., 73, Gold-
smith Road, Leyton, E.10

The Editor of " Popular Wire-
less" welcomes photographs
of amateur sets from readers,
or anything else of particular
wireless interest. lOs. 6d. will
be paid for each photograph
used.

THE WOMEN'S HOUR VIA 2 L 0!
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worth waiting for
because "Ediswan " means the best.
Results are proving every day the
wonderful capacity of the

Ediswan Radiophone MB 100
(Reg. No. 1103.)

A Romford user-typical of many others-
writes : " Received telephony from Newcastle
Broadcast Station using your Staminot pyle_

Valve Set."
We guarantee 30 miles range. Wave -lengths 200
to 600 metres. Seasoned Mahogany Cabinet
end Polished Ebonite Panel-arranged so that
set can be closed up without removing valve
or disturbing connections. Specially design:d
Broadcast Reception circuit. Tuned by means
of condenser in series with tapped inductance.
Fine adjustment type filament rheostat giving
Vernier regulation of filament volts.
Complete for instant use - - - x$12 : 7 : 6

Tax - £1 0 0
Instrument only £7 : 0 : 0

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

Also Manufacturers of
The Famous Ediswan Valve (15/- and 17/6)
H.T. and L.R. Batteries, -lecumulators, &c.

THE EDISON SWAN ELECTRIC
7...T110.,

Contractors to H.M. Admiralty. War Office. Royal Air Force,
123,5, QUEEN VICTORIA STREET, E.C.4,
:: and 71, VICTORIA STREET, S.W.1.

Works: Ponders End, Middlesex.

Branches in all

510frimill63

Only the best products will give really satisfactory results is
Wireless. The following, taken from Autoveyors' Catalogue, are
strongly recommended as being the best you can possibly buy.
Note the prices :

SUPER -ANTENNA : 3d. per yard.
Seven strand 25 gauge best tinned copper wire, heavily

- insulated with rubber, jute, and braidirig. This aerial wire
does not require insulators, as its heavy insulation prevent,
leakage, irrespective of contact with walK trees, or other sup-
ports. In tact, it will afford good reception laid on tlic
earth.

DIAMOND FRAME AERIAL : 30, - each
Provides an indoor antenna for efficient reception of broad-
cast telephony for those who are unable or unwilling to ere, t.
an outdoor aerial.

" Autoveyors " SUPER -CRYSTALS and
SUPER -TENTACLES.

These crystals are specially selected and carefully tested im
long range telephony by experts. Every crystal is careful'
cased and sealed.

Super-TentaGles.
a. D.

Supgr-Crystals.

Volumite.. 2 6
Iridia Platinum.. 1 3 Talite 2 3
Gold 1 0 flerzite 2 3
Silver .. 0 3 Zincite 2 0
Tungsten ... 0 3 Permanite 2 0
Aluminium 0 3 Tellurium 2 0
Nickel Chrome 0 3 Selenium.. 1 6
Nickel Copper 0 3 lilolibdinite 1 6
German Silver 0 3 Iron Pyrites 1 0
Zinc O
Copper .. O

2
1

Bornitii
Gelena

0 60 6
Brass O Carborundum 0 6
Steel 0 1 0 6
Lead 0 1 Graphite 3

FILTRONS (Patd.) 5/- each.
A variable Grid leak ensuring precision control of Detector
Valves.

FI LT R 0 N COMBINATION (Patd.)
10/- each.

A variable Grid leak coupled with a variable Grid condenser.
For those who desire the last word in accuracy and purity of
rectification or R.P. precision capacity -resistance coupling.

" CHICCO " LIGHTNING and STATIC
DISCHARGER (Regd.) 5 - each.

A protector for wireless receiving sets which may be fitted
to anv set in two minutes and needs no farther att-intion.
This lightning protector was the only device which proved
constantly efficient in the equatorial tornado belts of Africa
after several years' experience with innumerable ,I.siens.

" Autoveyors " SPECIAL PORTABLE
LOOP AERIAL.

This loop aerial is constructed of 7.25 be,I. tinned CfPur
insulated wire specially designed for outdoor; picnic or river
use, los. each. .

Cheques and postal orders should be crossed and made payable to:-

AUTOVEYORS
Radio Engineers and Contractors, LTD.

84, VICTORIA STREET
LONDON, S.W.1

Write for Catalogue. The most comprehensive list in iii.
Trade. Post free, 3d.
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25 HOURS CONTINUOUS SUPPLY
THROUGH YOUR VALVES

13/14,

is given on each charge of the

IDEAL VALVE ACCUMULATOR

Soundly constructed of the best materials with
a thick glass casing, it has no rivals for valve
work. We have received many letters from users

giving evidence of long life and reliability

RATING -25 Hours continuous. 50 Hours intermittent

4 volt, in wooden case with carrying handle 24/- (Carriage 2/-)
6 volt, in wooden case with carrying handle 35/- (Carriage 3/-)
Send for our Illustrated Lists of Complete Sets-Crystal and Valve-and all

component parts.

WATES BROS.,
GREAT QUEEN STREET, LONDON,

Telephone : Gerrard 575.'6

W.C. 2.
Telegrams : " Zywateseng, Westcent."

CRYSTAL RECEIVING SET
Receives Broadcasting for
3o miles. ES complete.

(No extras).
Filament Resistances . 3/9
" Pyramid " H.T. Battery
15 volts . . . . . 3/-
15 (Variable, tapped

each 3 volts) 3/6
36 volts (Variable, tapped

each 3 volts and
Wander Plugs) I/6

66 volts (Variable, tapped
each 3 volts and 2
Wander Plugs) 1E16

Variable Condensers (of
various capacities)

From 6/ -
Fixed Condensers 2/6
3 -Coil Holder, complete

Unit for use with
Standard Coils . 20/ -

SUPER 2 VALVE SET
No. 24. Type H.F.D.R.

THIS set has been designed and per-
fected after considerable experi-

ment, in order to deal with the needs of
the public who wish to receive Broad-
cast concerts, Operas, etc. It will cut
out the stations not required, a necessity
for distant reception. It comprises a
High Frequency Amplifier, with coarse
and fine anode tuning and Reactance
which is powerful adjustable and will
not radiate energy from the aerial and is
approved by the P.M.G.

A VARIABLE REACTANCE
Gives additional power and control of the tuning, making the set most selective.
A second valve performs the dual functions of detector and amplifier, so that this
set does the work of three valves while actually using but two. The set is built
into a handsome dark mahogany case with lid and handle.. A switch turns the
valves on and off without altering their adjustment so that the battery current can
be saved in the intervals.

TEST. A POSITIVE CUARANTEE.
In addition to the various tech- We guarantee this set to receive Broad -
flint tests, each set is tested at cast Concert matter up to a range of 75
our Works 20 miles east of 2 L 0 miles or to refund the amount paid in
to hear Birmingham, Manchester case of failure, within 14 days, subject
and Newcastle (250 miles). to the set being returned undamaged.

TYPE N.F.D.R. 2 VALVE SET as above described 112 10 0
Cost of complete Station, including all Accessories (except valves), H. T. Battery,

L. T. Accumulator, I pr. 4,000 ohm Ai 0
phones, aerial and inseuelsat

B.B.C. extra.
For the Broadcasting Areas (up to 30 miles) our 2 -Valve
Bureau Set at 4:6 105.0d. is wonderful for value and efficiency.

Sets for all purposes-Units for experimenters-Com-
ponents for Home Constructors. Apply for Catalogue.

RADIAX
WE SATISFY YOU

fo.e."""owww

RADIAX Ltd.,
10, Radio House, Percy St., London, W.1-.
'Phone: MUSEUM 400 (3minutes Tottenham

Hours 9-7 Court Road Tube).

IMPORTANT

TRADE NOTICE.

S.I.D.P.E. HEADPHONES
THE PREMIER TELEPHONE CO.,
62, Oxford Street, W.1., beg to inform the trade
that they are the

SOLE
DISTRIBUTING AGENTS
for the S.I.D.P.E. Headphones and Wireless
Apparatus and Accessories to the trade.

WARNING.
IT HAS BEEN BROUGHT TO OUR NOTICE

that there are many types of
Headphones being offered
that are NOT GENUINE
S.I.D.P.E. 'Phones.

We wish to N 0 TIFY
WIRELESS DEALERS
that trade inquiries should
be sent direct to_

THE PREMIER TELEPHONE CO.,
, OXFORD STREET, LONDON, W.1.

Telephone No.: Museum 67

SUPPLIES

GUARANTEED

FROM

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

The chairman of the Theatrical Committee -
which is now up in arms against the British Broad-
casting Co.-stated the other day that there is a London
hotel where forty or fifty people, who would otherwise
go out at night seeking a place of amusement, now
sit and smoke while they listen -in to the Broadcasting
Company's concerts. The theatrical manager of the
committee cites this case, in all seriousness, as being
representative of the effect of broadcasting on the
theatres. Readers of POPULAR WIRELESS, who
look at the question from a broadminded point of view,
realise that is merely one case-or one of the aspects
of the case-against broadcasting. The Broadcasting
Company have recently received hundreds of letters
from listeners -in stating that the recent wireless
entertainment given by the Co -Optimists resulted in
a general desire on their part-and on the part of their
friends who listen-in-to visit the theatre at which
the Co -Optimists were performing. In my own case,
I candidly admit to feeling the same way. After
listening to the Co -Optimists by wireless, I was very
keen to see the actual show. This the theatre mana-
gers seem to have lost sight of.

Have the theatre managers such a poor opinion of
their own productions that they are frightened that
listeners -in will not want to visit the theatres ? In
a good many cases, I daresay this is so. But I feel
sure that if individual theatre managers were left.
to their own devices, and were not bound down to the
decision of their colleagues, quite fifty per cent. of them
would be pleased to have their performances broadcast.

In America, there has never been the slightest
objection on the part of theatre managers to the
broadcasting of theatre productions. In fact, it has
been welcomed with open arms, and with the full
realisation that broadcasting offers one of the finest
mediums for advertising.

It is to be regretted that theatre managers have
taken such a narrow-minded view of the situation.
But it is excellent news to hear from Lord Gainford
that the Broadcasting Company are in no way daunted
by the lack of enterprise shown by the theatrical people,
and that they intend to have a wireless theatre of their
own at their new Savoy premises, and that wireless
" stars " will very shortly prove just as popular to
listeners -in as those who adorn the footlights.

It is no use fighting against broadcasting. The
theatres will have to produce better pieces which will
bring audiences to their theatres, whether the latter
possess listening -in gets or not. And, just as theatrical
productions are candidly criticised in the daily press,
so POPULAR WIRELESS will candidly criticise the
Broadcasting Company's productions as well. While
we offer, to the best of our ability, every help to the
Broadcasting Company, we are not going to praise
everything to the skies indiscriminately. Without
malice, and with every possible fairness, we shall
continue to ventilate our views concerning productions
given by the Broadcasting Company, and I invite
readers' co-operation in this matter. Constructive
criticism is one of the most useful things in the
world, and it will always be my endeavour to see
that only constructive criticism appears in POPULAR
WIRELESS. THE EDITOR.

Queistiogstt--
Owing to the enormous number of queries

received daily from readers of POPULAR
WIRELESS, I 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 be exercised in answer.
ing queries. Until further notice three questions
from one reader will be the limit for one letter.
All questions should be addressed to POPULAR
WIRELESS Queries Department, Room 138, Fleet -
way House, Farringdon Street, London, E.C.4.

Readers are requested to send the necessary
postage for reply.

S

The Editor desires to dircrt the attention of
his readers to the fact that, as much of the in-
formation given in the columns of this paper
is of a technical nature and concerns the most
recent developments in the Radio world,
some of the arrangements and specialities
described may be the subject of Letters
Patent, and the amateur and trader would
be well advised to obtain perisission of- the
patentees to use the patents before doing so.

" CRYST " (Tottenham).-Can you tell me
how to add an L.P. amplifier to a crystal set ?

his has often been explained in our Radiotorial
eohnims. but you will be able to follow it quite
clearly from the accompanying diagram. The two
ebatteries should be about 4 or 6 volts (L.T.) and

:ate( volts (BM.). The condenser across the

TO-flMoxf TCR,
oc C $E-

scu

CRISTAL 557

Lf Aral.tifiER cog CRySTAI. S£7.

elephone terminals of the crystal set should be
eft on that set if it is already fitted, but it no tele-
Mone condenser is fitted on your crystal set, it

would be advisable to add one as shown on the left of
the diagram.

* * *

A. A. (Enfield) asks several questions re-
garding the erection of an aerial, employing a
chimney stack at one end and a tree at the
other to support it. .

We have drawn a house similar to that indicated
in your rough sketch in order to make the ansilem to
your questions clearer. Erect the aerial between the
chimney stack and tree as you suggest, employing at
least two insulators at the tree end -to reduce the
possibility of leakage that might arise from the exil-
ing of moisture from the leaves of the tree. See that
the securing rope is sufficiently long to allow the
aerial wire and insulators to well clear the leaves and

branches, making due provision for a possible exten-
sion in the growth of the latter.. At the chimney stack
end employ a securing rope of sufficient length to
permit of the taking clown of the lead-in wire from
the extreme end of the horizontal wire so that the
former can comfortably clear the edge of the roof.
The available length, 65 feet. is ample for a single
aerial and will be quite suitable for broadcast recep-
tion. Obtain every available inch of height at either
or both ends.

A. A. (Newton).-I intend making a crystal
set as desoribed in POPULAR WIRELESS, No. 39.
There are several diagrams, and I have de-
cided on the circuit marked " A." I am
eighteen miles from Manchester, and wish to
make a frame aerial to get that station. Please
give me size of same. Also size and number of
turns for inductance.

We are afraid that a frame aerial is not suitable for
a crystal set at your distance from the broadcasting
station. 120 turns of No. 20 enamelled wire on a
former 6 in. long and 5 in, in diameter will do very
well for the inductance. It.will-take up about 5 in.
on the former, so start i in. from the end.

K. H. B. (Gloss.).-Could you kindly toll me,
through your columns, where the wireless
stations }faxen and Kiinigswusterhausen are ?

Haren is in Hanover, Prussia, and KOnigswaster-
hausen is near Berlin.

*

J. C. (Cardiff).-Is it necessary for 'phones to
be stamped B.B.C. as well as a receiver for use
with a broadcasting licence ?

Yes ; your 'phones must be marked B.B.C. for Use
with this form of licence.

SUPER " (Dulwich).-Please give -me de-
tails for a frame aerial for use with an Arm-
strong vircuit with a range
of 3054-1,000 metres, and whether loading
coils can be used with such a circuit.

You have not -grasped the principles under which
this circuit operates, as it is only suitable for the
reception of signals over a restricted band of short
wave -lengths. The frame should be that which is
normally suited for wave -lengths from 300 to 700
metres. No loading coil will be necessary.

* * *

GRID " (Hong Kong) asks what length of
No. 25 Eureka wire to use in a,.filasnent re-:
sistance, and for particulars of a telephone
transformer.

Use four yards of resistance wire and wind in usual
spiral form for the filament resistance. Details of
'phone transformer are as follows : Core of iron wire

in. diameter and 3 in. in length primarY winding,
3 oz. of No. 42, and secondary, 4 oz, of No, 34.

* * *

H. W. (Stockton Brook).-Do sonic accumu-
lators tlisehlirge with a noise, -because we have
tried different accumulators and we hear a
hissing noise from some of them ?

Only if they are discharging' too rapidly, and there-
fore unevenly, or if the cells are sulphated. You
should examine the cells closely and also snake sure
that none of the plates are cracked.

* _ *

" WAVE " (Brixton).-In your wave -length
tables of POPULAR WIRELESS, No. 4.5, you give
080 metres as the maximum wave -length of' a
4 in: diameter former wound with 100 turns
of 22 enamelled wire. Surely ,this is incorrect,
as the maximum wave-lefigth of a 3, in.
former with the same number of turns and
same wire is 700, according to the tables.

You are right. It should be 780 and not 680 metres.

L. N. (E.C.4).-Please will you tell me the
capacity of a condenser with 59 plates 9 cm. in
diameter using s in. spacing washers.

The capacity would be 0'0028 and. approx.
* * *

" VARIOMETER " (St. Albans).-How does a
variometer function ?

To understand fully how this instrument operates
it is necessary to realise what happens when two
coils, -both carrying a varying current, are coupled
together. If the coils are coupled closely they will
have an electro-inagnetic effect upon one another,

.and if the. coupling is gradually loosened this effect
is lessened, until a point is reached where the effect,
is zero. Now, the effect of coupling these coils
is to increase the inductance of each, and if the coils
are at. the same time connected together in series, the
total inductance of the two coils can be varied by,
varying the coupling between them. This is all that
takes place in a variometer. Two coils, connected in
series, arecoupled together, the coupling being varied
by rotating the issuer ooilso that its inductance efther
assists or opposes that of the outer coil. 'Thus
roughly, we:are..able, to. vary the. total issetuctanoe
the circuit from -the -stun of. the two inductances to the'
difference between the two. It is, of course, known
to you that a circuit ran be tuned by either altering
its inductance or capacity, and so by means of the
variometer the- inductance can be varied very
critically simply by rotatingoite of the voila, and thus
sharp tuning can be obtained without the necessity
of a condenser.

E. B. T. (Harlow).-I am using a two -valve
set.and have been offered a Dutch valve for the
detector panel. Is -this -type of valve efficient ?

We do not advise the use of the valve as a detector
ona multi -valve set, as it would necessitate the use of a
sewarate 11.T. battery or separate H T. control.
This is because the soft Dutch valve only requires
about 20 volts on the anode, and it blue glows if any
extra 'voltage is used. Further, if you are using reac-

(Continued on page 498.)



49s Popular Wireless Weekly, May 12th, 1923.

COMPLETE

WIRELESS
I N STALLATI 0 N

FOR

iver 45/3 -"K
Approved by POSTMASTER GENERAL

and stamped B.B.O.
COMPRISING :-

CRYSTAL CABINET SET
4,000 OHMS DOUBLE HEAD-
PHONES, 100 FEET 7/22 AERIAL
WIRE, LEAD-IN TUBE, INSULA-

TORS, and EARTH WIRE.

DON'T PAY MORE!
COME TO

WORTHMORE'S
34, Victoria Street, London, S.W.1.

NOTICE TO THE TRADE
Don't waste Money-Buy by Comparison
Actual Manufacturers, Delivery from Stock
Post orders by return. Everything supplied.
A few of our bargain lines in components :-

Switch Arms, laminated. IF- per dos. Lead in tubes.59
Detectors, mounted on Ebonite, Ix:- per di z. [per doz.

Vila Resistances, 16, perdoz.
Fixed Condensers. any cap.. 9/3 per doz.

Terminals 9p per gross. Sliders, complete, 2,- per doz.
Knobs. 12t- per gross.

Write for hats and quotations for anything you require.
HARLEY & HARLEY. Moulders & Turners,
116'117 Shacklewell Lane, DALSTON, London, F.8

BROADCAST THESE PRICES.
HEADPHONES, 4,000 ohms, Genuine SIDPE 19/6
AERIAL WIRE. 7/22 Bare Copper......100 ft. 216
AERIAL WIRE. 7/23 Enamelled 100 ft. 3/6
VALVES, nut,ii or French H 101-
HELLESEN H.T. BATTERIES, 60 volt 1116
HELLESEN H.T. BATTERIES, 36 volt 619
INTERVALVE TRANSFORMERS. .. ..... 12/6

Above in Stock. Postage extra.No list published.

A. H. MULLEY, 17a, M11111111.111HZIOAD,
(Paring Kilburn Empirel. 'Bus Kos. 1, lo. 8, 16, 51
pass the door. 2 minutes learn Tube and L. & N. W.

Railway, and 28, 31. 142 'bus.

LOOK HEREt
THE ".DEARNITE" CRYSTAL BEATS ALL.

Makes your machine equal to valve act. Good
restilts obtained on inside aerial. The Crystal that
is siliisitive all over. Numerous testimonials; copies
sent on application. Beware of imitations. Obtain-
able only at this address. These super -crystals are
made up in metal cartridges ready for use. Only1/8 post free. Write for Price List of Wireless
Sets and Accessories.
J, A. DEARNLEY, Electrical .1 Radio Engineer,
8, Belle Vue St., W. Gorton, Manchester.

-BUY 'OF THE MAKERS-
2 -Valve Sets, fitted with our patent £7 5 JCrystal Sets 1 15 01 -Valve Amplifier 2 10 02 -Valve Amplifier 5 0 0Headphones, 4,000 French 17 0Headphones, 4,000 B.B.O 1 5 0L.P. Transformers (Best) 14 6Detectors, mounted 2 0Detectors, Vertical, enclosed 3 6Filament Resistance 2 6Switch Arms 1 3Nuts, Washers, Contact Studs,Terminals, Ike.

Complete parts for making upValve & Crystals Sets.
Genuine Hertzite, Pd., Ls. 6d., avid 2s.
Sheet Ebonite.
Trade Supplied. Agencies open.

Write fur our List. Post Orders by return.
Cash with Order.

G. H. TURNER & CO. LTD.,
9, Cross St., Hatton Garden, E.C.1.

1 -/,.phone; noiborn 2045.
e.

RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued front page 497.)

tion you will find it very difficult to control that
type of valve owing to its softness. You will find
that the valves oscillate and sizzle at the least pro-
vocation. On the whole we do not think the valve
worth the trouble, and prefer a more stable and
harder type of detector. After all, the Dutch valve
is not such a wonderful detector as all that, and a good
old type Ora will be found to be more satisfactory
and to give louder results when reaction is employed.

* * *

C. W. (Wembley).-Can an ordinary buzzer
be used as an interrupter on a crystal set in
order to enable the set to receive C.W.

Yes, but you must make sure that the buzzer has an
adjusting screw whereby the speed of the make and
break can be regulated. It is just as well to fix a
oouple of small arms on the buzzer, each arm being
provided with a contact point and adjusting screw.
These arms should be as light as possible. One, of
course, is fixed to the buzzer itself and the other to the
trembler, so that when the buzzer operates- the arms
vibrate, and the two contacts at the end form a
make and break whose speed corresponds with that
of the buzzer trembler. Any convenient material, as
light as possible, can be used for the arms, and they
should be as short as possible so as to enable them
to work rapidly. The aerial Is fixed to one side and the
earth to the other, as is shown in the article on O.W.
reception in our issue of April 7th. The buzzer make
and break must be tuned in to receive the station,
tuning being carried out while the set is in operation.

" REACTION " -(11arrow).-What is the best
method of employing reaction on a two -valve
(H.F. and detector) set ? Should I use H.F.
transformers or tuned anode ?

We prefer the tuned anode coil for the H.F.
Circuit, and the reaction from the detector plate
is coupled to this coil. The circuit given will be
found to be very efficient for telephony reception,
especially on broadcasting wave -lengths. Each of
the four coils is of the honeycomb or basket type,
though the coil 11 can be dispensed with, the grid
being taken direct to the aerial and the potentiom etcr
to earth. It is advisable to use a potention» h -r
to control the grid of the H.F. valve, and thus keep
the set from internal oscillation. The potentiometer

should have -a value of afloat 300 ohms, and shout(
be disconnected from the battery when the set is
not in use, otherwise the charge in the accumulator
will gradually leak away through the windings of
the potentiometer. The condensers Cl and C2 are
'0005 and '001 mfd respectively. The values of the
coils vary according to the wave -length required,
but for broadcasting A should be about 50 turns,
13 about 75 turns, C 75 or 100 turns, and D about.
50 turns. Each pair can be mounted in two coil
holders.

TO WIRELESS EXPERIMENTERS.
NSPATENT

YOURINVENTIO.
They may prove very valuable. Particulars and consults.
tions free. BROWNE & CO., Patent Agents,
9, Warwick Court, Holborn, London, W.C.1. Estab-
lished 1840. Telephone: Chancery 7547.

THE NEWTONIA WIRELESS FACTORY
FOR ALL WIRELESS PARTS AT FACTORY PRICES
13/15, WHITCOMB ST., W.C.2

Regent 5469. LONDON,

Hitch Your " Shanty" to a Star and LISTEN IN
.NOCTURNE (Music from the Stars).

CRYSTAL RECEIVING SET
(takes Six Headphones), only, £2 10 0 each.
With Pair Headphones and Aerial Equipment,
25/- extra, post paid. Approximate range
25 miles. Stamped H.B.C. Every Instrunten.
Guaranteed. Paris link for Eiffel Tower signals.
Trade Supplied.-RYLAND, 20. Frederick Road,

Erdington, Birmingham.

INTENSIFY YOUR SIGNALS
and

DOUBLE YOUR COMFORT
by fitting

CUTHBE'S RUBBER

I NTENSIFON E
PROV. PATENT. REGISTERED.

For use with all WIRELESS
phones or receivers.

PERFECT HEAD & EAR COMFORT ATTAINED
MERITS :-Makes a perfect sound -proof joint.
Excludes all external sound. Reduces the weight
of headphones by to to 5e/0. Eliminates pressure
on ears and head. Is instantly fitted to any
receiver or earphone. Enables one receiver
only to be used with comfort.
SPLENDID FOR LADIES:-Cannot catch

in, tear out, or disarrange the hair.
INTENSIFONE-Complete Head and Ear Corn-
fort,2/9 per pair. Ear Comforts only, 1 /9 per pair.
Carriage paid and sent on approval on receipt of
remittance. MAX EBONITE, absolute insula-
tion, j,d. per sq. in. ,:;; in. thick ; Id. in. thick.

Manufacturers and Patentees:
CHAS. L. CUTHBE & CO.,Rubber Manufacturers,

37, Great Eastern Street, London, E.C.2.
Works WALTHAMETOW.

Wire : Cuthi,c, Norton Eoutbdt. %/Iodic: /004 LI

THE

VARIOPHON E
6/9 clirsmaLTLX1 6/9

GUARANTEED 20 MILES.

Including :-

BY

POST

7/6

Wound Variometer,
Best Ouality Detector,

Silicon Crystal,
and all Parts Necessary

for Simple Erection.

CASH

WITH

ORDER

WONDERFUL VALUE.
CALL AND SEE DEMONSTRATED ON
INDOOR AERIAL 6 MILES FROM

MARCONI HOUSE, AT
S. CUMMINGS',

3, PUTNEY BRIDGE ROAD, S.W.18,
Trade Supplied.

Pe to -pa n Super
dieSplaizeit

The finest moderately priced
Loud Speaker on the market.
Gives a beauti ful mellow tone
greatly contrasting with the
usual " cheap gramophone"
effect of other Loud Speakers.
Adjustable diaphragm to
control pitch of note.
PETO-SCOTT CO., LTD.,
64, HIGH HOLBORN, W.C.1

MSC

63/ -
Carriage
Paid.

ACCUMULATORS, H.T. BATTERIES,AND VALVES.New and Guaranteed.
4 -Volt, 25 -Amp. Celluloid 1113. Postage 1/,4  Volt. 40  Amp.. 17 /6 6 - Volt, 40  Amp., 2516

0 ., 31 /-4 .., 80 :: 27f 3 6 .,80 36/4 100 . 33/. 6 100 45 /.Packing 1/6 extra. Packing 2 /. extraB.T.H.Valves .36 -Volt ELT. Battery Hell sen 8 / 6. Postage 1 / -.

Cash60 with order. Good .despat1clie/ -r1 per'i'mtullin-:
LOWICE & SONS, LTD., NORTHAMPTON.

OFFICIAL
Distributors
to the
Trade,

S. COBRE,
4a, 140, Cray's
Inn Road, W.C.1.

Write, 'Phone
or Call

SIDPE
French Headphone.

" Best."
Telephone:

Museum 2342,
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MARCONI'S LATEST
New Popular Marconiphone Brings ALL Broadcasting Stations within Range

A new and improved Two -Valve Marconiphone has been
perfected and is now on sale.
With it, no matter what part of the country you live in, you
can listen -in with perfect results to all 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

THE NEW 1VIARCONIPHONE

16 : 3 : 6
without accessories-or £24 complete

The 0

aro.o o ()Re
"Che `triumph of the nfaster ,.9b2ind

Ask your local dealer of once about the New Marconiphone V2.
All orders areTe777 dealt with in strict. rotation.

MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED
Marconiphone Department, Marconi House, Strand, London, W.C. 2

Why not share in theWorld's latest hobbywith a 4Ci.mi^irtlrox' set?

V.02 £10 : 0 : 0 V.04 47,6
including all Royalties. (Stamped B.B.C.) cncluding all Royalties.

V.04 is a crystal set suitable for Broadcasting and Paris time signals.
We guarantee a range of 25 miles, although Glasgow has been
received with this set in Maidenhead; V.02 is a 2 -Valve set
consisting of 1 H.F. Valve and 1 Detector Valve with full reaction.
it is supplied with a set of Igranic coils for the broadcast wave -length
and will receive all Broadcasting stations in the United Kingdom as well as
the Paris Concert. .By means of larger coils which can be supplied by us at
a small extra cost, the set will receive the Paris, Eiffel Tower and Dutch
Concerts and all Continental and British aircraft telephony. We are also
putting on the market a 2 -Valve note magnifier.

Price £9 : 5 : 0 including all Royalties.

In upright Cabinet to match, which will enable all the above stations
to be received on a loud speaker.

F. BEAUCHAMP,
The Maidenhead Wireless Stores,

5, MARKET STREET, MAIDENHEAD.

NOTICE To All Engaged
-ENGINEERING

FREE
WRITE

1
TO -DAY , -

THE BENN ETT COLLEGE

ILLUSTRATED
ENCYCLOPAEDIC

ICTIoNARY OF
ENGINEERING
CIVIL. MECHANICAL,

ETC ETC.,

To extend the name of The Trt.E.,:nn sr i COLLEGE OtIEFFIELO.

Bennett College to everyone
engaged in the different
branches of Engineering, we are publishing an
Illustrated 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 (to cover postage),
writing your name and address very clearly, We shall then place your
name on our Free List, and
send you Part 1 at once. The
others will be forwarded as
issued. Address your appli-

cation to
(Do not fail to give the par-
ticulars required, and use

this full address.)
1 Department 11166
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DELIVERY
BY RETURN.
extraordinary Value
Complete set of parts for Crystal -valve
set, with all necessary accessories;phones,
H.T. battery, 6 -volt accumulator, valve,
oak cabinet, and blue print, all ready for
assembling. £8-10-0.
Parts only, exclusive of accessories, with
oak cabinet. £4-10-0.
Complete set of parts for making Crystal -
valve amplifier, and blue print for
assembling, exclusive of accessories,

X1-15-0.
Con2pHe Range of all A cceSsories in Stock.

MONEY REFUNDED IF NOT SATISFIED.
Postage Free on Orders 30/- or Over.

IlltITE FOR FREE LIST.

J. W. RUSSELL,
WIRELESS DEPOT,

B, Queen's Rd WATFORD.
'Phone 428.

ACCUMULATORS
EXCEPTIONAL OFFERS.

Raving purchased a further large quantity of brand new
Best British Made Celluloid Accuntulators

(gnaranteed)not ex Government stock or new condition only,
we offer them at the following ridiculously low prices:
4 Volts 60 Amps. Each 20/- Usual price, 35/6
4 80 25/6 42/-
4 100 2916 48/0
6 ,, 60 311/- 5313
6 120 t 60;- 110/-(In teak box) i it 71

Packing 11.. each. Carriage extra.
FULLER SPARTA BATTERIES (Ebonite) in Crates.

Makers' price
Type 8685a, 6 volts 85 amps. actual £3 /0'- £5 5 '-

,; $6112a 6  112 E3 10 - £6 10 -
Packing 2/6 each. Approval willingly.

CHEAPEST areas POE WIRELESS PARTS
H. tRIVIEIFTIR.

53, MUSEUM STREET, LONDON, W.C. 1.
'PhDs': Gerrard 9153. Tel. Nativities, London.

rFor" THE TRADE HOUSE"
all Wireless Requirements

A FEW LINES SELECTED FROM OUR LISTS'
Switch Arms, 90%, per gross. Ebonite Lead-
in -Tubes, 78/- per gross. Platinum and Silver
Whiskers, 12 - gross. Each whisker in envelope.

SEND US- 1(01.04 ENQUIRIES.
Special Prices for Larger Quantities.

WHOLESALE WIRELESS SUPPLIES CO.,
304. HIGH HOLBORN. W.C.

CRYSTALS.Hertzite, Electronite, Permanite, Talite,Zincite, Copper -Pyrites, Galena, Bornite,
Silicon. etc. Wholesale only. Delivery from stock-THE AMAX CRYSTAL CO., Red Lion
House, Red Lion Court, Fleet Street, E.C.4.

The
Entophone

IVES perfect tore n -
tion on all broad-
casting wave -lengths.

Has moat sensitive super.
crystal. Requires NO
variable condenser -all
tuning by vatiometer.
No t' dead-end " effects.
All energy received on
seater fe pawed to
'Phones. The result of 15 years' practical ex.
perienco. Best workmanship and material. Of
distinctly ornamental appearance, quickly in-
stalled, and easily operated. (Telephones.'
for above can be ;supplied, also all Wireless acres-
sories ex stock). Get the beet and why pay
more. Write:

E. BEESLEY $70., CALEDONIAN ROAD,
AMC'S CROSS, N.

Telephone: North 1738. Trade enquiries- lopHed.

CRYSTAL
: SET ::

35/-
B.B.C. TAX

PAID.

-RECENT WIRELESS
INVENTIONS.

The following abstracts are specially con-
tributed by Mr. Harold J. C. Forrester,
Fellow of the Chartered Institute of Patent

Agents, 88-90, Chancery Lane, W.C.2.

Grant of the following Patents can be
opposed and printed copies of the full
specifications purchased.

193,150.-W. W. BURNHAM.-IN-
DUCTANCES.-In a variable inductance
comprising pivoted coils which are movable
like the pages of a book, each Moving coil is
operated by a spindle parallel to the pivotal
axis of the coil -holder through worm or
toothed gearing. The spindle N long enough
to avoid the hand coining close to the coils
when operating them. Alternatively the
movable coil may be mounted direotly on the
spindle or again several coils may be simul-
taneously operated by the same spindle.

190,070.- E. POLLOCK.- TRANS-
MITTING AND RECEIVING.-In a
combined transmitting and receiving set
valves are variously employed to prevent
receiving taking place simultaneously with
transmitting. One arrangement has a
detecting diode valve shunting the high
tension supply of the receiver circuit and
being rendered conductive so as to short-
circuit same when inductively energised by
speech current variations in the microphone
circuit. The circuits may be arranged so
that one aerial may serve both for trans-
misson and reception. .

194,298.-SOC. DRAULT ET
RAULOT - LAPOINTE.-CONVERTING
ALTERNATING CURRENTS-The
secondary winding of a transformer or
other high tension alternating source

ais
con-

nected to a pair of contacts and to point
between two condensers. The other ter-
minals of the condensers are connected to a
second pair of contacts, and the four con-
tacts co-operate in alternate pairs with a
switching device rotated by a synchronous
motion, whereby the condensers are alter-
nately charged in the same direction by
successive half -waves and discharge high
tension unidirectional current suitable for
X-ray work, etc.

CARDBOARD TUBES
For inductance coils, trans-
formers, and amplifiers, inside
diameters : 2', 2i", 21", 3", 3i",
34", 41-", and 6?.-,"; any length cut;
spiral wound, no side seam.
Send to the actual makers, for
prices and free sample. Not less

than one gross supplied. -
PAPER TUBE & BOX Co. Ltd.
7, LAVINGFON STREET, S.E.I.

TRAVELLERS WANTED
for London and Provinces to sell H.T. Batteries.
Good. Commission paid. -W. A. SAXBY & CO.,
3, Gaylord Road, Shepherd's Bush, W.12.

GENUINE BALL ROTOR VARIOMETERS.
Hard wood rotor and shell, not cardboard tubes.

141,- post free.
E. Kersbaw,169, Fir Lane, Royton, Oldham, Lancs.
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JUE BUILD A
DUAL AMPLIFIER

(combined high and_ low frequency), and
make one valve and a crystal do practically
the work of -three valves. No other single
valve arrangemefit gives such efficiency and
clarity. We have specialised in these
circuits, and supply the high-grade com-
ponents necessary for really good results.

With a moderate aerial, Paris (both
'stations) and the Vague are easily
received, while local broadcasting comes in
with, great volume even on a short indoor

A 4-fOot frame is effective up to10 miles at least.
Any crystal set can easily be adapted.
The price for complete set of components,

including panel drilled and engraved, cabi-
= net, " Silvertown " transformer, var. con -
E. denser, Dubilier condensers, coil, etc., etc.,
F. with diagrams (less valve and batteries),

is £3 3 9.
= Illustrated pamphlet free on request.

MNIPHONE WIRELESS Co.,
Fr. Iv 24, Warwick St., Regent St., London, W.1.

'Phone: Regent 3335.
Et 20 yds. from Regent Street, between F.,

Matson Lewis & Robinson & Cleaver's
Fill11111111111111111111111111111lIMIIMMIllifill111111111111111111111111fii

-CAN YOU OBTAIN -
your parts cheaply? We can supply by post,

the finest value obtainable, on approval.
Filament Resistance, post paid 2 11
Switch Arms, Extra Finish, post paid 2 2
Tuning Stand, 3 -Coil, post paid 14 3

CASH WITH ORDER. LIST ON APPLICATION.
GRESLEY & CO.,

82, Kingscote, New Malden, Surrey.

ELECTRADIX RADIOS
Immediate Delivery
from our Huge Stocks.

Everything from a Wave Meter to
an Earth Clip.

The best equipped City depot.
COME AND SEE US.

9, Colonial Avenue is first opening on
left in the Minories, near Aldgate

Station, Metropolitan Railway.

LESLIE DIXON&Co. AveZ.4166
9, Colonial Avenue, London, Ee.l.

WIRELESS INVENTORS ',..'"""
Patents and Trade Marks, Advice Hand -book
and Cons. tree.-B. T. KING, Regd. Patent
Agent (0.B. & U.S.A.). 146a. Queen Victoria
St., E.C. 4. 'Phone: Central 682. 86 yrs, refs.

-----.Beginners Guide to Wireless ---
Explains, in plain everyday language, everything
you wish to know about Wireless Telegraphy.
HOW TO ERECT, CONNECT, AND MAKE
tire apparatus required, and full instructions
for making coils, tuners, and complete valve
and crystal sets. Instructions and diagrams
for a two -valve receiver are alone worth four
times cost of the book. 112 pages, price is.,
post free., -SAXON RADIO GO. (Dept. 14),

South Shore Blackpool.

Improve your reception with the CROSTEN AMPLI-
FIER. Astounding results obtained. _7/6. Poet 3d.
Condenser 2/- extra (post 3d.) for all Valve Sets.

CROSTEN. RADIOS.
6, IDA CRESCENT, STOURTON, LEEDS.

LUNCH HOUR RAMBLE
STROLL ROUND TO

SPENCER'S STORES,
4-5, MASON'S AVENUE,
BASINOHALL STREET,

: LONDON, E.C. : :
CHEAPEST HOUSE IN CITY
FOR WIRELESS PARTS & SETS

PRICE LISTS FREE:
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A Complete Receiving Station
that costs less than a Receiver alone.
A series of complete parts ready tobe assembled at your convenience.

Equipment consists of:
r VALVE SET
2 -VALVE - AMPLIFIER
3 VALVES
6 V. go A. ACCUMULATOR
ho -VOLT. H.T. BATTERY
'PHONES (4,00o OHMS)
AMPLION LOUD SPEAKER
roo FT. AERIAL

INSULATORS
SWITCH
LEAD-IN TUBE

Complete parts with full instructions for assembling on unit system
of Crystal, Crystal Valve, One Valve Sets, and one or two amplifiers.

Send three half -penny stamps for illustrated catalogue.

V. V. BERTRAM,
214, Fulham Road, Walham Green, S.W.6.

(E.P.S. s.)

TRADE
SUPPLIED

The Ceebee No. 3.
HIS. highly efficient instrument is

given a most thorough test before
dispatch, and is guaranteed to give

perfect reception over a broadcasting
range of 25 mi!es. Wonderful results
can be heard at our Showrooms on this
identical set attached to an Indoor Aerial.

Price 11:12:6 including Royalties

FOWLER & BRIGDEN
130, Euston Road, King's Cross, London, N.W.1.

'Phone MUSEUM 4827,

SOLVED!
Buy Nfavv.

The "ELLA" Converter
connects at once to any
lampholder on direct cur-
rent circuits any voltage.
No attention required.
Saves its cost in a few
months. 15-12-6Carriage paid,

LIONEL ROBINSON
& CO.,

(Dept. P. W.)
3, STAPLE INN.
LONDON. W.C. 1.

The PROBLEM of
charging YOUR
Filament Battery.

ASHLEY WIRELESS
TELEPHONECQL111
69 RENSHAW ST.
LIVERPOOL

501.6 AGEATS
AT.M.HE ADGE Ala
CLARITONE LOUOVEAli.

SENS1LTION/LI, REDUCTIONS.
FEATHER -WEIGHT SUPER -SENSITIVE ADJUSTABLE

DOUBLE HEADPHONES, the world's best make (postage
per pair 24/6

SUPER -SENSITIVE, -NON-ADJUSTABLE- (post ild.)...per pair 22/6
CONTINENTAL MAKE, NON-ADJUSTABLE (post Oil.) per pr. 19/.
SCIENTIFIC BASKET COILS, 1,7M-4,000 metres. (post 3d.)

per set 2/6
VARIABLE CONDENSERS for PanelMounting, .601 (post 94.)

each 10/9
Knob and. Dial, 2 - extra: Knop, Scale, and Pointer extra 1/ -
LAMINATED SWITCH ARM,' complete with knob, boss';

bush, pring and vindle
e;eirchh 1/-3d.SWITCH ARM only

" SENSITONE," the super Crystal per specimen 6d.
2) -in. dia. STALLOY DIAPHRAGMS , each 4d.
47 S.W.G. D.S.C. wire, -nftietent -to wind one H.R. Ear -piece,

per bobbin 1/ -
FILAMENT RESISTANCES, superior qualities (postage 3d.)

... . .

each 2/6 and 3/6
SCIENTIFIC SUPPLY STORES

126, NEWINGTON CAUSEWAY, LONDON, S.E.1
Hop: 9177. Branches at 8 Newington Causeway & St. Geoige's Circus, Londcn, S.E.

SPECIFICATION. .

Set comprises solid best
ebonite drilled detector panel,
wound induction coil, tuning
slider, screw clamp Crystal
cup, best quality crystal
universally Jointed detector
giving accurate and easy ad-
justment, terminals, screws,
and all parts for assembling
by our patent method.

T/143 66 BROWNIE
WIRELESS"
CRYSTAL RECEIVER.

7/6 COMPLETE, BY 041-
Contains every part necessary for simple erection. S. Selentillo Achievement.

Guaranteed equal to sets costing many tunes the price.
Pull and complete:, inistrnctions enclosed with each outfit,
London make. Money returned if not_gs advertised.

READ WITAT THE, TRADE PRESS SAYS:
" Electricity," Feb. 23rd." The voice might have been that of a speaker in

the same room. . . The set is a marvel of value. . .

We anticipate that it will make quite a stir in the
wireless world."
Send postcard for foldor17 The nr&wnie Wireless ana all about It."

The J.W.B. WIRELESS COMPANY,
19, GARRICK STREET, 1ILONDON, W.0.2.

ClvP:;uEricfreine:;.t.`°)" Near t'Leic'esierigit'ulr: 'Tube Station.
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Quality counts as well as price, something " cheap" and "nasty'" is of no
use to anyone. See you get an article worth the amount asked for it.

VARIABLE
CONDENSERS

ASSEMBLED 1"
Approx. Cap. No. of

in Mfd. Plates Price

.001 57 .6/6
0005 29 4/6
*0003 19 3/3
0002 13 2/6
00001 7 2/3

Vernier 1/9

If required to be sent by post, the charge for post and packing
is 1/3 per Set extra. Orders only accepted on this condition.
DRILLED EBONITE ENDS with above 1/- per pair.
NOT A BAG OF PARTS, but assembled as

shown above. Knob has a bushed nut 2BA.

SPECIAL
POST COLUMN,
The following goods are sent
carriage paid at the special prices
attached, carefully packed. All

orders in strict rotation.
NO FOREIGN Post Orders

Each
SPECIAL RHEOSTAT Igranic

Pattern, 7 ohms cart. paid 5/-
INTERVALVE TRANSFORMERS,

very high quality, 5-1 carr. paid 18/ -
FILAMENT RESISTANCE for 2

valves .. carr. paid 3/6
FILAMENT RESISTANCE for 3

valves .. carr. paid 4/6
BASKET COILS (6 in set), per set

carr. paid 3/6
IGRANIC COILS (Honeycom6)-

No. 25 carr. paid 6/-1
No. 35 .. carr. paid 6/-1
No. 50 .. carr. paid 6/3
No. 75
No. 100 ..

carr. paid 6/6
carr. paid 8/ -

ACCUMULATORS, 4 v. 40 amp.
carr. paid 21/ -

ACCUMULATORS, 6 v. 40 amp.
carr. paid 28/-

NUTS, 2 and 4BA, per gross

carr. paid 3/3
CRYSTAL DETECTOR, horizontal

type, dustproof carr. paid 5/9
CRYSTAL DETECTOR on ebonite,

extra quality .. carr. paid 3/3
AERIAL WIRE, 100 -ft. hank, 7/22

bare copper carr. paid 3/9
VARIOMETERS, very high quality,

complete with base, dial and knob
carr. paid 80/ -

EBONITE DIALS, scale 0 - 180
carr. paid 1/6

ASSEMBLED CONDENSERS with
circular plates, complete with knob
and pointer, etc.-

'001 carr. paid 12/-
'0005 carr. paid 10/-
'0003 carr. paid 8/-,

ALL POST ORDERS in ROTATION

RE2 111111111111111111111111111111111112

M RAYMONDLEI
Z21111

f- Right Opposite :-.4

inn =
_

fan = DALY'S E --
RR EE

ErLAUA = Gallery D o o r E 27 LISLE STREET, W.C.2
gld anininimnimulnium0
E.311
Etl
La1112011=0=1:20=291219092100004:200001:1012111200g1=21:2000000g2====giffp
'7111E2g2=2=2011112111:2112gag grag gl: gig200012021=2110410=212g1=2000=20011112=21122gAghl

anll11111111111111111111nu

== === - Phone : GERRARD 4837

OPEN 9 to 7-z-=
= - Saturdays - 9 to 5 p.m. =
EE EE

91111111111111111111111111111111Fr;



Popular W irelees Weekly, May 12M, 1923.

EVERYBO
Come along everybody. This is the place for the
right goods at the right price. No rubbish offered.

Just Look Here!
To CALLERS only

SEE SPECIAL COLUMN FOR POST.

RUBBER LEAD - IN WIRE, per
dozen yards ..

BASKET COILS .(6 in set)
VARIOMETERS, complete with

base, engraved dial and knob.. ..
AERIAL WIRE, Bare Copper 7/22,

per 100 feet .. .
EBONITE (turned) Valve Holders

and 8 nuts ..
MOULDED VALVE HOLDERS,

complete with nuts ..
SWITCH ARMS, with bushes, knob,

laminated arm, etc. ..
EXTRA QUALITY FILAMENT

RESISTANCE for 3 valves ..

2-
2//8

27/6

2/4

1/3

11d.

11d.

2/6
SPECIAL RHEOSTAT 7 OHMS.

Positive stops at zero, and Resist-
ance. Igranic pattern .. 3/6

H.T. BATTERIES very high
quality, including wander plugs -

15 volts 2/6 36 volts .. 5/9
60 volts 10/ -

ACCUMULATORS CHARGED V- to 1/6
ROTAX ACCUMULATORS

4 v. 40 amps, 17/6
INTERVALVE TRANSFORMERS,

ratio 5-1 14/- and 16/ -
FIXED CONDENSERS, very good

value, all capacities .. .. 11d.

Just Look Here!
To CALLERS only

SEE SPECIAL COLUMN FOR POST.

BELL WIRE 1/20, good quality, per
dozen yards ...  .. ... ... 8d.
per 110 yards .. ... ... ... ... 4)6

EBONITE DIALS with scale 0-180 1/ -

EBONITE DIALS with knob and
2/ -

LEAD -IN TUBES and brass ends
6" 81d., 9" 11d., 12" 1/ -

Thousands of best quality bushed
KNOBS, with 2BA NUT at .. 3d.

Polished SLIDER KNOB and
PLUNGER .. ., . .. 3d.

SCALES 0-180 ..3d. and 4d.

SCREWED ROD 2BA 12" .. 3d.
9, Of 4BA 12" 21d.

DRILLED i" sq. ROD .. 7" 3d., 4d.

TERMINALS, all kinds, W.O., Tele-
phone, P.O., fancy designs, all good
size and best quality, including nut
and washer .. .. 2 for 31.d.
Per dozen, with nut only .. 1/7

GRID LEAKS 2 meg. . 1/ -

Just Look Here!
To CALLERS only

SEE SPECIAL COLUMN FOR POST

CRYSTAL DETECTORS
PERIKON
GLASS DUSTPROOF 
UPRIGHT DUSTPROOF
DETECTOR and Ebonite ready

drilled ..
1,000 DETECTORS at ..
CRYSTAL DETECTOR, parts as-

sembled, with cup and whisker

41,11 . 3/3- 3/9
2/3

1/8
2/-

11d.

WOUND FORMERS -
12 by 4 .. .. .  ,.. 3/-
6 by 4 .. .. .. .. .. . 2/ -
Various sizes all at .. .. .. 2/ -

VALVE PINS   dozen 7d.
STOP PINS .. .. .. dozen 6d.
SHELLAC, large bottles .. .. 7d.
BRASS WASHERS, 4BA, 2BA

3 doz, 3d.
NUTS, 2 and 4BA .. .. 3 doz. 8d.

RAYMOND
CRYSTAL SETS.

Very fine little Crystal Sets, can
be carried like a book, passed
P.M.G., stamped B.B.C., royalty
paid 28/ -
Or complete with 4000 ohmPhones 49/ -

HEADPHONES
T.M.C. make

4,000 ohms

Stamped B.B.C.

22/6 pair POST 24/6

RAYVOPHONE
B.B.C. Crystal Set

in handsome box with key
including Headphones (4,000 ohms),
Aerial wire, leading -in wire, lead-in
tube. Guaranteed wonderful results.

(Carr. paid 67/-) 65/-

BRUNET TYPE
HEADPHONES
Double Receivers complete
with cords. 4,000 ohms.

THIS WEEK'S BARGAINS

21/- pair POST 22/6

Right Opposite E,--

DALY'S 5:
-2: Gallery Door
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WIRELESS I WIRELESS ! WIRELESS ! and EVERYTHING for IT.

DON'T PAY MORE! NOTE!
We

ya; releeSXSC-In-

NOT DabbFrs

You May Pay Less for Junk-But DON'T.
" ERICSSON " HEADPHONES (continental)

15/3Our Price. Stamped B.B.C. - per pair

" SUPER " FRENCH HEADPHONES. Brand new.
4.000 ohms, and guaranteed earls pair tested. per pair 151 9

L.F. TRANSFORMERS. Ratio 5 to 1. each 11 /3

CRYSTAL DETECTORS . Adjustable 1 /61

If

Switch Arms. Beat Makes - 111d and 1/3.
Aerial Wire. 7/22 guaranteed. 100 ft. Post 1/- 2/2

CONDENSER VANES. Fixed ..d Moving per doz. 4D.

Gold Cat's Whiskers, 3d. eael, 5 for

Silver Oat's Whiskers, 2d. earl, - 7 for 1 
Condenser Scales. 0 to 180 - - each 4d.

Labels (iyucific) Earth. Aerial, 'Phone, etc. per doz. 1 Od.

Nuts. 2 B.A. per doz. 2 I Washers. Small, per don. 1 d.
,, 4 B.A. 2d. I

Large .. 2d.

F I LSA.M.E,Rh TA SmTaAr ,NeCi

lous Value 1 /1 01 & 2/2
CONTACT STUDS. With Nuts and Washers. per doz. 50.

Terminals. With Nut and Washer. & 3d.
Ebonite Knobs. 2 B.A. - each 2d., 3d., 4d.
Spacer Washers. . Small, per doz. 2d. Large. 3d.
Crystal Cups. - 1d., 2d., & 3d.
Fixed Condensers. All Capacities. only 1 1

esesiosem
Our Special Crystal Set, stamped

B.B.C., including pairon( o-m3"ones.
100 feet 7/22 Wire. Lead-in Tube, Lead-in Wire,
4 Insulators, eta. The Lot, 39/6.

ONE -VALVE AMPLIFIER GUARANTEED
VALUE EXTRAORDINARY - 32/6

EBONITE cut to any size by machinery, while you
uait 4 . per lb.

Aecumulators charged on premises.
Please remit ample postage. Balance refunded if eireess.

"ELKAY" WIRELESS Co., 225, Bishopsgate, London, E.C.2
OPEN SUNDAY 11-2.30. TRADE SUPPLIED. 'Phone : BISHOPSGATE 2292.

'11911B1111111111111111999911111911199999911119111111111111111111111111111111111111111111111111111911119*:

BAINTON & CO.,
Late of J. L. CARTWRIGHT & CO.

BEG TO ANNOUNCE THAT HAVING GOT
THE DEMAND IN HAND FROM OUR LOCAL
FRIENDS FOR COMPONENTS, ARE ABOUT
TO COMMENCE A HUGE MAIL ORDER
BUSINESS. JUST PLACE  YOUR ORDER
WITH US, AND IF NOT SATISFIED KEEP
THE GOODS AND WE WILL RETURN THE

MONEY IN FULL.
BELOW ARE A FEW EXTRACTS FROM OUR LIST.

BEST QUALITY RHEOSTATS . . . 2/2
BEST QUALITY SWITCH ARMS . . 1/6
LEAD IN TUBES, SOLID EBONITE, PER

INCH (ANY LENGTH MADE TO ORDER) ld.
BASKET COILS, PER SET OF 8 . 5/0
CRYSTAL DETECTORS A. i. QUALITY 2/6
CONTACT STOPS, PER DOZEN . . . 6d.
VALVE HOLDERS, BEST QUALITY .

LOOK OUT FOR NEXT WEEK'S LIST, WHEN
WE SHALL MAKE A STUPENDOUS OFFER.

ALL ORDERS OVER 30/- CARRIAGE PAID.

DEr BOUNDARY ST., EAST MANCHESTER.
TRADE SUPPLIED.

enclosed in celluloid unbreakable case 2 /3

.7_

ZImiluiluilniummuiniuminiumunimullimiumuuniuulunumituunifillimuIllumr,

YOU DO WANT PERFECT RECEPTION --
DON'T YOU ?

Then let me demonstrate THE machine.

JAMELL L.F.1.
2 -Valve Receiver, 1 detector and 1 note £8 1 0 0magnifier CABINET alone -

CABINET, complete with everything for g15 0 0perfect reception - - -
Accumulators from 21 /- Headphones, 4,000 ohms, from 201-
i shall be pleased to see you and demonstrate one of these
superlative machines, with no obligation to purchase. Broadcasting

from 11.30 a.m. to 12.30 p.m. and from 5.30 p.m.

H. W. JAMESON, 3, Tower Hill, London,
E.C.3 Nearest Station, Mark Lane, Underground Railway.

Office opposite main entrance, Tower of London.
Tel. No.: Minories 2549 Tel. Address : "Shrewdest," London.

EBONITE IF 0 ItWIRELESS SETS
Sheet, rod and tubing in all sizes kept in
stock and cut to any required size while
you wait,or sent by post on receipt of cash

We can turn anything in Ebonite.

THE EBONITE TURNERY WORKS
(BURGE, WARREN & RIDCLEY,

91/92, Great Saffron 11111, London, E.C.1.
'Phone: 8572 CENTRAL.

Il It
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DUBILIER CONDENSER, TYPE 600,
with grid leak clip

DUBILIER CONDENSER, TYPE 600A

CONDENSERS
QUALITY PRODUCTS
AT POPULAR PRICES.

Because we concentrate on manufactur-
ing condensers ,().a get good deliveriei.

DUBILIER MICA CONDENSERS
Types 600 and 600A for Wireless Receivers.
Type 600 in capacities from o.000t mfd. to o.0005

mid., supplied with grid leak clips and solder-
ing tags.

Type 600 in capacities from 0.0005 mfd. to 0.005
mid. and Type 600A in capacities from 0.000T
to .005 mfd. supplied with soldering tags only.

PRICES: 0.0001 mfd. to 0.0009 mfd. (Indus.) 2,'6 each
0.001 mid. to 0.005 mfd. (lulus.) 3'- each

GRID LEAKS : 1 Mr. to 5 Mr. .. 26 each

The DUBILIER CONDENSER CO.
(1921,) LTD.

Ducon Works, Goldhawk Road,
London, W.12.

Telegrams: Telephone:
" Hivolicon, 'Phone, London." Hammersmith 1084.

s

DUBILIER CONDENSER, TYPE 600,
with soldering fags only

Trade terms and descriptive
leaflets of these and large power
DUBILIER CONDENSERS will

be sent on request.

DUBILIER GRID LEAK

[E.P.S.

-We Specialise
in manufacturing the

BurTon Radio Parts
in

BRASS AND ALUMINIUM
Send us your enquiries

Special parts made
to your requirements.

Send us sample and
we will quote you.

Messrs. C. F. & H. BURTON
Progress Works,

BERNARD STREET, WALSALL.
PHONE: 560 WALSALL IM11111011111144

RELIANCE RADIO
SERVICE CO.

THE RELIANCE A.1.
CABINET RECEIVER
(Passed by P.M. G. & bears the B.B.C. stamp.)

OWING to the demand for a cheap,
simple and reliable receiver (not
a rough set of parts which fall to

pieces after once using) we are placing
this set on the market at a figure to
meet the most slender of pockets and
a price which no other firm of wireless
manufacturers can approach.
A combination of Efficiency,
Simplicity and Cheapness.
Consists of Ebonite Panel in Oak
Case with Lid and Clip. 'Dieing Coil
wound to 1,000 metres wave -length
and has a range of at least 15 miles
for telephony, and Morse much
further. Our patent Crystal Detector
with Copper Spring In arm with
Ebonite handle, Variable pressure
and ball joint action, and the whole
enclosed in dust -proof glass tube,
thus eliminating dust and damp.

PRICE - - - 15/ -
Phones E. Aerialequipmentextra

We are the actual manutacturers of Wireless Apparatus and you will there -
tore save 25 per cent. by coming to us
Send for our well illustrated catalogue showing a complete range of Crystal and
Valve Sets, also parts. Price 3d. post paid. It is well worth it. Demonstrations
every day between 5 and 7 p.m. Hours. 9 a.m. to 7 p.m. Saturdays, 1 p.m.

RELIANCE RADIO SERVICE CO.
283, St John Street, Clerkenwell, London. E.C.1.
(4 minutes from Angel, Islington, s Phone:
and opposite Northampton Institute.) ** CLERKENWELL 4290.

4



STERLn
LOUD SPEAKER
(WITH 14 -INCH HORN)

BRITISH
MADE

No. R 1284

A highly efficient electro-magnetic instru-
- ment, -giving-sufficient 'votunie for all

ordinary purposes. . rq
011 4

It is particularly effective in regard to
articulation and purity of reproduction.

An adjusting device is fitted to meet
varying conditions.

Excellent results are obtained with one or
more stages of low -frequency ampl i fica ti on.

PRICE (120 ohms) - - £6 0 0

(2,000 ) - - £6 2 6

To be obtained of all dealers or direct from

STERLING TELEPHONEA ELECTRIC co. LTD.
TELEPHONE HOUSE,

210/212, Tottenham Court Road, London, W.I.
Telephone No.: - 4 Telegrams:

4144 Museum (7 lines). Cucumis, e,do, London.

Works : DAGENHAM, ESSEX.

BRANCHES :

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

inclusive of all taies. Po3tage 1,-
li

All Fellows Radio Instrmilents are British Made
throitghouta;d para. ntied.

, FELLOWS MAGNETO Co., Ltd.
LONDON, N.W. 10.

Telephone : - Telegrams:
WILLESDEN 1560-1. " QUIXMAG," 'PHONE, LCXDON

Printed and published every ,Fridoy by the proprietors, The Amalgamate( Press A1922), Ltd.; The Fleetway llouse, Farriugdon Street, Loudon, E.C.4.
Advertisement Offices: Messrs. J. 11. Lire, Ltd., 4, Ludgate Circus, Loudon, H.C.I.- Registered as u newspaper and for transmission by- Canadian 514:aline
Post. Subscription -rates: Inland and Abroad, 1714 -per -annum, 'S,S-for si. mouths. Sole agents for South Africa: The Central News Agency, Ltd. Sole
agents for Australia and New Zealand: Messrs. Cordon (iota. Ltd.: uud fur Canada: The Imperial News Co. (Canada), Ltd. Sakti -day, may...RU.1,43.

n/lt

to catch or tear the hair. Bea-Utifully

finished, very comfortable to use and
wound to 4,000 ohms.
HANDPHONE

" Inclusive Of all taxes:

Handphone which has been _ specially

10.

3

CX)

a0.0

designed for ladies. It has no headband ..bn

u473 -

15;3 each.
Postage 1,1 -

He will use Fellows Headphones with
two earpieces in light die cast non -ringing
metal and wound to 4,000 ohm -s.
HEADPHONE - - - 21 /6 per pair: -

r4

0
ai

7c

O
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SYNOPSES OF BROADCAST OPERA.& 

Popular 
No. .>] . Vol. I+?. 

More Pictorial Valve Circuits. 
Substitute Valve Holder. 
Transmitting Photos by Wireless. 

ireless 
SCIENTIFIC ADVISER : SIR OLIVER LODGE, F.R.S., D.SC, 

I'tTlt'E 

IVI ay 19th, 1923. 

photographed 
New Studio. 

FEATURES IN THIS ISSUE. 
Complete Single Valve Set. 
Geary the Toreador. 
High Speed Wireless. 

And a long article on the Values of Tuning Coils and Condensers, by C. E. 

Field, B.Sc., cón piler of the. "Popular Wireless" Wave -length.. Tables. 
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i'334wwwBROWN'S -- 

HEADPHONES 
BRITISH 
AND BEST 
THE FINEST 
HEADPHONES 
PROCURABLE for 

30/ - 
This price is for one 
pair of either 12o or 
4000 ohm phones in- 
cluding cords of good 

quality. 
Catalogue, post free, 
gives you details 
of our Wireless 
Headphones, Loud 
S peak e r s, Trans- 
formers .f, Amplifiers Type F "Featherwel ht,- Aetnat 

weight. including corde, fa S oz, only. 

Obtainable from All Wireless Dealers. 

S. G. BROWN, LT 
London Showrooms (Retail only): 

19, MORTIMER STREET, LONDON, W.1.. 
Head Office & Works (Trade Only) ; Victoria Road, North Acton, W.8 

A 2 -VALVE <--- 
REACTION RECEIVER 

FOR 

Owing to the remarkable records in reception achieved by HESTAvox ) 

Broadcast Receivers, we have arranged to supply complete sets of parts for the home construction of these wonderful instruments. All 'engraving, winding, drilling and tapping is already done, the only tools necessary for completion being a screwdriver, a pair Of pliers and a soldering iron. The above set, when built up to instructions supplied, Will receive ALL British Broadcasting and will comply with G.P.O. regulations covering the Broadeast Band of wave -lengths. 
Write to us at once for full details. 

THE "HEST I A" ENGINEERING COMPANY, 
32, Palmerston Road, Acton, London, W. 3. t minute South Acton Station. (N.L. or District Rlys.) 
g;, 'teen-, open 9 a.1.4.-6 hrr. _ - Te/ephone: Chiswick 586. 

SOLE 'AGENTS FOR SCOTLAND: 
Mersrs. THOS. LAND & SON,73,"ROBERTSON STREET, GLASGOW. 

HULLO ! ! ! C.Q. WILL DAY CALLING 
TO ANNOUNCE SOME RARE BARGAINS 
READY FOR THE OPERA BROADCASTING 
BIJOU CRYSTAL RECEIVING SET in 

imitation Morocco, wave -length 600 
metres, stamped B.B.C. Price, includ- 
ing fee .. .. .. .. .. 20,- each 

A THOROUGHLY RELIABLE PAIR OF 
HEADPHONES, stamped 

B B.C. 20/- per pair 
100 fact 7,25 Stranded Copper Aerial Wire 1/10 per coil 

HAVING PURCHASED THE WHOLE OF A MANU- 
FACTURER'S STOCK OF GUARANTEED 722 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 a// 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., 
19,Lisle St.,Leicester Sq., London,W.C.2 
'Phone : Regent 4577. Telegrams: Titles, Westrand, Tondon, 

Headgear Telephones. 
THE NEW IMPROVED 

MITCHELLPHONES 
WITH WITH A 30/ ADJUSTABLE ' NON-ADJUSTABLE 25/ - MAGNETS (illustrated) MAGNETS aaa5i 

Per Pair Per Pair 

Swivel Ê.arpieeel, 
fit comfortably 

to the ear 

Leather Covered Headbands. 

4 

Thumb and Finger 
Sliding Adjustment. 

Adjustable Magnets for 
maximum sensitivity, 

FORSENSITIVITY AND CLEARNESS OF TONE, THEY EVEN 
SURPASS THE OLD TYPE MITCHELLPHONES WHICH THEY 

SUPERSEDE. SEE THEM AT 

MITCHEI I ELECTRICAL AND 
a WIRELESS, LTD., 

McDERMOTT ROAD, PECKHAM, S.E.15. 
WEST END SHOWROOMS: 

2, GERRARD PLACE, W.I. (opposite Shaftesbury Theatre.) 
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TOPICAL NOTES AND NEWS. 
Music in an Aeroplane. 

MR. 
P. D. ROBINS, who was piloting 

an aeroplane, announced that he. 

was able to hear music from a.broad- 
casting station whilst travelling. at ninety 
miles an hour at a height of 1,200 ft., and the 
higher the machine rose, the clearer 
hecame the music. Each of the party 
.n the aeroplane wore headphones, lis- 
tening -in on a 4 -valve set without aerial 
or earth, the instrument used was one of 
Burndept's ethophones. 

* * * 

Cardiff "In Clover." 
IHAVE just received a long and interesting 

letter from Major Corbett -Smith, the 
versatile and energetic director of the 

Cardiff Broadcasting Station. He tells me 
that great things are contemplated in respect 
of broadcast pro. 
grammes for the 
fortunate Iisteners- 
in in Wales. Iie 
writes : 

"Our Sunday 
evening programme 
is always devoted to 
the best music, and 
we try also to invest 
each one with a par. 
ticular interest. For 
instance, on May (ith 
we gave an all - 

Wagner programme 
with the items so 
arranged as to indi- 
cate the development 
of Wagner's creative 
touch. 

"Another scheme 
which I have in mind 
is the production of 
Comic Operas. By 
way of, an experimental start we are giving 

Dorothy ' in ten clays' time, and if success- 
ful, shall follow it up with ` Merrie Eng- 
land,' ` Tom Jones, and other similar 
works. I propose also to perform my own 
opera, ` Elizabeth.~ This is Grand 
Opera in one act, written originally- for 
Madame Kirkby Lunn in the name part," 

* * * 

Wireless Picnics ! 

ISHOULD imagine that this summer there 
will be a good deal of outdoor " listen- 
ing -in," and from all I hear from various 

of my readers, many amateurs are busy 
making portable sets. The fun of stringing 
an aerial up to a tree and the joy of listening -in 
in the open air should add greatly to the 
delight of alfresco parties. 

* * 

Wireless on Fishing Vessels. 

THE latest addition to the development 
of the uses of wireless at sea is the 
fitting of English fishing vessels with 

radio apparatus. This is proving of con- 
siderable commercial value and the utility 

of the installation has been demonstrated 
in connection with thrxrescue of the crew of 
a sailing vessel by one of the trawlers 
recently fitted with wireless. This trawler 
not only rescued the crew . of a sailing 
vessel just before it sank, but by means of 
its wireless equipment was able to inform 
the 'owners of the incident and the relatives 
of the rescued crew were immediately in- 
formed of their safety, and thus all anxiety 
was allayed. 

* * * 

Awards to Wireless Operators. 

I HEAR that the three Marconi operators 
of the s.s. City of Valencia have each 
been presented by the German Govern- 

ment and the Hamburg -America line with 
a pair of valuable binoculars, with suitable 
inscriptions, as a mark of appreciation of 

crystals. Personally, I am going to try an 
orange with two knitting needles therein 
fixed. I have heard that it works. 

New Direction Finder. 
THE latest wireless direction -finder has 

just been installed on the Cunard liner 
Mauretania, which left Southampton 

for New York some days ago. By means of 
this device, I am told that if touch is 

secured with two or ,snore laird stations, the 
exact positions of the vessel is easily found 
by cross bearings. 

* * * 

Wireless Insurance. 
SPEC1AL insurance policies, available to 

all owners of wireless sets and aerial 
equipment, have now been drawn up 

by insurance companies. These cover the 
apparatus itself, 
both inside and out- 
side the building, 
against risks not 
under the control of 
the insured, such as 

fire, lightning. 
burglary, theft, and 
also indemnify the 
owner against third 
party liability in con- 
nection with break- 
down of aerials. 
masts. and poles. 

An annual premium 
of 7s. 6d. covers loss 
or damag^ to the ap- 
paratus to the value 
of £50, and third 
party risks up to £500 
for any one accident, 
including damage to 
property belonging 
to the insured. 

* * 

An Interesting Forecast. 
IT seems that very shortly one will be 

able to sit comfortably at home and 
watch a performance taking place in a 

theatre miles away. A French expert tells 
me that recent tests have been remarkably 
successful, and that the time is approaching 
when theatres and concert halls will be 
provided with apparatus to. broadcast not 
only the voice, but a faithful image of the 
scene on the stage or platform. 

* * * 

A New Insulator. 
GREAT expectations are entertained 

regarding the production of insulating 
plates from the rich deposits of 

silicious earth at Jacllasjoe, in the vicinity of 

Oerkelljunga (Skaane).. The deposits are 
estimated at 800,000 cubic metres, and as 
the material can be directly pressed into 
plates it will be possible to produce 1,000.000 
square metres of plates annually for a long_ 

period. 

Comfortable Road Travelling. A Four -valve Burndept Receiver fitted into the interior of a Thor - 
croit Motor Coach. 

the valuable services rendered by wireless 
at the foundering of the liner Hammonia, 
which was lost off the Spanish coast last 
September. 

* a a 

A Modern Miracle. 
AN interestingexperiment on the powers 

of wireless telephony to assist deaf 
people to hear has been described to 

me by a correspondent from Edinburgh. 
In the presence of several witnesses, a little 
girl of twelve, who has been deaf from birth, 
was enabled to hear speech and music for 
the first time. She was able to hear clearly 
with headphones on a six -valve instrument : 

this in spite of the fact that several ear 
specialists have been able to give no hope 
whatever of her hearing sense being 
developed. 

a * + 

An Original Detector. 
WIRELESS is becoming an expensive 

game. I am told that the latest 
craze -is to use a diamond as a de- 

tector instead of the usual; and cheaper, (Continued on page 506.) 



NOTES AND NEWS. 
(Continued from page 505.) 

Insect Wireless. 

AFAMOUS scientist has suggested that 
by means of transmission through 
the direct current glow discharge, 

instead of the diaphragm transmitter, it 
will be possible to investigate how insects 
and animals communicate with each other, 
for there can be no doubt that they do 
,communicate in a way quite unknown at 
present. 

* * * 

Shall We Hear Them? 
ONE great entomologist states that 

insects speak to each other by electro- 
magnetic waves, while another declares 

that they speak by sounds far too shrill for 
the human ear to record, but it seems possible 
that we shall be able to pick up the sounds 
and reduce their frequency so that we might 
hear them. 

* * * 

A Correction. 
WE regret to state that in the advertise- 

ment, in last week's issue, of a com- 
plete Receiving Station, offered by 

V. V. Bertram, the address was wrongly 
stated, and the price of the station was 

In order to provide more space 
for Notes and News, and to per- 
mit of an extended broadcasting 
programme, the latter has been 
:: transferred to page 527. 

omitted. This should have appeared as 
" Complete Station £18 7s. fid., and the 
address 412, Fulham Road, . Walham Green, 
S. W.4." 

* * * 
"Stars " Made tq Order, ` _ 

TiffE B.B.C. intend to develop their own 
stars of vaudeville and ,opera, and 

so successfully make themselves inde- 
pendent of existing "starst' and theatrical 
productions, agencies, etc. How successful 
such a scheme can be is - proved by the 
phenomenal rise to fame of Mr. Norman 
Long, who was comparatively unknown 
before broadcasting commenced. 

Held Over. 

O1'1NG 
to a lack of space due to an lJ extension in the Opera . Synopses, 

"Geary the Toreador " will be held 
over until next week: 

2 0 M's New Rôle. 
IHEAR that 2 ,O M, Mr. H. S. Walker, is 

taking on yet another rôle. He has pro- 
mised to judge the home-made appara- 

tus sent in for the competition taking place 
at " The Pavilion," Clapham Junction, 
during the " Wireless Week " that is to be 
held there commencing on May 28th. 

* * * 

King of Italy's Set. 
IAM told that King Victor Emmanuel 

is setting the fashion for wireless in 
Italy. He is installing an all -British set. 

* * * 

British Sets Preferred. 
THE Premier, Signor Mussolini, and 

Madame Tetrazzini are also enthusi- 
astic supporters of radio, while the 

Postmaster -General in Rome takes a very 
keen interest in its development. It is 
significant that British sets are preferred. 

Relay Stations. 
IT now seems fairly certain that Sheffield 

and other large towns will be provided 
with relay stations. This will permit 

the humble crystal to reign in new terri- 
tories. 

* * 

Uncle " Cactus's " Flowers. 
CALLING on " Uncle Caractacus " the 

other day I noticed his room was full 
of flowers. " I get simply inundated 

with them," he explained, " large bunches 
arriving every day from my nieces and 
nephews." 

* * * 

Atmospherics. 
HAVE you been troubled with atmo- 

spherics lately ? Many who have 
only taken up wireless during the past 

winter will find a new source of trouble in 
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you will be kicked out of the profession,' 
and I don't like that sort of thing." This 
seems to me to put the whole case in a 
nutshell. 

* - * 

"Georges Carpentier Speaking." 
AFRENCH correspondent tells me of 

an interesting wireless thrill which 
happened at the Carpentier-Nilles 

fight. A gentleman was seen sitting in the 
front row at the ring -side, with a microphone 
instrument on his knee. When, after eight 
gruelling rounds, Nilles received " le knock- 
out," the ever ready Descamps dragged his 
weary protégé to the wireless expert and 
told him to talk into the receiver. Imagine 
the excitement of the army of listeners -in 
when they heard : " Georges Carpentier 
speaking. I have just beaten Nilles in eight 
rounds. I am very pleased with my victory." 

A corner in the spacious wireless cabin of the s.s. Majestic, showing the Gell perforator and the Marconi direction -finder. The Gell perforator is used in connection with high-speed wireless transmission, 
regularly carried out by this giant White Star liner. 

these disturbances. A fortune awaits the 
man who first invents a cheap and effective 
instrument to eliminate these unwelcome 
visitors. 

. . 

New Broadcasting -Station. 
THE Southern Broadcasting Station will be 

erected in Bournemouth, and another 
station will probably be built either in 

Cork ór Dublin. 
* * * 

Wireless on the River. 
ISPENT "Bluebell Sunday" at Hampton 

Court, and was interested to see house- 
boats all along the reach to Kingston 

with aerials rising from many of the decks. 
Wireless seems to have completely captured 
the river and looks rather like ousting the 
gramophone. 

* *' 
Mr. Norman Long. 

MR. NORMAN LONG spoke very strongly 
at the Concert Artistes' Association. 
" I will not be bullied into either 

broadcasting or not broadcasting," he 
said. " There is a pistol being put at the 
artistes' heads. 'With a remark. ' If you do it 

Wireless 
which is 

Wireless on Trams. 
NEW YORK trans drivers are now being 

provided with receiving outfits to 
enable them to keep in touch with 

headquarters. 
* * * 

Cutting of Prices. 
WE understand that the T.M.C. are 

taking strong action in all cases of 
price -cutting on their products. 

This action is highly desirable, as there 
is no doubt that it is in the best interests of 
the public and_ the trade that a fair price 
having been fixed, it should be maintained 
by all concerned. 

* 
2 L 0's Pigeons. 

CAPT. LEWIS tells me that the instal- 
ments of the children's story, " The 
Fairy Dustman," will probably be sent 

from the Isle of Wight by pigeon carrier post. 
This is quite a bright idea and will do a 
lot towards keeping up the "fairy " illusion, 
but it is to be hoped that there will either 
be guards or less than 10 amps. on 2 L O's 
aerial during the arrival of the birds. 

ARIEL, 
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SHORT STORIES OF THE OPERAS. 
Commencing May 14th, the British National Opera Co. began their summer season at Covent Garden, and an arrangement 
has been made to broadcast certain operas from 2 L O. The following condensed stories of the operas will help 
listeners -in to follow the action of the various items, and will help them to visualise the acting on the stage. Owing 
to the fact that last-minute alterations in the time -table are possible, the stories of the operas are not arranged in the order 

they may be broadcast. THE EDITOR. 

LA BOHEME. 
A Romantic Opera in Four Acts, by 

GIACOMO PUCCINI. 

(ENE : Paris. TIME : 1320. 

CAST : 

RUDOLPH, a poet. 
SCHAUNARD, a musician. 
l'IARCEL, a painter. 
COLLINE, a philosopher. 
BENOIT, a Landlord. 
MIMI, a flower girl. 
MUSETTA, a grisette. 
PARPIONOL, a toy vendor. 
ALCINDORO, a wealthy Parisian. 

ACT I. The four Bohemians, Rudolph, 
Schaunard, Marcel, and Colline are 
living happily together in a Parisian 
attic, though in a state of extreme 

- poverty. The land tord arrives to 
claim his long overdue rent, but they 
manage to get rid of him. Rudolph is 
left alone and is visited by Mimi, the 
heroine, who conies to ask for a light 
for her candle. They exchange expe- 
riences. and decide to cast their lot to- 
gether. 

ACT II. The Bohemians are feasting and 
generally amusing themselves in the 
Latin Quarter, and we are introduced 
to Musetta, an old flame of Marcel's. 

ALT III. Mimi and Rudolph have parted. 
and Mimi comes to find Marcel to ask 
him to persuade Rudolph to come back 
to her. She is suffering from consump- 
tion and is desperately unhappy. 
Rudolph and Mimi become reconciled. 
but- Musetta and Marcel quarrel be- 
cause of Marcel's jealousy. 

ACT IV. The garret again. Marcel arel 
Rudolph are at work, and on the 
arrival of the other two Bohemians 
they try to make merry. Musetta 
arrives with Mimi, who is dying, and 
they all try to help her, hut it is too 
late. After singing snatches of their 
former love songs, Mimi dies in 
Rudolph's arms. 

FAUST. 
A Tragic Opera in Five Acts, by 

CHARLES GOUNOD. 

SCENE : A German village. 
TIME : The Eighteenth Century. 

CAST: 
FAUST, a philosopher. 
MEPHISTOPHELES, the evil one. 
VALENTIN, brother of Marguerite. 
BRANDER, a student. 
SIEBEL, a student. 
MARGUERITE, a village girl. 
MARTHA, her servant. - 

ACT I. Faust's Study. Faust, who has 
grown old and feels that life has no 
more joy in store for him, is about to 
end it with a dose of poison, but stops 
at the sound of Easter carols. Mephis- 
topheles enters and promises to give him 
Marguerite, of whom Faust sees a 
vision, in exchange for his soul. Faust 
consents to the compact, and is changed 
into a young and handsome man. 

ACT II. A Square in the Village, where a 
festival is in progress. Valentin, who 
is going, to the wars, leaves hiä sister 
in the care of Martha, and Siebel 
promises to be" her champion. Mephis- 
topheles now joins the throng, jests 

crosses swords with Faust, who, aided 
by the Devil, gives Valentin his death- 
blow. With his last breath he curses 
Marguerite. 

Scene II. Interior of the Church, 
where Marguerite goes to pray. Mephi- 
stopheles pursues her, and tells her that 
she is damned for ever. - 

ACT V. The Prison Cell, where Marguerite 
is awaiting judgment for the murder of 
her child. Faust appears and urges 
her to go with him. She refuses; the 
prison walls open, angels come from 
Heaven to rescue her, whilst the Devil, 
who owns Faust's soul for ever, takes 
him away to the infernal regions. 

A -view of the B.tt:C.'a new Landon Studio 

with Siebel about Marguerite, and 
Valentin, overhearing his remark, 
draws his sword. The Devil traces a 
circle of fire round himself, but slinks 
away when Valentin and his friends 
hold up their swords like crosses, and 
the festivities continue. Faust enters, 
offers his arm to Marguerite, but she 
repulses him. 

ACT M. Marguerite's Garden. Siebel 
brings a bouquet for Marguerite, but 
the flowers fade until he dips them in 
holy water. Faust, aided by Mephi- 
stopheles, who gives Marguerite a casket 
of jewels, presses his suit, and Mar- 
guerite yields. 

ACT IV. Scene I. The soldiers return 
victorious, among them Valentin, who 
learns of the betrayal of his sister. He 

at Savoy Hill. 

THE VALKYRIE. 
A Musical Drama in Three Acts, 

RICHARD WAGNER. 

SGEN s: The Forests of Germany. 
TIME : Antiquity. 

CAST : 

WOTAN, the mighty. 
FRICKA, his spouse. 
HUNDING, a warrior. 
SIEGLINDE, his wife. 
SIEGMUND, her brother. 
BRC'NNHJLDE, a Valkyr. 
OTHER V ALLKYRIE. 

The Valkyrie are a. band of 
maidens, created by Wotan to 
Valhalla, a paradise for warriors. 

(Continued on paffe 503.) 

by 

warrior 
protect 
Wotan 
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(Continued from page 507.) 

has two children, Siegmund and Sieglinde, 
who have grown up in ignorance of each 
other. 

ACT I. Shows us the Forest Hut of Hund- 
ing and- his wife Sieglinde. Siegmund 
appears to ask for shelter, which they 
grant him. Siegmund and Sieglinde 
are irresistibly drawn together. She 
gives Hunding a sleeping draught and 
disappears w h Siegmund into the 
forest. 

ACT II. A Mountain Pass. Wotan has 
.willed that his two earth children shall 
meet and marry, but his wife, Fricka, 
violently -apposes his infringement of 
the marriage laws, and demands their 
p»íishment. Wòtan summons his 
favourite -Valkyr, Brvnnhilde, and 
commands Ur to :deliver Siegmund to 

'his enemies: She pleads Tor him, but in 
vain: She ' meets ` the lovers, who are 
fleeing from Hùndürg,-warns them, and 
'finally resölvea. to shield them at all 
costs: Siegmund is killed by Hunding, 
who in turn falls by Wotan's spear. 
Brünnhilde flies from Wotan, terrified 
óf his'anger, taking Sieglinde with her. 

ACT III. The Haunt of the Valkyries. 
Wotan appears before Brünnhilde, 
whose sisters have refused to help her. 
He consigns her to a fate worse than 
death-she is to be banished from 
Valhalla, to fall asleep and be claimed 
by the first passer-by who wakes her. 
Her entreaties, however, prevail upon 
Wotan to modify the decree: and he 
places her on a mountain peak hedged 
round by magic flames. The mortal 
intrepid eriough to penetrate " this 
almost inaccessible barrier would be 
considered worthy to claim her love. 

AÏDA. 
A Romantic Opera in Four Acts, by' 

GIUSEPPE VERDI. 

SCENE : Memphis and Thebes. 
'l'rmE : Palle of the Pharaohs. 

CAST : 

THE KING OF EGYPT. 
AMNERIS, his daughter. 
RHADAMES, a general. 
RAMFIS, 'the .high priest. 
AMOÑMiRo, the King of 
AïDA, his daughter. 

ACT I. The Egyptian King's Palace at 
Memphis. Ramfis tells Rhadames that 
it- has been 'decreed that he shall lead 
-the Egyptian army against -their 
Ethiopian enemies. Rhadames is in 
love with Aida, a beautiful slave, and 
realises that if he is victorious he can 
claim her for his bride. But Aida 
knows that it is her father, the rival 
king, whom Rhadamcs will meet in 
battle. 

Scene II. is the Temple of Ptah, the 
war god of Egypt, in which the conse- 
cration of the arms of Rhadames takes 
place. 

Ethiopia. 

AcT II. Sane I. The apartments of Am- 
neris, who is in love with Rhadames. 
She hears that he is returning victorious, 
and orders her maids to dress her in 
her finest clothes. She tricks Aida into 
revealing her love for Rhadames. 

In Scene II. we see Rhadames' 
triumphal return, with Aida's father 
taken captive. Rhadames demands the 
release of the prisoners. The King grants 
his ` request, offers him his daughter's 
hand -in marriage, -and proclaims hirn 
heir to the Egyptian throne. 

ACT III: A night scene on the Nile. Aida 
goes to meet Rhadames for the last 
time, encounters her father, who urges 
Rhadames to ally himself with the 
Ethiopians and promises Aida in mar- 
riage as a reward. Rhadames refuses, 
but Amneris comes from the temple, 
and, having overheard the conversa- 
tion, denounces Rhadames, who gives 
himself up to the guards of Ramfis. 

ACT IV. Scene I. Anureris now seeks to 
save Rhadames, but he will not give 
up Aida; 

Scene II. Rhadames is seen in the 
crypt of the Temple resigned to death. 

THE MAGIC FLUTE. 
A Fantastic Opera in Four Acts, by 

MOZART. 

SCENE: Egypt. 
TIME : Antiquity. 

CAST: 
SARASTRO, priest of Isis. 
THE QUEEN OF NIGHT, a sorceress. 
PAMINA, her daughter. 
TAMINo, a prince. 
PAPAGENO, his attendant. 
PAPAGENA, the latter's sweetheart. 
MONASTATOS, a Moor. 

ACT I. A Forest, where Prince Tamino has 
lost his way and is being pursued by an 
enormous serpent. His cries bring 
three fairies to his aid, who slay the 
serpent.' ''Papageno claims the honour 
for having killed -the serpent, and the 
fairies seal his .mouth with a padlock. 
The fairies show the Prince the portrait 
of a lovely maiden who is in the power 
of Sarastro at the Temple of Isis. The 
Prince is persuaded- by. her Mother to 

Nr. Arthur Burrows, director of programmes, speaking into 2 L O's new microphone. 

He is joined by Adia, who comes to die 
with him. Together they sing farewell 
to life, and the curtain falls on Amneris, 
who is kneeling- penitently in prayer, 
and the vaults close on the lovers. 

* * * 

PHOEBUS AND PAN. 
A Satirical Opera in one act, by JOHANN 

SEBASTIAN' BACH. 

The story of the " Contest between 
Phoebus and Pan," founded on an old Greek 
rnyth, deals with the competition for the 
musical supremacy between the Phoebus, 
the god of the Lyre, and Pan, with his 
rustic pipe. The opera commences with 
choruses in six parts, and delightful ballet 
music is introduced. ' Mercurius presides 
over the contest, . and Tmolus and King 
Midas are appointed judges. Tmolus claims 
the prize for Phoebus. Midas in a rollicking 
song declares his delight in Pän's untutored 
skill, and is presented with asses' ears whilst 
loudly declaiming that " Pan's a Master." 
Tmolus claims the prize for Phoebus, and 
the opera ends, Prs it began, with charming 
and -melodious -choruses.. 

try and rescue her, and sets off on the 
adventure with a magic flute giben 
him to ward off danger, accompanied 
by . Papageno, whose padlock is re- 
moved and replaced by a chime of Isells. 

ACT II. Scene I. The Palace of Sardnfro. 
Monastatos has annoyed Panrina with 
his attentions, but is frightened by Papa - 
geno, who arrives to announce the 
coming of the Prince, and plans that 
Pamina shall escape with them. - 

Scene II. The Entrance to the 
Temple. Tamino approaches, and is at 
first refused admission. Sarastro enters, 
order that the Moor shall be punished, 
but tells the Prince that he must prove 
himself worthy of Pamina's love by, 
passing through the Ordeal of the 
Temple.. 

ACT III. Scene I. A Palm Grove, where 
the priests agree that Tamino and. 
Pamina shall be united if the Prince' 
can come successfully through the ,-. 

ordeals. 
Scene II. A Courtyard. The first" 

ordeal is that of silence. Tamino and 
Papageno must not utter a word, and 

(Continued on retie 5,l t.) 
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EVERYTHING FORWIRELESS 

Here everything can be obtained by the wireless amateur 
for building sets and conducting experiments, and wireless 
experts are always in attendance to give advice and 

information. 

Adjoining the luxurious Wireless Lounge where, amid quiet 
surroundings, wireless programmes can be heard free every 
day during broadcasting hours, Harrods have now opened a 

fulls- equipped Accessory Section. 

INTERVALVE LOW -FREQUENCY 

TRANSFORMERS 
Designed to prevent as much 
as possible speech distortion in 
Telephony Reception. Wound 
on Ebonite Debbie. 1\ o. 34. 
Ratio 

Each 25/-and 4 TO I. (jv 

At Harrods you will find an exceedingly wide range of Wireless 
Accessories from which to choose. And no matter what you 
select, you know that it carries Harrods famous guarantee. 

The 
llireless 

Depart suce! 
is on Harrods 
Second floor. 

Order by 
post if you 
cannot come 
to Harrods. 

HIGH TENSION BATTERIES 
Harrods supply all the best makes in various yoltages. 

05 volts 36 volts 

3/6 7/6 

INTERVALVE REACTION 

UNIT 
tia.?e [rpm finest quality mate. 
ri als, this short range Unit is high- 
ly efficient. 

IMPROVED ADJUSTABLE 

H.F. ANODE REACTION 

COIL 
This capable instrument has been 
specially dasigned for Wave 
Lengths of from 15o to 20,000 
Metres. ra Tappings 25 on coil. Each i 

SINGLE POLE, 

SINGLE THROW KNIFE 

SWITCHES, 
mrbasc.dorHeavy 

Each 38/- 

copper clips and blade, 
5/_ 

Insulated handle. 
Each 3 D.P. one way. S/6 Each v 

Write to -day for 

DOUBLE POLE, 

DOUBLE THROW 

KNIFE SWITCH, 
mounted Ou china. 
Heavy copper clips and 
blade. Insulat- 
ed handle. 

Each 

54 volts roo volts 

12/6 25/- 

1$1BVIIIIIIIIIIIIIIIIIIIIVA 

5 [ 
VARIABLE CONDENSERS 
as illustrated, with engraved scale knob 
and 2 terminals. zz Gauge aluminium 
vanes, accurately spaced, metal to metal 
bearings. Guaranteed highly efficient. 

.001 

'0075 
0005 
'0003 
Vernier - 

each 24!- 
20/ 
18/- 
16; - 
12;6 PP 

SERIES 
PARALLEL 
SWITCHES 

Mounted on 
baseboard as 
illustration. 

Each 

Unmounted. 
Each 

Ebonite 

4;'6 

2,'6 

FILAMENT 
RESISTANCES 
Handsomely made and 
finished, these are the 
most popular resistances 
on the market. Specially 

VERNIER ADJUSTMENT SLIDER, made for panel mounting. 
with Rack and Pinion movement. Makes Each 
exceptionally fine tuning po 

sEach 4/6 4/6 and; 3/6 

VARIABLE INTERVALVE 

REACTION UNIT 
This Unit will enormously add to 
the efficiency of your instrument 
and may be safely used during 
the hours of Broad- 
casting. 8/ Each 48/ 

RADIO -FREQUENCY 

TRANSFORMERS 
Beautifully made and finished, 
these represent paramount value. 

050 to 4,000 metres. 
Each - 

t5o to 30,000 metres. 
Each 4 / 

detailed Catalogue of Wireless Accessories. 

HARRODS LTD KNIGHTSBRIDGE LONDON SW1 



Build your omn 

TELEPHONE TRANSFORMERS. 
For use with 1207ohm telephones and loud 
speakers. Each tested at 500 volts wind- 
ing to winding. Distortion and leakage 
noises reduced to a minimum. 
No. 227, unmounted.. £1 0 0 
No. 285, in polished walnut box £1 10 0 

INTERVALVE TRANSFORMERS, 
designed to give maximum amplification 
with minimum distortion. Tested at 500 
volts winding to winding 
and frame. Minimum' re- 
sistance 250 megohms. 
No." 226, in 

cardboard 
box with 
diagram of 
connections £1 5 0 

No. 28.3, in 
polished wal- 
nut box, 
ebonite pan- 
els and ter- 
minals .. £1 17 6 

BURNDEPT LTD 
London Office 
and Showrooms: 

15, Bedford St., Strand, W.C.2. 'Phone: Gerrard 7794. 

set 

QOOTtaNat 
tiLASGOw W. A C Snide, LM. 93 Hd. Seea 

P6.(Pnt,a» 
maLAN0. 
RaaS.y 

Ki....,. WA** Pie 
DURUM Die a H.....8 12 SA,a St 

CAMPY. C.r,C 
172 Rig s.., w.,, Tam. 

VICE DEPOTS IN ALL LOCA8311512 

Write. for Catalogue of Components. 
All trade enquiries to bt addressed to the Factory. 

BURNDEPT 

A boon to the experimenter and amateur, 
Bumdept Radio Clips for leads, clip on 
anywhere to make perfect connection. 
Ideal for testing out circuits the con - 
rections of which would have to be either 
soldered or .components fitted with 
terminals. Price per dozen ., .. 5/- 

ANTICAPACITY 
SWITCH, 

specially designed for usé 
in Radio Circuits. Capa- 
city reduced to a minimum. 
No. 235, 1 pole 

change over.. £0 12 6 
No. 236, 2 pole 

change over.. £0 15 0 
No. 237, 3 pole 

change over.. £0 17 6 
No. 238, 5 pole 

change ever .. £1 0 0 

City Depot: 79, Mark Lane, E.C. 
Aerial and Eastnor Works: Blackheath, S.E. 

'Phone: Lee Green 2101 (seven lines). 

The Hall -mark 
of Quality for 

Genuine Wire- 
less Components 

OUR NEW TYPE OUR TYPE No. 2. 
No. 1. 

aßgg,eacree 
'BRANCHES 
eBASRSfje'ig 

Tb. Lad. A.ar.. H. 
ARa .: BJ NEWCASTLE-TYNE:Is.A.i,Bd¿ W.6 

CARDIFF, 67 Omni* Sn. 
HEAD DISFRIBtITING SERVICE DEPOTS. 

BNOLANO. 
BIRMINGHAM C S. Bs.w. 177 NedSr.. 
MANCHESTER W. C Br..deyy 61 B.A,e Sues 
BRIGHTON: ; H.I. Gallen. 71S<l.d,s.a, 
NOTTINGHAM: Pn.e. Bre._ H L.., Ra. 
YEOVIL: we..a. Cmie D.m;.1 e 

D.mitir Has. Pn....o-á 
B RISTOL: K., a c,, wnr. Fl.ei,Pert 

wa+..' 
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ramB 

B FJS AST , 

'rH; -Ho Assembled complete for 
Assembled complete for Panel Mounting, includ- 

Panel Mounting (or can We Specialise in ing bromic Scale, Pointer 
be used as separate Variable Condensers. and %nub* unit). Unassembled 

Mounted on four lega, '- ;'-TI^ lessacale 
and complete with special ,-7; and end 
solid Ebonite Knob and_,. ass. plates. Engraved Dial 0-180. "' _.r,,,u,;_.,..;,,' 
Capacity No. of Price á- 

- 
'l 001 11/. 6/ - 

Plates. I _ 
_ 

- 

_ 

00075 11/. 4/- 
001 57 13/6 _ - 0005 101- 3/6 

43 12/6 1:77 
0003 7/6 3/6 

0005ó 29 11/6 i 
0003 

=- --+_ 0002 6l8 2/93 
0001 5/6 2/3 

0002, 13 gj- . Vernier 5/- 21- 
0001 7 7/. - Instructions to assemble 

Vernier 3 6/6 3 i ... sent with every set. 
These Condensers enclosed t ' TTT Circular Ebonite End. in superior Mahogany `,+ q ---I plates, 1/6 a pair. Case or Dust - proof Ebonite Mounting. Add Dial 0-180, 113. 
7/6 to above prices, Type .0005. Ivorine Scale, 0-180, 68. 
W.B.C. CRYSTAL DETECTORS. W.B.C. Switch Arms 1/6 

Type 1. (Dustproof) Vertical W.B.C. Filament Resistance 3/6 
or Horizontal Mounting ... 4/6 W.B.C. Filament Resistance 

Type 2. (Dustproof) Vertical Dials 1/3 
Mounting only 4/. W.B.C. Valve Holders 1/3 

'Type 3. Open, for Panel W.B.C. Fixed Condensers, 
Mounting 2/- guaranteed capacities, .0003 

W.B.C. Telephone Board to .006 1/6 
(6 pairs), in series 10/6 W.B.C. Leading -in Tubes: 

W.B.C. Basket Coils, set of 12 in., 1/4; Bin, 1/- 
7, 300-3,000 metres - 43 W.B.C. Wound Inductance 

W.B.C. Solid Ebonite Knobs, ' Tubes: 12 x 4, 3/3; 8 x 51, 
tapped 2 B.A. 6d. 2/3; 5 x 4 2/. 

All N.B.C. Components are Guaranteed anti the 
same distinctive Ebonite Knob is used on all parts. 

SEND FOR OUR PRICE LIST. Remit ample postage-balance refunded. 
We recommend TAU TE Crystal, for use with our Detectors, 2/- each. 

LARGE SUPPLIES of Only the best Quality Component Parts in Stock. 

WHITESIDE, BLOOMFIELD & CO., LTD., 
I & 2, Ham Yard, Great Windmill St., Piccadilly Circus, London, W.1. 
'Phone: REGENT 3749. Cdbtes: TITMOUSE, LONDON 
CITY RETAIL BRANCH : 31, MEREDITH ST ST. JOHN'S ST., E.C.1, 

'Phone: Clerkenwet' 5884. 

AS certain qualifications are necessary 
.before the P.M.G. will issue Experi- 
menters' Licences, this new book is 

Radio Press published to straighten out some of the mis - 
Series No. fl 'conceptions which have arisen. 

The chapters devoted to Experimental Re- 
ceiving Licences represent, for the first time, a 
definite effort to show exactly the amount of 
knowledge required by the applicant before he 
can reasonably expect to be granted one. 

The P.M.G. has started issuing these 
Licences freely to all who are able to 
convince him that they possess the 
requisite knowledge - therefore get a 
copy of thus Book and make sure that 
your application will be successful. 

7Raaío tress lita., 
DEVEREUX COURT, STRAND, W.C.2. 

From all Book- 
sellers, or direct 

post free 

I1k 

Wireless Licences 
Show to obtain them 

By E.Redpath 
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SHORT STORIES OF THE 
OPERAS. 

(Continued from page 508.) 

they remain firm, though it is a great 
effort for Papageno. 

Scene III. A Garden. The Moor 
tries to approach Pamina while she is 
sleeping, but is again frustrated by 
Sarastro. 

Scene IV. A Corridor in the Temple. 
Papageno and Tamino are still under 
the ordeal of silence, which proves too 
much for Papageno. The Prince, how- 
ever, remains silent, even when Paulina 
meets him. She is deeply hurt that he 
does not reply to her endearing remarks. 

4(T IV. The Pyramids. The Prince is 
commanded to wander into the desert, 
and parts sadly from Pamina.. Papa - 
geno feels that he, too, would like a 
wife of his own, and an old hag appears 
before him. Just as he is hastily run- 
ning`away, she changes into the young 
and beautiful Papagena, but Papageno 
has to prove his worth before he can 

-win her. 
Scene II. Pamina believes her 

Prince to be faithless, and is about to 
kill herself, but is prevented. Papageno 
is in despair over the loss of Papagena. 
but finds he can summon her by ringing 
his clime of bells. 

Scene III. A Fiery Cavern. Tamino 
is seen undergoing the last of his ordeals. 
He is threatened by waterfalls and 
tongues of flames, but he calls to 
Pamina, they are reunited,- and a few 
strains from the magic flute cause the 
remaining dangers to vanish. 

Scene I V. The Temple of Isis. 
Sarastro welcomes the Prince and -the 
maiden, and unites them, Papageno and 
Papagena are married, and the Queen of 
Night and Monastatos, the Moor, are 
vanquished. 

* * * 

HANSEL AND GRETEL. 
A Fairy Opera in Three Acts, by 

HUMPERDINCK. 

SCENE : A German forest. 
TIME : The seventeenth century. 

CAST: 
PETER, a broom maker. 

rERTRUDE, his wife. 
HANSEL, his son. 

TBETEL, -his daughter. 
HE CRUNCH WITCH, 

THE SAND MAN. 
THE DEW MAN. 

tiCT I. The Broom -maker's Cottage. Hansel 
and Gretel are so hungry that they lay 
aside the work their mother has given 
them, and dance about to forget their 
appetites. By way of punishment she 
turns them out into the wood, and they 
go to Ilsenstein, where the bad Crunch 
Witch lives. When the father comes 
home, he is alarmed by their disappear- 

'& ance, and he and his wife go post-haste 
in search of them. 

A II. In ;the Forest.. The children are 
äfraid to return home, and sink down 
weary under a large tree, and the Sand 

Man comes and sprinkles his slumber 
sand in their eyes. Then in answer to 
their prayer, fourteen angels descend a 
staircase from Heaven and assume 
guard. 

ACT III. The Witch's Gingerbread Hut. The 
next morning the children are aroused 
by the Dew Man, and they find them- 
selves in front of the gingerbread hut, 
which they start to nibble. The witch 
comes out, captures them, locks Hansel 
up in a cage to fatten him, but Gretel, 
who is plump enough to be eaten, is 
made to bring water and fuel to prepare 
for the witch's feast. As she looks into 
the oven door; Hansel escapes from the 
cage,and they eat their fill of sweetmeats, 
and as the witch bakes, the oven cracks 
open, and a row of gingerbread children 

of revenge. Canio discovers Silvio and 
Nedda together, but fails to catch 
Silvio, and is persuaded by other 
members of the troupe to make peace 
with his wife. 

ACT. H. The show is about to begin, and 
we see a play which deals with a jealous 
husband who returns unexpectedly to 
find his wife (Nedda) with another man. 
Canio forgets that he is acting, the 
play reminds him so vividly of the 
treachery of his wife that his jealous 
rage gets the better of him, he seizes a 
knife and stabs her to the heart. 
Silvio rushes to help him, but Canio, 
recognising him, kills him instantly. 
The villagers take hold of Canio, who 
murmurs as he gazes at the bodies of his 
victims, " The play is over." 

An American adaption of one of the British naval circuits which, using three stages of H. and one of 

L.F. amplification, is claimed to receive telephony regularly across the Atlantic. 

turn into real live children, and thank 
their deliverers foreffect ing their escape. 
The witch is baked into the form of a 
huge gingerbread loaf, then Peter and 
Gertrude enter, overjoyed to find their 
children safe. The - opera ends in a 
general dance and merry -making. 

* * 

I PAGLIACCI. 
Dramatic Opera in Two Acts, by 

LEONCAVALLO. 

SCENE : Near Montalto, in Calabria. 
TIME : August 15th, 1865. 

CAST: 
CANIo (Clown), chief of a troupe of strolling 

players. 
NEDDA (Columbine), his wife. 
To m° (Taddeo), a player. 
BEPPO (Harlequin). 
SiLvio, a peasant. 

The story of Pagliacci is almost com- 
pletely told in the well-known Prologue 
which Tonio, in his player's garb, sings 
before the curtain. 

In ACT I. we are introduced to Catno, a 
travelling 'showman, and Nedda, his 
Wife. Toxic, another member of the 
troupe, is in love with Nedda, but she 
rejects his suit as she is secretly in love 
with a villager named Silvio, whom she 
arranges to Meet that night. Tonio 
discovers this, and warns Canio by way 

CAVALLERIA RUT3T1CAN N. 

Dramatic Opera in One Act, by 
MASCAGNI. 

SCENE : ,A Village of Sicily. 
TIME : The present. 

CAST: 
Tunrnnu, a farmer. 

,LUCIA, his mother. 
ALFIO; a carter. 
LOLA, his wife. 
SAteuzzA, a peasant girl. 

A young farmer, Turiddu, is heard 
singing of his former love, Lola, " lovely as 
the spring's bright blooms," who married 
Alfio, a carter, whilst Turridu was away on 
active service with his regiment. Turiddu 
turns for consolation tó a peasant girl,' 
Santuzza, of whom, however, he quickly 
tires and he goes back to Lola. 

The curtain rises on what appears to be 
peaceful village scene. It is Easter, and the 
devout peasants are on their way to church. 
Santuzza meets Lola, tells her what has . 

happened. Turiddu appears with Lola and 
treats Santuzza with- cruel contempt. In 
despair, she tells Alfio of his wife's conduct. 
After the church service, the villagers throng 
the square and drink and make merry 
together. Alfio appears, but refuses to. 
drink, and- challenges Tutiddu to a duel,' 
which is fought behind the scenes, - There' 
is a tense drairiátic paùse, and then mes- 
sengers run in and the cries of the w 
announce the death of'Turiddu. oñren 
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A COMPLETE SINGLE VALVE SET. 
By A. W. DRANSFIELD. 

This set was actually constructed by the author, who obtained very excellent results on it. The diagrams are almost self- explanatory, and the amateur constructor should find little difficulty in building the set with but a few tools, a modest outlay, and the expenditure of but a few hours. 

MANY amateurs that have made crystal 
sets and gained experience will now 
turn their minds to the construction 

of a valve set. The principal parts of a 
valve set in simple form consist of the 
following components : A tuner of which 

Fig. 1, showing the cardboard coil former and the 
arrangement of the tuning coils. 

the size depends on the length of the wave it 
is desired to receive, and as this article is 
written for the reception of broadcasting, 
all dimensions, etc., will be for that pur- 
pose. The tuner will be of the pancake 
type, a very easily constructed form. Two 
pieces of card will be required about 3k in. 

thin sheet zinc, and 9 pieces will be required, 
5 fixed and 4 moving plates, all the same 
size -4 in. by 3 in. The sliding blocks 
should be made of ebonite, and as small 
pieces are required they will not be expen- 
sive. The mounting of these plates will 
be better understood from the diagram 
(Fig. 2) than from any letterpress on the 
matter. A larger condenser made on the 
same lines, and put into the aerial circuit 
later, will greatly improve matters. 

Row To Use The Set. 
A grid leak should be made and fastened 

on underneath the ebonite panel. This is 
made with copper foil and mica separators, 
only 4 pieces of foil, 11 in. long and in. wide, 
being utilised. The strips of foil are laid on 
the mica in such a maimer that when they are 
assembled together there will be an overlap 
of foil of j in.. care being taken that they are 
placed together in such a way that the lugs 
project alternately first from one side and 
then the other (see Fig. 3). Now cut a 
piece of thin ebonite to cover the whole, in 
such a manner that two holes drilled in the 
ebonite to take the fastening down bolts 

will pass through the lugs. 
Before putting on the nuts, 
lay a strip of paper across the 
bolts, and scrape a little lead 
from a pencil all round the 
bolts so that the nuts when 
screwed home will make a 
good electrical contact. Then 
with a soft pencil join up the 
bolts from the lead scrapings 
with thick line. This will 
act as a grid leak and 
condenser in one unit (see 
Fig. 3). 

The valve holder may be 
of the ordinary type, but the filament,, writer prefers the legs which 
are fitted into holes in the 

ebonite. The position of these holes may 
be easily obtained by pressing a valve on 
to a pieee of blotting paper and, placing 
the paper on the ebonite, drilling through 
the dents made by the. valve legs. 

The other particulars are really better 

yR/P SOLDERED AT BACK TO HOLD 
F/XED PLArEs 

rnmeNT RES/STANGE 

WIRE 

MOY/NCPLATES 

KNOB 

l!i 

Fig. 2.-The variable condenser 
resistance. 

diameter (see Fig. 1). Mark a circle 1k in. 
from the centre, then divide the circum- 
ference into 9 equal divisions (40 degrees) 
and cut towards the centre as far as the 
inner circle in. slots to take the wire. 

The Variable Condenser. 
The wire will be d.c.c. 26 gauge. Start 

winding by leaving about/6 in. of wire :for 
confuiections, and start at any slot, going 
down one slot, up the next, and down the next, 
and so on until on one side count up the spokes 
and layers of wire until you reach 24. This 
will give. an approx. wave -length range of 
600, to 800 metres, and so will pick up 
ship stations as well. The card should be 
well dried and paraffin waxed before 
winding. When the winding is finished 
warm the coil so as to allow the wire to 
get well set on to the card. 

The next portion will be the variable 
condenser. This is not a very formidable 
undertaking, and will be of the:sliding type, 
which is rather easier to construct than 
a rotary one. The metal used will be of 

and 

understood from the diagrams. The panel 
top may be marked carefully and filled with 
white jewellers' wax. A slight improve- 
ment may be made by having a set of ter- 
minals on the panel and appropriately 
marking them, so that the additions for ex- 
periments may be added without having to 

Fig. 4.-A simplified wiring diagram. 

open the circuits to get a contact. It will 
be understood that this is the simplest form 
of valve receiver. 

EBON/TE 

14;0 
.l'hTN}K r ` Y'` A 

SCREWS 
MOUNTING FOG MOVING COIL 

A 

Fig. 5.-A simple method for mounting the moving 
coil. 

The method of using the sets very simple. 
All that is 'required is to open the veils a 
little until a signal, or the concert, is heard, 
and then by using the condenser and the 

(Continued on page 515.) 

Fig. 3.-The grid leak and condenser. 



Popular -Wireless A-ly, Diay 191h, 1923. 
513 

\\ V`, \» ` ,A' 

MARCON <M.oE.rr.E... 

Where you require to obtain the best 
possible reception of vocal and musical 

items you must 
of necessity use 

MARCONI as VALVES 

They are the outcome of prolonged research 

and manufacturing experience by 

the world's leading experts, and 

have achieved a reputation for 

reliability under all conditions. 

They are made 
to last 

Sold by leading Electrical 
Contractors, Wireless 
Dealers and Stores 

vO' 

J 

VALVES 
1.AMP WOF! K5 

The same Valves that were indispen- 
sable to our fighting services for wireless 
communication during the War are 
now indispensable to you. 

They are used in the World's leading Wireless 
Transmitting Stations where the 
selection of a valve is the result 
of the most exhaustive tests. 

MARCONI VALVE 

YAC T 

O$RrjL Min 

COVERED BY VARIOUS PATENTS 

(Wholesale Cmll) 

1 he General Electric Co., Ltd., 
Head Office: Magnet House, 
Kingsway, London, W.C.2. 

Brarrhcs through- 
out the United 
Kingdom and in 
oll the principal 
markets of the 

World. 

\ \\- 
eNtki''iian 
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THE WORLD'S STANDARD 
SPEAKS FOR ITSELF, AND 

IE°.=gig:. 
neEev 

=:9Er- ss 

ACCUMULATORS 

4 V 2o, 

WIRELESS LOUD SPEAKER II NO UNCERTAIN VOICE 

ese 

lf iùlslüiéllsl` 
iRIII111::RIl:I:l:lll:Ilh 

AMPLION RECEIVERS are de, 
T 

the end of the year 1919, besides signed and produced by the --1`i., installations in numerous power - world's original and largest 1 stations and for other purposes. manufacturers of Loud -speaking Tele- To -day the number of Graham Loud - phones. First demonstrated i&1S67 -speakers in use exceeds that of all commercially introduced in 1693, other makes combined. More Loud - adopted by the British Admiralty speakers than ever are now produced in 1S91, and by foreign Governments and the leading in the Graham Factories or under licence, and in the Steamship Lines in the following years, no less than Wireless held the Graham Amplion represents the utmost 12,000 vessel3 were fitted with Graham's inst-ruàients by technical efficiency änd unequalled commercial value. Ask for Folder " P.W.'" 
DEMONSTRATIONS AT OUR SHOWROOM; 

- 
THE ALCRAPHONE SALON, 25-26, Savile Row, Regent Street, W.1. ----Phone: Regent 1075- ----- ------_--_--.--_ 

ALFRED GRAHAM & CO., 
St. Andrew's Works, Crofton Park, London, S.E.4. 'Phone: Sydenham 2820-1-2. SCOTLAND-Mr. F. M. Millagan, 23, Renfrew Street, a asgow. 'Grams : Navalhada, Catgreen, London. IRELAND-Mr. A. R. Munday, 41 Chichester Street Be fast. 

ACCUMULATORS 
REDUCED PRICES 

The E.P.R. Accumulators have 
20 years' reputation for de- 

pendability and efficiency. 

ALL CELLS CUARANTEED 

WIRELESS 
ACCESSORIES. 

BASKET COILS, 3/11 set 7. 
CRYSTAL DETECTORS, 

1/1T. 
CRYSTAL DETECTORS 

ENCLOSED, 3/6. 
CRYSTAL DETECTORS, 

PER ICON, 3/6. - 

AERIAL WIRE, 
7/22 copper BARE, 2/9,10010. 
Wound Formers, 12 x 4, 3/6 
Lead-in WIRE RUBBER 

Cov., 3d. per yd. 
ARMY TEL CABLE, SUIT- 
ABLE for LEAD-IN WIRE 
20 yd. HANK, 1/6. 
SWITCH ARMS 1/3- & 1/6. 
FIL. RESISTANCES, 2/9. 
VALVE HOLDERS, with 

NUTS & WASHERS, 1/. 
CAT'S WHISKERS 9-ct. 

COLD, 3d. & 6d. 

POPULAR TYPE. 
Clear Celluloid Cases. 

No Volt- Ignit Cap.IAct.. A.11.I Price Carriage 
age Amps. ('ap,u-ity extra 

1000 4 17 8 9 111 
1310 4 20 10 12 11 - 1/6 
1315 4 30 '15 19 11) 
1320 4 90 20 16 11 
1330 4 60 30 22 6 2/3 
1340 4 80 40 29 

111 

1420 6 40 20 276 1 li6 1430 6 60 30 33 9 1 
1440 6 80 40 39 6 1. 3/6 1450. 6 100 50 45.8 i ' 

` C" TYPE ACCUMULATORS 
Special Features. Extra Stout C ases(Celluloid) 
Specially formed Lattice and Plates. Abso- 

lutely the Finest Cell yet produced. 
No Volt- Ignit.Cap, I.4.ct. A.H IPrice Carriage 

age Amps, Cap. extra. 

FRENCH'PHOES 
IN STOCK. 1720 4 44 2'2 22 

- 
1 213 1730 4 66 33 27.81 

ERIOSSDH 21¡ 17-10 4 88 44 35' - BRUNET ... 25/. 1820 6 44 22 336 2/6 FEDERAL . 25/11 1830 6 . 66 33 426 J' CALENAPHONE B.B.C. 1840 6 88 44 52 6 
1 23/11 1850 6 110 55 63 - 

3;6 

T.M.C. B.B.C. 26/11 B.G.G.PECIAL OFFER. -2 volt 40 amps. STERLING B,C. 32/- 
ALL PHONES M'ARAN 

1 

Fuller Block Accumu atora .. each 12 11 
fi unamtable. 

TEED AND EXCHANGED - Carriage extra. 

RICHFORD & .CO., 153, Fleet Street,I 
Established 1876 Tel. HOLBORN 5128. LONDON, E.C.4. 

If» 

-SPECIAL OFFERS - 
POST FREE. 

THIS FILAMENT 

RHEOSTAT 

Price 3/ - 
COMPLETE 

7 Ohms 
Resistance. 

An efficient article 
for panel mounting. 
Write for Prise List. 

All kinds of Wireless parts in stock, 
and also first-class Crystal and Valve 

Sets. Lowest prices. 

THIS CRYSTAL 

DETECTOR 
Price 5/ - 

Nickel Plated, 
complete with 

Hertzite Crystal 
and Terminals. 

Mounted 
on Ebonite. 

S iutile 
enquiries 
htcsfetl. 

The Re-echo Electrical 
MANUFACTURING COMPANY LIMITED, 

43, Johnson Street, Westminster, S.W. I. 
Telephone: VICTORIA 9070. 
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ASSORTED TIPS 
Quite a serviceable, and cheap, earthing 

switch can be made from an ordinary 
snitch arm and a couple of contact studs 
mounted on a small piece of ebonite. The 
aerial down -lead goes to the I.switeh arm, 
one of the studs to aerial terminal of the 
set, and the other to earth. 

Very few valve sets have the glare cf the 
filaments protected from the eyes, but if 
you are in the habit of listening -in for 
lengthy periods, it is advisable to arrange 
some covering. For the smaller type of 
valve, such as the Ora " and " Xtraudion," 
quite a good cover can be made from empty 
inverted .mantle boxes, although the " I " 
type will require larger ones. A pinhole 
would be 'sufficient to show that the valve 
was still burning satisfactorily. 

* * * 

Don't think that a higher plate voltage 
will always give you better signals. Some 
valves=such as those excellent little Dutch 
rectifiers-require very low plate voltage, 
and one step-up with the wander plug will 
often reduce the strength of the signals 
considerably. 

* * * 

If your variable condenser is not covered 
in to protect it from dust, it is a good plan 
to give the whole instrument a good 
" blow " with a cycle pump. Dust on the 
plates will make your condenser noisy in 
action, and a few " goes " with the pump 
will clean the plates quickly, 

A COMPLETE SINGLE 
VALVE SET. 

(Continaul¡rona page 512.) 

variable inductance the best results will 
soon become apparent. 

To give the instrument greater efficiency, 
a small resistance for the filament will ,be 
found an improvement, and a piece of thick 
fiat mica wound with about 20 turns of 

Fig. 6.-The general appearance of the completed set 

resistance wire should be screwed on the 
underside of the panel in a fashion 
similar to the grid condenser. Make the 
hole for the selector portion low enough to 
describe an arc across the whole of the re- 
sistance wire. This is shown in the diagram 
(Fig. 2). 

The Iatest wireless product of America ; the wonderful Nentrodyne Receiver, invented by Prof. Louis A. Haxeltin. 

The circuit embodies entirely new principles, and it is claimed that tremendous ranges are possible without even 

an aerial or earth attached. It is of non -radiating character, and employs two H.F. detectors and two L.F. valves. 

Dry batteries only are required. The above photograph shows the interior of the set. 

The external appearance of the Neutrodyne Receiver. The dial on the extreme left controls all the amplifying 
valves; no potentiometer being used, while the next dial controls the aerial tuning adjustment. The third and 

fourth are " neutiostages," and the last the detector valve control. 

Miss Gladys Ward trying out the latest " super " set. 
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A SUBSTITUTE VALVE HOLDER. 
This little device will prove extremely useful for those who do NOT 

confine themselves to one circuit. 

IT is not always convenient, for the ex- 
perimenter when " trying out " vario us 
types of new circuits to connect up to 

the ordinary type of valve-holderin order to 
complete the wiring of the set. The con- 
nections to most valve -holders in the 
standard type of instrument are usually 
firmly soldered, or otherwise permanently 
connected, and everything in the nature of 
a permanent connection, to the enthusiastic 
awl genuine experimenter, is, to say the 
least of it, entirely undesirable. The (levies 

ehDwn in the illustration, therefore, may 
prove of interest to those restless spirits 
who are ever seeking to evolve something 
new in the way of wireless receiving circuits, 

Mark Each Terminal. 
A small baseboard of bakelite; ebonite, 

or even prepared wood, three or four inches 
square, four brass terminals, and about a 
foot of ordinary springy brass wire, are all 
the components that are necessary to con- 
struct this simple form of valve -holder. 

The diagram is .almost self-explanatory. 
The wire is divided into four equal lengths, 
one end of each length being turned into a 
small spiral of a suitable diameter, to sup- 
port and make coimection with the valve 
lg. A portable valve -holder ready for -use 
is thus easily constructed, and can be placed 
in any required position and speedily con- 
nected in circuit by means of the terminals. 
Each terminal should be plainly marked' 
as indicated; in order to make certain that 
the valve is placed properly in position. 

Forms a Protection. 
The filament circuit should be tested for 

continuity before connecting the high- 

tension battery, although perhaps this 
advice is unnecessary to the amateur who 
is likely to make use of this device, as it is 
probable that he has already experienced 
that by no Means pleasant sensation which 
always attends the connecting of the plate 
battery across the filament. of an expensive 
valve. This form of socket ' works well, 
provided the spirals make a sufficiently good 
connection with the valve legs, and the 
natural springiness of the wire acts as a 
buffer, and protects the valve against 
damage should the baseboard be heavily or 
carelessly placed clown during operations. 

CORRESPONDENCE. 

'Flic Editor, POPULAR WIRELESS. 
Dear Sir,-As the advertising adviser 

to a large London firm dealing with wireless 
components, and specialising in sets of parts 
for borne construction, I should be glad of 
this opportunity of replying to the letter 
signed " Olig " in your issue of April 28th. 

In his letter the writer criticised mis- 
leading advertisements of wireless manu- 
facturers, and I consider that the publication 
of his letter is likely to do the wireless in- 
dustry -particularly as regards mail-order 
busiro - -some considerable harm. 

A valve receiver with an aluminium casing. Less 
capacity effects and more freedom from parasitic 
noises is claimed with the introducing of this metal. 

It is my business to watch carefully all 
advertisements of wireless firms, and I 
cannot recall ever seeing one which appeared 
to deliberately misrepresent the article it 
purported to advertise. In my opinion, 
advertisements of wireless firms are honest, 
and the firms can be dealt with by anyone 
without fear of misrepresentation. Ob- 
viously, if the standard price for a trans- 
former, for instance, is 21s., no amount of 
smooth-tongued salesmanship-either in 
print or in person-should convince an 
intending purchaser that one at 12s. 6d. 
would be equally as good. 

Undoubtedly there have been some cases 
of advertisements which perhaps give only 
half the truth, but probably this is due to 
the fact that the advertisement writer does 
not understand his subject. At the present 
moment, of course, some advertising men 
are not quite au fait with the technicalities 
of wireless and can only speak and write 
in generalities. 

Wireless enthusiasts living some distance 
from the nearest large town-and one of 
the great features of wireless is that it is 
such a wonderful companion to the lonely 
country dweller-need have no fear in 
dealing with regular advertisers in the 
columns of your paper, for Obviously if a' 
firm does not " deliver the goods " they 
cannot remain in business long. 

Yours faithfully, 
ERNEST II. GILBERT. 

Gilbert Advertising, Ltd. 

The Editor, POPULAR WIRELESS. 
Dear Sir,-I am writing to ask your 

readers, who have received United States 
Broadcasting Stations druing the past six 
month», whether, as a general rule, the 
reception was clearer on a starlight or 
cloudy night and what seems to be the 
most ideal conditions for this long-distance 
reception. 

I find the most ideal conditions to be a 
wet and cloudy night, and I may state that 
I have the greatest difficulty in receiving 
even W J Z, Newark, New Jersey, on a 
starlight night. 

Do any other readers experience this I 
Yours sincerely, 

HENRY FIELD. 
Baggrave Hall, Leicestershire. 

The Editor, POPULAR WIRELESS. 

Dear Sir,-I read with interest the fact 
that Mr. P. Norris had received 2 L O at 
that great distance on a small crystal set. 

Perhaps you may be interested to know 
that I can tune in 2 L O quite distinctly, 
although I am one hundred and eighty-five 
miles from London, and my aerial is badly 
screened on all sides. Cardiff, at the dis- 
tance of twenty miles, comes through very 
loudly. This is no ' freak. as I can do it 
almost any night. 

The set I am using is a-Gecophone No. 1 

Variometer tuned crystal type. My aerial 
is a single wire one hundred feet long and 
about forty feet high. The earth connection 
is made to the heating apparatus about ten 
feet away. 

If this letter does not take up too much of 
your valuable space, I would be very 
pleased if you would publish it in one of the 
issues of your excellent paper, as I think it 
would interest other readers. 

Yours faithfully, 
H. E. 1 Axlx. 

Derllwyn House, 
Tondu, Glamorgan. 

The interior view of the aluminium -cased valve 
receiver. 
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No. 2 of a series of 
interesting talks on 
Peto -Scott Units. 

The 
detector 

--the heart of a 
Receiving Set 

AN efficient Detector Valve is as essen- 
tial to a Receiving Set as the balance 

wheel to a watch. 

Without a good Detector Valve, a Receiving 
Set cannot be expected to give good results. 

What does the Detector do? 

Whet, wireless waves are intercepted by 
your aerial, and your Set is tuned to re- 
ceive them, they are oscillating at such a 

high frequency, that no telephone-or 
other similar instrument-could possibly 
be made to reproduce them. It is neces- 
sary, therefore, to detect-or rectify-them. 
This is effected by means of a grid leak 

and grid condenser acting in conjunction 
with the Valve. If these two have the 
correct value the frequency of these oscil- 

PRICE LIST OF SETS OF PARTS. 
l,eadv Jo, holm' run>lrurl ins+. 

No. 1 Tuner Unit .. 27/6 
No. 2 Condenser Unit .. 42' - 
No. 3 H.F. Amp. Unit .. 13 6 

No. 4 Detector Unit .. 17,'6 
No. 5 L.F. Amp. Unit 33/6 
Mahogany Cabinets to fit Nos. I, 3, 4 

and 5, 316. To fit No. 2, 7/-. 
Postage 9d. per unit extra, Lut paid on all orders 

over fe. 

r 

lations will at once be brought down from 
millions per second to thousands per 
second, and converted into audible sounds 
through the telephones. Note then, there- 
fore, the immense importance of this 
Detector Valve Unit with its grid leak and 
grid condenser. 

Almost any form of grid leak will give 
some sort of result, but only a Peto -Scott 
Grid Leak-tested and guaranteed per- 
manent under all conditions-will give the 
results for which Peto -Scott Sets are famed. 

If you are tired of spending money on 

unsatisfactory instruments, decide to take 
up the Peto -Scott standardised Radio Unit 
system and begin to get wonderful results 
right from the first Valve; 

A Booklet, " Radio," price 6d., post free, 
describes the system fully, and shows how 
each Unit can- be constructed at home. 

PETO -SCOTT Co., Ltd., 
Featherstone House, 

64, HIGH HOLBORN, W.C.1. 
Additional Demonstration L1s;c : 

93, HIGH HOLBORN. W.C.1. 

Remdwhnt 
eáf°cient Dctecl®2 

call do 

5, Leighs Fold, Green Lare, 

Patricrott. 

Messrs. Ptto-Scott, Ltd. 

Dear Sirs,-No doubt you will le 
interested to know ¡ha! the reception 
of the American Broadcasting stations 
6V f X and W G Y on a single -valve 
home constructed set as described in 

my letter to " Popular Wireless" cf 
March 17th issue, was made from a 
sef of Peto -Scott (No. 4 unit) parts. 
To prove that this is not a case cf 
" freak" reception, may I state that 
since that dale I have received these 
stations eight times. I also get, apart 
from the above B.B.C. stations, the 

Radiola, Posts and Telegraphs 
(all French stations) telephony. 

Wishing uou the best of success 
with such an excellent panel.-Yours 
faithfully, J. H. Brittain. 

P.S.-I am demonstrating mu set 
(Blare the Eccles and District Radio 
Society this week, and expect to pay 
o visit to the Manchester Wireless 
Society in a fortnight's time. 
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THE ACME OF 
PERFECTION 

JB,, 
PRECISION CONDENSERS 

Accurately and completely 
assembled as illustration. 
Metal to Metal bearings. 
Ample size adjustable. Re- 
quires one hole only for 

mounting on Panel. 
Correctly designed to take up less 

room 
Guaranteed not router adver- 

uised Capacity. 
A PERFECT ARTICLE 
AT A LOW PRICE. 

Packing and Postage Extra. 
One, i; -. Two, i '3 

SENT ON 7 DAYS' APPROVAL AGAINST CASH 
Obtainable al your Dealer or direct from 

001 - 8 6 
0005 - 7:- 
1)003 - 5;9 

JACKSON BROS. 
Condenser Specialists 

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

'Phone : Gerrard 6187 111111111IIN ii1111i i 11(4l114441 

AA 444 intaidad when buying 
'Phones 

WHEN you ask for a pair of Ericsson Telephones 
see that you get them-with their trade mark and 

BBC stamp. Certain dealers are pushing another line 
made abroad as Ericsson's which do not approach in 
efficiency our world-famous make. So when you want 
Ericsson 'phones firmly refuse any telephones without 
these marks. 

Write to -night for lists, also particulars 
of our valve and crystal sets. 

THE BRITISH L. M. ERICSSON MFG. CO. LTD. 
International Buildings, 

67-73, Kingsway, London, W.C.2 

2,000 ohms, price! 
31;-; 4,000 ohms, I 
price 32 -. 2111 re- I 

(British) sistances in stocl:. 

Telephones 
unnnnnnunnununullunnuuuuu11u1nu11n11u1unnlnunluuruluuunnnnullunnnli 

Don't read this 
if you are content to pay high prices for 
very often inferior components, compare 
our prices, then send a sample order and 
compare our goods. For the next two 
weeks we will give free of charge to pur- 
chasers of our complete sets of parts of 
Crystal and I, 2, and 3 Valve Sets, a 
highly polished Cabinet to suit. This is 
not a catch line, but a genuine gift, as 
we not only want this order from you but 
your future orders. 

14 Some more extracts 
from our List 

louldcd Ebonite Knob and Dial, solid Ebonite.. 
Valve Holders, also solid Ebonite .. 
Knobs, bushed 2 B.A. .. 
Sliders and Plungers 
Variometers, built on Ebonite Tube 
Vavio Couplers do. do. .. 
Intervatve Transformers, high class 

All orders over 30. - carriage paid. 

19 
10 

.. 4d. 

.. 6d. 
.. 60 
.. 10 6 
..216 

SAINT ON & CO., 
(Late of J. L. Cartwright & Co.) 

Dept. A, BOUNDARY STREET EAST, 
MANCHESTER, 

TRADE SUPPLIED. 

4Hd(14í1141H1911111111111111111111111I111IIII1itellilü1t4k i111111111111111111tII; 
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TRANSMITTING PHOTOGRAPHS BY WIRELESS. 
By MICHAEL EGAN. 

It is quite a general idea that the transmission of pictures by wireless involves extremely complicated and elaborate 

systems of " different currents and wave -lengths," but, as this article clearly shows, the principles that render this 

wonderful operation possible are really comparatively simple. 

IT is probable that modern improvements 
in wireless telephony have awakened a 
deeper and more wide -spread public - 

interest than has ever previously been 
awakened by the developments occurring 
in any other particular branch of science. 
There are numerous reasons to account for 
this extreme interest in wireless telephony, 
and at the base of all these reasons lies one 
dominant fact-the universal value and 
utility of the wireless telephone. So rapid 
has been the growth of interest in telephony. 
as manifested by the characteristic curve 
of public opinion, that the supreme import- 
ance of work that is being clone in other 
fields of radio science has been somewhat 
disregarded. Among such work may be 
classed the research that is at present 
being conducted in connection with the 
transmission of photographs by wireless. 

Preparing the Photograph. 
It is generally assumed that the principles 

underlying all systems of photographic 
transmission are of so abtruse a nature 
that they cannot 
be grasped, with any 
degree Of satisfaction 
by the ordinary 
amateur. Whilst this 
may be so-and, 
indeed, is necessarily 
so in connection with 
a large portion of the 
experimental w or k 
that is carried out in 
all departments of 
science-it is, never- 
theless, an easy matter 
to give to the intelli- 
gent amateur an in- 
telligent mind -picture 
of how a radio -photo- 
graphic apparatus 
works. What follows 
is an account of a 
system of photographic transmission de- 
veloped by a French scientist named 
Edouard Belin, and used by him to trans- 
mit a photograph of President Harding 
across the Atlantic on one occasion last year. 

The photograph which it is desired to 
transmit is first prepared in a special 
manner. The process itself need not be 
considered here, it being sufficient to know 
that the photo is reproduced on a cylindrical 
drum, and that it is reproduced in relief. 
It can thus be resembled to one of the old- 
time phonographic cylinders with which 
many of us were wont to produce drawing - 
room atmospherics in the days gone by. 
The surface of the cylindrical photograph is 
"raised"-i.e. is made to consist of minute 
hills and valleys-in accordance with what- 
ever variations in light and shade occur in 
the original photograph. The height of 
any point above the surface of the cylinder 
therefore indicates the amount of light or 
shade occurring at the corresponding point 
on the photograph. 

Method of Transmission. 
The cylinder is fitted to a revolving drum, 

which comprises part of the transmitter. 

A sensitive needle makes contact with the 
surface of the cylinder as it revolves, and 
the needle is in turn directly connected to a 
carbon granule microphone. This micro- 
phone works on exactly the same principle 
as those used in connection with ordinary 
wire, or wireless, telephony transmission. 
As the granules are contracted by pressure 
of the needle-resulting from contact with 
a high point on the cylinder surface-their 
electrical resistance is decreased, and, con- 
sequently, a larger current is permitted to 
flow. This increase in current strength in 
turn affects the radiation from the aerial. 

So far as the methods used in telephonic 
and photographic transmission are con- 
cerned, the only important difference with 
which we need trouble ourselves is as follows. 
In telephony, the radiated energy is con- 
trolled in the first place by the vibrations 
of the human voice impinging on the 
diaphragm of a sensitive microphone ; in 

photography-referring, of course, to this 
and kindred methods only-the original 
controlling factor is the sensitive needle 

similarly, when large variations iii the, 
electro -magnet are brought about by the 
received wave, the little mirror is deflected 
through proportionately larger angles. 

Upon the reflecting surface of this mirror 
a beam of light is concentrated. This beam 
is reflected from the mirror on to a small 
screen, which is of such a -nature that it 
offers a varying resistance to the passage 
of light through it. That is to say, at bne 
end the screen is quite opaque, and at the 
other end quite transparent, the intervening 
part being composed of a substance that 
exhibits various degrees of transparency 
between these two extremes. As the mirror 
vibrates, it reflects the beam of light on to 
different points of the screen. The light 
that penetrates the screen will therefore be 

of a varying intensity. This varying light 
is now focused, through a lens, on a small 

aperture in a box, which contains a revolving 
drum carrying a sheet of sensitive photo- 
graphic paper. Each variation in the 
received wave is thus utilised to focus a 

beam of light-of a particular intensity- 
on a sheet of photo 
graphic paper. 

Reproducing the 
Picture. 
When the transmis- 

sion has taken place, 
the photographic paper 
is taken from its 
dark box and de- 
veloped and fixed in 
the ordinary _ manner. 
Great care. has to be 
taken, of course, to 
ensure that the rota- 
tion of the drum at 
the receiving station is 
synchronised with the 
rotation of the drum 
at the transmitting 
station. 

What has been said above represents, of 
course, a bare outline of this very ingenious 
system of photographic transmission.. Radio- 
photography is still in its infancy, as the 
phrase goes, but it must not be forgotten 
that it is already an older and more pre- 
cocious child of science than was radio- 
telephony five or six years ago. And, as the 
rate of its development will depend directly 
on its value to humanity, we may look for- 
ward to some amazing achievements in this 
branch of science during the next few 
years. 

The value of an efficient system of radio- 
photography to modern life can scarcely 
be estimated ; it can certainly not be over- 
estimated. Take, for example, the simple 
operation of affixing a signature to a 
document.. What effect will it have on the 
business of the world when you can sit in 
your office in London and write your name 
with a wireless pen in Singapore ? What 
chance will the criminal have who leaves the 
scene of his crime-in London, say-by one 
of the Great Northern expresses, and arrives 
in Glasgow in time to learn that his photo- 
graph had appeared in the Glasgow Herald" 
some five hours before his arrival ? - 

TRANSMITTER RECEIVER 

NEEDLE 

DRUM CARRYING 
PHOTOGRAPHIC 
CYLINDER 

D 

MIRROR e/ 

SCREEN LE NS 

BOX CONTAINING 
REVOLVING DRUM 
WITH SHEET OF 
PHOTOGRAPHIC PAPER. 

This diagram clearly illustrates the elements of the apparatus employed in the transmission and reception 

of photographs by wireless ; its comparative simplicity will be apparent to even the veriest " tyro." 

passing over the raised surface of the 
cylindrical drum. As it moves over the 
surface of the cylinder with varying pressure, 
it alters the electrical resistance of the 
carbon granules in the microphone. 

The Receiver. 
So much for the .transmitter, then ; the 

different shades of light and Clark on the 
original photograph are converted into 
variations in the carrier wave radiated from 
the transmitting aerial. This wave is picked 
up by the receiving aerial, from which it is 
passed through a coil of wire which com- 
prises the winding of an electro -magnet. 
The variation's in the transmitted gave 
are thus reproduced as variations in the 
magnetic field of this electro -magnet in the 
receiving station. At some distance from 
this electro -magnet a small mirror is sus- 
pended in such a manner that its movement 
in one plane is controlled by the impulses 
passing through the electro -magnet. (See 
accompanying diagram.) 

In simpler ternis, when a small variation 
occurs in the field of the electro -magnet, the 
mirror moves through a minute angle ; 



520 Popular Wireless Weekly, May 19th, 1923. 

THE CREED TELEGRAPHIC APPARATUS. 
By P. J. RISDON, F.R.S.A. 

High-speed wireless telegraphy is intensely interesting, and no doubt many readers will have heard the spasmodic " purr " of the large commercial stations that are continually transmitting at speeds varying up to 175 words a minute -faster than one can comfortably speak. The great White Star liner, the Majestic, has recently had high-speed wireless apparatus installed, and can communicate with land stations by this means up to a distance of 700 miles. This article clearly explains the working of such a system, and should prove of utmost interest to every amateur, especially those who have heard and puzzled over the prefix signal N W (Now Wheatstone), signifying the commencement of a high-speed transmission. 

FOR reasons explained in other articles, 
big wireless transmitting and receiving 
stations are usually placed as near the 

eea coast as is conveniently possible, with 
the result that messages have to be des- 
patched by overland wires from inland 
cities (and, conversely, telegraphed after 
receipt) by apparatus such as is used for 
ordinary rapid telegraphy. Since such 
apparatus is essential for the completion of 

being typed, the instrument automatically 
selects sets of punches, and perforates the 
tape with the Morse -code equivalents. A 
good operator will turn out about 40 to 45 
words a minute. 

An Automatic Contact. 
The perforated tape is then passed on 

through the transmitter, over a pair of tiny 
rods called " peckers." The central row of 

The receiving perforator and the high-speed printer. The latter is on the left of the photograph. 

wireless telegraphic systems, a description 
of the latter would be incomplete without 
that of the part played by land wire instru- 
ments more or less common to all systems. 

If an operator who lived in the early days 
of telegraphy could be resurrected now, 
his astonishment would surely be great- 
indeed, if modern telegraphic appliances 
were placed before -him, he would be -entirely 
at a loss how to use them. In his time, 20 
words a minute, despatched and received 
by hand working, was about the limit of 
Speed. 

A Perforating " Typewriter." 

At a later date, the invention of the 
Wheatstone transmitter rendered it possible 
to work at a speed of 300 words a minute, 
but such a speed necessitated the 'services 
of about two dozen operators at the sending 
and another two dozen at the receiving end, 
for all messages had to be deciphered and 
written out by hand. 

In the latest type of Creed transmitter, 
the Wheatstone principle is retained, but its 
somewhat complicated mechanism is re- 
placed by a simpler one with fewer wearing 
parts. It may be explained that a paper 
tape is first punched with the Morse code of 
dots and dashes on a keyboard perforator. 
This instrument has a keyboard lettered and 
numbered just like that of an ordinary 
typewriter. But when the operator depresses 
the keys, instead of letters and numbers 

closely,spaced holes in the tape engage the 
teeth of a rotating star wheel which draws 
the tape through the instrument. The 
peckers are pressed gently against the under- 
side of the tape by means of springs so that 
the two side rows of holes pass centrally 
over them. Whenever a hole passes over a 
pecker, the latter rises through it and, being 
connected by levers with the contact pins, 
nake and break is automatically effected 
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by the contact phis as they respond to the 
movements of the peckers. Thus the 
message is consigned to the transmitter; 
passed through a relay of a special adjust - 

The transmitter. 
J 

able type for correcting " bias," and in a 
flash reaches the wireless transmitting 
station at the rate of from 100 to 150, or 
even 175, words a minute. 

Two Types of Relay. 

It is not our purpose to deal with the 
wireless side of transmission and reception 
in this article, and we must therefore break 
our story here and take it up where the 
message, having been waylaid by the 
distant receiving station, is passed on to 
the receiving apparatus. Here it passes first 
through a line relay, and then through a 
power relay fitted on the sanie base plate as 
the receiver. 

There are two principal types of relay. 
One of these is known as the " line relay," 

(Continued on page 521.) 
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This diagram shows clearly the essential working parts of the receiving Perforator. 
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THE KENOTRON. 
CONCURRENTLY with the development 

of the three -electrode valve as a 
generator, there arose the need for a 

source of high voltage direct current supply 
for application -between its.plate and filament.. 
For certain powers a D.C. generator with 
revolving armature meets this need, but for 
higher voltages than such machines can 
deliver the kenotron was developed. 

The one-way conductivity of valves has 
already been described in POPULAR 

W re r.Ess and this description covers 
the kenotron. 

Thus it is easy to see that if a kenotron 
is connected in series with an alternating 
current supply it will act as an open circuit 
during alternate half -cycles, and will allow 
the current to pass only when its direction 
is from filament to plate. 

Fifty per Cent. Efficiency. 
The current derived from the kenotron 

under these circumstances will be in the form 
of pulses of direct current. In order to 
derive this (Erect current at high voltages, 
the A.C. supply, is first transformed up to a 

voltage exceeding the value required, to 
compensate for the drop along the rectifier 

THE CREED HIGH-SPEED 
APPARATUS. 

(continued front page 520.) 

and any system of filters which may be 
employed. These filters are necessary for 
the smoothing out of the ripple in the D.C. 
output when the current is required to be 
constant, and consist in general of various 
combinations of condensers and- choke coils. 
By using a number of rectifiers and phases. 
it is possible to produce a current with only 

a small percentage of inte mittent current 
remaining in it. 

Kenotrons are applicable not only to wire- 
less circuits, bût to any requiring a high volt- 
age direct current, and have been made with a 
capacity of 30 kilowatts at 15,000 volts D.C. 

Thermion( rectifiers, though noiseless in 

operation, and free from the moving parts 
and the drawbacks attendant upon chemical 
rectifiers, probably do not in efficiency 
exceed 50 per cent., but for amateur work 
form, with the subject of filters, an inter- 
esting study. 

A. C. SUPPLY 

TRAN5F0ZMER 

r 

I- 
I 

REGT//ER 
FILTER SYSTEM !w 

HIGH VOLTAGE 
D.C. OUTPUT 

J 

used in connection with the magnification. 
of signals received, and the other as the 
" power relay." for use with apparatus 
requiring power to operate it, such as the 
receiver and high-speed printer, the prin- 
ciple of working being the same in both 
cases. 

The receiver (see diagram) is operated 
by an 8tlr lr.p. electric motor mounted at 
one end of the instrument. An extension of 

the motor shaft operates, through worm 
gearing, a cross shaft at the other extreme 
end. This shaft drives, through a tiny 
friction dutch, a star wheel that engages 
the central holes in an otherwise blank 
paper tape, and draws the tape through the 
instrument. 

The Perforator. 
At an intermediate point, the motor shaft 

extension is geared to a parallel shaft which, 
through another friction clutch, drives a 
shaft in which cants are formed. Two 
punches, parallel with the shaft, terminate 
in Sleeves that work in the cams, another 
pair of small rods terminating in another 
pair of sleeves. The last pair of rods is for 
controlling the speed of the paper tape. and 
stopping it whilst it- is being punched. to 
prevent its being torn, and for synchronising 
or timí, g the punching with the signals as 
they are received. 

The relay tongue (an extension of the 
armature of the power relay) is connected 
to a transverse yoke resting on a pair of 
"stop" or "detent" plates, one on each side of 
a " snail " or "detent " fixed to the clutch 
shaft. When the relay tongue moves in one 
direction, the detent plate arresting the 
" snail " moves with it, allowing the snail 

and the shaft to make a half -revolution 
when it is stopped by the other detent plate. 
The cams controlling the movement of the 
correcting and, punching rods are so pro- 
portioned as to push the corrector rods 
forward at the right moment, and cause 
pawls- or " correctors " to engage the teeth 
of a pair of corrector wheels on each side of 
the tape -feeding star wheel, and stop it, 
whilst the punches are forced forward and 
perforate the tape. Thus, for every move- 
ment of the armature, there is a half -turn of 
the snail and a corresponding movement of 

the correcting rods and punches. The two 
friction clutches slip when the shafts are 
stopped, thus permitting the motor to 
continue running. 

From the foregoing description it will be 
seen that the function of the receiver is to 
punch a tape at the receiving station, which is 
a facsimile of the original tape punched by 
the keyboard perforator at the transmitting 
station. 

High Speeds Possible. 
The paper tape punched and delivered by 

the receiver now passes on to the high-speed 
printer-a delightful but complicated instru- 
ment. In ordinary working, this machine 
turns out from 100 to 140 words a 
minute, but when occasion demands, a 
speed of 150 words may be attained. 
Higher speeds are not usually neces- 
sary ; when they are, it is usual to 
employ two printers and divide the 
tape from the receivers between them, 
by which means a working speed of from 
200 to 300 words a minute is possible. 
At the ordinary woridug speeds, vibration 
is scarcely perceptible, and the printing is 
wonderfully clear and distinct. 

The Final Process. 
As the perforated tape is fed into the 

printer, it passes over a series of ten pairs 
of small pins or " selectors." The two 
selectors of each pair are spaced exactly the 
same distance apart as are the holes in the 
tape co:responding to the Morse code. The 

selectors are pressed lightly against the 
underside of the tape, so that whilst on 
perforations are encountered nothing hap- 
pens. But immediately a hole comes 
opposite a selector, the latter rises through 
it, and in so doing lifts the end of a hori- 
zontal " actuating " lever pivoted on a pin. 
The different combinations can thus print 
various letters. 

A great advantage of the Creed system is, 
not only that a message can be repeated 
over another telegraph line when desired 
simply by passing the same perforated tape 
through another transmitter, but it can also 
be used in conjunction with a syphon 
recorder or undulator by which the message 
is recorded in ink on another tape by a fine, 
trailing, syphon tube in line dot and dash 
corresponding to the Morse code. 

The Creed Receiving Perforator. 

The Creed can also be employed on prac- 
tically any line, and for direct wireless relay 
comutunication. It is also extremely useful 
when similar messages to several different 
addresses are being dealt with, as the, per- 
forated tape çan be run through the printer 
any number of times. 
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G.R.C. Parts are produced with the same meticu- 
lous care as the famous G.R.C. Receiving Sets. 
From the stamping, turning, or moulding of the 
components and winding the various coils, through 
the assembling and finishing of the units to the 
final test, every operation is subjected to the most 
rigid inspection. 

Although the G.R.C. Factory, employing 300 
highly skilled hands, is pressed to its utmost 
capacity by the enormous demand for G.R.C. 
products, every single unit is carefully tested 
before shipment. 

Keen Radioists will know that G.R.C. parts are 
far in advance of the conventional designs-and 
quantity production means reasonable price. 
Our free book "A Radiophone in Every Home " 
tells the whole story. Write for it to -day. 
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No. 1. G.R.C. in Radiophone No. 10. G.R.C. 71 Variometer 
Plug. No. 11. G.R.C. 72 Vario -Coup - 

No. 2. G.R.C. 113 Jack. ler. 
No. 3. G.R.C. 115 Jack Switch No. 12. G.R.C. 104 Frame 

(Single pole-single throw)' Aerial. 
No. 4. G.R.C. i16 Jack Switch. 

No. 13. G.R.C. 91 F o t e n t i o - 
(Double pole-single throw). meter. 

No. 5. G.R.C.6r 0011 Variable 
Condenser in Case. No. 14. G.R.C. 92 Filament 

Rheostat. 
No. 6. G.R.C. 117 Jack Switch 

(Four pole-double throw). No. 15. G.R.C. 122 Dial and 
No. 7. G.R.C. 64 0005 Lab. Knob. 

Variable Condenser. No. 16. G.R.C. 83 Audioformer. 
No. 8. G.R.C. 63 0011 Lab. No. 17. G.R.C. 82 Radioformer. 

Variable Condenser. 
No. 18. G.R.C. 96 Grid Leak. 

No. 9. G.R.C. 81 Variable R.F. 
Transformer. No. 19. G.R.C. 66 Condenser. 

GENERAL RADIO COMPANY, 
TWYFORD ABBEY WORKS, ACTON LANE, HARLESDEN, N.W.10. 
'Phone : IVillesden 3033 (3 lines). 'Grams : Milliamp, 'Phone, London. 

SHOWROOMS: io3,.Great Portland St., W.I. BRANCHES IN ALL CITIES. 
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MORE PICTORIAL VALVE CIRCUITS. 
By O. J. R. 

Ia recent issue of POPULAR WIRELESS, ULwe 

described three different types of 
single valve receivers which, we said, 

were the best circuits for the newly graduated 
valve -set operator to try. This week we 
publish a similar article dealing with two - 
valve receivers in which is outlined three 
popular methods of arranging two valves in 
one unit. As time goes on we hope to 
proceed with three -valve end four -valve 
receivers until our late" Crystal Fans 
ultimately become real valve experts. 

We commence with a two -valve low - 
frequency amplifier or note magnifier 
suitable for use with a valve or crystal 
receiver. It will be remembered that the 
strength of the received signals, using a 
single valve L.F. amplifier, was 1 x 5 = 5. 
By adding another valve and transformer 
we get 5 x 5 = 25, so that the signals are 
now twenty-five times louder than they 
were originally. The signal strength is 
squared each time another valve is coupled 
to the next with a 5 to 1 step-up trans- 
former. 
Will Work Loud Speaker. 

Thus if we have three valves we get 
25 x 5 = 125, and so on. If an enthusiast 
is fortunate enough to reside in close 
proximity to the broadcasting station, say 
within a radius of 5 to 8 miles, then the two - 
valve L.F. amplifier shown in Diagram A 
will operate a loud speaker quite well, 
providing it is of a reputed make and that 
the receiver is as efficient as possible. The 
small fixed condensers C which are in shunt 
with the primary windings of the trans- 
formers may be of the Mansbridge type as 
shown or made up in the usual way. It is 
sometimes only necessary to provide one of 
these connected either to the first or second 
transformer, but this is a little matter best 
determined by first trying both and then 
disconnecting each in trirn. This circuit is 
very simple to operate. If desired one of 
the filament rheostats may be dispensed 
with and the other made to control both 
valves. 

To effect this alteration we will retain the 
rheostat nearest the accumulator, and take 
the other rheostat and three connecting 
wires out of the circuit. The wire then 
leading from the arm of the single rheostat 
to the lower valve filament leg is simply 
extended to the corresponding leg of the 
second valve and the O.S. of the second 
transformer joined to the O.S. of the first 
or to the negative accumulator lead, in any 
convenient position. The same remarks 
apply to any of the circuits shown. This 
is naturally the cheapest method, but for 
efficiency it is always advisable to provide 
a separate control for each filament. 
The Tuner. 

Providing one is within a reasonable 
distance of the broadcasting station the 
best way to arrange two valves as a com- 
plete receiver is to employ one as a detector 
and the other as a L.F. amplifier, as shown 
in Diagram B. This, of course, amounts to 
practically the same thing as the single 
valve receiver coupled to the single valve 
L.F. amplifier previously described, made up 

in one unit. The single slide inductance 
may be replaced by any other suitable tuning 
device, but it is always best when trying a 
new circuit to commence with a simple form 
of tuner and elaborate it, if necessary, after 

becoming acquainted with the other circuit 
adjustments. Experiments here will be 
chiefly- confined to the grid leak and the 
'phone condenser. Condensers of different 

(Continued on page 525.) 
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Diagram A : A two -va ve low -frequency amplifier ; A A, input from receiver 'phone terminals B B 
ow -frequency inter -valve transformers ; C C, 001 mid. fixed condensers ; D D, valves ; E E, ñlamen 

rheostats ; F, accumulator ; G, high-tension battery ; H, telephone terminals ; I. 002 mid. fixed condenser 

Diagram B : First valve as rectifier, second as L.F. amplifier ; A. aerial lead-in insulator ; B, earthing switch ; 
C, aerial terminal ; D, tuning inductance ; E, earth terminal ; F, earth ; G, grid leak and condenser , 
H, detector valve ; I, low -frequency inter -valve transformer ; J, 001 mfd. fixed condenser ; K, L.F. amplifying 
valve ; L, filament rheostats ; M, accumulator or low-tension battery ; N, high-tension battery ; 0, telephone 

terminal: 
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FINE TUNING. 
FINE tuning is absolutely essential for 

good results for both the most primi- 
tive to the most elaborate wireless 

receivers. The variable condenser is most 
commonly used for this purpose, and it 
usually takes the form of the moving plate 

D 

:rible Connection 

eb,n;k rapport 
End elevation of inductance with 
small varioeneter forfrne tuning. 

air -dielectric type. The wireless enthusiast 
usually finds difficulty in constructing this 
type of condenser and abandons the con- 
denser matie with two test -tubes as being 
most inefficient. 

The following device was found to be an 
excellent method for obtaining fine tuning, 
and it is, moreover, very simple in construc- 
tion. 

It consists essentially of a small coil con- 
nected in series with an ordinary hollow 
solenoid inductance, and mounted inside it 
in such a way that it can be rotated upon a 
diametrical axis. In fact the device is a 
small variometer used in conjunction with 
another inductance. 

For the broadcast wave -lengths wind 75 
turns of 26 S.W.G. double cotton covered 
wire on a hollow 2 in. cardboard former, 
taking tappings at everÿ 15 turns. 

The fernier should be 3.' in. long, and a 
space of á in. should be left before the wind- 
ing commences. Next construct a second coil 
of 10 turns of the same wire on a IT in. former, 
leaving a space of -,'', in. between the fifth 
and sixth turns. 

Useful for Any Coil. 

Pivot this coil inside the larger induct- 
ance by means of a small screw (A), and a 

screw with ebonite knob (B). Solder the free 
ends of the small coil to A and B. By 
means of short pieces of flexible wire con- 
nect B to the near end of the outer induct- 
ance, and A to a terminal (E) mounted on the 
base.- The five tappings should be taken to 
five contact studs mounted on the base- 
board, and connect the switch arlo (C) to a 
second terminal (D). Incidentally copper 
rivets make excellent contact studs. 

(Zan cf inductance employind rotating 
coil forfrnº tuning. 

It will be noticed that this small coil for 
fine tuning may be fitted to any solenoid 
inductance and not necessarily to an induct- 
ance macle for the purpose. 

MORE PICTORIAL VALVE 
CIRCUITS.. 

(Continued from page 524.) 

values should be tried across the 'phone 
terminals and then across the plate 'phone 
terminal and the negative side of the high- 
tension battery. 

High -Frequency Amplification. 
If the reader is unfortunate enough to be 

" out in the cold " as far as reasonable dis- 
tance is concerned, then the best way for 
Trim to arrange the two valves is to employ 
the first as a high -frequency amplifier and 
the second as a detector or rectifier, as 
shown in Diagram C. The valves are here 
shown coupled by means -of a plug-in type 
of air core transformer, this being con- 
sidered the most satisfactory method of 
coupling consistent with general utility and 
case of manipulation. These transformers 
are wound to cover specified wave -lengths 
and mechanically arranged to engage an 
ordinary valve -holder so as to be readily 
interchangeable. The most usual arrange- 
ment of the winding is in and out primary 
to the grid and plate legs, and in and out 
secondary to the filament legs. See I, 
Diagram C. The tuning arrangement of 
this circuit may, of course, be modified at 
will. If the two honeycomb coils are used, 
a -0003 mfd. variable condenser (not 
shown) should be connected in shunt with 
the secondary coil D. The connecting 
wires for this would conveniently lead from 
the terminals on the coil holder or from the 
grid of the first valve and the positive L.T. 
terminal. The other variable condenser 
may be tried in series with the primary coil 
C instead of shunt as shown. This alteration 
will reduce the wave -length range of the coil. 
Disconnect the left-hand side of the con- 
denser from the earth terminal F, and the 
top of the coil from the aerial terminal B. 

Do not interfere with the lead from the 
right-hand side of the condenser to the 
aerial terminal, but connect another lead 
from the other side to the. top of the coil. 

A double pole double throw or " two- 
way " switch is often employed to effect a 
quick change over from series to parallel 
and vice versa, and the wiring of this was 
shown in a previaus article. The small 
earthing switch as shown at B, Diagram B, 
may conveniently be included in either of 
the circuits. 

PHOTOGRAPHS 
of amateurs' sets, if clear and interesting, 
are always welcome, and are well paid 

for if accepted for reproduction in 

" Popular Wireless." 

A 

H K 

Diagram C : First valve as high -frequency amplifier, second as rectifier ; A, aerial lead-in ; B, aerial 
terminal ; C, primary tuning coil ; D, secondary tuning coil ; E, 0003 mfd. variable condenser ; 
F, earth terminal ; G, earth ; H. H.F. amplifying valve ; I, plug in type high -frequency transformer ; 
J, grid leak and condenser : K, detector valve ; L, filament rheostats ; M, accumulator; N, high-tension 

battery ; 0, 'phone terminals. 
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AN IMPROVISED FILAMENT RESISTANCE. 

THE first article to obtain is a spring 
sleeve band. The. bands are made of 
steel wire, tightly coiled. Next ob- 

tain a piece of dry wood, four inches square ; 

on this should be marked a circle of four 
inches diameter. The wood should then be 
cut away to this circle with a sharp chisel, 
and finished with glass-paper. 

A hole, large enough to take a small brass 
bush, as sold by all wireless dealers, should 
next be drilled in the centre of this wood. 

The wood must then be impregnated 
with paraffin wax, and put by until it is 
cold. 

The metal collar should now be taken off 
the sleeve band, and the band stretched so 
as to separate the individual turns of wire 
slightly ; it should then be fixed round the 
edge of the wood, with the edge of the band 
slightly protruding above the surface, and 
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fixed in position with a few brads spaced 
round the edge, one end being attached to 
a small terminal and the other secured to 
the wood. 

Care should' be taken that the individual 
turns do not touch their neighbours. 

A piece of brass j1- in. wide by 22 in. long 
should be cut, and a hole drilled in one end 
large enough to take a 2 B.A. rod. 

Next cut a piece of 2 B.A. rod l in. long ; 

on to this screw an ebonite knob. Screw 
the brass bush to the wood, with two small 
wood screws, pass the 2 B.A. rod through 
this, screw a nut on to the rod until it will 
just rotate in the bush. 

Total Cost -9d. 
Then slip on the strip of brass and screw on 

another nut until it grips the strip tightly. 
It will then be found that the brass strip 
just makes a light contact with the edge of 
the spring; if it does not quite touch, bend 
the strip down until contact is made. 

The resistance can be fixed to an instru- 
ment panel by drilling two holes in the 
wood and attaching with two nuts and 
bolts. The efficient receiving set assembled by Mr. C. V. Carpenter, of 11, Washwood Heath Road, Saltley. Birmingham. 

When wiring up, attach one wire to the 
terminal and the other wire to the brass 
collar. 

If carefully made, the resistance, although 
larger than the bought article, will be found 
to be smooth and reliable in action, and the 
use of the sleeve band will get over the diffi- 
culty- experienced in obtaining Eureka 
resistance wire of sufficient springiness to 
prevent dragging the turns together when 
adjusting filament brilliancy. 

The total cost should be about ninepence. 

SMALL BUT EFFICIENT. 

WE have received for test a wonderful 
crystal set from one of our readers. 
The set, while being perfectly 

efficient and of the highest finish, stands no 
higher than a penny piece, as can be seen 
by the accompanying photograph. Every- 
thing is hand made, even to the terminals. 
It is mounted in a highly -polished ebonite 
ease, truly an excellent piece of amateur 

The diminutive receiving set mentioned in this article, 
showing its size in comparison with a penny. 

workmanship. The set is variometer tuned 
with perfect micrometer adjustment, tuning, 
of course, being restricted to the broad- 
casting wave -lengths, but, nevertheless, 
giving excellent results over these bands. 
Th3 coils were of the minutest possible size. 
and great patience must have been exercised 
in winding them. We tested the set on a 

small outside aerial and results, from the 
London Broadcasting Station at cut a mile 
away, were far beyond our expectation, the 
music coining in very loudly. For telephony 
the midget set has an effective range of 
about ten miles, while for Morse the range 
would be nearer a hundred miles. Tele- 
phony, of course, can be received over 
greater distances under very good conditions. 
This is certainly the smallest set we have 
seen, since it is entirely self contained, and 
while we have seen sets practically as small 
the finish has not been of the same class. 

The circuit is very simple, as can be seen 
- by the diagram above. 

Many people use the plug-in telephones 
and find that provision has been made for 
only two pairs of 'phones on their sets. The 
following is a quick way of overcoming 
the difficulty of adding a third pair. The 
plugs usually have a grub screw in the side to 
grip the tags of each 'phone lead. Remove 
these grub screws and insert ordinary tele- 
phone terminals of the same thread, usually 
4 B.A., into each hole, and connect the 
leads of the third pair to these. 

A hand drill taking é -in. and i -in. drills 
should always be kept at hand, as it will 
come in useful for making clean-cut holes in 
ebonite panels, wood, or metal. 
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THE BRITISH 
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Transmission. 
,. 11.30-12.30 

5.30-6.15 p.m. .. 
,. 7 and 9.45p.m. . 

8-10.30 p.m. , 
8.30-10.30 p.m. .. 
11.30-12.30 p.m. .. 
Usually 5.0-10 p.m. 
8.30-10 p.m. .. 
11.30-12.30 
Usually 5.0-10 p.m. 
8.30-10 p.m. .. . . 

11.30-12.30 . 

Usually 5.30-10 p.m. 
8.30-10 p.m. .. 
11.30-12.30 . 

Usually 5.30-10 p.m. 
8.30-10 p.m. .. . . 

11.30-12.30 . 
Usually 5.0-10 p.m. 
8.30-10 p.m. .. .. 
Throughout day .. 

NOTE.-- All 

BROADCASTING STATIONS. 
WIRELESS BROADCASTING PROGRAMME. 

Ho rs of Items Transmitted. 
Music . 

Women's " Hour " 
Children's Stories 
News .. 
Music and various 
News and music... 
Music 
Music, News, etc. 
Music and News 
Music .. . 

Music, News, etc. 
Music and News.. 
Music .. 
Mugie, News, etc. 
Music and News.. 
Music . . 

Music, News, etc. 
Music .. .. . , 

Music .. . 

Music, News, etc. 
Music and News 
Aeroplane Traffic 

times are B.S.T. 

\Vavc-len_;tll 
in Metres. 

369 ., 

lf 

4Ì)!) 

ff 

385 

ff 
425 

ff 
415 

353 
f 

00 

FORTHCOMING EVENTS FROM THE LONDON BROADCASTING STATION (2 L 0). 
Srynav, 20th inst.-The Prince of Wales, Earl Haig, and Marshal Foch will speak 'from the Queen's Hall to the British Empire League. 

All the broadcasting stations throughout the country will- be connected with landlines for the purpose of broadcasting these speeches. 
T cUESwir, 24th inst. {Empire Day).-Rt. Hon. Lord Islington, G.C.3LG., D S.O., P.C., address at 8 p.m. Rt. Hon. Earl Meath, P.C., G.B.E., 

address at 9 p.m. 
Fnr'av, 25th inst.-H. E. Blain, Esq., C.B.E. Chairman of the London Safety First Council, address on " Safety First," at 9 p.m. 
Extracts from the following Operas, as performed by the British National Opera Co., will be relayed from Covent Garden and transmitted 

from 2 L O on the dates mentioned : 19th inst., " Faust" ; 21st inst., Aida " ; 23rd inst., " Magic Flute "4 26th inst., " Phoebus 
and Pan" ; 30th inst., " Hansel and Gretel " ; Jane 1st, " La Bohème" ; June 2nd, " Cavalleria Rusticana " and " Pagliacci." 
ln La Bohème" it is hoped that Madame Melba, will sing. 

Norn.-See notes and news page for later details or alterations, if any, to hand. 

Remarks. 
Every week day. 

ef 

ff If 
Sundays. 
Every week day. 

ff 32 

Sundays. 
Every week day. 

ff 
Sundays. 
Every week day. 

Sundays. 
Every week day. 

Sundays. 
Every week clay. 

» 
Sundays. 

THE CONTINENTAL BROADCASTING STATIONS. 
BELGIUM 

Station. Call Sign. Hours of Transmission. Items Transmitted. Wave -length in Metres. Remarks.. 

Bru,scls (1) ., Brussels .. 12 noon .. .. Weather report .. 1100 .. Working days. 
4.50 p.m... .. Aeroplane traffic ,. 1100 .. When necessary 
6 p.m. ,. ,, Concert ... 1300 .. Sunday, Tuesday 

and Thursday. 
HOLLAND 

The Hague .. .. PCG G 3-5 p.m. p.m..... Concert 1050 Sunday. 

The Hague .. . . 

8.40-9.40 p.m. 
PCUU 7.45-10 p.m. .. 

. Concert 
.. Concert 

1050 
1050 

Monday & Thursday 
Tuesday. 

(Laboratorium Heussen) 9.40-10.40 a.m. 1050 Sunday. 
The Hague (Velthuyzen) PCKK 8.40-11.40 p.m. .. Various 1050 Friday. 
Ymuiden (Middelraad) PCA1?t1 8.40-11.40 p.m. ,. Concert 1050 Saturday. 
Amsterdam .. PAJ 8.10-11.10 p.m. .. Concert and News 1050 Wednesday. 

FRANCE 
Levallois-Perret (Radio!a) SFR 2-3 p.m. .. Music 1780 Sunday. 

5 p.m. . .. Stock Exchange News 1780 Every day. 
5.15-6.15 p.m. Instrumental music 1780 Every day. 
8.45 p`.m. General News .. 1780 Every day. 
9-10.30 p.m. ,. Vocal and instrumental concert 1780 Every day. 

Paris (2) (Eiffel Tower) , F L 6.40 a.m... .. Weather Forecast ._ 2600 Every day. 
11.15 a.m. ,. Weather Forecast 2600 .. Every day. 
3.30 p.m. .. Stock Exchange News . 2600. ., Every day. 
6.20 p.m... ,. Weather Forecast, Conceit 2600 .. Every day. 

École Supérieure des P.T.T. 
Radio -Riviera (Nice) 

10.10 p.m. .. 
7.45-10 p.m. 
2.30-7:30 p.m. 

Weather Forecast .. 
Radio Concerts .. 
Radio Conferences 

2600 .. 
450t.. 

J 

Every day. 
Tuesday, Thursday, 
Saturday. 

11 a.m. News, Concert, tzigane 460 .. Every day. 
5-6 p.m. .. ,. News, instrumental Concert 460 ., Every day. 
9-10 p.m. .. Latest News, Concert. .. 460 .. Every day. 

Berlin . 
( I"sünigswusterhausena 

GERMANY, CZECHO-SLOVAKIA, AND SWITZERLAND 
LP .. 6-7 , .. .. .. Financial News, etc. .. 

11-12.30 
2800 Every day. 

Prague 
4-5.30 p.m Financial News, etc. . - PRG 7-11 a.m. and 3 p.m. Weather News, General News.. 

2800 
1800 

Every day. 
Every day. 

Geneva , ere e 9-2 p.m. and 9 p.m. Concert 
HB 6-7 p.m..., .. .. Concert 

4500 
1200 Every day. 

(I) If, 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 altistes. 
(2) Special concerts given during the evening are announced in the course of the preceding transmissions. 
(3) All time are G.M.T., not B.S.T. in the Continental section only. 
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THE VALUES OF TUNING COILS AND CONDENSERS 
By C. E. FIELD, B.Sc. 

This article, specially written for "Popular Wireless," ewers many constructional details more or less 
inadequately dealt with by the majority of wireless textbooks. Constructional details of apparatus 
intended for specific purposes can easily be found, but the most voluminorys of works on the subject 

seem to miss many of the essential points dealt with by Mr. Field. 

FOI: the amateur who is constructing his 
own receiving set, a knowledge of the 
values required for his tuning coils and 

condensers is of primary importance. 
We will consider first. the aerial tuning 

coil: Generally speaking, amateurs will fin:l 
that the single layer cylindrical coil- is the 
most satisfactory, as it is simple to construct, 
and when fitted with a'slider adjustment, ' 
permits of very close tuning.. For short- 
wave reception, No. 22 S.W.G. enamelled 
wire will be found most suitable, while for 
long -wave work No. 24,26, Or 28 may be 
required in order to prevent the dimensions 
of the coil from becoming too great. The 
thicker wire is, of course. to be preferred 
where- possible. - 

Number of Turns Required. 
Using No. 22 wire, the following 

will suffice for the reception of broadcasting: 
60 turns on a 32 in. diameter former, 70 turns 
on a 3 in. former, or 80 turns on a 21 in. 
former, while 80, 90, or 110 turns on formers 
of 4, 31, or 3 in. diameter respectively would 
bring in ships' signals. For the reception of 
the Dutch concerts, 110, 130, 150, or 170 
turns on 6, 5, 41, or 4 in. diameter formers 
make convenient windings. 

Signals on wave -lengths up to 3,000 metres 
(these, of course, include Paris telephony) 
could be received on the following windings : 

420, 470, or 530 turns of No. 24 wire, on 
diameters of 6, 51, or 5 incises respectively ; - 

380, 420, 480, or 520 turns of No. 26 wire, 
on diameters of 6, 52, 5, or 41 inches ; 

or, on the same formers, about 50 turns fewer 
in each case of No. 28 wire. 

For wave -lengths much above 3,000 
metres, the single -layer coil becomes un- 
wieldy and inefficient, and the amateur- is 
recommended to buy honeycomb coils of 
some reputable -make. 

Dose Coupler Coils. 

If he contemplates constructing these for 
himself, he should make a fairly compre- 
hensive sonies of coils, each one being wound 
with an ample margin of turns, and finally 
adjusted to. the required wave -length. by 
actual tests on the set with which. it is .to 
be used. 

For long wave -lengths; a. honeycomb coil 
with a winding of rectangular section requires 
fewer turns than a- single -layer coil of the - 

same diameter, whilst on- broadcasting 
- wave -lengths the number of turns required 

are nearly the same. 
If a loose coupler is employed, the second- 

ary winding may have the same number 
of turns as the - primary ; .but if the.A.T.C. . 

and the A.T.I. are connected in parallel, 
more turns will be required on the secondary. 
A good plan is to make the secondary coil 
to slide inside the primary, and compensate 
for the smaller diameter ; and for the in- 
ductance and capacity of the aerial, by 
winding ii for the same length as the 
primary, with wire of one or two sizes 
smaller. 

In all tuning coils no pains should be 
spared to make the adjustments as fine, or 
the values as exact, as possible, in order to 
reduce to a minimum the additional capacity 
required for tuning. 

Three Classes al Condensers. 
Condensers in a receiving circuit fall into 

three classes. 
First, those required for tuning pur- 

poses ; secondly, those required for filtering 
out high -frequency and low -frequency cur- 
rents ; and thirdly, those required for tem- 
porarily storing electrical energy. 

In the first class, the most important con- 
denser is the aerial tuning condenser, placed 
in series or in parallel with the aerial tuning 
coil. From considerations of efficiency, 
this condenser should be as small as pos- 
sible, but for tuning -in, a large condenser 
is much more convenient. 

Perhaps the most useful maximum value 
is 001 mfd., a capacity of -0015 mfd. 
being sometimes preferable for use with 
long -wave honeycomb coils, while 0005 
mfd. will generally suffice in conjunction 
with a small diameter coil fitted with slider 
adjustment. The same values are suitable 
for use in parallel with the secondary 
winding of a loose coupler. 

Small tuning condensers are often con- 
nected across the primary windings of high - 
frequency intervalve transformers, and 
across the terminals of reaction coils and 
anode tuning eóils. For these . a maxi- 
mum capacity of 0003 or .0004 mfd. is 
sufficient. 

Moving Vane Type. 
Assuming that these condensers are con- 

structed in the usual .way, with semicircular 
metal vanes separated by spacing washers of, 
say, á inch thickness, a capacity of 0005 
mfd. will be given by 30 plates of 3 in. 
diameter, 23 plates of 31- in. diameter, 
or 18 plates of 4 in. diameter. The number 
of plates required for other values, except 
in the case of condensers containissg' only 
two or three plates, is very nearly- pro- 
portional to the capacities, so that a capacity 
of '001 mfd. would be given by 36- plates 
of 4 inch diameter. These numbers refer 
to all the plates, both fixed and moving, 
and the figures given assume the use of No. 
20 S.W.G. sheet metal. The use cd No. 16 

S.W.G. metal would make the values half 
as large again for the same numbers of 
plates and thickness of spacing washers. 

The second class of condensers, used for 
separating high -frequency and low -fre- 
quency currents, arc generally referred to as 

by-pass " or " by-path 7 condensers, 
because they provide an alternative path 
through which high -frequency crïrrents can 
flow, but which offer a high resistance to 
the passage of low -frequency currents. 

Such condensers arc used in parallel with 
the primary windings of low -frequency 
interval ve transformers, or with iron -core 
interval ve choke coils -or across the telephone 
receiver terminals, and are especially neces- 

sary when the output current from a de- 
tector or low -frequency valve has to pass 
through a reaction coil .on its way to the 
high-tension battery. 

A by-pass condenser may be roughly 
likened to a strainer which is required to 
separate sago grains from -peas.- If the, 
strainer has too fine- a mesh, neither the sago 
grains nor the peas can pass through it, 
whilst if the mesh is too eeerse both wilt 
pass through together. Between these 
extremes a great many different meshes 
may be employed. 

In the case of the by-pass condenser, a 
very. small capacity will not only block 
the passage of low -frequency currents, but - 

will also offer a very high resistance to high - 
frequency currents, whilst too large a 
capacity will let both types of current 
through. The correct values, however, are 
not at all critical, and in general it is as well 
to err on the side of too large a capacity. 
Values varying from 001 to 005 mfd. arc 
quite satisfactory. 

Various Fixed Condensers. 
These condensers are generally constructed 

of sheets of metal foil and waxed paper. 
Using ordinary cartridge drawing paper, 
120 square cm. of active area of metal foil 
will give a capacity of 001 mfd., al,sis area, 
of course, being split up among several 
sheets, according to the dimensions required 
for the condenser. Thus, 10 sheets, each 
having an area of overlap 3 cm. by 4 cm. 
could be employed. For other values, the 
area, or number of sheets, will vary in 
direct proportion to the capacity required. 

The third class of condensers used in re- 
ceiving circuits are known as " reservoir " 
condensers. A reservoir condenser is con- 
nected across the terminals-- of the high- 
tension battery,.. in order to prevent var- 
iations in the plate voltage and. current of 
the valves, the condenser acting as a kind of 
shock absorber "toany irregularities in tiro 
output of the battery. 

Scope for Experiments. 
The capacity of a reservoir condenser may- 

be anything from 001 mfd. up to a quarter, 
or even half a mfd. If the capacity is made 
too large, however, thecondenser becomes 
inconveniently big, and the insulation re- 
sistance between its terminals becomes low. 

There is one more very important con- 
denser which stands in a class by itself, for 
it really operates both as a reservoir con- 
denser and a by-pass -condensor of very 
small capacity._ This is the grid condenser, 
which should have a capacity of from 
0002 to -0003 rnfd. 

- A capacity of 0002 .mfd. would be pro- 
vided by 24 square cm. of active area of 
waxed cartridge paper, cut into smaller 
sheets as required, and interleaved with 
metal foil. 

There is still much to be learned about the 
best values of condensers for different pur- 
poses, and amateurs can do useful work by 
experimenting in this direction. 
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TUNING COIL STAND. 
A Superior Type of 
Inductance Coil Holder, 
constructed in Matt Fin- 
ished Ebonite, Fitted with 
Adjusting Milled Nut at 
side to Prevent Loose 

Action. 
For 2 Coils - Price 10/- 

3 - 12/ - 
Post 4d. 

These take all Standard Coil., and We Make a Special Coil 
Holder to Support Basket. Coils. Price 2 6 each. Post 3d. 

Note : SPECIAL OFFER. 
High -Tension Batteries, perfectly new and 
of reliable make. Will outlast any other 
type on the market. Only the purest and 
best chemicals being used. 
15 volt (Tapped every 3 v.) 2/6, post 4d. 
36 5/-, 6d. 

Have you sent for. our 
I00 -page Catalogue ? 

POST 3d. FREE. 

llllllllllillllllllllllllllllllllllllllllllllllllllllllllllll llllliiiMmilit 

GRAFTON ELECTRIC COMPANY, 
54, Grafton Street, Tottenham Court Road, 

:: LONDON, W.I. ., 

Telephone : 

MUSEUM 241. 
Works 

SLOUGH. 

,1GRGFTON ELECTRIC' : 
CATALOGUE 

THE evolution of the High Ten- 
sion Dry Battery was the 

direct result of the research of the 
Ever -Ready Company, whose manu- 
facturing experience extends over 
twenty-one years. 

E ACH " Ever -Ready " battery is carefully 
tested before despatch, and each individual 

cell is tested before it. is assgmbled-so ensuring 
reliability and a high standard of efficiency. 

EVER -READY" Dry Batteries for High 
and Low Tension and accumulators for 

valve filament supply are obtainable at all first- 
class stores. 
A list of standard sizes and voltages will be sent with 
name of nearest supplier on application to : 

Dept. P.W. 

Li 

Tile 
Ever -Ready Co. 
(Gt. Brit.) Ltd,, 

Hercules Place, 
London, N.7. 

W,RELErS_ 

Ëvpt READY Dear.Trºrv 
:',,WIRELES,Sy , ,' >' 

Post Free Orders 
HEADPHONES 

Double Receivers, FEDERAL, 4,oò0 ohms .. 
ERICSSON L-'.B.C., 4,000 ohms 
BRUNET (French) 
FELLOWS B.B.C. 
SIDPE (French) 
STERLING B.B.C. 

Single Receivers, BRUNET (French), 2,000 ohms 
BRUNET (French), 4,000 ohms 
T.S.F. (French), 4,00o ohms .. 
FELLOWS B.B.C., 2,000 Ol1111S 

el 

23 6 
21:- 
22 6 
21,'- 
19,6 
32/- 
10 6 
12,6 
10 '- 

15,6 

ACCESSORIES 
Finest Quality L.F. Transformers (5' t Guar- 

anteed) , ., .. .. .. 12 6 
Switch Arms (Best quality) .. .. . , 1 '- 
Filament Resistances (met (.2uality) ., 2 6 
Rotax Accumulators, 4v. 40 amps.) not scut 1 16 - 

6V. 40 anips. ! by post t 25 - 

Ebonite Dials, o-iSo, bored in centre .. .. 1 - 

Valve Holders, 1st Quality .. . , . . , 1 

FOWLER & BRIGDEN 
130, EUSTON ROAD, LONDON, N.W.1. 
Tel.: - - - - - Museum 4827 

EVER - READY 
Wireless Batteries 
BRITISH MADF; THE ORIGI,VA LcC BEST 

-eg; 
I 

- 

_-,,-., -, _ 

DO NOT MISS THE OPERA SEASON 
SECURE YOUR APOLLO SET IN G000 TIME. 
APOLLO CRYSTAL SETS COMPLETE FROM £3 : 10 : 0, 

APOLLO .VALVE & CRYSTAL 
COMBINATION RECEIVER. 

Type 7. Iushºnnent only, includ- 
ing all royallies. U. ::1 : G 

Complete with all 
accessories, J12 : 12 : 0 

This Set .containsa High Frequency Amplifying Valve combined 
with a Crystal Detector, which is a most successful combination. The 
High Frequency Valve assures a long range, and the Crystal det.ectiou 
gives much clearer and better toned signals than a purely Valve Set. 

Complete sets of par7e for hoarse built acts supplied. 

CRAIES & STAVRIDI, 
4, Bunhill Row, London, E.C.1. 
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WIRELESS CLUB REPORTS. 
The Editor will be pleased to publish concise reports of meetings of Wireless 
clubs and associations, reserving the right to curtail the report if necessary. 
Hon. Secretaries are reminded that reports should be sent in as soon after a 
meeting as possible. Reports sent in cannot appear in this paper in less than 
ten days after receipt of same. An Asterisk denotes affiliation with the 

Radio Society of Great Britain. 

Exeter and District Wireless Sgciety. 
A very interesting and instructive lecture 

was delivered by Mr. Smitham recently 
before the Exeter and District Cireless Society, 
at their. headquarters, 31, Longbrook Street, 
Exeter. 

The subject dealt with was that. of Induction 
Coils as applied to the reception- of short wave- 
lengths. 

The lecturer made it abundantly clear why 
the construction of the coil played such an im- 
portant part for the purposes of reception, as 
by lessening the self -capacity of the windings, a 
larger range of wave -lengths could be brought 
under control. 

Every amateur knows the importance of 
eliminating self -capacity, but the reason' why it 
should prove such an obstacle to successful 
working is often obscure to him. . 

The subject was so well handled that all 
derived great benefit from it, also from the 
many lucid diagrams that supported the ex- 
planations. 

The various coils were dealt with in the follow. 
ing order : Single layer, pile wound, slab, basket, 
honeycomb. Burndept, duolateral, and also a 

- coil specially designed be the lecturer. 
Hon. See., F. S. Valentine, 10, Collego 

Avenue, Exeter. 

Hackney and District Radio Society.* 
A meeting of this society took place nt the 

Mare Street, Hackney, L.S., on 
Thursday, April 26th, and was presided over 
by Mr. H. A. Epton. The chairman reported 
that he had, in the company of the secretary, 
paid a visit, to the studio of 2 L O, where he had 
been received most kindly by the various 
officials. Ho spent a pleasant and interesting 
evening in the studio, operating and receiving 
rooms. 

The, lecture of the evening was given by Mr. 
F. G. Francis, B.Sc., a member of the society, 
who hail previously given several lectures. Mr. 
Francis' subject this evening was " The Charac- 
teristic Curves of Valves." The lecture com- 
menced with a brief explanation of the use of 
graphs, explaining how these were applied to 

the pictorial representation of damped, con- 
tinuous, and modulated continuous waves. 
The processes of amplification and rectification 
were explained, and the operation of a valve in 
these respects, gone into by the aid of graphs 
showing charitetei-istic curves of waves. 

The lecturer then proceeded to take the 
characteristic curves of a French " " valve 
and a Cossor C.V.C. valve, the latter kindly lent 
by Messrs. Negretti and Zambra. Thee curves 
being constrticted, some explanation was given 
as to the relative merits of the two valves, both 
as detectors and amplifiers. A short explanation 
was given as to the use of valves as note magni- 
fiers. 

That the lecture was an interesting one was 
proved by the large number of questions put to 
the lecturer, all of which were answered to 
satisfaction. Ir. Francis kindly promised a 
further lecture shortly on the Dual Amplification 
Circuit. 

The chairman announced that, by the kind 
permission of the owners, a party of members 
were to be allowed to visit the S.S. ,Patricia, 
lying in Milla -all Dock, on the following Wednes- 
day, for the purpose of inspecting the radio 
equipment : also that a visit was being arranged 
on a Sunday afternoon to the Croydon Aero 
drome. - 

Hon. Sec., C. C. Phillips, 217, Evering Road, 
E.B. (Letters only.) 

Peckham Wireless and Experimental Associa- 
tion. 
The Wireless and Experimental Association 

gave a most successful demonstration at the 
Central Hall, Peckham, on Thursday, April 26th. 

The fact that a special programme was being 
broadcasted in honour of -the marriage of the 
Duke of York, -enabled Mr. P. Voigt, B.Sc., it 
member, to give the audience a higher standard 
of programme than usual ; but the great achieve- 
ment of that gifted demonstrator was that of 
filling the hall with an ample volume of melody, 
using _only a crystal detector _and one valve 
employing dual amplification, and the four 
Amplion loud speakers, kindly lent by Messrs. 
Graham, of Brockley, did the rest. 

The exhibition of members' home -constructed 

apparatus fully proved the contention that we, 
are an experimental association, and that the 
experimental licence is the only one which can. 
suit our case. 

Hon. Sec., Geo. Sutton, A.M.I.E.E., 13* 

Melford Road, S.E.22. 

North London Wireless Association. 
At the 126th meeting of the association, on 

April 23rd, Mr. F. S. Angel gave his seventh 
paper on the elementary principles of wireless. 

After giving a brief outline of the valve-past 
and present-a full explanation was macle upon 
the action and_ course of the electrons from 
filament to plate. Various curves were drawn, 
showing the correct - point for obtaining 
maximum results, and. the method used for 
retarding saturation point. 

The potentiometgr was shown in circuit with 
the grid, and the manner: in which it was used 
for assisting" the passage of electrons to the 
plates when the "grid becaïne'teo negative to 
function correctly. 

In closing a most interesting and instructive 
lecture, Mr. Angg added -that he thought it 
would be a great' benefit to users of valves .if 
the. various makes we're sold accompanied by 
their characteristic' curve.. 

Full 'particulars'of membership from : 

Hon. Sec:, J. C: Lane, Northern I'olytechnio 
Institute, Holloway Roacl, N. 

North Middlesex Wireless Club. 
The 112th meeting of the above club was held 

at Shaftesbury Hall, Bowes Park. N., on 
April 4th. The chair was taken by Mr. M. F. 
Symons, who introduced the lecturer for the 
evening-Mr. W. Gartland. 

The members present enjoyed a very instruq- 
tive and interesting account of Mr. Gartlaud's 
experiments with high -frequency amplification: 
The lecturer pointed out that experimenters 
living in London who wished to hear the pro- 
vincial broadcasting stations were compelled to 
adopt some means of tuning ,out the London 
Broadcasting Station-no easy matter. The 
most effective tray of increasing the selectivity 
of receiving apparatus is undoubtedly, in 111r: 

Gartland's opinion, the use of high -frequency 
amplification. He described various circuits he 
had himself used, and discussed their relative 
merits. Dual amplification, as a means of in- 
creasing signal strength, was also meptioned. 

Following the lecture, Mr. L. C. Holton 
answered various questions which had beer* 
placed in the club question -box at the, lest 
meeting. This question box promises to les a 
very popular institution among the members. 

Hon. Sec., Mr. H. A. Green, 100, Pellatt Grovee, 
Wood Green, N.22. 

BRIGHTER CRICKET; THE WIRELESS CONTROLLED BALL. 
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1VIARCONI'S LATEST 
New Popular Marconiphone 

THE NEW MARCONIPHONE Vs. 

Brings ALL Broadcasting Stations within Range 
A new and improved Two -Valve Marconiphone has been 
perfected and is now on sale. 

\Vith it, no matter what part of the country you live in, you 
can listen -in with perfect results to all 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 Va is on sale everywhere at 

£16 :3 :6 
without accessories-or £24 complete 

Vhe Vriurnph of (he eóCasler AZind 
Ask your local dealer at once about the New Marconiphone V2. 

All orders are being dealt with in strict rotation. 

1VIARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED 
Marconiphone Department, Marconi House, Strand, London, W.C. 2 

r --DEPENDABLE--^ 
RADIO SERVICE 

4 Cheap Lines 
COIL HOLDERS 
Best Ebonite 2 -Way 

.. 3 -Way 

For Duo -Lateral 
Coils 

.. 6 6 

.. 8 6 
Add óti. !or l'os'ase 

BASKET COILS 
170-2,000 Metres l'. ' 3 -) .. 2 6 

THE "VARIOPHONE" Crystal 
Receiving Set, comprising:-Variometer, 
Crystal Detector, etc., mounted on Pol- 
ished Oak. Complete, Assembled, 10 -; 
Unassembled, 7 - 

-A,bt 1.- tur Po -tame 

HEADPHONES 
4,000 ohms Best French .. £0 17 6 

"Brunet" .. 1 2 6 
SIDPE .. 1 O O 

8,0ÓO SIDPE .. .. 1 2 6 
4,000 Single with 

Handles, BBC 0 12 0 
4,000 ohms Double Head- 

band BBC 1 O O 
8,000 Ditto ditto BBC 1 2 6 

FREE PRICE LIST 

WATERLOO ELECTRIC Co. 
129, Waterloo Rd., London, S.E.1 
PHONE HOP 5649. OPEN TILL 9 O CLOCK SATURDAY. 

Headphones 

BRITISH 

MANUFACTURE. 

4000 OHMS : 25/6 

8000 OHMS : 27/6 
.S ubjec't. 

;Including B.B.C. Royalty) 
Best Quality Flexible Cords. 

Every Instrument Tested 
and Guaranteed. 

rots Cannot. Ray 
a Retter 'I'Itotte. 

,llano/uctul'e',s- 
The Radio Equipment Co., Ltd., 

Q$iccs and Showrooms: 

329, HIGH HOLbOKN, LONDON, W.C.I. 
Telephone : Holborn_ 1229._ Telegrams : " Exportation, Holb., London." 
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RADIOTORIAL 
All Editorial Communications to be addressed The Editor, POPULAR 
WIRELESS, The Fleetway House, Farringdon Street, London, E.C.4. 

Controversy seems to spring up with every new 
phase in the advancement of science, but it seems to 
me that wireless broadcasting is getting rather more 
than its fair share'. There is no need to recapitulate 
with regari to the series of obstacles that have arisen, 
and which hedge round the actions of the B.B.C. 
like so many barb -headed spears, but I do not doubt 
for one moment that broadcasting has come -to stay, 
and that eventually it will successfully surmourt all 
its difficulties and occupy its rightful position. Broad- 
casting, is comparatively speaking, a new thing, and 
everybody knows the fate of anything that happens 
to be new. Remember the motor -car and its ' red 
flag " restrictions, and, farther back, Arkwright's 
great invention and the welcome given to it by the 
world at large. Broadcasting is going through that 
inevitable stage of its existence where prejudice and 
opposition, backed up by existing interests that have, 
colloquially, " got the wind up," is doing its utmost 
to kill the usurper at its birth. Of course, one can no 
more hope to stop the march of progressive science 
than Canute could ever have hoped to stop the tide 
coming in. Anyway, he might, and probably did, 
HOPE to do so, but history records the result. 

Several interesting alterations have been made in 
the arrangement of the items in this week's POPULAR 
WIRELESS. Greater space is devoted to Notes and 
News, and the broadcasting programmes have been 
greatly extended. It remains to be seen whether or 
not this meets with the approval of readers, and I 
would welcome criticism in this respect. The stories 
of the operas are briefly given, together with other 
interesting details. This will allow readers to clearly 
follow the sense of such extracts that are broadcast, - 

and should prove a very useful and popular feature. 
THE EDITOR. 

Owing to the enormous number of queries 
received daily from readers of POPULAR 
WIRELESS, I 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 be exercised in answer. 
ing queries. Until further notice three questions 
from one reader will be the limit for one letter. 
All questions should be addressed to POPULAR 
WIRELESS Queries Department, Room 138, Fleet. 
way HoUse, Farringdon Street, London, E.C.4. 

Readers are requested to send the necessary 
postage for reply. 

The Editor desires to direct the attention of 
his readers to the fact that, as much of the in- 
formation giron in the columns of this paper 
is of a technical nature and concerns thé most 
recent derelopm ei Is in the Radio world, 
some of the arrangements and specialities 
described may be the subject of Letters 
Patent, and the amateur and trader would 
be well advised to obtain permission of the 
patentees to use the patents before doing so. 

B. E. (London, W.) asks several questions 
regarding the use of lighting mains for the 
reception of wireless signals. 

The usual method is to employ two fixed condensers 
of some '02 mfd. capacity, Cl and C', in series 
with each pole of the main and connected together 
through fuses Y and Z to the terminal A as shown at 
(1) in the accompanying diagram. A is the aerial 
terminal, whilst the usual earth is employed. This 
method is hdopted in the " Ducon," which is a 
patented device. A variable condenser can be usefully 
placed in series as sho vn at (2). A third method 
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involving the use of two variable condensers of fairly 
high capacity and illustrated at (3) in the diagram 
uses one wire as the aerial and the other as the earth. 

" Valve Crystal " (St. Albans).-In the case 
of a valve crystal circuit can I use variometers 
throughout ? The circuit would be the ordinary 
one valve (H.F.) and treated galena crystal. 
Is this type of valve circuit O.K. ? 

Yes, you could use variometers quite well, though 
we prefer the ordinary basket or honeycomb coil 
tuned by condensers. The reason for this is that in 
the case of these coils reaction can be easily accom- 
plished by coupling the anode coil to the A.T.I. In 
the case of the variometers this reaction cannot he 
carried out unless small loading coils are placed in 
series with the variometers in each circuit, the load- 
ing coils being coupled together. Yòu will find that 
the H.F. valve and crystal combination will give 
very good results, and 2 L O should come in loudly. 

* * 

A. C. (Burnham).-Can bichromate batteries 
be used for lighting the filaments of valves ? 

What are tonic train signals ? 

'Unless they are of the type known as dull emitters, 
when primary cells can be used quite well, bichromate 
batteries cannot be used for your valves, as the 
voltage falls rapidly with the comparatively large 
current required for the purpose. Tonic train signals 
are C.W. signals Interrupted by a buzzer or break 
at the transmitting station.- 

* * 
L. N. (Bristol).-Is a grid leak an improve- 

ment in the Armstrong super -regenerative 
circuit ? 

It is not necessary in the three -valve circuit- 
Two small dry cells should be inserted into each valve 
circuit with the negative terminals connected to the 
grids. In the case of the one -valve " super,' a grid 
leak can be used quite well, but you will find it needs 
only about to f of a iucgohm instead of the usual 
2 megohms. 

* * * 

" FoRME11 " (Hounslow).-How chuck, and 
of what gauge wire, and what size former tubes 
shall I require to make a loose coupled tuner to 
fune between 30C:174,000' metres ? I want to 
-use it with two variable condensers, one block- 
ing condenser, 4,000 ohms 'phones, a P.M.G. 
aerial and crystal detector. What capacity 
should the condenser have ? 

There is not much spark transmission on wave- 
lengths as high as 4:000 metres, so it will not be 
necessary for your set to tune as high as this. The 
primary should be wound on a former 4 in. by S in. 
long, using 24 D.S.C. wire, anti the secondary on a 
former 3 in: by 6 in. long: wound with 2S D.C.C. both 
tapped off at intervals. The two variable condensers 
should be '001 ofd. and '0001 mfd. and the telephone 
condenser ' 001 mfd. This will allow you to tune to 
3,000 metres or so. 

* * . * 

" FRAME " (Ipswich).-I cannot possibly 
arrange an outdoor aerial, and wish to get the 
Hague on a frame aerial. Please give size for 
frame and number of valves. - 

The aerial should have sides of 5 ft.. with about 
ten turns spaced } in, apart. You will need at least 
six valves to get anything like good results. 

* * * 

" ELECTRA " (Wargrave).-Which is gener- 
ally best, 100 -ft. single aerial or 70 ft: double 
aerial ? What are' the objections to bringing 
clown the lead for a considerable distance 
indoors ? Which are the most efficient for 
crystal reception, honeycomb, pancake, or 
single layer coils ? - 

There is not any appreciable difference between the 
two, though for low wave -lengths the single aerial 
will probably give slightly better results. The chief 
objection is the extra resistance. while there is also 
increased risk of .leakage. If the lead-in runs ,near 
the walls there will also be a great -deal df loss of energy 
due to capacity effects and the resultant damping of 
the signals. We prefer single layer coils for crystal 
reception. - - 

(Continued on page 534.) 

Make the Hest Use '1 of YOazr " Set ^^ 

PHILIPS' 
WIRELES S 

MAP 
OF GREAT BRITAIN. 

COMPILED FROM I\-FOISSIA TIOI'Sf'PPL¡E!I 
BP THE WIRELESS PRESS. LTD. 

This valuable map helps the 
" listener -in " to use his apparatus 
to the very best advantage. He can 
ascertain at once the correct bear. 
ings of any stations with which he 
wishes to " tune up," and by means 
of Concentric Circles at radial inter- 
vals of 10 miles from the various 
broadcasting stations he can tell at 
a glance the distance. 
Tite. map shows all Broadcasting, 
Commercial, Aviation, Amateur and 
Experimental Transmitting Stations, 
Admiralty, Naval and Trinity House 
Stations, a oomplete Index of Call 
Signs. Diagrams with Compass bear- 
ings show the direction of important 

- Overseas Stations. There is also an 
inset Map of London and District 
showing the Stations within this area. 
Sics 36 by 4,9 incite.. Scare i_ id -tes to e inch: 

On paper, folded in cover......... 216 net. 
Mounted on Cioth, folded ln case 516' net. 
Mounted on Cloth and varnished, 

,vital rollers 7/6 net. 

GEORGE PHILIP & SON, LTD. 
32, Fleet Street, London, E.C.4 
Obtainable front all booksellers and team 
The Wireless Press, Ltd., 12, Henrietta 

Street. N'.C.2. 

ELECTRADIX RADIOS. 
STUPENDOUS VIRCHASE of 
BROADCAST INDUCTANCE WIRE. 

Having just purchased from the Government 
their whole stock of fine 22 standard gauge 
copper, High -Conductively, Instrument Wire, insu- 
lated enamel and single cotton, best British 
make, we can give immediate delivery of 11b. 
lots or 1 ton lots. 

This unparalleled opportunity is the finest ever 
offered to constructors of Radio Apparatus, -front 
the simple crystal to the lordly multi -valve tuner. 

The low self -capacity, high insulation, and dura- 
bility of this special wire is just what you need 
for inductances of all types. 
Offered at the bargain price of 2/4 ,-sr lb. 

instead cf the usual one of 3s. 2d. 
Terms: Nett cash plus carriage, with each artier. 

Trade discount for quantities. 
£1,040 stock of all gauges held for quick delivery. 

11ighest Conductivity at Lowest Prices. 
Gauge. D.C.C. S.S.C. D.S.C. 

20 2 0 ..... 4 3 - 5 0 
22 2 7 4 9 5 3 
24 3 2 5 3 6 1 

26 3 8 510 - 610 
28 4 5 6 2 Y 2 

30 5 5 610 8 6 

32 610 8 7 9.6 
34 8 .2 10 0 11 1 

36 9 8 11 9 12 11 

38 12 5 14 2 19 0 

40 11 0 17 10 24 7 

Other sizes in stock Prices at per lb. 3d. extra for 
reeling off in small quantities and spool. Postage extra. 

Aerial Wires for the expert and novice: 
7,'21, each wire enamelled. 38. 100 ft.; 7/22 ditto, 

4s. 100 ft. Aerial down leads and earth wires, 
flex. copper and rubber insulation: Light, 1d. per 
yd.; Medium, 2d. per yd.; "Best, 3d. per yd. 
Vs 40s, flex. enamelled, for Litz, 6d. yd. 
Everything in stock for Wireless Work-from a 

1,200 -volt generator to a ed. earth clip. 
Come anti see sas. ' 

1163 1, Abtyatr. ne. 1lst.'RM. Statirn.. Jiret on right in Jai nori. S. 

LESLIE DIXON az CO., 
9, Colonial --Avenue, Minories, E. 1. 

Telephone: Avenue 416G. 
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T.M.C. 
Telephones. 
Something for Nothing ? 

IN many forms and in many guises, 
the public is being continually 

invited to obtain " something for 
nothing." 

We suggest to you that a few 
moments' thought will demonstrate 
the absurdity of " something for 
nothing." 

The first thought is generally that 
with such offers there is a catch 
somewhere. 

In this case first thoughts are best 
thoughts. 

The Retail Price of T.M.C. Head 
Telephones is -- 

POST 30/.. FREE. 

If they are offered to you for Icss 
you are losing somewhere. 

Our full guarantee is only valid for 
T.M.C. Telephones for which this 
recognised price has been paid. 

Obtainable from all the best Dealers and Stores. 

THE 
TELEPHONE MANUFACTURING Co., Ltd. 

London Showroomsr 

68, Newman Street, Oxford Street, W.I. 
Telephone: MUSEUM 5581. 

HOLLINGSWORTH WORKS, 
DULWICH, LONDON, S.E.21. 

77. r.t.s. 
AmmeareasmeiremL 

t6ir (3 lines) Holborn, 

_viii THE GRiM1lPllh1XI. 
LOUD SPEAKER 

This is a most efficient device to which the 
ordinary headphones are clipped and the 
Gramaphix mounted on the tone arm of a 
gramophone. Straight horns to fit, 6;'6; curved 
ones, 12'6 ; the Gramaphix, 10,6; making a com- 
plete loud speaker for 17/-. Postage 9d. extra. 

We have a large stuck 
of Component Parts and 
Materials. Demonstrations 

given free. 

Crystal and Valve Sets 
B.B.C. in Stock. 

Wireless List U " Sent 
Post Free. 

Ebonite of all thicknesses in stock cut to sizes as required. 
Telephone: Established Telegrams: 

1828. " t6'orktolh, London." 

,,,,RICHARD MELHUIS 
LTD. - ELECTRICAL ENGINEERS, TOOL, - 

MACHINE HARDWARE d1ERCH-i.VTS, 

50, 51 & 84, FETTER LANE, E.C.4. 

The Fly in the Ointment! 
IT'S the easiest thing in the 

world to carelessly twist your 
wires round those fascinating 
little terminals, and say to your- 
self, " Well, that's that." Yet 
later you may be wondering 
why 2 LO seems farther away 
than usual. You tap your 
valves-twiddle your tuners, 
and then, eventually discover 
that those wretched terminals 
have " let you down " again- 

that's the " fly in the ointment." Attend to these at once as you would a 

leak in a gas pipe, by 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 convenience of customers. 
Ask your Ironmonger or Hardware Dealer to show you the neat little FX 'LTXZTE 

SOLDERING SET 
It is perfectly simple to use, and will 
last for years in constant use. It con- 
tains a special " small space " Solder- 
ing Iron with non -heating metal handle, 
a Pocket Blowlamp, FLUXITE,Solder, 
etc., and full instructions. Price, 7/6 
sample set, post paid United Kingdom. 

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

REDUCED 
PRICE 7/6 

For the tool -kit of your car or 
motor -cycle, or any soldering 

jobs about the home. 

FLUXITE LTD., 324 Bevington St., Bermondsey, England. 
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HALL'S 
WIRELESS ACCESSORIES 
with the"HALL MARK" 

of QUALITY. 
'ALL PREVIOUS PRICES CANCELLED. 

French "Brunet" Headphones 
22/6 Postage 9d. 

French "Sidpe" Headphones 
19/- Postage 9d. 

BRITISH HEADPHONES 
4,000 ohms. New Design, Weight 104 oz., 
Aluminium Headbands. Stalloy Diaphragms. 
Complete with Coots. Adjustable Earpieces. 

217 - Postage 9d. 

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

Capacity,- Parts Assembled for 
t, ruplete. Panel Mounting. 

.001 .... 6/2 ... ... 12/6 

.0075 ... '513 ... ... 11/. 

.0005 ... ... 4/1 ... ... 916 

.0003 ... ... 2/10 ... ... 8/ 
-.0002 ... ... 2/2 ... 7/. 

.0001 .. .. 1/10 ... - 61 
Top and Bottom Drilled Ebonite Plates 1, 3 

extra. Vernier 3/-. 
Intervalve Transformers, Ratio 33 to 1, finest 

manufacture 12/9; 5 to 1 14/ 
Crystal Sets in Cabinets front 22/6 to £3 105. 

Aluminium Condenser Vanes, fixed and 
moving, 22,24 gauge doz. 5d. 

Spacers, true to .001. Small, doz. 2d.; large 
doz. 9d. 

Ebonite Knobs, tapped 2 B.A. with brass 
nut -Ist quality, 34.; 2nd quality 24d. 

Aerial Wire, 7,23 hard drawn copper, in 
l00=ft, lengths - - 2/4 

Valve Legs, with nuts and washers, 9d. doz., 
each - 

1d. 
Two Coil Holders, solid ebonite 4/6 
Three Coil Holders, solid ebonite, with long 

arms ta- avoid_ capacity, effects 7/6. 
Crystal Detectors, adjustable in every way 2/ 

ditto, ditto, enclosed- in glass case 4/ . 

Engraved Ivorine Scales, 0-180, round or- 
square ends 2;d, 

Filament Resistances, extraordinary value, 
velvet- action 2/3, 3/6, and 5/. 

Switch Arms, complete with knob, collar, 
vnashers, bush nuts, etc. 1st quality, 1/1; 
_ud quality 10d. 

V,-1ve Holders, turned, ebonite, complete with 
wits, 1/2; 2nd quality 10d. 

Crysta: cups. Plain 1d; one, two, or three 
screw 2d. 

Terminals, complete with nut and washer 
1d., 2d., and 3d. 

Basket Coils, set of 7 3/9 
Contact Studs, ,-in. ,b} ;-in., 4d. per; doz ; 

complete with nut and washer doz. 54d. 
Insulators, white egg, 3d.; green egg, 4d.; 

green shell each 3d. 
Stop Pins Id. doz., each ,1d. 
Valve Pins, with nut and washers, each 1d. 
Brass Nuts, 2; 3, 4,-B.A., doz. 3d.; 5 and 6 

B.A., doz. 24d. 
Ebonite Sheet, -, , ;, e (cut to any size) lb. 3/6 
Fixed Condensers, any capacity each 1/2 
Grid Leak and 'Condensers' Combined :.:,each--3-/- 
Slider Plunger, complete each 4d. 
Slider Rods, 12 -in. or 13 -in. ;-in, square 

brass, drilled both ends 4d. 
Hertgità, 1 /6. ' Bornite, CBrbpruStdüm; Galena 4d. 
Screwed Brass Lengths, 12 -in. 2 or 4 B.A. each 3d. 
Inductances, wound 22/24 enamelied,wire_each 2/6 
Leading -in Tubes (Ebonite), 0 -in; 10d.; '9 -in. 

11d.; 12 -in. each. 1/1 
Orders under £2 kindly remit ample 
postage. Balance refunded if excess sent. 

SEND FOR FREE LIST. 

TRADE HALL'S SUPPLIED 

PHONE : REGENT 1282 
71, Beak St., Regent St., London, W.1. 
OUR ONLY - ' WE HAVE NO 
ADDRESS. BRANCHES. 
Hours : 8.30 a.m. to 8 p.m.; 1 p.m. Saturdays. 
Between Piccadilly Circus and Oxford Circus. 
'Buses 3, 6, 12 13, 15, 32, 51,83, 59 and 88 pass 

RADIOTORIAL 
QUESTIONS AND ANSWERS. 

(Continued from, page 532.) 

A. B. V. (Blackpool). -I have a quantity of 
reel fibre that I believe is an insulator, will 
this do for a panel ? 

Your details as to the fibre are not very clear, 
but we would advise- you to use ebonite. Most fibres, 
even those that are vulcanised, are liable to leak; 
owing to the fact that water readily condenses on 
them. In addition to this the finished effect is not so 
neat as when ebonite is used, and fibre panels arc very 
liable to warp and swell. 

* * * 

D. R. (Amesbury). -How can double 
reaction be accomplished on a two -valve set ? 

We presume; of course, that the two valves are 
used as H.F. and detector respectively. The method 
of double reaction is best used in conjunction with 
honeycomb or basket coils, and a tuned anode 
rather than a transformer. Instead of mounting 
the tuned anode coil away from the aerial tuning, 
It is mounted on one side of a three -valve holder, 
the aerial coil on the other side and the reaction 
coll in the centre: It is best to tune in the set with 
reaction on the anode, the aerial coil being as loosely 
coupled to the reaction as possible. Then, when 
best results are obtained, gradually bring the aerial 
colt nearer the reaction coil, and alter the tuned 
anode coils coupling slightly until loudest signals 
are heard. Needless to say this form of reaction 
should not be used during broadcasting hours, es, 
the reaction being coupled to the aerial, the set 
will be liable to oscillate and cause interference. 
During those hours the reaction upon the tuned 
anode can be employed, while the aerial coil is 
kept as far away as possible. 

* * , * 

C. W. (Reading). -How is C.W. transmitted ? 

By means of an arc or valves instead of the former 
spark discharge, and this causes a continuous wave 
to be emitted from the transmitting aerial In order 
to break this up into signals, a very general method 
used -is to change the wave -length ever} time the 
transmitting key is depressed. - Thus, by the careful 
tuning of the receiving station the normal continuous 
wave, or spacing wave, as it is called, can be tuned 
out, and only the new wave on a slightly different 
wave-length is then audible, so that the dashes 
and dots of the Morse code are easily distinguished. 
The buzzer of a crystal set can- be made to interrupt 
the waves at a regular frequency, and so when the 
frequency of the incoming waves changes, as it 
does when the key is depressed and the wave- 
length altered, this variationis audible in the 'phones 
of the crystal set. 

* * * ' 

" COUPLER " (Reading). -Please give me 
details of a loose coupler for use as reaction 
to tune 'from 180-400 metres with a '0005 
mfd. variable condenser. 

Put the condenser in series in the aerial circuit. 
Use an outer former of 3 in. diameter by 3 in. of 
winding of No. 22 D.C.C. for the aerial circuit with 
five tappings. 'Reaction inductance may be 2 in. 
diameter by 1 in., wound with No. 28 D.C.C. 

. 

E. M. (Slough). -I am using a crystal set, 
and I'do nót hear amateurs as well'as 2 L O, 
even though they are nearer. Why is this ? 

Whois5BQ? 
The amateurs transmit on a much lower power 

than- 2 L 0. They are only allowed a power not 
'the 10 watts by P..31.0., while 2 L O's 

po wer is"1},kilQwattg. 5 B Q belongs to Mr. D. Douet, 
and is situated at Putney. 

APOLOGY - 
In our advertisement in the issue of the 
"Popular Wireless " dated 14th April, 
19203, we advertised for sale B.T.H. French 

`Headphones. We have to admit and ex- 
press our regret .that such description is 

, false, stièh headphones not being made by 
the British Thomson -Houston Co., Ltd. 
(whose registered office is at Crown House, 
Aldwych, W.C.2), and we withdraw any 
further sale of headphones under the 
above name or description. 

THE CENTRAL. RADIO CO., 
6, Little Russell St., LOndon,.W:G1, 

HERE'S A 
BATTERY 
TESTER 
that won't 
break. 

No. nlas7. 
The 

"Break -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 if you have any difficulty send 
us your order and we will' arrange 
for same to be executed.. 

For Trade Terms write :- 
S. GUITERMAN ? CO., Ltd., 
35/6, ALDERMANBURY, LONDON, E.C.2 

IIIliii!liii111111!1II!III111!1111!1111!111111111CIIIIIIIIllilIll1111111liIi` 

PATENT SPRING WIRE FASTENERS 
The - best thing for 
Fastening Aerials, etc. 
Stronger than splicing, neat in appearance, inexpensive. 
A strong joint made in two seconds, and 
the only tool required is a hammer. 

For various gauge wires, 
24 Assorted Fasteners l'- post free. 
Don't miss these articles as they 
are useful for many other purposes. 

THAMES VALLEY SUPPLY CO., 
Parkside Yard, Sheen Lane, 

= East Sheen. London, S.W. 14. 
VIIIIIIIIIihIIIIIIIIIIIIIIl1lhill1111ll1111l111lll111lll111111W1I1111111lli 

WIRELESS INVENTORS 
Patento and Trade Marks, Advice Hand -book 
and Cons. free. -B. T. NINA, - Regd. Patent 
Agent (G.B. & U.S.A.), 146a, Queen Victoria 
pt., E.C. 4. 'Phone: Central 682. 36 yrs. refs 

CRYSTALS. f 
Hertsite, Electronite, Permanite, Talite, l'_ 

Zincite, Copper -Pyrites, Galena, Semite, 
Silicon, etc. Wholesale only. Delivery from stock. ¡ -THE AMAX. CRYSTAL CO., Red -Lion House, Red Lion Court, Fleet Street, E.C.4. 

The 
Entophone 

GIVES perfect recep- 
-lion on all broad- 

Lcasting wave -lengths 
Has most sensitive super - 

crystal. Requires - NO 
condenser-all 

tuning by varionieter. 
No " dead-end " effects. 
Ali energy received -on 
aerial is passed to 'phones. The result of 15 
years' practical experience. Best workmanship 
and material. Of distinctly ornamental appear- 
ance, quickly installed, and easily operated. 
(" Telephones " for above can be supplied, also 
all Wireless accessories ex stock.) Get the best 
and why pay more. Write: 

E. BEESLEY 376, CALEDONIAN ROAD, 
KING'S CROSS, N. 

Telephone: -LForih 1738. .Trade enquiries invited. 

CRYSTAL 
:: SET :: 

30 
B.B.C. TAX 

P A I D. 
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EDISWA 
VALVES 

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. 

We have had very considerable experience in the 
development and manufacture of the Thermionic Valve. 
The first experiments in connection with the investigation 
of the " Edison Effect," on which the working of a valve : 
depends, were carried out at our Ponders End Works 
by Prof. J. A. Fleming, who was then in our employ. 

: 

PRICE 15s. 
DESCRIPTIVE LEAFLETS FREE ON REQUEST. 
Also manufacturers of complete Receiving Sets, Accessories, 

and H.T. and L.T. Batteries. 
Ask your usual Dealer, and if unable to supply send us 

a post card with his name and address. THE 

EDISON SWAN ELECTRIC 
CO., LTD., 

Contractors to H.M. Adnziralty, War Office, 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 tcwns 

ep1SW44, 
EVERYTHING 

t ELECTRICAL 

ELECTRIC 02 

RADIAX 
Super 2-VaIve Set 

Versatility & Portability 
Wherever you go music is appreciated. Take 
our Super Two -Valve Set on your holidays 
and picnics. In any part of England you 
can then have the choice of at least two Broad- 
cast Concerts. Light in weight, compact; 
portable and fully approved by the P.11 G. 

T E ST. In addition to the 
various technical 

tests each Set is tested at our 
Works 20 miles east of 2 L O to 
hear Birmingham, Manchester 
and Newcastle (250 miles), while 
a little time spent in fine tuning 
will generally eliminate Bir- 
mingham and bring in Glasgow 

with perfect clearness. 

2 -Valve Bureau Set 
This is another of our efficient, well designed 

instruments for use in Broadcast areas. 

Price £6:10:0 
B.B.C. Fees 35/- extra. 

535 

Price 

£12 : 10 : 
B.B.C. Fees 35/- extra. 

Send 3 stamps for our Catalogue which gives details of Sets for all pur- 
poses, units for Experimenters and components for home construction. 

RADIAX LTD., 
RADIAR 10, Radio House, Percy St. London, W.1. 

WE SATISFY 
Phone: Musernn 490 (3 mins. Tottenham Court Rd. Tube ì. Hrs. 9-7 

SENSATIONAL REDUCTIONS. 
AMPLIFIERS, for adding to Crystal Sets (post 1/-), 1 valve, 

37 6; 2 valve £3 3 0 
BASKET INDUCTANCES, 150-4,000 metres, with 8 Circuits 

and Calibrations (post 34.), set of 6, 216; set of 7 3 6 

'PHONE LEADS, goad quality. ...................................... per set 2.6 
L.F. TRANSFORMERS, 1-1, 3-1, 5-1 ratio, exceptional quality 

(post lid.) each 14.6 
TUNING STANDS for Honeycomb or Duo -lateral Coils 

(post rd.). 3-1'0(1 Stand, 7,6; 2 -Coil Stand 5 6 

COIL MOUNTS each 1, - 
INSULATED EYELETS for indoor Aerials (post 3d.) per doz. 1 6 

SYSTOFLEX SLEEVING, 1 mm., 4d. per yd.; 11 mm., per yd. 5d. 
-in. sq. BRASS RODS, 13 in., drilled per length 4d. 

SLIDERS, complete with plunger each Ed. 
47 S.W.G. D.S.C. wire, sufficient to wind one H.R. Ear -piece 

per bobbin 1' - 
Ex -ARMY SINGLE EAR -PIECES, 150 w. (post Id.) each 2.9 

SCIENTIFIC SUPPLY STORES, 
126, NEWINOTON CAUSEWAY, LONDON, S.E.1 

'Phone: Hop 4177. 

Price, complete as shown, for 
panel. mounting, with dial, 
fixing screws, and diagram, 

POST 15/6 FREE 

OMNIPHONE 
YARIOMETERS 
SOLVE YOUR TUNING PROBLEMS 

A Complete Tuner for the Broadcast Wave 
lengths, tuning the average standard aerial 
between 30o and 525 metres. Specially 
designed for low self -capacity, and is infinitely 
more efficient than " Slider or tapped coil. 
Suitable for valve or crystal sets. May be 
used in series with fixed coils for longer waves. 
Easily Fitted. 

OMNIPHONE WIRELESS CO., 
24, Warwick Street, 

Regent Street, LONDON, W. 1. 

Phone REGENT 333S.-20 Yards from 
Regent Street, between Robinson & Cleaners 
and Maison Lewis. 
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-BUY OF THE MAKERS, - 
2 -Valve Sets, fitted with our patent £7 5 u 
Crystal Sets 1 15 0 
1 -Valve Amplifier 2 10 0 
2 -Valve Amplifier 5 0 0 
Headphones, 4.000 French 17 0 
Headphones, 4,000 B.B.0 1 5 0 
L.F. Transformers (Best) .... 14 6 
Detectors, mounted 2 0 
Detectors, Vertical, enclosed 3 6 
Filament Resistance 2 6 
Switch Arms 1 3 

Nuts, Washers, Contact Studs, 
Terminals, &c. 

Complete parts for making up 
Valve & Crystals Sets. 
Genuine Hertaite, 9d., ls. 6d., and 2s. 
Sheet Ebonite. 
Trade Supplied. Agencies open. 

Tirite Joe our List. Post Orders fig return, 
Cash with Order. 

G. B. TURNER & CO. LTD., 
9, Cross St., Hatton Garden, E.C.1. 

Telephone: Holborn 2045. 

Peto-panSuper 
! Vr vt daft SiIQjJ,%1Q91 

Tite finest moderately priced 
LoudSpeaker on the market. 
Givesa beautiful mellow tone 
greatly contrasting with the 
usual " cheap gramophone" 
effect ofother Loud Speakers. 
Adjustable diaphragm to 
control pitch of note. C'arrirtg,: 
PETO -SCOTT CO., LTD., 
64,HICH HOLBORN, W.C.1 

TO THE TRADE. 
EBONITE-COPPER WIRE, BARE and 
COVERED-AERIALS-SLEEVINGS, &c. 

Mica House, 
Offord 5t., Caledonian Rd., London, N.1. 

Te(ephmrv: Sorth 31110. 

Wireless Supplies. Prompt Delivery. 

Cables & Eiectricnl Supplies, 

TO WIRELESS EXPERIMENTERS. PATENT YOUR INVENTIONS. 
They may prove v.. r.v valuable. Particulars and consulta. 
thous free. BROWNE & CO., Patent Agents, 
9, Warwick Court, Holborn, London, W.C.1. Estab- 
lished 1840. Telephone: Chancery 7547. 

Beginners Guide to Wireless- 
Explains, in plain everyday language, everything 
you wish to know about Wireless Telegraphy. 
HOW TO ERECT, CONNECT, AND MAKE 
the apparatus required, and full Instructions 
for making coils, tuners, and complete valve 
and crystal sets. Instructions and diagrams 
for a two -valve receiver are alone worth four 
times cost of the book. 112 pages, price 1s., 
post free.-SAXON RADIO CO. (Dept. 11), 

South Shore, Blackpool. 

xE P I -I ONES. 
COMPTOPHONE PATENT: 4000 ohms; Patent 
Adjustment. Most comfortable on market. 
London made. EFFICIENCY GUARANTEED 

PRICE 16 6 POST PAID, 
1.1:'T .In, 

UU L.UUN g 
Cleveland 

3 Euston Road, London. 

WIRELESS BARGAINS 
3 mf. Condensers, cuu he used as 1 inf., 

Inf. 2'6 
2 and 1 mf. Condensers 1/9 
0.189 Condenser Scales (not printed) 4d. 
Switch Arms, 4 -leaf, with bush for panel - 11 - 
Well -made Crystal Detectors, on ebonite 

ira.t-. wiilt terminals 119 
Ex -Coy. Spark Transmitters 16/ - 
Weston Moving Coil Relays 20/- 

Microphones,ex-Goe.,withreplaceable insets 2/8 
Large Polished Teak Battery Boxes, 

11.T., Tt ith hinged lid, with plugs and 
sockets 

Moving Coil Ammeters, 4 -in. Dial, 0 to 
10'amps. 

Filament Switches, complete with 
pointer, 2/; with engraved dial ......... 3/6 

Masts, portable, 4 sections, strong brass 
sockets, 11 ft. 6 in. 5/- 
a,gc yin/ on or Mrs over £1. - -other lines a , .A1,. I.. 

C. S. SWAN, 191, BIshopsgate, E.C.2 
Under Brandon's, Tailors. I 

17/6 
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RECENT WIRELESS 
INVENTIONS. 

The following abstracts are specially con- 
tributed by Mr. Harold J. C. Forrester, 
Fellow of the Chartered Institute of Patent 

Agents, 88-90, Chancery Lane, W.C.2. 

Grant of the following Patents can be 
opposed and printed copies of the full 
specifications purchased. 

194,279.-BRITISH THOMSON- 
HOUSTON CO., LTD,-VALVES.-The 
desired tension is placed upon the cathode 
during manufacture by sealing its leading - 
in wires into a pair of re-entrant tubes 
rigidly held apart by arms which also 
serve as supports for the anode and grid. 
The arms may be secured to the tubes by 
clamping rings or sleeves, or by sealing, and 
in the latter case the tension upon the 
filament may be adjusted by deformation of 
the arms or by a spring mounting. The 
tubes are finally sealed into the container. 

194,362. -- LORENZ AKT.-GES.- 
TRANSMITTING APPARATUS. -1n 
transmitting systems having an amplifying 
valve controlled microphonically, and hav- 
ing its plate current transferred to the 
aerial through an iron -cored transformer 
which acts as a modulator, the flux in the 
iron core is adjusted to give the best results. 
This can be done by varying the current 
through an auxiliary winding, which current 
may be supplied from a separate battery. 
Alternatively, instead of using an auxiliary 
winding the magnetising current may be 
fed through choke coils to the-H.F. winding. 
or the flux may be varied by raising the 
plate voltage by applying an adjustable 
positive voltage to the grid. 

194,356.-W. DORNIG.-AERIALS. 
-Circular horizontal loop aerials are half 
a wave -length in diameter, and tuning 
condensers may be distributed equally 
around the loop. For simultaneously re- 
ceiving or transmitting waves of different 
lengths, aerials corresponding to the various 
wave -lengths may be arranged concen- 
trically. A rectangular aerial may receive 
or transmit naves of two different lengths 
etluál.to twice the distance between the 
Opposite 'pairs of sides, and can be used 
directionally. 

194,459:-P. G. A. H. VOIGT.- 
RECEIVING SETS.-Simultaneous high 
and low frequency amplification is ob- 
tained by hack -coupling the output of an 
L.F, amplifier to the grid of an H.F. 

- amplifier, suitable condensers being used to 
by-pass H.F. currents. 

194,595.-S. G. FROST.-VALVES.- 
During exhaustion a heating current is 
passed through a fuse and one or more of 
the electrodes on a special support, the 
fuse being afterwards blown by increasing 
the current. 

EVERYTHING 
WIRELESS 

BROWN & Co. 
17, Newton St., 

MANCHESTER 

SEND 
FOR LIST 

Estd. 
1887 

'Phone 
City 6912 

ELECTRADIX RADIOS 
Immediate Delivery 
from our Huge Stocks. 

Everything from a Wave Meter to 
an Earth Clip. 

The best equipped City depot. 
COME AND SEE US. 

9, Colonial Avenue is first opening on 
left in the i\Iinories, near Aldgate 

Station, Metropolitan Railway. 

LESLIE DIXON&Co. Avers iei166 
9, Colonial Avenue, London, E.1. 

STEEL TUBULAR MASTS. 
A Good Aerial will add the power of 

another valve to your set. 
Mast complete with Halyard and Pulley. Steel 
Guy Lines with Insulator and Strainer for each 
line. Base Plate and Peg. 4 Ground Anchors 
fitted with ring. Painted ready for erection. 
;oft. 40'- 4oft. 55 - soft. 77/6 
I to., r"rhzt Lra b,.,. 7'r ,d. .c,nydi,1. 

ABBEY ENCINEERINC WORKS, Ñ R ó°R 

FOLLOW THE CROWD 
BOUND EACH DAY FOR 

SPENCER'S STORES, 
4-5, MASON'S AVENUE, 
BASINGHALL STREET, 

LONDON, E.C. 2 . 

AGENTS FOR J.R. CRYSTAL 
SPECLAL i -VALVE AMPLIFIER. 

PRICE LIST POST FREE. 

THE NEWTONIA WIRELESS FACTORY 
FOR ALL WIRELESS PARTS AT FACTORY PRICE1 
13/15, WHITCOMB ST., W.C.2 

Regent 5469, LONDON. 

ACCUMULATORS. ETC. 
NEW AND GUARANTEED. 

4 -Volt, 25 -Amp Celluloid 11/3. Postage 1f-. 
4 - Volt, 40 - Amp., 17/6 6 - Volt, 40 - Amp., 2516 
4 60 211316 60 311 
4 80 271- 6 80 36/- 
4 100 331- 6 100 45/- 

Packing 116' extra. Packing 2/ extra. 
B.T.A. " R " Valves - 15/-.. 
36 -Volt. H.T. Battery Hellesen 816. Postage 1l-. 
60 14/-. 1/-. 
Cash with order. Goods despatched per return. 
LOWICE & SONS, LTD., NORTHAMPTON.' 

TRAVELLERS WANTED 
for London and Provinces to sell H.T. Batterios. .,d t'o1111,,tor paid.-W. A. SAXBY & CO., 
3, Gayforrl Road, Shepherd's Bush, W.12. 

-AshleyWireless 
Telephone Co Ltd. 
69RenshawSt. Liverpool 

Sole Agents 
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WIRELESS ! WIRELESS ! WIRELESS ! and EVERYTHINC for it. 

DON'T PAY MORE We insist on being the 
Cheapest in Great Britain. 

NOTE. We are exclusively WIRELESS -NOT DABBLERS! 

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

" ERICSSON," HEADPHONES (Con- tinental). Our price, stamped B.B.C., 
per. pair .__ 15/3 
SUPER" FRENCH HEADPHONES. 
Brand new. 4,000 ohms, and guaranteed 
each pair. tested per pair 15/9 

L.F. TRANSFORMERS,' Ratio 5 to 1. 
All guaranteed. (Postage 1/-) each 11/3 

CRYSTAL DETECTORS, Adjustable 1/61 
CRYSTAL DETECTORS,. enclosed in 

Celluloid unbreakable case 2/3 
SWITCH ,ARMS, best makes 1/3 & 10Id. 
AERIAL WIRE, 7/22, guaranteed hard - 

drawn copper, 100 ft. (postage 1/-) 2/ - 
CONDENSER VANES, fixed or moving, 

per doz 3Id. 
Real Gold Cat's Whiskers each 2d. 
Real Silver Cat's Whiskers each ld. 
CONDENSER SCALES, O to 180 each 31d. 
'IVORINE LABEL SET, 12 different 

readings the set 81d. 
NUTS, 2 B.A per doz. 21d. 
NUTS, 4, 5, 6 & 8 B.A per doz. 2d. 
WASHERS, 4 B.A ' per doz. ld. 
WASHERS, 2 B.A per doz. lid. 
FILAMENT RESISTANCES. smooth 

action, marvellous value 1/101d. & 2/. 
CONTACT STUDS, with nuls and 

washers per doz. 5d. 

STOPS, with nuts and washers per doz. 7d. 
TERMINALS, with nut & washers, 

each - ' ld., lid. & 2d. 
EBONITE KNOBS, 2 B.A., with nut & 

washes each 2d., 3d. & 4d. 
SPACING WASHERS, large per-doz. 21d. 
SPACING WASHERS, nmall per doz. lid. 
CRYSTAL CUPS, 2 screw each 14. 
CRYSTAL CUPS, 4 screw each 2d. 
FIXED CONDENSERS, all capacities,each 11,d. 
EBONITE, cut to any size by machinery 

while you wait per lb. 4/ - 
TELEPHONE TERMINALS, nuts & 

washer, each lid - per doz. 1/4 
W. O. TERMINALS, nuts & washer, 

each 2d per doz. 1 / 9 
PANEL BUSHES, drilled, each 11d., 

per don. 1/4 
TOP CONDENSER, bushes,. each ld.; 

per den.. 11d. 
BOTTOM 'CONDENSER, bushes, each ld per doz. 9d. 
VALVE LEGS, nut & washer, each id.; 

per do- 10d. 
VALVE PINS, nut & washer, each ld.; 

per dos. 9d. 
PLUNGER SPRINGS,' complete each lid. 
SLIDER ROD, brass, 13 in. long, 1 in. 

square, drilled each 4d. 
Please remit ample postage. 

SLIDER KNOB each 2d. 
SWITCHES ON RBONI?E, S.P S.T. 

(quality the best) each 1/8 
SWITCHES ON EBONITE, S.P D.T. 

(quality the best) - each 1/11 
SWITCHES ON EBONITE, D.P D.T. 

(quality the best) each 2/9 
CONDENSER SPINDLES, all sizes in 

stock, from each 1Id. 
SCREWED ROD, 2 B.A., 12 in. long, 

each - . 3d. 
SCREWED ROD, 4 B.A., 12 in. long, 

earh - --- 2;d. 
RUBBER -INSULATED LEADING -IN 

WIRE - - per yard 2d. 
INSULATORS, ,white reel, 2 in.. earl, lid. per doz, 1/4 
INSULATORS. white Egg, each 2d., 

per doz. " . 1J9 
SPECIAL - HERTZITE CRYSTAL. 

large piece - each 10íd. 
WOUND INDUCTION COILS (post- 

age 9d.). 12x4 9x4 8x2; 6x3 6x2 2/8 2/5 2/2 1/11 1/8 
TAPPED INDUCTANCE COILS, 20 

tappings wound to 1,600 metros each 2/11 
VARIOMETERS (Tube Type) complete 

,cüh knob ._ 416 

"ELKAY" WIRELESS CO., 225, Bishopsgate, London, E.C.2. 
Trade Supplied -Accumulators charged on premises. 

Open Sunday: 11-2.30. Telephone: Bishopsgate 2292. 

TO AMATEURS THE WORLD OVER 

Our prices bring Radio Experimenting 
within the reach of everybody. 

Rotax Accumulators, limited number, 4 volt. 60 amp., 
new, 16/6 each. 

Marconi T.R.T. Double Haadphones, H.R. De Luxe 
finish, a few left, 25/- each. 

Variable Condensers, our own make, '001, 14'-; 0005, 9 6; 0003,7 6. 
French " R," the finest soft valve,13, 6 ea. 7.22 H.D. Copper Aerials, 3 6100 ft. 
Insulators -Bobbin or Egg, 2d.; Rigger, 4d.; Large Shell, ed. each. 
Lead-in Tubes, 6 -in., 1/4. 10 -in., 1.8 ; 12 -in., 1,9, 
Valve Holders, complete, 1/- each. - Earth Clips, 5d. each. 
Switch Arms, 1,8 each. Hertzite, 9d. Bornite, 4d. Silicon, 3d. 

. _ Galena, 3d. Zincite, 9d. 
Send us your enquiries. Postage extra, Trade Supplied. 

COVENTRY WIRELESS SUPPLIES CO., 
LOWER FORD STREET, COVENTRY. 

cr, THE "BEEJAY"_ 

L.F. TRANSFORMER. 
For Best and Perfect Results." 

RATIO. 12/6 
4' Every one Tested 
and Guaranteed." 

YOUR MONEY REFUNDED IF NOT SATISFIED. 

B. FRANCIS JOSEPH, 
189, VICTORIA PARK - ROAD, - LONDON, E. 9 

POST 

FREE, 

How to makea`unif 
Wireless Receiver 

Radio Press 
Series No. 7 

A splendid new constructional Book 
actually dealing with every possible 
item in the home-building of this 
unique 4 -unit Receiving Set, consisting 
of H.P. Amplifier, Crystal Detector and 

Note Magnifier. ' 

It is capable of picking up Broad- 
casting 200 or more miles away 'and 

working a Loud Speaker at 5o utiles. 
Get a copy to -day and build the Set. 
You will be more than satisfied with 

the results. 

Radio -Press £td., 
DEVEREUX COURT, 

STRAND, W.C.2. 
2r 6 
From all 
Booksellers 
or 2/8 post 

Tree. 
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ALL POST FREE 
in this column. 

ORDERS in STRICT ROTATION 

AERIAL WIRE, 7/22 loo ft. 3/9 
ALUMINIUM VANES 12 pairs 1/6 
Switch Arms .. .. . 1/3, 1/6 
Filament resistances, each 2/3 & 2/- 
7 ohms Filament resistance 47 - 
Valve Holders, moulded each 1/3 
Valve Holders, turned .. each 179 
EBONITE DIALS, o-i8o each 1/6 
INTERVALVE TRANSFORMERS .. 15, - 

do. very special quality each 22/ - 
Voltmeters, 15 volt .. each 7/8 
Volt and Ammeters (American) 

15 volt 35 amps. . . each 11/ - 
Laminated switch blades, doz. 2/ - 
Basket coils, 6 in set .. each 3/e' 
Twin Flex, 36 yds. .. .. 5/6 
Bell wire, 12 yds... .. 1/ - 
Glass dustproof Detectors . 4/3 
Green Egg insulators .. doz. 4/ - 
Knobs, 2 B.A. bush .. 3 for 1/3 
Seales o-i8o .. - .. .. 3 for 1/3 

TERMINALS, ALL DESIGNS, 
Telephone, V.O., P.O., 
Fancy, etc., nuts and 
washers .. .. .. doz. 2/6 

Spacers, Large .. 3 doz. 1/- 
Small .. .. 10d. 

H.T. Batteries, 6o volts .. 10/6 
Fixed Condensers, up to oor 1/4 
Fixed Condensers, up to oo4 1/8 
Gold Cat's Whiskers .. .. 6d. 

LW- Foreign Orders must be 

accompanied by extra post- 
age in addition to above. 

M. RAYMOND 
27, LISLE STREET, W.C.2 

JiiiiIII111111¡11111111111111111lí% 

Right Opposite 

DALY'S 
Gallery Door 

tilliiiiiiIIIIIIIIIIIIIIIIIIIIIIiit 

-!IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIL'' 

= Phone : GERRARD 4637 = 

OPEN 9 to 71- 
= Saturdays - 9 to 5 p.m. 

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIr. 

11 9119eaenels Y 1 y n aY4 eaea11ae9e en11nKa 1114 
p ñ A <A 71 A <7a ern rA rA 'A <A <li <A ,<AYA <A en en RAaARARARARARARARARA 

H 
Quality counts as well as price, something " cheap" and "nasty " is of no 
use to anyone. See you get an article worth the amount asked for it. 

VARIABLE 
CONDENSERS ' ASSEMBLED 

Approx. Cap. No. of 
in Mfd. Plates Price 

'001 57 .6/6 
'0005 29 4;/6 
0003 ...........19 3 3 
'0002 13 2/6 
'0001 7 2/3 

Vernier 1/9 

If required to be sent by post, the charge for post and packing 
is 1/3 per Set extra. Orders only accepted ón this condition. 

DRILLED EBONITE ENDS with above 1/- per pair. 

NOT A BAG OF PARTS, but assembled as 
shown above. Knob has a bushed nut 2BA. 
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Corne along, Everybody. This is the place for the 
right goods at the right price. No rubbish offered. 

Prices to Callers 
(For post see special column). 

H.T. BATTERIES, 15 v. 2,3 
H.T. BATTERIES, 60 v. 9/ - 
Basket Coils (6) ... 2,8 
Aerial Wire 7/22,100 ft. 21 
Valve Holders 10d., 11d., 1;'3 

Switch Arms _.. ... 101d 

Fixed Condensers ... 11d. 

Filament Resistances ... 1/10 

Do. Extra quality 2/-, 2; 3 

Do. 7 ohms ... 3,6 
Crystals, all kinds from 3d. 

Genuine Hertzite 9d., 1 /- 

Talite ... 9d., 1,'-, 1,3 

Crystal Detector (glass) 3 6 

Crystal Detectors from 1,6 
Parts for Crystal Detector 9d. 

Shellac Varnish (large) 6d. 

Rotai Accumulators, 

4 v. 40 amp. ... 17/ - 

Accumulators Charged 1 / -, 1,'6 

Valve Pins, dozen ... 7d. 
ABOVE very best possible 

value. 

Trade Supplied. 

Prices to Callers 
(For post see special column). 

Screwed Rod 2 BA 12' 3d. 
4 BA 12" 21d. 

Cheaper for dozen. 
Scales, 0-180 (good) ... 3d. 
Contact Studs and Nuts 

dozen 
Brass Washers, 3 dozen 
All Nuts, 3 dozen 
Transformers, L.F. 

6d. 
3d. 
7d. 

12`6 
Do. Extra special quality 20;' - 

Slider Rods drilled 7' .. 3d. 
Coloured Sleeving, length 5d. 
EBONITE DIALS 0-180 11d. 
Bell Wire, dozen yards 8d. 
Twin Flex, dozen yards_. 1 '9. 

Grid Leaks, 2 meg. 1 '- 

Lead-in Tubes, 6" ... 8 ;d. 

Telephone Terminals, 2 for 341. 
2 for 32d. 
2 for 3d. 
2 for 31 d. 

W.O. 

P.O. 
Various designs 
Above complete with nut and 

washer, 1/6 for dozen. 

Trade Supplied. 
All Goods are worth much more 
than I ask for them. Prices are no 
comparison, it's value for money 

you want. 

HEADPHONES 
2,000 Pairs 

ERICSSON B.B.C. 
(Continental Type) 

with small Ebonite Earcaps. 
Beware of large earcap on 

some being offered, 
these are WOOD ! 

Single Pairs, 17/6 ; post .1/6 
Offers for dozens or hundreds 

wanted. 
FRENCH Headphones, 4,000 ohms 15; - 
FRENCH Headphones 16/ - 
FRENCH Headphones 17/6 
BRUNET Type 17;'6 

lost, 16 pair e.rt1a. 

BRUNET, genuine 25/ - 
Post, 1/6 pair extra. 

.Moore are (teal Ilargain.s not Rubbish. 

RAVOPHONE Sets, B.B.C. 
(Royalty paid), Complete sets in 
box with 4,000 ohm 'Phones, 
Aerial Wire, Lead-in Tube and 
wire - - - 65/ - 

Guaranteed or money back. Post 2;' - 

TESTIMONIAL. 3 5 23 
The Stratford -on -Avon 

and District Radio Society. 
Dear Sir, 

The Condensers to hand and many 
thanks for prompt dispatch. I consider 
condensers are good value for money. You 
shall have further orders from this society. 

Yours faithfully, 
E. W. Knight, Hon. Sec. 

Trade Supplied. 
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Sci% 
E oueaiers 

WE shall be glad to supply one of these illustrated showcards to all bona -fide 
wireless dealers, complete with strip to paste across, reading : " IN STOCK- 
ALL COMPONENTS FOR MAKING THE ' B.D.V. ' WIRELESS SET." 

This is a great opportunity for the live trader to reap the benefits of our extensive 
advertising campaign now being launched. 

The demand for these cards is very great, and we urge you, in your 
own interest, to apply at once. 
To the Wireless Enthusiast :- 

The complete series of cards 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 satisfaçtion. Start collecting to -day. 

20 for 112D. 

The King of Cigarettes 
All applications for shomcards should be made to:- 

"B.D.V." Publicity Dept., Albion House, 
59-61, New Oxford Street, London, W.C.1, 

. 

lli"' Ippr 94' nl!il' III' '!v D' Il `'PI' `'4i' ' ̀iplp `'UP. 'cHIIPI'' 
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NEW 
LISSEN 
REGENERATIVE -REACTANCE 

(Prov. Pat.) mimmimmommolow 
Enormously increases the range and sensitivity of every receiver. 

REACTION is not;obtained with the usual swinging coil. 
The new unit is self-contained and complete. 
Screened to shield it from stray capacities. 

ONE KNOB CONTROLS TUNING AND REACTION. Can be foxed 
in a few minutes by drilling one hole only. 

TRY AND RECEIVE ALL BROADCASTING, AND PARIS TELEPHONY 
WITHOUT AN AERIAL. 

TRY AND RECEIVE YOUR LOCAL BROADCASTING STATION 
WITHOUT AERIAL OR EARTH 

This new LISSEN component represents many months of experiment. 
1 stage H.F.-Use it, alone (or the LISSES REACTANCE for the most 

c-gicient alternative). 
2 sta^_es H.F.-Use the LISSEN REGENERATIVE -REACTANCE for the 

first stage, and the LISSEN REACTANCE for the second stage-an 
unequalled combination. - 

Blue print and instructions sent with each. 

Range 150 to 4,000 metres (10 tappings), and FULL RE- £2 2 6 GENERATION OVER THE WHOLE BAND. Price complete 

Set, tuned-May be used without a variable condenser, but a new 
LISSEN Vernier Condenser is recommended to be put across it. 
Latter takes up hardly any room. Lissen one hole fixing, price 12 6. 

LISSEN REACTANCE 
(PROV. 

PAT. ) 

STILL TO BE USED 
Range 150 to 600 
metres .(6 tappings), 
complete 2716. 
Range 150 to 10,000 
Metres (11 tap 
pings), complete 
g2¡6. Blue print 
shows easy connec- 
tions..LISSE\ one 
hole fixing: Use this 
component for 1 
stage H.F. and add 
the LISSE\ RE- 
GENERATIVE - 
REACTANCE 
later. 
For great range 
and power turn to 
using LISSEN 
Radio Frequency. 
AMATEURS - If 
your dealer is not 
equipped to serve 
you, send direct, 
post free. Take no 
substitute. 
DEALERS-Order 
through factor, or 
send direct. Apply 
for list on trade 
heading. 

LISSEN COMPANY 
8-16, Woodger Road, Goldhawk Road, 

Shepherd's Bush, London, W.12. 
('Phone: .1072 Hammersmith). 

N.B.-Woodger Road is close to Goldhawk Rd. Met. Rte. Station. 

List 6d. 
LISSEN APPARATUS IS WELL THOUGHT OUT THEN WELL MADE 

. R!R 
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VfLLOPllONi 
2 -VALVE RECEIVING CABINET 
A high-grade instrument at a very low price. 
This set has been especially designed for 
receiving broadcasting, and complies with all 
the Postmaster -General's regulations. It can be 
used either for listening -in with headphones or 
with a loud speaker. 
Additional interest - and use is secured because 
it will receive all amateur transmitting stations 
within a range of 20 miles. The " Fellophone 
is mounted- in a handsome oak cabinet, and is 
sent out complete with H.T. battery, 6 volt 
accumulator, 100 ft. aerial, 2 shell insulators, and 
one pair of Fellows 4000 ohms double head- 
rhones, but without valves. 

British Made Throughout. 
Elude under Marconi tironee and approved by the BBC and l' a s t m n s t e r -a a ne r a t. 

PRICE COMPLETE £ 12 inclusive of all taxes 
without valves. Carriage - - -2'- 
EXTRA FOR 2. VALVES - - 30' - 
EXTRA FOR ADDITIONAL FELLOWS 
DOUBLE HEADPHONES, 21/6 (Postage, 1'-) 

FELLOWS MAGNETO Co., Ltd. 
LONDON, N. W.10. 

iPtept,.,ne. 
li I1.1.1?'IU:A 15f,o-I. .. IN It I(;,.. .ttlOA1i, LONDOA. 

Ear 

70-/Lit-ey ce.tte 
lo-egy yood 4ieegwf 

THE CRYSTAL SET THAT STARTED 
HALF OF BRITAIN "LISTENING IN." 

;Selling in thousands-ont.pnt en."rrda ene a minnte. Shoals 
of unsolicited teatinemials received and still cooling in. 

PRICE 

£4 15s. 
Complete 

with all 

aeeesso, ies 

ready foi 

use. 

B.B.0 
,-,Royalty 

Paid. 

Send for 
list of 
Value Sets,' 

Amplifiers,' 
Patent Tele- 

scopicl Aerial 
Masts and 

. 

copies, of 
testimonials 

__from satin- 
fled patrons. 

REVOPHONES & SATISFACTION ARE ON THE 
SAME WAVE -LENGTH. i j 

at.toora 'orcd nr 
THE CABLE ACCESSORIES Co., Ltd., TIPTON, etaffs. 
DEPOTS : - 

LONDON : 13. Cnrsitor Street, Chancery- Lane. 
GLASGOW r 19, Waterloo Street. CARDIFF: 5, St.' Andrew's Crescent. NEWT1STLE-ON- TYNE : 32, Oxford Street. Large Stocks maintained at all depdfs. 

-iiENI.T1NE 

`SIUPE' NEAUPHONES 
4000 Ohms 

19/ per pair POSTAGE 
9d: EXTRA. 

HUMPHREYS BROS., 
THE CROYDON WIRELESS DEPOT. 

P:one 
Croy 2140. CROYDON. 50 ylearsa 

The ideal 
INSULATING VARNISH 

HARDICOIL 
SHELLAC INSULATING 
:: VARNISH CEMENT 
Guaranteed made from pure Shellac. A saturated 
solution in the cold. Perfect for all insulation work. 

Enquiries invited front the trade. 

Gd. and 1/- Bottles. Als o in BULK. 
HARDICOL IS OBTAINABLE FROM THE 
USUAL DEALERS AND THE MAKERS: 

A. F. HARDINC & CO., LTD., EXMOUTH ST., STEPNEY, E. 
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Mis3 Doris Lemon as Nedda in ` Pagliacci' 
tsclusi permission of the 

I:ritiili rational Opera Compien ,Ltd.- 

BRITISH MADE 

RADIO 
RECEIVING SETS 

HEAD TELEPHONES 
LOUD SPEAKERS 

AMPLIFIERS 
etc. etc. 

Unsurpassed for quality of workmanship 
and of performance 
, - - - 

i11 enable you to (l. c,_ H 
reatest'po1ie 

to 1_,. .1 .e-i} -il_ 
. _ 

n,- 

c. -H will îY trol7_u ̀ 'e you _t ñ é c. .f c rif. :_ . o 

rirt. 'Yod will t:^erre 
ever ar,_,_rounto _ear't 

e.- 

Z. l 111Led of al/ 1hedcv dirci:! pow --- - . 
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STERI.Ile1G TELÉPÏTOÑE, ç? ELECTRIC Co., Ltd., _ 
- , "1-E LEP IlO\F. HOUSE., - 

210 212, TUTTENH.-XM COi"RT R0.1), 1,0ND0N, W.I. 

lel,ltnnc: AJuseum l' I (- Iinc). 1 i 1ur2runs: ; V"c London."Cucumt<, A;1o, London." - 

_ ` JIANCIIESTL'-li : - - (' \ I I ti IT : : \H\\Y :VSI 1.1'.-O\ T\"\1? : \V"C1RIS : 

_ 1.1, St.'Yctc4's Scjuarc, »-, l'111:- PI . ,l, C'la'crinti l'Iacc. _ P,tgcnham, 1ì>scs. . _ ó 
_ .. . . . . . . . .. CC 

We guarantee that all Broadcast Radio Apparatus sold by us conform with the 

conditions of the Broadcaster's Licence issued by the Postmaster General. 

1'rintrt ;nid publishrd every. Friday be the proprietor., The Amalgau(ated Pre.- ; (18'221, Ltd.. The Fleet,cay ,louse, Farrington Street, London, }LO.}. 
Adrerti-cuo.-nt Offic, -: Messrs. J. ll. Ialt. Ltd., 4, 1.11dl;ate Circus; London, E.('.I. Ilegistercd r- o newspaper and for tr.qusmissign by Canadian Mu:gazine 
Post. tinb.rriptiou rais: inland and Abreact. 17 4 l'er annum, 8'8 for six uum(h<. Sul(' agent, for South Africa: The Central News Ageney; Ltd. Sole 
a cr++ for Australia ;und Nrw %ca'.and: Mi--rs. Cordon u. (Notch, Ltd.; und for Cie:i «ti The Imperial Sews l'u. (l'aua l u), Ltd. Suttird:ay. I9t11, 

it, l; 
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Opera by Wireless !
ALL arrangements have been made for the London Broadcasting Station

to Broadcast Opera from Covent Garden during the present season.
Tens of thousands of wireless owners hving anywhere near a

broadcasting station are finding it impossible to listen -in to their favourite
works, except during the short intervals whilst their local station
closes down, as with the ordinary non -selective receiving set the carrier -
wave of the near -by station drowns all other signals within a wide radius.

The owner of a R.F.H. Reaction set is untroubled by
any unwanted station, even if only two or three miles
away, and by means of this wonderful set he receive;
Perfect telephony from any British Broadcastim.:
Station as well as the principal continental concerts,
such as the Hague, Faris, Berlin, etc. Such a set
is used under the ordinary broadcasting licence. it is
approved by the Postmaster -General, and all B.B.C.
and other royalties are paid.

The Orpheus Radio Te'ephony Company,
of Silloth, write: "Glasgow opera came
through very nicely on your 2 -Valve Re-
actance Set, Type '13, We are satisfied
that this set is thoroughly efficient, and
fully bears oat your advertised tests. The
prima donna's voice was loud and clear
the applause was plainly heard."

Why not enquire as to the wonderful ranges which are obtained
even with a 2 -valve ? The number of gratified users all over
the country is multiplied daily.

These Reaction Sets are supplied
complete with all equipment (except
valves) at the following prices :-

?-valve - - - 25 guineas
3 -valve - - - 31 guineas
4 -valve - - - 35 guineas

ROGERS, FOSTER HOWELL, Ltd.,
Radio Engineers, Edward BRoad, irming-am.

Telephone No. 265. Telegrams : " Autowire."

HULLO ! ! ! C.Q. WILL DAY CALLING i

,,. TO ANNOUNCE SOME RARE BARGAINS 1

READY FOR THE OPERA BROADCASTING
BLJOU CRYSTAL RECEIVING SET in

imitation Morocco, wave -length 600
metres, stamped B.B.C. Price, includ-
ing fee .. ..

.
.. .. 20,- each

A THOROUGHLY RELIABLE PAIR OF
HE ADrHONES, stamped B.B.C. .. 20;- par pair

100 fzet 7 25 Stranded Copper Aerial Wire 1,10 per coil

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
212 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.

t

The

'Phone

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

I

Do not fail to try the NEW "DAYZITE," Regd.
super marvel Crystal with Silver Detector Point at

2,6 each, or mounted in Brass cup, 2 10, Postage 3d. extra.

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

: Regent 4577 Telegrams : Titles, WeArand, London.

Headgear Telephones.
THE NEW IMPROVED

MITCHELLPHONES
WITH WITH

30/.. ADJUSTABLE NON-ADJUSTABLE 25/..
MAGNETS (illustrated) MAGNETS

Per Pair Per Pair
Leather Covered Ifeadbands.

Swivel Earnietei,
fit comfortably

to the ear Thumb end Finger
Sliding Adjustment.

Adjustable Magnets for
maximum sensitivity,

FOR SENSITIVITY AND CLEARNESS OF TONE, THEY EVEN
SURPASS THE OLD TYPE MITCHELLPHONES WHICH THEY

SUPERSEDE. SEE THEM AT

MITCHELI,'S WE LI FR, g ER L LAT NDT D

McDERMOTT ROAD, PECKHAM, S.E.15.
WEST END SHOWROOMS:

2, GERRARD PLACE W. I. (opposite Shaftesbury Theatre.)
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TOPICAL NOTES AND NEWS.
Our New Companion.

ON May 29th onr new companion journal
" Wireless Review and Science
Weekly " will be on sale, price .3d.,

and I strongly advise all readers of P.W.
to get a copy. This new journal is truly
a lavish production. Number 1 has articles
by Senators Marconi, Sir Oliver Lodge
(who is also Scientific Adviser -in -Chief), - Dr.
N. W. McLachlan, P. J. Risdon, E, Blake,
and other famous men.

£1,000 in Prizes.
ANOTHER great attraction is the offer

of £1,000 in prizes to readers. £500
is offered for an Ideal Broadcasting

Programme, and £500 for certain experi-
mental developments, full details of which
are given in number
one of " Wireless
Review and Science
Weekly."

*

"W.R." and "P.W."
"WIRELESS

Review and
Science

Weekly" is a com-
panion paper to P.W.
Space will not always
permit this paper to
print long articles,
however fascinating,
by the world's
greatest authorities,
as P.W. is essentially
a popular paper de-
signed to meet the
requirements of a very
large public.

But in our new
companion paper
,you will find special-
ised articles. In
future issues will
appear articles by Dr.
J. A. Fleming, Pro-
fessor J. A rthur
Thomson, Dr. Lee De Forest; Sir William
Noble, and many other famous men. Every
reader of P.W. will miss a great treat if he
fails to purchase a copy of " Wireless Review
and Science Weekly." Together with P.W.
it will supply all possible information.
You will need no other wireless papers.
The initials " W.R." and "P.W." represent
the essentials of Wireless literature.

Too Heavily Blanketed.
THERE has been much discussion with

regard to 2 L O's transmission lately
among those discerning amateurs who

delight in " dissecting " transmissions, and
personally I am also inclined to think that
2 L O's new studio is too lileavily
" blanketed," " Resonance " is present in
all concert rooms and that " standing in the

centre of a field " arrangement can be too
perfect to allow the broadcast results to
sound quite natural, I fancy.

* * *

Wireless Creeps In.

A -WOMAN in a provincial police -court
declared that the wireless waves
came through the gaspipes, burnt

her hair, and threw her out of bed.

Two Classes of Amateurs.
THE Advisory Committee of the Post

Office have examined many of the
applications for experimental licences,

and have divided them into two classes :
I. Actual experimenters.
2. Those who wish to listenlim

Mr. Stanton Jetteries, musical director to the B.S.U., holds an audition of aspirant

Experimental licences will be issued to
the first category at once, and will not be
held up pending the report of the Select
Committee.

Wireless Telephone Service.
THE King of Denmark has opened a

public wireless telephone service
between Denmark and the Island of

Bornholm, in the Baltic. The service is the
first of its kind in Europe, cronnections being
possible with any ordinary telephone.

Two Great Inventors.
SOME years ago William Dubilier went

to a lecture given by Marconi. He was
so impressed that at. the conclusion

of the lecture he went round to -see the great
Italian. .

" Is there anything I can do for the cause
of wireless ? " said Dubilier to Marconi.

" Yes." replied Marconi. " You . can
carry my bag."

The Poetry of Wireless.
WHEN will our spring poets become

topical and introduce wirelesi into
their ballads. Wireless contains

many beautiful analogies-they only want
finding.

" Her eyes are as bright as the lighted
filament of a valve, her lips as red as a
copper pyrites crystal ; her cheeks are as
rosy as a positive pole, while her hair is finer
than 50 -gauge copper." I have waited for
it, but it hasn't come ; now I have tried it
r know why.

tor broadcasting tame.

2 G M Comes Back.
THE other even -

Mg, after a very
long silence, I

heard that wort hy
amateur, 2 G M,
"ether shaking.",
He commenced with
a feeble communi-
cation on spark and
then by deg -reel,
through very pathetic
C.W., burst into quite
good telephony.
Apparently not satis-
fied, he increased his
modulation until his
overloaded "carrier"
began to resemble a
rough sea at Bourne-
mouth.

An Involuntary Con-
clusion.
FINALLY, he made

the trite re-
mark, "I think

I am over-Modu-
latcd." and a peculiar
crackling gurgle

signified " closing down." I observed that
the ether was allowed to rest after this out-
burst, and concluded that the " closing
down " was occasioned through causes
mechanical.

Something Really Useful.

BY the way, I hear that 2 G M is working
on something new in the way of
valves where radio active salts are

used instead of a heated filament to provide
an electron stream. It seems that helms, or
is attempting to obtain, a more intense
activity by purely chemical means. Let us
hope that he succeeds, and thus solves the
battery question.

(Continued on page 542.)
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NOTES AND NEWS.
(Continued from page 541.)

How's the Valve.?
IMET him one evening gazing medita-

tively into the entrance of the Savoy.
I greeted him with the remark, " Hallo,

2 G M ! How's the valve Y "
" All right ; but I wish she'd hurry

up," was the enlightening reply.

2 L 0's New Director.
T UNDERSTAND
1 has no , left

Opera Co., but
between it and the

Mr. Percy Pitt.

that Mr. Percy Pitt
the British National
is dividing his activities
B.B.C. He is in charge

of new productions,
and is, for instance,
choosing the ex-
tracts of the operas
that are being
broadcast. The
B.B.C. are to be
congratulated upon
their good fortune
in obtaining his
services.
* * *

Is It Worth It Y

I HAVE a friend
1 who possesses a

very nice crystal
set, and who
appeared to be

perfectly satisfied with his results-until
he listened -in on a five -valve set the
ether evening. 'That's all ; hut the moral is
that louder signals mean louder statics and

is it worth it ? Work it out, remember-
ing that summer is coming. (Note.-
Statics are much more plentiful during the
summer months.)'

* * *

A Jentle Pun.
ON the train the other morning I met an

acquaintance who having lately been
elected chairman of the local board,

has the honoured letters J.P. after his
name. He is an ardent wireless enthusiast,
and so, after congratulating him, I told him
he should now be in a position to deal with
the " Jamming Problem."

" Just Possible," he replied. - Rotten,
wasn't it ?

* *
. .

The Group Test.
SPENT a very enjoyable hour the other

11 Sunday listening to Captain Eckersley
condiicting, from L 0 a group test of

simultaneous broadelisting, with all the
stations linked with' landlines.  Captain
P. P. E. testing is as funny, or even funnier
than many pukka " entertainers. He
makes .a test interesting to listen to.

*

" Now Come on, Glasgow."
GLASGOW, for some reason, seemed

rather slow in reporting results, and
the worthy captain raised laughter

even among his worthy but more solemn
companions in the studio, when he adopted
his screamingly funny " naughty, naughty "
attitude.

An Impromptu Item.
IT was not Captain P. P., however, that

was responsible for the " Grenadier
Guards ' joke, but " Uncle Rex," I

think. " Now, just a moment," said the

latter, " and the Grenadier Guards' band
will render a selection as they march by."
The following silence was broken by the
faint " toot -toot " of a passing motor.
2 L 0's doors must have been thrown open
for' this interesting item-otherwise, what
about the " blanketing."

FUTURE EVENTS

The following list will give some indication
of the nature of the items contracted for
by the B.B.C., but the broadcasting
programme should be watched in ease of
rearrangement of dates.

London Broadcasting Station.
SUNDAY, MAY 27TH.

9 p.m. The Rev. Hutton, Congrega-
tional Church.

MONDAY, MAY 28m.
7.30-9. Shakespeare.

ROYAL An FORCE BAND.
Sunday, July 1st.

Birmingham Broadcasting Station.
FRIDAY, JULY 20m. Irish Guards Band.

Manchester Broadcasting Station.
MONDAY, JULY 2ND.

Grenadier Guards Band.
FRIDAY, AUGUST 3RD.

Irish Guards Band.

Cardiff Broadcasting Station.
TUESDAY, JULY 3RD.

. Grenadier Guards Band.
FRIDAY, AUGUST IOTIL

Irish Guards Band.
MONDAY, OCTOBER 1ST.

Grenadier Guards Band.

Newcastle Broadcasting Station.
FRIDAY, MAY 31ST.

Grenadier Guards Band.
FRIDAY, AUGUST I7TH.

Irish Guards Band.

Er. A. W. Barber, 0147, Salisbury Road, Norwich, operating the set that he has constructed.

WEDNESDAY, MAY 30TH.
" Hansel and GreteL"

THURSDAY, MAY 31ST.
Miss Ellen Terry.

FRIDAY, JUNE 1ST.
"La Boheme."

SATURDAY, JUNE 2ND.
" Cavrilleria Rastieana," "Pagliacci."

SUNDAY, JUNE 10TH.
9 p.m. Rev.. W. P. Cartwright,
London City Mission.

SUNDAY, . 24TH. ,
9 -p.m. Rev. G. H. Mitchell, F.R.G.S.:, in to follow the transmission more easily.
Chaplain, East London Seamen s It will form the wireless concert programme
Mission.

SUNDAY, .JULY 8TH.
Dean of Manchester.

WEDNESDAY, OCTOBER 17TH.
C. W. J. Unwin, " Sweet Peas."

GBEN4DIER GUARDS BAND.
Friday, June 8th ; Friday, July 6th ;
Friday, August 14th ; Friday, Sept-
ember 7th ; Friday;- October 26th ;
Friday, December 14th.

IRISH GUARDS BAND: . .
Tuesday, June 26th ; Tuesday, August
7th ; Friday, August 21st ; Friday
November 2nd ; Friday, December 21st.

Shakespearian Nights.
CAPT. LEWIS says that he is arranging

a series of Shakespeare Nights "
which will take place fortnightly. The

first play to be broadcast is " Twelfth
Night."

Wireless Concert Programme.

ON
page 544 will be found the cast and

story of " Twelfth Night, "
which will be broadcast from 2 L 0

on the 28th inst. This will enable listeners.

for that item.
*

. . Radio Exhibition
AR. CECIL MOYLAN, manager of

1V1 the " Electric Pavilion," Clapham
Junction, tells me that so many

exhibitors have sent in their applications
in connection with the " Wireless Week "

' that the proposal to hold the exhibition
in the Pavilion has been abandoned.
Instead, the hall of Messrs. Arding &
Hobbs, Ltd., Clapham Junction, has been
obtained and will be open for a fortnight
from May 19th. ARIEL.
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THE BROADCASTING CONTROVERSY.
Reply by B.B.C. to Recent Charges.

CERTAIN sections of the entertainment
industry and their supporters would
have you believe that a deadly blow

has been dealt to the British Broadcasting
Company. If such a blow has been made, it
has failed to reach us.

The British Broadcasting Company will
keep faith with its many thousands of
listeners -in, and will continue to provide
ever -improving programmes of entertain-
ment. Here are some facts, as distinct from
the fears upon which the opponents of
broadcasting are building their fabric.

The theatrical managers have suggested
that they cannot allow the British Broad.
casting Company to steal their entertain.
ments, and a cartoon, appearing in a weekly
journal, pictures the Broadcasting Company
as a little boy crawling beneath the tent
walls of a circus. The same managers suggest
that," as the result of broadcasting, the
theatrical industry has suffered and will

- .suffer injury.
Extraordinary Possibilities.

The facts are that in every instance
where a theatrical play has been broadcast,
the suggestion that the Broadcasting Com-
pany should do this has originated with the
theatrical interests themselves.

As the result of the broadcasting of a
pantomime and three musical plays, we
possess some twenty-eight foolscap pages of
summarised letters, bearing names and
addresses of persons who have booked seats
for these plays, and in one instance up to
twenty-one stalls for a single production.
In these letters alone we have evidence that
between 2,000 and 3,000- seats have been
hooked by listeners -in, and it is impossible
for us to judge how many other seats have
been booked by persons who have not
troubled to write and acquaint us of the
fact. We do know, that amongst thbse
who have written are persons who have not
been to a theatre for ten years.

The entertainment industry seems to
have the mistaken belief that broadcasting
exists for entertainment purposes only. This
is not the case. The nightly talks now
radiated from London and the other stations
are proving intensely popular and indicate
the extraordinary possibilities of broadcast
telephony in the provision of information
which can enlarge human outlOok and in-
crease enjoyment of life. The British
Broadcasting Company has already arranged
that in many departments of human interest
the greatest authorities of the day will talk ;
a form of activity that so far has never
been attempted by the entertainment in-
dustry, despite its national value.
Gramophone Industry Friendly.

Another step in the campaign against
British broadcasting was the publication of
a suggestion that the gramophone industry
had forbidden artistes who are accustomed
to making records to take part in broadcast
concerts. We have pleasure in stating that
this is not the case, that the Gramophone
(His Master's Voice) Company, the Colum-
bia Company, and Aeolian Company are
all friendly towards us and have never
refused permission for their artistes to

broadcast, and that the manufacturers of the
Edison -Bell and Winner Records state that
they would be willing to do anything in their
power likely to assist the British Broad-
casting Company. This company states that
the progress of broadcasting should un-
doubtedly stimulate business in many
directions and reduce to a very great extent
the unemployment in the country.

With regard to the concert artistes, the
British Broadcasting Company officials met
the Concert Artists Association at St.
George's Hall on Sunday last, when the
manager of this company offered to meet a
committee of the Concert Artists Associa-
tion with a view to establishing a minimum
rate for artistes. .

At the same time certain agents and
agencies, whether working independently or
under pressure from elsewhere, are straining
every nerve to prevent bands and artistes
with which they are associated from broad-
casting, even though in many instances the
artistes themselves would like to do so.
In the case of a number -Of leading bands,
these have . decided to broadcast, despite
losses of contracts threatened in other
directions.

The public undoubtedly realise by now
that the present campaign is taking the form
of an attempted denial to them of certain
entertainment, which by the march of
science they are entitled to, and is being
given in America, the United States,
Canada, France and other countries.

Auditions at 2 L O.
Happily there are many able artistes who

have indicated to us that they will not sub-
mit to the treatment proposed, and there are
also a number of enlightened persons in the
entertainment world who are not sym-
pathetic to the methods at present being
employed with a view to crippling us.

These argue that where a man has talents,
and a fair offer is made for the use of these

talents, no third party should be allowed to
forbid the enjoyment of these talents by the
general public. The services of these
people will still be available for broadcasting.
At the London station alone, no less than
72 artistes were given auditions in one day,
and the average for the last three or four
weeks has been over 250 artistes per week.

" Still a Free Country."
We are satisfied that the British love of

fair play has not disappeared, and feel that
our immediate duty is to reassure everyone
that we are going forward with redoubled
energy. We are erecting two new stations,
one immediately in Bournemouth, and
another at a later date in 'the North of
Scotland. We are also enlarging our con-
tracts with big military bands, and organis-
ing groups of players of our own for the pro-
duction of British dramatic masterpieces.
We are leaving no stones unturned -to prove
that even in the development of a new
industry, Britain is still a free country.

£17000 in Prizes
WIRELESS REVIEW AND SCIENCE

WEEKLY, on sale Tuesday, 29th inst.
(3d., from all bookstalls and newsagents),
is offering £1,000 in connection with two
competitions, open to all readers, and for
which there is no entrance fee whatever.
It is anticipated that there will be a
considerable demand for the first issue,
and, in order to make certain of securing
a copy, readers should place an order with
their newsagents right away, if they have
not already done so. Some of the greatest
living scientists have contributed to
WIRELESS REVIEW AND SCIENCE
WEEKLY, and there is no doubt that,
with " Popular Wireless " as a companion
journal, a criterion In wireless literature
has been set.

The well-known amateur station belonging to Mr. F. 0. S. Wise, of Hornsey, N.8.
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A LEAD IN DEVICE.
DIFFICULTY is often experienced in

bringing the lead-in wire direct to
the set without a, break and terminal

connection. A common method is to use a

piece of ebonite tube fitted through a hole in
wall or window -frame and containing a
threaded brass rod with screw -up caps at
each end. The down -lead is soldered to the
outside cap, but soldering a connection to
the inside one is out of the question, unless
flex is used, which may be neatly coiled up on
the wall when not in use.
" den " this is ideal, but for a drawing -room
it is both unsightly and unpopular with
housemaids and other wielders of duster and
brush. Terminals and plug and socket
joints enable a detachable wire to be used
from wall to set, but are productive of
resistance losses, especially after time has
dimmed their brightness with corrosion, or
when inexperienced hands fail to make
" all tight."

As Efficient as Soldering.
A perfect all -metal joint between lead-in

wire and set, enabling the indoor part of the
lead-in to be removed when not wanted, is
obtained by a simple adaption of the
" mercury cup " contact used in the " Pohl "
type of commutator. A short piece of glass
tubing of just sufficient bore to allow the
lead-in wire to pass through it is sufficient
insulation if fitted through wood. On the
inside the wire is cut off about an inch and a
half long, well cleaned, preferably with
hydrochloric acid, and bent downwards to
fit into a short piece of ebonite tube with the
bjttom end corked, containing mercury.

To affix the tube necessitates no holes or
screws-simply a piece of linen in. by
21- in., sonic thread and thick shellac
varnish. To the end of the connecting wire
running to the aerial terminal of the set is
soldered a right-angle bend of stout brass
wire. This is cleaned and " tinned " by
rubbing with mercury and may be dipped
into or removed from the mercury cup in an
instant. The resulting contact is as efficient
as a soldered join, and since mercury does
not oxidise in air, the amalgamated end of
the -detachable wire .will remain bright and
clean, if not 'handled. By making several

connecting wires of different lengths
and similar arrangements with the
earth -lead, the instrument may be moved
him room to room.

It must be remembered,
however, that the extension
earth or aerial leads must
be arranged in accordance
with the demands pf
efficiency in respect of in-
sulation, etc.

The earth lead should
always be short and of very
low electrical resistance, but
does not necessarily need
insulating. Separate earth
leads for different rooms are
sometimes possible.

The aerial lead should
be highly insulated and
should take the shortest and
straightest line to the set
that is pofisible. Finally,
don't sacrifice too much
efficiency for the sake of
convenience.

THE STORY OF

TWELFTH NIGHT.
A Comedy, by William Shakespeare.
To be Broadcast from 2 L 0 on Monday,

28th inst.

Scene t A City in Elyria and the sea -coast
near it.

CHARACTERS.
ORSINO, DUKE OF

leeveta .. Gerald Lawrence.
SIR ANDREW AOUE-

CHEEK Nigel Playfair.

.. Henry Caine.
MALVOLIO .. Herbert Waring.
ANTONIO
CLAWS. . . . George _Hayes.
FABIAN
VIOLA )
SEBASTIAN i"
OLIVIA ......Enid Rose.
Maine Mabel Tate.
PROLOQUE Cecil Lewis.
VOICE FOR LYRICS .. Philip. Wilson.

Sebastian and Viola, twin brother and
sister, who were so much alike as to be
almost indistinguishable, were shipwrecked
on the Isle of Illyria, owned by the Duke
Orsino, who was in love with Olivia, a rich
countess. Olivia, however, had abjured
the sight and company of men for seven
years, on account of the death of her
heather, whom she dearly loved. Viola
was rescued, but they could not find her
brother, and, whilst lamenting his loss,
she heard the story of Olivia and Orsino,
and decided to enter the service of Orsino,
disguised as a page, Cesario.

Looking exactly like her brother, Sebas-
tian, she served the duke faithfully and
became his confidant, but found herself
falling in love with him. He told her of his
passion for Olivia, and, solicited her services
to plead his suit. The fair countess lost
her heart to the young. Cesatio, who
naturally rejected her declarations of love
with contempt.

Later, Sebastian appeared on the 'scene
just in time to save Cesaiio from fighting a
duel with a former admirer of Olivia's.
Olivia mistook Sebastian for Cesario,
continued her wooing, and found to her
joyful surprise that Sebastian, although
inwardly puzzled, encouraged her, and
they married within a few hours of their
meeting.

When all the errors caused by this
extraordinary likeness between the brother
and sister had been cleared up, Olivia
showed no dislike to the exchange, and
Orsino turned his attentions to Viola, whose
beauty, even in boy's clothes, had always
attracted him ; and so, from page -boy and
friend, she becomes " Orsino's mistress
and his fancy's queen."

SIR TOBY BELCH

Cathleen Nesbit.

The High Speed Automatic Wireless Transmitter in the wireless eaSizs of the s..s Majestic.
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Numberless as the Bay motes

that people the sunbeams"

THE power of the microscope
discloses the wonders of the
infinitely small.

The power of the valve produces
enchanting music from the myriads of
negligible currents that flock through
space.

Choose your valve with the same care
as you would a microscope.

THAT MEANS A

MULLARD.
Advt. of the Mallard Radio Valve Co., Ltd.,

London, S.W.12.
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...RESULTS WERE
REALLY MARVELLOUS.
We read 2 L 0 with t wo
pairs of 'phones on
table, at 3 ft. distance.
Beard songs clearly at
9 or 10 ft. distance.
I think it is well
worth trying nay Loud
Speaker after results
on two pairs of
'phones as above."
Extract from a Scottish
letter on reception in North

Britain

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

Write to -night for lists giving particulars
of over erystal sets and famous 'phones.

The British L. M. Ericsson Mfg. Co., Ltd.,
International Buildings, 67 73, Kingsway, W.C.2.

WARNING!

When you ask
for Ericsson
'Phones look

for the slams
ERICSSON
BEES TON

stamped thereon
Don't accept

" Continental"
stuff as Ericsson's

2 - Ar.A.14Arm
RECEIVER

Packing and Postage Extra.
One, only 9d. Two, if-.

SENT ON 7 DAYS' APPROVAL AGAINST CASH
Obtainable at your Dealer or direct from

THE ACME OF
PERFECTION

J B
PRECISION CONDENSERS

Accurately and completely
assembled as illustration.
Metal to Metal bearings.
Ample size adjustable. Re-
quires one hole only for

mounting on Panel.
Correctly designed to take up less

room
Guaranteed not under adver-

tised Capacity.
A PERFECT ARTICLE
AT A LOW PRICE.

.001 8'6
'0005 - 7/-
-0003 - 5/9

JACKSON BROS.
Condenser Specialists

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

'Phone : Gerrard 6187

A PLION
LOUD S PEA KERS
The World's Standard
Demonstrations at our

Showroom :
THE ALCRAPHONE SALON,

25 26, SAVILE ROW,
REGENT STREET, W.I.
'Phone Regent 1075.

ALFRED GRAHAM & Co.
St. Andrew's Werks,

Crofton Park, LONDON, S.E.4.

'Phone: Sydenham 2820/1/2
'Grants : Navalliada, Catgrecn, London.

Scotland-Mr. F. M. MILLIGAN.
25, Renfrew Street, GLASGOW.

Ireland-Mr. A. R. MUNDAY,
41, Chichester Street, BELFAST.
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FURTHER PICTORIAL VALVE DIAGRAMS.
By OSWALD J. RANKIN.

THE three pictorial diagrams shown
represent the three most popular
methods of arranging three valves

in one unit. The first diagram shows
how . to connect up the valves to form
a three -stage low -frequency amplifier or
note magnifier ; in the second diagram the
first valve is arranged as a detector and
the secondAnd third valves as low -frequency
amplifiers, and the third diagram shows
what is probably the best three -valve
circuit in general use, viz., one valve H.F.,
one valve xectifying, and one valve L.F.

The Deciding Factor.

Here we have three different circuits
each employing three valves. Unfortunately,
there is no such thing as a general circuit
suitable for all, since X might live practically
next door to the broadcasting station, while
Y is 40 miles and Z 90 miles away. X, Y
and Z must, therefore, each select the circuit
most likely to suit them. We should feel
sorry for Z if he owned a crystal set and
built up the three -valve amplifier in the
hopes of picking up the broadcast telephony,
and we should think X rather foolish to
adopt the arrangement shown in Diagram C,
for he would merely be trying to " guild the
lily." In fact, X should really keep out of
the picture altogether unless he is installing
a loud speaker. The circuit shown in
Diagram C is the best one for Z, and we
will Y to find out for himself which
of the two circuits B and C is most likely to
suit him, although we would recommend
circuit. B.

A beginner, should not be guided by the
others get:- It should be remembered

that some are more privileged than others
concerning the use' of reaction, etc. These
circuits are all non -reacting and may be
used for the reception of the broadcasting
without fear of causing interference by re.
radiation. However, if it is desired to use
reaction without fear of becoming a criminal
this may be employed in circuit C. if coupled
to the high -frequency transformer. For
particulars of this the reader is referred to
an excellent article on the subject appearing
in PoruLAR WIRELESS, No. 44.

When Using Loud Speakers.

Diagram A is purely a note -magnifying
circuit. In this case the single rheostat
controlling all three valves will- be found
quite satisfactory providing the resistance
spiral is made from fairly stout wire capable
of Carrying the 11- amperes of current
without heating. The ratio of note magnifica-
tion will be : 5 x 5 x 5=125. This means
that if a crystal receiver is used the signals
will now be approximately 125 times louder
than originally.

It is a mistake to regard a loud speaker
as a magical piece of apparatus made to
connect to any old set for the purpose of
making the signals louder. At its best, it
is no more than a more or less sensitive
earpiece with a horn attachment, so that
it will be obvious that if we expect it to
function satisfactorily before we have
amplified our signals sufficiently, we shall

be disappointed. It is not the loud speaker
but the power behind it that counts.
If signals can be heard distinctly when the
'phones are held some distance away from
the operator then one can reasonably
expect the set to operate a loud speaker.

This simple test should lie carried out before
making the' investment.

Makers of- loud speakers cannot be held
responsible for the inefficient working of
the receiver. Broadly speaking, three

(Conlinued.on, page 548.)

A three -valve low -frequency amplifying circuit. A, input from eceiver 'phone terminals ; B, B, '001
mid. fixed condensers connected in shunt with primary windings of second and third transformers ;
C, output to H.R. 'phones, or H.R. oud speaker ; D. '01 mid. fixed condenser in shunt with 'phones

and H.T. battery ; X, earthing lead.

B
A

E

C C

0

First valve rectifying, second and third valves L.F. amplifying.-A, variometer; B, grid leak and con-
denser; C, C, '001 mfd, fixed condensers in shunt with primary windings of L.F. transformers ; D, output to

headphones ; E earth.
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FURTHER PICTORIAL
VALVE DIAGRAMS.

(Continued from page 547.)

stages of low -frequency amplification will
be required for the present type of com-
mercial loud speaker, which, in the writer's
opinion, is yet a long way from being
perfect. In most cases crystal rectification
is preferable to valve rectification. A
well -adjusted -crystal will give clear signals
without distortion, and should there be any
distortion, loud speakers have an uncanny
habit of amplifying this in preference to the
telephony or music.

Advantage of Variometers.
Diagram A is a good all-round loud

speaker circuit. The connections of the
'phone condenser should be carefully noted,
and it is important that the capacity of this
should not be smaller than .01 mfd. The
fixed condensers in shunt with the primary
windings of the second and third trans-
formers should have a capacity of 00l or
.4)02 mfd. This is a circuit having separate
high and low-tension batteries. The
negative H.T. is joined to the negative
LT., and earthed at X to prevent howling.

Diagram B is a very. simple circuit which
can be recommended for broadcast reception.
The variometer may be replaced by any
other suitable tuning device, and a few
experiments should be carried out with
'phone condensers of different capacities.
The variometer possesses a distinct advan-
tage over any other type of tuner. If the
amount of winding is approximately correct
it permits very sharp tuning and no variable
condenser is required. When we consider
the loss of efficiency by " damping " caused
by the capacity of a variable condenser,
we can appreciate the utility of this little
instrument. It can also be used in place of a
variable condenser, but as it comprises two

coils in series it naturally follows that when
used for this purpose it must be connected
in series and never in shunt. If all three
valves are of the same make it is a good
plan to change them about to determine
which one will function best as the rectifier.

Separate Rheostats Advisable.
Under normal conditions, it would be

difficult to think of a more satisfactory
method of arranging the three valves than
that shown in Diagram C. The H.F. valve
is here shown coupled to the rectifying

valve by means of a plug-in transformer,
but this arrangement may be modified to
suit individual tastes and various degrees of
advancement. The provision of a separate
filament rheostat for each valve is of great
importance, since each valve is employed
in its own exclusive circuit. Similarly,
a few experiments should be carried out with
separate values of high-tension current.

We will now leave the reader to study
these three -valve circuits, and in the
near future we propose to deal with a trio
of four -valve circuits.

First valve H.F., second valve rectifying, third valve L.F.-A, tuning inductance (any suitable type) ; B, 003.
sold. variable condenser ; C, earth ; D, H.F. transformer ; E, grid leak and condenser ; F, '001 mfd.

fixed condenser ; G, output to headphones.

USEFUL WRINKLES.

The platinum wire from the stem of an
old burnt -out electric light bulb snakes a
very good cat's -whisker. Wind the wire round
a nail to give it a spiral form and the cat's -
whisker is then complete. This is an im-
provement on the ordinary copper eat's-
whisker as the platinum does not oxidise.

To prevent your aerial ropes from rotting
and to make them thoroughly waterproof,
it is a _good tip to work tallow into them
thoroughly and thus save the expense of
specially prepared rope.

* * *

A cheap and quite efficient variable con-
denser can be made in the following way.
Make an ordinary fixed condenser and leave
a tab jutting out on one side from every
metal sheet. Connect a telephone terminal
to each tab and by running a steel knitting -
needle through these terminals the capacity -
of the condenser can be varied.

* *

When soldering zinc plates, remember
that zinc is a very soft metal and will run if
you get the iron too hot.

Fuses are the safety valves of electrical Dry batteries should not be stored in
apparatus. damp or warm places.

The uncles of 2 L 0 take a " breather as they climb up the many stairs to the new studio.
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"GEC0PHONE" SERVICE DEPOTS
  .7"

'11; N

74

7

GECoPHONE

The Sign by which they are recognised.

TO ALL "GEC0PHONE" USERS
Whilst the user of the " GEC0PHONE is always sure in the
knowledge that it will give him satisfactory service at all times,
yet it is conceivable that occasions will arise when information or
assistance of a technical nature may be required and that he may
desire to purchase in his own locality spares and replacement parts.

To meet the convenience, therefore, of the many
thousands of " Gecophone users in all parts of
the Country A CHAIN OF GECoPHONE "
SERVICE DEPOTS HAS BEEN ORGANISED
which links up every town and district and which
ensures expert advice and attention to one and all.

All Gecophone Service Depots have been care-
fully appointed with due regard to their technical
knowledge and skill in wireless matters.

All possess facilities for the re -charging of
Accumulators and all hold stocks of necessary
replacement parts, such as High Tension Batteries,
Valves, Head -phones, Accumulators, Crystals, and
such like.

LOOK FOR THE " GECoPHONE" SERVICE SIGN.

Printed List of registered " Gecophone "
Service Depots post free on application. !

Advertisement of
THE GENERAL ELECTRIC CO., LTD.

Head Office : Magnet House, Kingsway, London, W.C.2.
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The Speed of Ether Waves
How the
LISSEN REACTANCE ( P. Patent) Method Amplifies Feeble Signals

186,000 MILES A SECOND-THAT IS THE SPEED AT WHICH RADIO SIGNALS TRAVEL.
The greater the distance they travel, naturally, the weaker they become. But radio signals never come to an end. Every signal sent
out disturbs the ether, and may be picked up if the receiving. apparatus is sensitive enough.

LISSEN REACTANCE (P. PATENT) METHOD BUILDS UP WAVE ENERGY.
The feeble impulses of distant signals can be amplified by using the ILISSEN REACTANCE (P. PATENT) method, which will
BUILD UP WAVE ENERGY before passing it on to the Detector Valve. The LISSEN REACTANCE method is high -frequency
amplification achievedin its most t.11icient form. Every receiver sl'ould have at least one stage of LISSEN REACTANCE.

NEW LISSEN REGENERATIVE REACTANCE (P. PATENT).
ONE KNOB CONTROLS TUNING AND REACTION.

This is the new unit on which on have worked for many mouths. It is super -sensitive, and makes every receiver capable of spanning
great distances. Embodies hilly variable non -radiating reaction. NO SWINGING COIL IS USED. SELF -TUNED. May be
used withimt a variable condenser, but owing, to the sharp tuning possible we recommend a new LISSEN Vernier to be shunted
across. (This is barely r in. in diameter. I.issen one hole fixing, price 12,4.)

RANGE irm to 4,000 metres. Complete, £2 : 12 : 6
Regeneration over the whole range.

Internally connected switch operates over contacts that in effect provide nearly co tapping!,
making tuning very selective. LISSEN ONE HOLE FIXING, easily fixed on any panel or
side of case. Length diameter 2:.; in., dial 2" in. Blue print and. instructions sent.

AMATEURS-Go to your dealer and ask for LISSEN RADIO
FREQUENCY. If your dealer cannot show you, send direct
to factory. Anything wanted sent post free, or any informa-
tion. furnished. After purchase, whether direct or through
dealer. we are always happy to assist amateurs.

PEA! PR-Vour customers are interested in LISSEN Apparatus.
..rder through factor or send direct. Few doss

possible.

LISSEN COMPANY,
8-16, Woodger Rd., Goldhawk Rd., Shepherd's Bush:

'Phone;
1072 HAMMERSMITH. LONDON, W.12.1

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

LIST dd. POST FREE, or apply on Trade Headinq.t

LISSEN APPARATUS- Well thought out, then well made!

LISSEN REACTANCE
(P. PATENT)

STILL TO BE USED.
150 to 600 metres (6 tap-
pings giving effeet. of 12). 27 /6

Complete
150 to 10,000 metres (11
tappings giving .Real of 32120). CI unmet 0
Blue print sent with each

LISSEN one hole fixing.
stage //./'.--use EITHER Ile
LISSEN REACTANCE or
I ht. LISSEN REGENERA-

TIVE REACTANCE.
2 shine, It . 0110 LISSEN

REACTANCE and one
LISSEN REGENERATIVE
REACTANCE. or wo
LISSEN REACTANCES as
the most etliee alternatiie.

itZaclioRtai% ocilas
out.

IF
you Want to un-

derstand Wireless,
then you need good,

dependable Books on
the subject. Those
published by Radio
;Press Ltd. -and obtain-
able at any Bookseller -
are produced by an
organisation devoted
exclusively to Wireless
Literature. You- may
he sure. therefore, that
All Radio Press Books
are thoroughly reliable*
and essential tn every
man who is taking more
than a. sup edictal
intereat iu Wirel,;.

'17 ',;,'i.,,i,s0" -11, I

John Scott -Taggart, F.Inst.P.
2. Simplified Wireleis - 1/ -

John Scott -Taggart, F.Inst.P.
3. Row- to Make Your Broadcast

Receiver 1/6
John Scott -Taggart, F.Inst.P.

4. Hoc! to Erect Yuur Wireless it

Aerial. I /-
H. Mittel!,

S. The Construction of Wireless
Receiving Apparatus 176

P. D. Tyere.7. How to Make a " Unit "
Wireless Receiver 216

E. Redpath.
9. Wireless Valves Simply I

Explained 216 I
John Scott -Taggart,

JO. Practical Wireless Valve Circuits 216 I
John Scott -Taggart, F.Inst .1'. ,II. Wireless Licences and How

to Obtain Them 1/-
1g Those printed in heavy type have been

published within the past few days. ;

Postage: 1111. per Book, extra. ;

Radiol'ircositd
PUBLISHERS OF AUTHORITATIVE WIRELESS LITERATURE

D EVER EUX CO U RT, STRAN

The Hall -mark
of Quality for

Genuine Wire-
less Components

OUR TYPE No. 2.

Panel Mounting (or can
Assembled complete tar

Assembled complete foe
be used as separatePanel Mounting, includ-

unit),
We Specialise in ing Iverine Scab, Pointer

Mounted on four legs,
Variable Condensers, and Knob.

and complete with special
. t nassembled

mlid Ebonite Knob and
lessacale

Engrared Dial 0-180.
andend

Capacity Ni'. of Price

ass. plates.

Plates.
:00000175 43 12/6

57 13/6
.0005 29 11/6
.0003 19
.0002 13

91-
v.000,,iler 73-

81-7/
6/6

-'These. COncleniters enclosed
in uperior Mahogany
case . .or Dust. , proof
rolitiloill Mounting. Add
7/6 to above prices. Type .0005. Ivoriuo Scale. 0-180, ad.
W.B.C. CRYSTAL DETECTORS. W.B.C. Switch Arms
Type 1. (Tusti:60f) Vertical W.B.C. Filament Resistance 3/6

1/6

. or. Horizontal Mounting ... 4/6 W.B.C. Filament Resistance
Type 2. (Dustproof) Vertical Dials 1/3

Mounting only
Type 3: Open, for Panel

4/- W.B.C. Valve Holders 1/3
W.B.C. Fixed Condensers,

31(innting
W.B.C.- Telephone Board

2/- guaranteed capacities, .0003
1/6

W.B.C. 'Basket 'Coils, set of
10/6 W.B.C. Leading -in Tubes:

to- .006

12 in., 114; 6 ill. 1/-
(6 pairs), in series

7, 3a0---3,000 metres, 4/6 W.B.C. Wound Inductance
W.B.C. Solid Ebonite Knobs, Tubes: 12 x 4, 3/3; 6 x 3i,

- tapped 2 MA. - - 6d. 213; 5 x 4 2/ -

All w.n.c. Components are Guaranteed attd the
same dist ittetire Ebonite Knob is used on all parts.

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

WHITESIDE, BLOOMFIELD & CO., LTD.,
1 & 2, Ham Yard, Great Windmill St., Piccadilly Circus, London, W.1.
.'Phone: RECENT 3749, Cables: TITMOUSE, LONDON
CITY RETAIL BRANCH: 31, MEREDITH ST., ST. JOHN'S ST E.C.1.

'Phone: Clerkenwell 5884.

OUR NEW TYPE
No. 1.

.001 12/.

.00075 11/- 6/-

.0005 10/- 4/9

.0003 7/6 3/6

.0002 6/6 2/9

.0001 5 /6 2/3
Vernier 5/. 21 -
Instructions to assemble

sent with every set.
Dircular Ebonite End-

plates, 116 a pair.
Ebonite Dial 0-180, 1 /3.
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TELEPHONE RECEIVERS.
By J. H. REYNER, B.Sc.

Even the most advanced amateur will find this article interesting to read,
while it is quite within the comprehension of the beginner.

THE telephone receiver is one of the
most important components of 'a wire-
less equipment. With a crystal set

a good telephone will make all the difference
between success and failure. It follows,
therefore, that a thorough understanding of
the principles involved will be of great value
in assisting the amateur to choose his tele-
phones from a number of instruments on the
market, ranging in price from 16s. to 50s.,
or more.

The essential principle of a telephone is as
follows : The currents to be detected are

passed round the windings of an electro-
magnet which is placed in juxtaposition to a
diaphragm of soft iron or iron alloy (Fig. 1).
These varying currents attract the dia-
phragm with varying pulls, which cause
sound waves to be set up, these in turn
affecting the, ear -drum.

"Resonance " must be Avoided.
Such a crude arrangement, however,

would be totally unresponsive to the feeble
currents dealt with in wireless work, and
certain modifications are necessary. If the
exact relation between the current in the
windings and the pull on the diaphragm is
investigated, it is found that if the dia-
phragm is subjected to a permanent mag-
netic pull, and the received currents are
arranged to make this force slightly greater
or less, a much more sensitive arrangement
is obtained, the sensitivity depending on
the intensity of this permanent magnetic
field.

A hard steel permanent magnet is there-
fore employed, suitably shaped to fit inside
the case of the receiver, and fitted with
special pole -pieces, over which the windings
are fitted. The diaphragm rests on the rim
of the case and across the top of the pole -
pieces (Fig. 2). In the ideal case the dia-
phragm is just clear of the pole -pieces, so
being perfectly free to move, and yet still
in a strong magnetic field.

The next point to be considered is the
diaphragm. Any Piece of iron in a varying

magnetic field absorbs some of the energy
in the field and converts it into heat. To
reduce this loss of energy the diaphragm is
made of some alloy of iron having less
tendency to absorb the energy, and yet
just as satisfactory as regards magnetic
properties. Such a material is " stalloy,"
an alloy of iron and a smaller per-
centage of silicon.

Again, the diaphragm is made as light
as possible consistent with sufficient me-
chanical rigidity, and is tightly clamped
at the edges to prevent it from moving
other than under the influence of the cur-
rents iu the windings. The system, more-
over, has to be carefully designed to avoid
" resonant" notes-i.e. the diaphragm
may tend to vibrate of its own accord at
some definite frequency, so that every time
this note is reproduced by the telephone
it is greatly exaggerated.

The " Reed " Type.

current involved is very small but at a rela-
tively high pressure. The low resistance type
being wound with thicker wire, is more
robust, but involves the use of a telephone
transformer, which transforms the small
relatively high -voltage current. into a larger
current at a reduced pressure of which the
low -resistance telephone is able to take full
advantage.

There are other types of telephone re-
ceivers, such as the Baldwin telephone,
which achieve the same results by different

WASHER

IJU
PERMANENT
MAGNET

COILS

POLE PIECES
SCREWED ro
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MAGNET

ESON/rE
illCOVER

CLAMPING
DIAPHRAGM

POSITION

0/ARHIVAGAI

CASE

FIG.2

In the Brown Reed type of telephone, a
highly sensitive instrument, the diaphragm
is made of very thin aluminium, supported
at the sides by gold -beater's skin, thus pro-
viding a very light mechanism indeed. The
centre is clamped to an iron reed which is
under the influence of the magnetic system.
As the pole -pieces are adjustable, as
previously described, it will readily be
understood that this is one of the most
sensitive receivers on the market. The
system, however, has a distinct resonant
frequency which is a disadvantage in wire-
less telephony, although it may be dis-
tinctly useful when receiving Morse signals.

The coils round which the current is
passed may be wound with many turns of
fine wire (high resistance) or fewer turns of
thicker wire (low resistance). Where the
telephone is to be inserted direct in a
crystal or valve circuit the high -resistance
pattern should be employed, since the

means, but practically all the telephones
on the market at the moment are of the
type described above.

It will be seen, therefore, that there are
two essential characteristics, from Ole
point of view of sensitivity.

Loss of Energy.
(a) A strong permanent magnetic field,

obtained by the use of good quaity steel or
steel alloy.

(b) Accurate machining of the parts so
that the diaphragm is as near as possible
to pole -pieces. In some makes of tele-
phone, the pole -pieces are adjustable
relatively to the diaphragm by means
of a small screw, so that the most sensi-
tive position may readily be obtained.

It is estimated that even the best tele-
phones only convert about 1/1000th part of
the energy they receive into sound waves,
and that the movement of the diaphragm
is of the order of 3/100,000,000ths inch. It
is obvious, therefore, that attention to detail
is all important, and the reason for the great
differences in price becomes apparent.

Mr. H. Bennett, of Fernside Lodge, Hollybush Hill, E. 11, and the neat receiving set that he has constructed.
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THE 2 L 0 CONCERTS
A Criticism by CECIL COOK.

Mr. Cook has for some years been actively connected with the organisation of the Queen's Hall concerts, whilst during
the Great War he held the position of controller of the Government Department that dealt with the Garrison Theatres and
Cinemas. He is also a composer of some note, the music of " The Willow Pattern - being one of his best-known compositions.

He is therefore able to write with authority on the subject, of musical broadcast items.

THE criticisms which are being levelled
by the London Press generally at the
2 L 0 Broadcast Concerts are only

another proof of the impossibility of pleasing
everyone. One critic considers them high-
brow," another looks upon them almost with
contempt and demands music similar to that
given at Queen's Hall. A third condemns the
programmes as uninteresting and poorly
performed, yet another declares the music to
be chiefly by nonentities,,while a London
daily would like to abolish forthwith. the
entire organisation that has been set up and
amiably offers to provide, free of charge and,
presumably, for all time, concerts far more
interesting and varied than those to which
so many thousands listen each night. The
purpose of this little article is not to argue on
the fairness or unfairness of the above criti-
cisms., but, rather, to help people to realise
Some of the difficulties in such an under-
taking and to offer one or two, perhaps, use-
ful suggestions.

Wide Appeal Required.
Criticism, especially in art, is mainly a

matter of personal opinion, and is frequently
made, if not without personal, knowledge, at
all events without practical experience of the
subject. As one, however, who has had
large experience in organising and drawing
up the programmes of some of the most
important concerts in London, who during

- part of the, war and after Was in sole charge
of all the official entertainments fer soldiers
in this country; and who, lately, was respon-
sible for the musical side of the production of
" Polly" at the Kingsway Theatre, and con-
ducted for some, weeks many of its earliest
performances --in conjunction with Mr.
Eugene Goosscns, the present writer may
perhaps claim the privilege of putting for-
ward some of his views on the subject.

The number of listeners -in to 2 L 0
must amount to tens of thousands, and one
notes that the farther one gets into the
suburbs and outskirts of London the more
the number of aerials increases-erected, be
it said, mostly on medium -size and small
houses. On the edge of a market garden
between Hounslow and Twickenham may
be seen an aerial leading into a small cottage,
probably occupied by one of the farm
labourers, whilst in a small village on the
borders of Surrey and Hampshire, some
miles from a station, I have come across a
five -valve set in a tiny inn. Therefore the
B.B.C. have to make a wide appeal in their
entertainments and to study all classes.

A Source of Anxiety.
They cannot cater only for the musical

enthusiast., who, it is sorrowful to confess, as a
class is very limited in number, which is
proved by the fact that high-class vocal
concerts seldom pay and orchestral concerts
practically never. Would the Royal Phil-
harmonic Concerts take place were it not for
guarantors? Look where grand opera has
landed one -well-known impresario ! The

very popular Promenade and Symphony
Concerts must always be a source of anxiety
to those who have to foot the bill. How
many attend, or even have heard of, the
Chamber Concerts which have taken place
for years at South Place, Finsbury, where
the best instrumental quartettes and trios
are heard, as well as high-class vocal music ?
Here one finds ,the real music lover. It is
almost an education in itself to go there.

An Art In Itself.
The cost of good concerts is almost pro-

hibitive. A singer who decides to give a
recital at one of the lesser halls has t,o ven-
ture round about ESO on the undertaking,
an amount which takes a lot of getting back,
and I have in mind a small orchestra of 16,
including conductor, which, for no more
than four hours' work a day, costs £125 per
week to keep going.

Now, having indicated very shortly' and
inadequately some of the difficulties of the
position, it will probably be admitted that
the B.B.C. deserve credit for what they
have already accomplished. But, at the
same time, there remain other grounds for
criticism, and these lie mainly in the way the
programmes are presented. With such
names as Wagner, Brahms, Beethoven,
Mozart, Liszt, Gounod, Tschaikowsky,
Rachmaninoff, Grieg, Elgar, and many
another, in the programmes, it cannot be
said that there is ,a lack of good music, but
the fact is that the composition of a good
and interesting musical programme is a
difficult matter. It is so difficult that it is
almost impossible to maintain a constant
level of excellence-especially when it has
to be done every night. It is almost an art
in itself, and needs taste, judgment, style,
variety, and contrast.

Lacking in Contrast.
The items require to be chosen with

great discrimination and discretion, and
it is here that, in my opinion, the Broad-
cast Concerts fail lamentably. No at-
tempt at choice seems to be made. What-
ever comes along is put in, and that this is
so is shown by the irritating repetition of
items, even in the same programme. Hence
they are frequently dull and uninteresting.
Further, singers are put on to perform three
or four songs in succession which are
frequently all heavy and lacking in contrast.
There might be something to say for such
a plan if a singer appeared only once, but
they invariably make a second appearance
later in the evening. It is the same with
the orchestra. Surely the better course
would be to variegate the concert with vocal,
instrumental and humorous and other
items, suitably arranged, instead of putting
them in casual groups.

It would be a good plan, also, to arrange
various classes of programme. For instance.
say, every other evening, the concerts might
be of a popular nature, with light and bright

Music and songs ; other evenings might be
devoted to music of a more serious nature.
Occasionally there might be, even, a pro-
gramme confined to the music of one of the
great masters, with, perhaps, a short address
on incidents in the life of that particular
composer. But always, and in every case,
care and discrimination are needed in the
choice of items. As to lectures generally,
if they are considered necessary, the subject
matter needs to be carefully chosen.

It must be great fun for those who possess
loud speakers to' dance to wireless, so we
must leave that part of the- programme
without criticism. But, to the musician, the
ordinary run of rag -time and jazz tune is
atrocious, with certain exceptions, such as
" The Kitten on the Keys," which, in its
class, is a superlatively clever piece of music.

Operas and Plays.
There is not much to say, either, for or

against the broadcasting of plays, as the
last word remains with the theatrical
managers, and if they do not acquiesce there
will be no more listening -in to plays.
Generally speaking, I am inclined to think
that more is lost than gained by the trans-
mission of plays by wireless. So Much
depends on personality, movement, light
and colour. Like humour, dialogue needs to
he -very pointed to hit the mark after being
dispatched through space.

Grand opera, yes, by all means, if possible.
One can enjoy opera with eloSed eyes. The
dramatic action usually moves slowly, but,
for purposes of wireless transmission, the
orchestral accompaniment, which is usually
of equal importance as 'the vocal part, needs
to be given as much prominence as the $ice.

One last Word, .and this has reference to
the artiste. If report, be true, and I cannot
doubt the source of -my information, the
B.B.C. are offering entirely inadeqUate
fees to singers and "instrumentalists for their
concerts. The labourer is worthy of his hire,
and it is not fair to ask artistes who have
spent a lot 'of money, on their professional
education to forego their just rewards. It
is their living and often a very hard living.
In the early days' of broadcasting many
singers were glad to give their services prac-
tically for expenses owing to the novelty of
the thing, but if the B.B.C. desire to
keep a high standard and to obtain good
talent they will have to pay artistes fair and
adequate remuneration for their -work.

DO YOU EXPERIMENT?
If you do then probably you have at
some time or another constructed some
piece of apparatus or obtained results
worthy of chronicling and passing on
to other amateurs. Popular Wireless
pays well for short bright articles of this
nature if accepted for publieatiort.
Drawings and diagrams can be rough
but should be cleat' in detail.
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and it will work perfectly if
made from Woodhall-Wireless components
Build your set from these quality parts, and you won't need to start again. We make them ourselves, know
your problems-for we were experimenters ourselves years ago-and know that each item is just right -for your
purpose. Order with 'confidence, through the post, if you cannot call ; and if what you want isn't,on this page,
ask us about it. We're almost :sure to have it. The always have time for personal dealing with every letter.

Variable Condensers
Assembled complete as shown, with
aluminium end -plates, for panel or table
mounting. Adjustable bearing, ac-
curate spacing.
P tor 3 Plates (approx. m0003) 4:3
P roe 5 '000r 4/6
P 103 9 .0002 5/-
P req. 13 ,. '0003 5/6
P 105 25 ,. '0005 510
P 106 5r mot 71-
Postage, x/3 extra." Knob arid Di 1

1/9 extra. '

Perikon Detector
Adjustable tension, instantly
fixed on " sensitive spot." Vibra
tion Cannot disturb. Complete
with crystals.
P 107 (Nickel plated) ,. 3'6
P rei7a (Brass) 3'3

Postage, 6d. extra.
P 108 Dustproof Detector

Neat, with ball -joint, and 9-ct.
gold Cat's -whisker.
P 108 (Nickel plated) .. 3/9 .

I' ro8a (BraSs) .. 3/6
Postage, 6d. extra. Special Guar-
anteed super -sensitive crystal,

r.'- extra.

Ball Joint Detector
Universally adjustable_ Remark-
able value.
P (Nickel) , . 2/ -
Ii Iona (Brass) .. 1/10
Postage, 6d. extra. p-ct. gold,
Cat's -whisker, 3d. extra. Crystal,

I!. extra.

H. F. Transformer
Broadcasting - 350/450
Each one carefully tested.
D.S.C. wire.
P air 419

Postage, 4d. extra.

Fixed Condenser
Guaranteed Mica Dielectric. All
capacities -0002 to '005.
P rte' .
I' ma, with accurate

megohms leak and clips, as
shown .. 2:3

Postage, 4d. extra.

1,'3

Filament Rheostat
 Firm contact, with core in winding;
eannotwarp with heat. - Complete
with -knob and connections.

Postage, 6d. extra.

Woodhall Variometers
for full efficiency
Put one, of these in your set, and
increase range and signal strength.
Extremely close coupling (approx.
1 -64th between winding). Internal
winding firmly fixed by special pro-
cess. Eliminates dead-end effect
and capacity losses. W.L. with
too ft. aerial, 2301730 metres. For
A.T.I. as supplied, or with .003
fixed condenser ,in parallel, this
forms a most efficient anode tuning
inductance. With massive ebonite
knob, as shown (or
knob. and dial), and 22/6
terminals
Postage extra. -Brackets movable

for panel or table mounting.

Variocoupler or Vario-
.meter--outside winding
A very useful and highly efficient
instrument, with a variety of pur-

Anises-as A.T.I., loose coupler (re-
quiring tappings on Stator and V.
condenser on rotor), reaction
coupler, or varionacter; in the

- latter case it gives a range of
35o,'65o metres on-, too. ft. aerial.
Witty -knob, as Shawn
(or knob and dial), 22/6--
and terminals.
Postage r!-- extra. Brackets na.ov
able as in case of Pitt.

The"All-on-deck"
Crystal Set

A real instrument, of unique
design, approved for broad-
cast reception. Unlikemost
sets, this outfit has tuner
exposed. The A.T.I. con
sists of the Woodhall Vario
meter Pr 12 (above) and the
detector; dustproof, is of
the Pcrikon type. The
tuning is extremely selec
tive, and every part is
highly efficient. Heavily
nickel -plated fittings, - ou

-- Radian Mahogaiiite-ipanel,
in highly polished case with
dust cover. l'rice, without
accessories, butincluding B.B.C.65/
Royalty

Post free.

Value in guaranteed Accessories: Post free.
Ericsson B.B.C. Anti -capacity Valve- n 2 in. Rod andSlider 1/4

(Cont.) 'Phones 19/8 holder.. .; .. 1/1 Bushed Knobs ' . 41d.
L.F. Transformer, -S uiplerc-cCi...y:t al., per. Lead-in Tubes, 8 in. 1/8

5 to a .. 14/6 Aerial Wire, too ft.,
- Grid Leak (a .m..) :: '1;2 7/2s, Phosphor. . .

,,,, t.G old Ca t'swhisker40. Knob and Dial, 3 in 2- BrOnze .. .. 3/-
: Trade Enquiries Ins'iled. ,

The Woodhall-Wireless Manfg. Co.,
Actual Makers of Wireless Sets and Parts - - - Members of B.B.C.

15, FURNIVAL STREET LONDON, RCA.
I ORDERING. Quote number as wellMoney

back in 7 days if dissatisfied. Postage fp e,..,
as description of article required. TO LONDON

_BY POST, on orders of 3of- and upwards. .*. EXPERIMENTERS.

Telephone: Holborn 5919. Radio Call Letters 2 HP.

Call at the Wireless Den in Too/is Court
(next door to PatentOffice),. Furaival-Strcet
for all your Radio requirements. -

Telegrams: Holborn 5919, London. -



Popular V' iretess Weekly, May 26th, 1913.

EDISWAN
VALVES

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
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.

We have had very considerable experience in the
: development and manufacture of the Thermionic Valve. :
 The first experiments in connectionwith the investigation 
: of the " Edison Effect," on which the working of a valve 
 depends, were carried out at our Ponders End Works :
 by Prof. J. A. Fleming, who was then in our employ 

DESCRIPTIVE LEAFLETS FREE ON REQUEST.
Also manufacturers of complete Receiving Sets, Accessories,

and H.T. and L.T. Batteries.
Ask your usual Dealer, and if unable to supply send us

a post card with his name and address.THE

EDISON SWAN ELECTRIC
CO., 7-,TO.,

Contractors to H.M. Admiralty, War Office, 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

MIOCRYsi
This is an excellent crystal
receiving set, which gives
very good results on all wave
lengths from 300 to 1,500
metres, and is suitable for
receiving broadcasting from
ships and long - distance
stations.
The adjustments are simple
and easily made, and the
silicon crystal detector well
maintains its sensitive state.
No batteries are required.

The set is sent out complete and includes
100 ft. coil of 7/22 stranded copper
aerial wire, 2 shell insulators, and one
pair 4,000 ohms double headphones.
Every set is tested and guaranteed to
receiving broadcasting up to 15 to 20
miles, and Morse signals from much
greater distance.
The "FELLOCRYsT " is British Made throughout.
Approved by the B.B.C. and Postmaster General.

PRICE Complete 15 6
Inclusive of all taxes. Postage 1/6 extra.
Extra 4,000 ohms double headphones ... 216 ,

Inclusive of all taxes. Postage 17 -

FELLOWS MAGNETO Co., Ltd.
LONDON, N.W.10.

Telephone: Telegrams:
WILLESDEN 1560-1. " QUIXMAG," 'PHONE, LONDON.

jo-egy yooct 47e-teet01
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AN EXPERIMENTER'S
CRYSTAL DETECTOR.

THE standard patterns of crystal detector
as stocked by the numerous wireless
stores are not particularly suited

to the serious experimenter in the fields of
crystal rectification. It is often necessary,
in the course of one's experiments, for a
rapid change of crystal to be made in order

that comparative results with similar
signals may be obtained. To do this with
the general run of detectors involves the
withdrawal of sundry pins and nuts of
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SIDE ELEVATION
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KNIFE 5wircHes

&OE EZEVATLoN

I

ORDINARY CRYSTAL CUR WITH
PitTEOF SPRING 82A545 RIVETED

THROUGH SCREWHOLE

particularly small and elusive dimensions,
which is by no means a rapid and easy
method.

It was with the idea of eliminating this
trouble that the writer evolved the detector

to be described. It is not claimed that the
general design is new : in fact, the actual
detector was constructed partly with
fittings from a purchased detector. The
diagram (Fig. 1) should give a general idea
of the construction, and the following
notes should explain its advantages.

The whole portion shown at C, in Fig. 1,
can be obtained by dismantling a standard
detector. If any difficulty is found in
obtaining the spring clips in which the
cups fit, they can be readily made from a
piece of stiff spring brass or copper in the
manner indicated by Fig. 3.

If a number of crystal cups are mounted
with the flat strip to fit the clip, and fitted
with different crystals, such as copper
pyrites, galena, bornite, silicon, etc., it
will be seen that a change can be effected
in a second by pulling one cup out of the
clip and pressing another in its place.

An Alternative Method
If it is desired at some time to adapt

the detector to double combinations, the
pip D (Fig. 1) holding the fine wire whisker
is removed, and a crystal cup with ,a hole
in the bottom, tapped the same as rod F
and fitted with a zincite crystal, may be
screwed on in place of D (see Fig. 4).

As an alternative to the spring clip for
holding the crystal cup, a single valve
socket may be substituted, and an old valve
leg soldered on to the cup used to plug
same in and out. If there is any difficulty

"411/i -% 7 /7_ -

FIG 4. ---As6t)

[(if ri I !f! i I

in obtaining a valve leg, a piece of brass rod
of the same diameter as the hole in valve
socket may be used, 'providing a longi-

VALVE P/N

VALVE SOCKET

0

tudinal saw cut be made in it in order that
a tight fit may be assured by opening out
the cut with a knife (Fig. 5).

This detector though home-made," and
a little unconventional in design, will be
found to give results quite as satisfactory
as those obtained from the more expensive
pieces of apparatus. As a finishing touch
the brass portions of the instrument could be
lacquered.

This photograph shows the wiring of a neat
crystal and 2 L F set constructed by Mr. H. Parker,

79, Hennon Street, Bolton.
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London

ff

Newcastle

Station.

  
11,0  1

 
   

Manchester ..

Birmingham ..
f f

Glasgow

Cardiff ..

Croydon

 

Call Sign.

2 L 

5N0
ft

2 Y

5 IT

.. 5 S C

 
.. 5 W A

,,f

G E D

THE BRITISH BROADCASTING STATIONS.
WIRELESS BROADCASTING PROGRAMME.

Hours cf
Transmission.

11.30-12.30

5.30-6.15 p.m.
7 and 9.45 p.m. ..
8-10.30 p.m. ..
8.30-10.30 p.m. ..
1130-12.30 p.m. ..
Usually 5.0-10 p.m.
8.30-10 p.m. ..
11.30-12.30 ..
Usually 5.0-10 p.m.
8.30-10 p.m. ..
11.30-12.30 ..
Usually 5.30-10 p.m.
8.30-10 p.m. ..
11.30-12.30

.

.

Usually 5.30-10 p.m.
8.30-10 p.m. ..
11.30-12.30
Usually 5.0-10 p.m.
8.30-10 p.m. ..
Throughout day ..

Items Transmitted.
Music
Women's " Hour "
Children's Stories
News ..
Music and various
News and music...
Music ..
Music, News, etc.
Music and News
Music ..
Music, News, etc.
Music and News..
Music ..
Music; News, etc.
Music and News..
Music ..
Music, News, etc.
Music ..
Music ..
Music, News, etc.
Music and News
Aeroplane Traffic

 

 

Wave -length
in Metres.

369
. .. It

f

ft

ft
400

385

42.5

415

353

000

Remarks.

Every week day.

Pt f t

 t f
Sundays.
Every week day.

f f ,f
Sundays.
Every week day.

/9 f
Sundays.
Every week day.

f

Sundays.
Every week day.

Sundays.
Every week day.

Sundays.

NOTE. -All times are B.S.T.
FORTHCOMING EVENTS FROM THE LONDON BROADCASTING STATION (2 L 0).

FRIDAY, 25th inst.-H. E. Blain; Esq., C.B.E. Chairman of the London Safety First Council, address on " Safety First," at 9 p.m.
Extracts from the following Operas, as performed by the British National Opera Co., will be relayed from Covent Garden and transmitted

from 2 L 0 on the dates mentioned : 26th inst., " Phoebus and Pan" ; 30th inst., " Hansel and Gretel " ; June 1st, " La Bohdme" ;
June 2nd. " Cavalleria Rusticana" and " Pmdiacci."
In " La Boheme " it is hoped that Madame Melba will sing.

NOTE. -See notes and news page for later details or alterations, if any, to hand.

THE CONTINENTAL BROADCASTING STATIONS.
BELGIUM

Station. Call Sign. Hours of Transmission. Items Transmitted. Wave -length in Metres. Remarks.

Brussels (1) .. Brussels 12 noon .. .. Weather report ..  NI 1100 Working days.
4.50 p.m... .. Aeroplane traffic 1100 When necessary
6 p.m. ... 60 Concert ... 1300 Sunday, Tuesday

and Thursday.
HOLLAND

The Hague PCGG 3-5 p.m... .. Concert 1050  . Sunday.
8.40-9.40 p.m. .. Concert 1050  Monday & Thursday

The Hague .. PCUU 7.45-10 p.m. .. .. Concert 1050 . Tuesday.
(Laboratorium Heussen)  9.40-10.40 a.m. 1050  . Sunday.

The Hague (Velthuy7en) PCKK 8.40-11.40 p.m. . Various  1050 Friday.
Ymuiden (Middelraad) PCMM 8.40-11.40 p.m. .. Concert .. 1050 Saturday.
Amsterdam P A 5 .' 8.10-11.10 p.m. .. Concert and News 1050 Wednesday.

FRANCE
Levallois-Perret (Radiola) S F R 2-3 p.m. .. Music .. 1780  . Sunday.

5 p.m. .. Stock Exchange News 1780  Every day.
5.15-6.15 p.m. Instrumental music - 1780 Every day.
8.45 p.m. . General News ..  1. 1780  Every day.
9-10.30 p.m. .. Vocal and instrumental concert  1780  Every day.

Paris (2) (Eiffel Tower) ... F L 6.40 a.m... Weather Forecast ..  2600 Every day.
11.15 a.m. .. Weather Forecast ..  2600  Every day.
3.30 p.m. Stock Exchange News .. 2600 .. Every day.
6.20 p.m.... .. Weather Forecast, Concert 2600 .. Every day.
10.10 p.m. .. Weather Forecast .. 2600 .. Every day.

Ecole Superieure des P.T.T.
Radio -Riviera (Nice)

7.45-10 p.m. Radio Concerts .. . 
2.30-7.30 p.m. Radio Conferences .. 1.

4501..
450 J

Tuesday, Thursday,
Saturday.

11 a.m.  News, Concert,
tzigane-. 460 .. Every day.

5.6 p.m... News, instrumental Concert 460 .. Every day.
9-10 p.m. .. Latest News, Concert. .. 460 .. Every day.

GERMANY, CZECHO-SLOVAKIA, AND SWITZERLAND
Berlin .. L P Financial News, etc. 2800 Every day.

(Konigsvimsterhausen) 11-12.30
4-5.30 p.m. .. Financial News, etc. 2800 Every day.

Prague P R G 7-11 a.m. and 3 p.m. Weather News, General News.. 1800 Every day.
9-2 p.m. and 9 p.m. Concert .. 4500

Geneva .. '  ' H B Concert .. 1200 Every day.

(1) If, 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.
NOTE. -All times are G.M.T., not B.S.T. in the Continental section only.
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LIGHTNING AND THE WIRELESS
AERIAL.

By H. W. GA1VIBRELL (Hon. Sec., Rugby & Dist. Branch of Radio Association) .

'THE attitude of the insurance companies
and the wireless man's dread of light-
ning, tend to mark the wireless aerial

as a curse and danger to humanity, whereas
if a little thought be given to the matter,
this ofttimes unsightly erection is a blessing
in disguise.

Ariel's remarks in POPULAR WIRELESS
of April 28th are perfectly logical ; in fact,
Maxwell-What a mine for the wireless man
to conjure withactually proposed cover-
ing houses With a network of wires as a
Protection against lightning.

The question of conduction of lightning
does not, however, effect the point at issue.
What I am actually concerned with is the
elimination by neutralisation of the well
known electrical phenomena. It is the old
story of prevention being better than cure.

Those of my readers who have investi-
gated the action of points in electrostatics
will remember that if a point be attached to
the surface of a charged body, such body
will discharge through that point, and the
discharge will be of the same potential,
negative or positive, as the charged body.

In 1749 Franklin said : " May not the
knowledge of this power of points be of use

to mankind in preserving houses, churches,
etc., from the stroke of lightning by direct-
ing us to fix on the highest points of these
edifices upright rods of iron made sharp as
a needle. Now, good reader, you may
think that the uprights rod of iron with
needle -like points is the pivotal feature of
my quotation, but you are wrong. It is the
one word " highest which draws my atten-
tion. It is that word that I concatenate
with the wireless aerial.

Practically- all aerial masts go. to a good -
height. Those who do not are not worth
cpnsidering (urine is one of the latter). Let
us therefore follow the advice of Franklin,
and place earthed spikes on our masts. -

Prevention of Lightning.

We will now consider the action of atmo-
spheric electricity. A cloud by some means
gathers a positive charge ; in accordance
with the laws of induction it induces a
negative charge on the earth's surface, and
when the potential difference between these
bodies is sufficient to overcome the specific
inductive capacity of the dielectric air, we
get 'a discharge known as lightning. If,
however, we erect our aerial mast with its
earth connected point, the charge induced

on the earth's surface will issue from the
point as a negative stream, resulting in the
partial or complete neutralisation of the
cloud charge, thus eliminating the possi-
bility of lightning.

It is obvious that the more of these
oppositional erections the better, and
taking into consideration the number of
aerials now erected, it should, by the intro-
duction of pointed conductors, be possible
to overcome lightning altogether, or at least
curb its ferocity.

Four Points Worth Noting.
The following, by Professor S. P. Thom-

son, may he of assistance to those who
consider my suggestion worth materialisa-
tion :

1. All parts of the lightning conductor
should be of one and the same metal,
avoiding points as far as possible (except,
Of course, at the top), and with as few
sharp bends and corners as may be.

2. The use of copper for lightning rods is
a needless extravagance. Iron is far better.
'Ribbon is slightly better than round Tod,
but ordinary galvanised iron telegraph wire
is good enough.

3. A good deep, wet earth should be pro-
vided, independent of gas or water pipes, to
which the conductor should be led down.
If any part of the conductor goes near a gas
or water pipe it is better to connect them
metallically than to leave them apart.

4. In ordinary buildings the :conductor
should be insulated away from the walls so
as to lessen liability of lateral discharge to
metal stoves, and things inside the house.

CONVERTING
FORD COILS.

THE coil should.be taken to pieces very
carefully, and will be found to con-
tain a large capacity condenser made

up of two long rolls of excellent tinfoil.
sandwiched between fine quality paraffined
paper. Sufficient material is contained in
a Ford condenser to make up a large
number of fixed condensers suitable for
wireless work, and they can be very easily
constructed; as shoWn in the .accompanying
photograph, Which portrays the materia
used and a finished grid condenser.

it will be noticed that two pieces of
foil, 1 in. wide, are cut off to the desifed
length, which allows z in. for connections.
The paraffined paper is cut slightly longer
than the foil and 2 in. wide. It is then
folded up the centre, and the foil placed
in the fold. The prepared sheets are next

Thedismantied materials contained in the condenser and, on the right, a finished grid condenser.

staggered so that the .1, in. foil projects
on either side, and the whole is folded up
into a flat, compact roll; when the foil.
can be bent back and clamped at each end
with thin brass or copper lugs.

The induction coil consists of a bundle
of iron wires, 6 in. long, covered with a
layer of insulating material on which is
wound a single layer of fairly heavy gauge
wires, which forms the primary circuit.
The secondary circuit is divided into two
separate coils of fine -gauge wire," placed
side by side, each measuring if in. long

The two prepared coils, the bundle of iron wires, and the finished transformer.

by 1 in. diameter. Each layer of wire
is insulated from the next by a sheet of
paraffined paper, and the whole is embedded
in a black, waxy substance which can be
used in place of Ohatterton's compound.

The primary circuit should be carefully
withdrawn and the primary winding
removed. The layer of insulating material
should also be removed, except for 11- in.
in the centre. The secondary coils should be
parted ; one coil should' ave about one -fifth
of the winding removed from the inside,
and the other coil worked down from the
outside until one -fifth of the winding
remains and it will slide inside the other
coil.

Lengths of flex should be soldered to
the starting and finishing ends of wire on
each coil, and marked for 'reference when
connecting -- IP, OP, IS, and OS.
It is finally assembled by placing the
two super -imposed coils on the bundle
of iron wire, which is then divided and
folded back over the coils to close the
magnetic field, and the whole wrapped in
insulating tape and connected up, when it

-will be found to function well as a low -
frequency inter -valve transformer.
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BROADCASTING
AND THE THEATRES.

By PHYLLIS DARE.

: IHAVE been asked to give readers of
POPULAR WIRELESS my opinions as to
the relative positions of the theatres

and the Broadcasting Company, and
whether I think the antagonism, if I may
call it such, that has 'sprung up between
theatiedand and' that company is really
as bitter as has been made out.

Miss Phyllis Dare.

In the first place, I am sure that the
theatre managers are not in any way acting
spitefully towards the new interest that has
come before the public-wireless telephony
and broadcasting-but they have a very
real doubt as to whether the proposal to
broadcast the plays and musical comedies
is going to assist in, or be adverse to, the
future position of, the stage. I think the
doubt is a very natural one, and there appear
to me to be several points both for and
against the broadcasting of the various
productions.

Two Points of View.
In, the first place, I am inclined to think

that the broadcasting of one act or so of any
piece will be a very useful aid to the theatre
concerned, inasmuch as those who have
enjoyed, the excerpt will assuredly 'wish to
see thelwliole" piece,' That Is -all very well
as long as the transmission' of= the 'acf -is
good'; but what if ieshouldlbe 'poor ? In the
case of the 'broadcasting-, of a portion of
any play, I- think that the . manageMent
should be allowed to choose the excerpt to
be -;broadcast, so that-= a. truly representa-
tivel:iiilprasion"- -shiittld': be' given- to the

who -listen to it. . .

So far the*_balahee is on. the side of the
broadcaster, so let us look at a point against
the. transmission :of theatre productions.

- The novelty_of wireless has still. a great
hold on theimaOjnations of the public, aid
I rather think' that the majority of them
would stay in during the evening to hear the
broadcasting iinstead of going out , to the
theatres and other, places of amusement.
This..is,,of course, talking of the people in
and around London, and to these the broad-
casting of a show in its entirety would prob-
ably mean' that they would not stir from

their comfortable fireside in order to see the
play when once they had heard it over the
wireless. It was the same with the electro-
phone, which made a slight difference to
the theatres, though in the ea/3e of wireless
the listeners -in would not be able to switch
on to a theatre every night, or even
choose their plays.

An Additional Attraction.
I believe that the act of the " Lady of

the Rose " that was transmitted the other
night was heard perfectly, and, as far as
I know, the'result was not at all detrimental
to Daly's, but rather attracted a number of
people to come and see the piece. How the
ordinary plays and drama would be affected
it is hard to say, for, of course, the musical
productions have a far better chance of being
broadcast with success than have the pieces
where only the spoken word is employed.
' Finally, -though my mind is not tho-
roughly made up on the point, I am inclined
to think that, judiciously used, broad-
casting will prove a useful advertisement
for the theatres rather than a serious rival.
I believe that -this would be especially the
case where people who live in the country
are concerned, for if they have heard the
plays by means of wireless, they will, on
their visits to London, probably come along
to the theatres in order to see the plays
for themselves.

REJECTOR CIRCUITS

WHILE experimenting with rejector
circuits with the object of eliminat-
ing the local broadcasting station

whilst listening to a more distant station; it
was found to be possible, by a suitable
arrangement of circuits, to receive two

broadcasting stations simultaneously on
one aerial, each station's signals being
received indePendently in a different pair

of 'phones. The following is a brief
description of the method adopted.

Two Receivers Used.
Fig. 1 shows an ordinary receiving circuit

with a rejector circuit added. L2 C2 and
L3 C3 are tuned in the usual manner to the
required station, while LI Cl is tuned to the
wave -length of the interfering station.
Now if the secondary of a second receiver be
coupled to LI as in Fig. 2, and tuned to the
same wave -length as LI Cl, the two stations
can be received one by each receiver. Thus

at 3i miles from 2 L 0 and using ono
aerial it is possible to receive that station
on a crystal detector, and at the same
time 5 I T on a 2 -valve receiver, both
stations giving good telephony and neither
interfering with the other, except, of course,
that there is a certain amount of less of
strength as compared with what would be
obtained if only one station were being
received.

CATALOGUES, Etc.
STOCKTON BUN have sent us their

new pamphlet dealing with the T.M.C.
complete sets. In the first few pages they
include some remarks of interest to those
who have not yet installed a set. They also
give details of the "Triumph" accumulator
charging set.

* *

We have received a pamphlet from the
General Electric Co. It is not generally
known that they have brought out a new
four -valve cabinet set with which excellent
results have been obtained. Aloud speaker
can be operated with a frame aerial up to a
distance of ten miles. America has often
been heard on their two valve -set.

* * *

A. H. Hunt, Ltd., are the manufacturers
of the A.H.H. combined wander plug,
valve protector and battery tester. They
are also the manfacturers of a new type
variable grid leak.

* *

The Economic Electric's new catalogue is
profusely illustrated and deals with high-
class complete sets and every type of
component and accessory.

*

The manufacturers of the Victor Wireless
apparatus have sent us a catalogue dealing
with their complete sets and accessories, all
of the highest efficiency and finish.
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ADJUSTMENT SIGNALS.
Every amateur should make himself acquainted with the details of the
transmissions dealt with in this article, as they form invaluable indications

of the true tuning, sensitivity, etc., of receiving stations.

Callibration Wave Transmissions

Time. Station. Call. Wave
Length.

System. Remarks.

0750 Air Ministry G F A 000 .. C.W...
0800 Air Ministry G F A 1,680 .. C.W. ..
0845 Air Ministry G F A 1,680 .. C.W. ..
1007 Paris ... .. L 0 .. 6,500 .. C.W. .. 1st, 10th, and 20th of month.
1020 Paris .. .. L 0 .. 8,000 .. C.W. .. 1st, 10th and 20th of month.
1035 Paris .. .. L 0 .. 1,680 .. C.W. .. 1st, 10th and 20th of month.
1800 Paris .. .. F L .. 5,000 .. C.W. .. 3 minute dash 1st and 15th of each

month.
1810 Paris .. .. F L .. 7,000 .. C.W. .. 3 minute dash 1st and 15th of each

month.
1820 Lyons .. .. Y N .. 10,000 .. C.W.'.. 3 minute dash 1st and 15th of each

month.
1830 Lyons .. .. Y N  .. 15,000 .. C.W. .. 3 minute dash 1st and 15th of each

month.

The above table will prove of utmost
value to the experimenter. By means of
noting the adjustments necessary a very
fair system of complete callibration over
quite useful ranges can be obtained.
Adjustments should either be carried out on
a separate heterodyne waveLmeter, or on the
closed circuit of the set. Readings over

U.R.S.L-
These letters, preceding a long dash of

some two- minutes or so duration, and
transmitted by some of the larger
stations, have no doubt caused some con-
siderable speculation among amateurs not
acquainted with the meaning of these
signals. These cryptic messages are in-

Time of Approximate Approximate
Station U.R.S.I. Wave -length Radiation Current

Transmission in metres. Height in Aerial..
G.M.T.

.
Eiffel Tower .. 10.35 p.m. .. 2,600 .. .. 85, metres .. 85 amps.
Nantes .. 2.15 .. 9,000 .. .. 135 .. 180
Bordeaux .. 7.55 .. 23,400 .. .. 170 .. 480
Rome .. .. 4.0 .. 10,500 .. .. 120 .. 100

very -comprehensive ranges can be obtained
by noting the positions indicated. by the
harmonics of these transmissions in the
following manner. Harmonics are in-
variably exact multiples of the fundamental
wave -length. Thus the first harmonic- of a
1,000 metre wave would be 500 metres, the
second 250 and so on. From these noted
points of adjuatment the " between "
readings can very easily be obtained.

Without changing the coil the condenser
reading provides an excellent method of
mathematically determining any unknown
watfe-length if the reading of a callibrated
wave or harmonic is at hand. The system
is quite accurate for all condenser readings
between 40 degrees and 175 degrees.

The simple rule is that taking the un-
known wave -length as x and the known as
y, the condenser reading of x as a, and y as
b

: : : ,j1;:
Therefore, suppose a 10,000 metre callibra-
tion wave is tuned in on a cloied circuit
with a condenser, reading of 100. The
square root of this reading---i.e., 10, will be to
the square root of any.Other reading between
40 and 175 as the square root of 10,000 is to
the square root of the wave -length indicated

_by any other such reading. For instance,
a reading of 49 would indicate a wave-
length of 4,900 metres.

tended to indicate that the stations trans-
mitting them are employing carefully
approximated powers of radiation. This
enables observations to be made as to such
phenomena as " fading," " blind spots,"
local absorption, night effects, topographical
variations, etc. Amateurs will find great

scope for experiment in these fields and may
discover the key to problems that are as
yet more or less unsolvable by even the
leading scientists. For -this reason, and as
a matter of general interest, a few details of
the transmission of U.E.S.I. signals aro
appended.

CATALOGUES, BOOKS,
ETC.

WE have received a catalogue front
Mitchell's Electrical and Wireless, Ltd.,

in which they illustrate their high-class
apparatus, both complete sets and com-
ponents.  Perhaps the two most. interesting
illustrations are of tbp ."_Lokap winding
machine and of their dew filaffieneregulator
which goes by tile same-paipc. With, tho'
winding machineamateurs can wind coilsto

any given wave-lenith, while they -claim
many _tspeciar features- for.; fhe filament
resistance. Their unit -system is also

The Electrical Apparatus Co., Ltd., liavg
issued.nn interesting leaflet of their complete
sets, both crystal and valve. All sets are of
the highest workmanship and efficiency,
from the crystal to the multi -valve -The-
sets are, of course, approved by the
and stamped B.B.C.

* *

A catalogue to suit those wishing to buy a
complete set, or the amateur wishing to
make his own set, has been forwarded to us
by the "Fellows Magnete CO., Ltd." The
apparatus- is high-class and well finished.
it is interesting to note that their service
department extends to testing any amateur
set free of charge, and advising on same,
providing it is sent carriage paid.

* * *

The Sterling Telephone and Electric Co.
have put on the market a single hand
receiver. The instrument case is of alumin-
ium with swivel and trunnion movement

"which, together with the smooth and well -
finished ear -cap, ensures a perfectly comfort-.
able fit to the ear. The instrument provides
a convenient means of reception, avoiding
disarrangement of the hair, and is specially
suitable for ladies.

The above photograph is a " close-up " of the wiring of a Reinartz Tuner. This type of set is
one of the most popular used in America at the moment, although, of course, " Supers " of

all kinds abound.
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OUR GREAT NEW COMPANION PAPER

I Scientific
1

i

i Adviser : 1

I

Sir Oliver 1

1

iLodgetER,S.,D.Sc.!
I j

and ScienceWeekly

A NEW
AND AUTHORITATIVE JOURNAL
FOR AMATEUR AND EXPERT

WIRELESS REVIEW" has been designed . to
appeal to all those whose interest in Wireless work is
not confined to " listening -in." It will deal far
more fully with the technical side of Wireless
development than is possible or desirable in a -paper
such as "Popular Wireless." Readers of our present
journal who are anxious to pursue the study of
wireless science more thoroughly will find this new
companion publication of ,ours an accurate, authori-
tative and reliable guide to all that is newest in
both theory and practice.
" WIRELESS REVIEW" will lie exceptionally well
illustrated with photographs and diagrams. No
pains or expense will be spared to make it a journal
of permanent.. value and importance, EVERY article
in it being of definite practical value-.the work of a
leading expert. No. i will contain two remarkable

prize offers with

£1,000
IN CASH AWARDS

No. 1
on sale

MAY 29th
1

ORDER FROM YOUR NEWSAGENT TO -DAY
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SOME PRACTICAL IDEAS.

AN " EARTHING " 'PHONE
HOOK.

APIECE of ebonite, about 4 inches
by 3 inches, is drilled and counter-
sunk to receive two 1 -inch wood

screws. A piece of strong springy brass is
cut to the shape shown in the figure the
ends rounded and then bent up to form a

hook. This is screwed on to the ebonite,
with a wire from the lead-in soldered on
behind.

Beneath the hook is fixed a small flat-
topped rivet of aluminium or some similar
metal, and when the 'phones are placed
on the hook, they press the spring down,
and, if the rivet is connected to earth, they
"earth" the aerial,, and so protect the
set from damaging atmospherics.

IA

CARBON COMPRESSION
FILAMENT. RHEOSTAT.

THIS rheostat of unusual design, pro-
vides smoother control of the filament
current than the conventional wire -

wound variety, and is easily made from

scrap at almost no cost.
noiseless in operation.

An ordinary cotton reel acts as con-
tainer for the resistance element, which

It is also quite

consists of eighteen little " pills " about
1- in. thick and in. diameter, cut from a
carbon rod from a discarded high-tension
battery. These may easily be cut without
breakage with a short length of broken
hacksaw blade attached to some sort of
handle, and are subsequently smoothed
on a piece of fine sandpaper.

Close up one end of the reel with a piece
of thin, springy brass (such as that from an
old dectric-light bulb), 1 in. by in.,
attached with two small screws. Put in
the carbons, which must be quite a loose
fit in the hole, and on top of these place,
upside down, a hi ass cap obtained from
the same source. This is for the adjusting
screw to work. against, otherwise it will
grind up the top carbon pill.

Fine Adjustment Possible.
The other end piece is of thick brass,
in. by I in., having a hole drilled in the

middle to pass the adjusting screw, two
for fixing the strip to the reel, and another
two near the ends to take screws and nuts
for attaching the rheostat behind the panel.
A nut is soldered on the underside of this
strip, over the centre hole, to suit the
adjusting screw, which may be a I - in.
Whitworth, 1I in. long. Any sort of knob
about 1 in. in diameter will complete the
instrument.

I would specially commend this rheo-
stat to the attention of those who use a
soft detector tube.

VALVE PROTECTION.

MANY valyes have been burnt out
either by sheer bad luck or through
the gross carelessness or stupidity

of one's friend's or relations. (This is the
usual way of potting it, I believe.) Anyhow,
a device which renders it practically
impossible to .connect the H.T. leads to
anything but the H.T. terminals should be
universally welcome.

One such device is as follows :
The H.T. terminals consist of split

brass pins, whilst the H.T. leads end in
short pieces of brass tube which are a good
sliding fit over the pins, and are protected
by a piece  of ebonite tube. The sketch
will make this quite clear. It would be very
difficult to make connection between the
inner brass tube and any ordinary type of
terminal, and the effort to do so would
draw attention to the fact that something
was wrong.

HOW TO MAKE SPADE
TERMINALS.

TAKE. El, piece of sheet brass, about 22
S.W.G. Cut off pieces, 1 in. by in.,
drill or punch in. hole, in. from

one end, in centre of each piece, and cut
into it with pair of snips, as shown in Fig. 1.
Next, cut with snips a in. from the other
end, h in. deep, and make another cut that
forms the V (dotted lines in Fig. 1).

The nose of the spade terminal can then
be trimmed off (dotted lines, Fig.. 1), or

left square, as preferred. Next, bend up
halves that are to hold wire, so that they
are at right angles, leaving a trough for
the wire.

The fixing is quite simple. Allow enough
wire so that when one half is bent over
there is enough wire to bend back, then
bend other half over it, so forming a locking
device. A piece of insulating tape can be
bound round the connection, if preferred,
which adds a finish to it.

A FEW TIPS.

pi To produce a mellow tone in the head-
phones, the following tip proves ' very
successful. Carefully remove the original
diaphragm from the 'phones and cut a
piece of mica of the same size. Across the
centre of the mica lay a small, perfectly flat
piece of tin, and use this for the new
diaphragm. This idea should not be tried
when the signals are not fairly loud.

*

The following is an effective and simple
way of testing the efficiency of telephones.
Having placed the 'phones on the head, put
the metal connection of one lead between
the teeth, holding the other lead in the hand
by the flex. Take a piece of metal-such as
a pair of steel scissors-and gently rub the
free tag. On doing this, a scraping sound
will be heard in the 'phones if they are O.K.
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WIRELESS ! WIRELESS ! WIRELESS ! and EVERYTHING for it.

DON'T PAY MORE ! We insist on being the
Cheapest in Great Britain.

NOTE. We are exclusively WIRELESS NOT DABBLERS!

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

" ERICSSON " HEADPHONES (Con-tinental). Our price., stamped B.B.C.,
per pair .15/3

" SUPER " FRENCH HEADPHONES
Brand new. 4.000 ohms, and guaranteed
toe], pair tested per pair 1579

L.F. TRANSFORMERS, Ratio 5 to 1.
All guaranteed. (Postage 1 /-) each 11 / 3

CRYSTAL DETECTORS. Adjustable_ 1 /61
CRYSTAL DETECTORS, - enclosed in

Celluloid unbreakable case 213
SWITCH ARMS, best makes 1/3 & 101d.
AERIAL WIRE, 7/22, guaranteed bard -

drawn copper. 100 ft. (postage 1/.) 21 -
CONDENSER VANES, faxed or moving

per doe 31d.
Real Gold Cat's Whiskers each 24.Real Silver Cat's Whiskers each Id.
CONDENSER SCALES, 0 to 180 cach 314.IVORINE LABEL SET, 12 different

readings the set 81d.
NUTS, 2 B.A per doz. 214.
NUTS, 4, 5, 6 & 8 B.A per doz. 24.
WASHERS, 4 B.A per dos. 14.
WASHERS, 2 B.A. per doz. 114.
FILAMENT RESISTANCES, smooth

action, marvellous value 1/1014. & 2/ -
CONTACT STUDS, with nuts and

le v .diela Per doz. 5d..

STOPS, huh mite al i uaabcry per dor. 711.
TERMINALS. with nut & washers,

cavil 14., led. & 24.
EBONITE KNOBS, 2 B.A., with nut &

washers each 2d.. 3d, & 4d.
SPACING WASHERS, large per doz. 23d.
SPACING WASHERS, amall per doz. ltd.
CRYSTAL CUPS, 2 screw each 14.
CRYSTAL CUPS, 4 srrew. each 2d.
FIXED CONDENSERS, allcanarlties,each 11;4.
EBONITE, cid to any size by machinery

while you wait per lb. 4 /-
TELEPHONE TERMINALS, -nuts &

washer. each 114.. .. per doz. 1/4
W. 0. TERMINALS, nuts & washer,

each 2d per doz. 119
PANEL BUSHES, drilled,. each lid.,

per doz. 1 /4
TOP CONDENSER, bushes, each 14.;

per doz. 114.
BOTTOM CONDENSER, bushes, each

14 per doz. 9d.
VALVE LEGS, nut & washer, each id.:

per doe 10d.
VALVE PINS, nut & washer, each 14.;

e,r. doe. 9d.
PLUNGER SPRINGS, complete each 11d.
SLIDER ROD, brass, 13 in. long, 3 in.

square, drilled rash 44.
Please remit ample postage.

SLIDER KNOB eaoh 24.
SWITCHES ON EBONITE, S.P S.1

(quality the best) each 116
SWITCHES ON EBONITE, 6.P D.T.

(quality the best) -each 1/11
SWITCHES ON EBONITE, li.P D.T.

(quality the best) each 219
CONDENSER SPINDLES, all stres in

stock, from each 114.
SCREWED ROD, 2 B.A., 12 in, long,

,ark 3d.
SCREWED ROD, 4 B.A., 12 in. long,

i aoh 214.
RUBBER -INSULATED LEADING -IN

WIRE Per yard 24.
INSULATORS, white reel, 2 in., each

114. Per doz. 114
INSULATORS, white ligg, each 24.,

per doz. 1/9
SPECIAL HERTZITE CRYSTAL,

large Piece each 1014.
WOUND INDUCTION COILS tPost-ago 9d.).

12 0 4 9 x 4 6 x 2/ 6 x 3 6 x 2
2/8 2/5 2/2 1/11 1/8

TAPPED INDUCTANCE COILS, 20
tappings wound to 1,600 metres each 2/11

VARIOMETERS (Tube Type) complete
,i i i 11 knob 4/6

ggELKAYPP WIRELESS CO., 225, Bishopsgate, London, E.C.2.
Trade Supplied -Accumulators charged on premises.

Open Sunday: 11-2.30, Telephone: Bishopsgate 2292.

42.11=MMIMMIIIMIr"

DO NOT MISS THE OPERA SEASON
SECURE YOUR APOLLO SET IN GOOD TIME.
APOLLO CRYSTAL SETS COMPLETE FROM £3 : 10 : 0,

APOLLO VALVE & CRYSTAL
COMBINATION RECEIVE R.

Type 7. instrament only. inched -
:lay all royalties, £5 : 3 : 6

Complete tvith all
accessories, £12 : 12 : 0

This Set contains a High Frequency Amplifying Valve combined
with a Crystal Detector, which is a most successful combination. The
High Frequency Valve assures a long range, and the Crystal detection
gives much clearer and better toned signals than a purely Valve Set.

Complete sets of parts for home built sets supplied.

CRAIES & STAVRIDI,
4, Bunhill Row, London, E.C.1.

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,

I rupeiries 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.

HAVE YOU HAD OUR
NEW LIST? --"-

To

.-,If not, send 7 ELECTRICAL

this coupon __, SUPPLY STORES,

To -day. .,..-.
.,

II, FOUNTAIN ST., HALIFAX.
10118.11111

Send per return post your New List
to:

Name

Address

(POPULAR WIRELESS 2615123)



Popular R ireless Weekly, May Nth, 1923.

NOTES ON THE CHOICE OF A LOUD SPEAKER.
By J. F. STANLEY, B.Sc., A.C.G.I.

This article deals with some points that should be very carefully
considered by all intending purchasers of loud speakers. A good
loud speaker can be quite moderately good, but a bad one can be

worse than the most primitive phonograph.

IT is a well-known fact that a certain
amount of distortion always takes -
place when reproducing speech on a

loud speaker, and that the degree of dis-
tortion increases as the amplification is
increased. Some loud speakers distort
much more than others, and anyone con-
templating buying such an instrument
should insist on being given a demonstra-
tion before the final purchase is made.
There are various sources of distortion in
loud speakers, and these may be elaSSed
as those due to the actual reproducing
mechanism and those due to the horn or
trumpet.

There are also other causes of distortion,
such as those due to the amplifier used,
and those due to the acoustic properties of
the room or hall in which the loud speaker
is installed, but since these factors are ex-
ternal to the loud speaker itself we need not
dWell on them in these notes.
Tests for Distortion.

Let us consider for a moment the dis-
tortion produced by the actual reproducing
mechanism of the loud speaker. The
source of the trouble here lies in the dia-
phragm, or in the reed in certain types of
instrument. In the writer's opinion the
reed type of loud speaker is far more
sensitive than the diaphragm type, but the
distortion produced by loud signals is also
slightly more marked.

For the reproduction of C.W. Morse
signals the reed type scores every time,
but for telephony the writer recommends
the diaphragm type. Furthermore, the
diaphragm should preferably be a good
deal larger and thicker than an ordinary
telephone diaphragm, since in this case the
natural period of vibration of the diaphragm
will be well below the normal speech
frequency.

This is an important point, and the
cause of the " tinny " sound produced by
sonic loud speakers is due to the fact that
the natural frequency of the diaphragm
corresponds very nearly with the frequency
of the sound being reproduced.

When this is the case resonance effects
are set up which, though sometimes useful
when receiving signals of a constant pitch,
are very unpleasant in the reception of
speech and music.

Another blatant source of distortion
occurs in the trumpet of the loud speaker,
and the following test is very useful when
choosing an instrument. Remove the
trumpet from the " works " of the loud
speaker, and press the narrow end of the
horn against your lips. Then try to spit
down the horn, just as though you were
trying to play 'that awful instrument of
torture, the bugle. Then one of the three
following things will probably happen,
viz.

(a) A loud, deep note like the bellowing
of a, cow will be produced ; (b) a fairly
high-pitched note, corresponding to, say,
" middle C " on the piano, will be heard ;
or (c) no sound at all will come forth. If
the latter case results, then the horn is a
good one, as far as freedom from distortion

is concerned, because we now know that
the horn has no natural frequency of -its
own within the range of audibility.

If a loud, deep note is heard, as in
case a, then the horn can be considered
satisfactory from a distortion point of
view, because the natural frequency of the
instrument is considerably lower than the
average speech frequency. Certain reso-
nance effects may be heard when reproduc-
ing the bass notes of an orchestral item,
or when a very bass voiced singer is filling
the night with music, and the cares that
infest the day-sorry, Uncle Arthur !-
but these notes will be very rarely met,
and need not be worried about. If result

The eflicieniand compact receiving set assembled
by Mr. L. H. Hirst, 227, Quarmby Rd., Quarmby,

Huddersfield, Yorks.

is obtained, thank the salesman very
much, but do not buy the loud speaker..
The resonance effects will be very serious.

A good non -curved horn should always
give the result c, and therefore, if you
are thinking of buying a loud speaker, the
writer suggests that you get one with a
straight horn, if possible. Why is it, then,
that so many instruments are provided
with curved horns ? The reason is simply
that in order to produce a large volume of
sound a large horn must be used, and if
the horn were made straight it would
probably be three or four feet long. This
would be- very cumbersome, so that in
order to make the loud Speaker more
compact, this long horn is bent round into
the curved shape so familiar to us all.

But it is in the process of bending the
horn that the distortion trouble tries to
creep in, and the final shape of the trumpet,
therefore, requites to be carefully designed.
If the curved horn, when blown into as
described above, gives no sound at all, or
only a very bass note, then you can buy
the thing in safety. In the cheaper varieties
of loud speakers, however, the note emitted
sometimes has a moderately high pitch, -as
in b, and, as already stated, this type
should be avoided.

Eight Valves for 2 L 0.
In conclusion, remember that loud

speakers, like the proverbial bricklayer, do
not like to be overworked. DO NOT USE
MORE AMPLIFICATION THAN IS
ABSOLUTELY NECESSARY. The
writer once heard a. loud speaker trying to
reproduce 2 L 0 ten or fifteen miles away
with the aid of eight valves ! How the
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B.B.C. has survived the advertisement is_
quite beyond comprehension. But perhaps
the audience did not realise that it was
2 L 0 with which they were being deafened.
The sound was very much like being inside
a large and busy workshop. Remember,
therefore, if you buy a small loud speaker,
do not expect -it to do the work of a large
one. If you buy a large one, do not expect
it to do the work of a stentorphone, and if
you buy a stentorphone, heaven help you !

A CINEMA " WIRELESS
WEEK."

THE cinemas have not been backward
in recognising the immense part
that broadcasting and all branches

of wireless play in the interest of the public.
Radio plays have been filmed where prac-
tically everything is done by wireless, loud-
speakers have been installed in other picture
houses, but the purely educational and
scientific side has been neglected up to the
present.

A new line has now been struck by Mr.
Cecil Hoylan, manager of the PaviliOn
(2 X L), Clapham Junction,who has arranged
a wireless week to commence on Monday
May 28th. Non -technical pictures are to be
shown, dealing with the methods employed
in broadcasting wireless telephony, and a
competition for the best piece of horne-
made apparatus is to be held. The ap-
paratus may take any form and no fees or
conditions of entry are demanded, other
than that the exhibitor must be a bona-.
fide amateur. The exhibits will be divided
into two- classes, according to the ages of
the competitors. Mr. H. S. Walker, owner
of the well-known station 2 0 M, and
Major Stevens, both of Wireless Equipments,
Ltd., have kindly consented to act as judges.
Radio Exhibition.

The great climax, however, is reached on
Sunday, June 3rd, when a special afternoon's
entertainment, consisting of an entire
programme of wireless pictures, kindly lent.
by Messrs. Gaument, Ltd., Goldwyn, Ltd.;
and the Marconi Wireless Telegraph Co.,Ltd.,
will be held. The entertainment is open to.
all, admission being by invitation, and teti
will be served, to cover which a nominal
charge of 6d. per head is being made.

Ft7rther attractions will be found during
the " wireless week," in an exhibition of all
the latest apparatus and radio novelties!
to be shown in the grand vestibule,

This special week should prove of great;
interest to our readers, who will find many:
useful tips besides greatly advancing their
knowledge of wireless. It is a chance that
should certainly not he

A South African amateur's set. This neat little
set was constructed by Mr. B. C. Biram, of 15,

Banskia Road; Rosebank, Cape Town.
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THE ART OF MISCHA LEON.
By " ARIEL "

All those who heard this great tenor recently broadcast from 2 L 0 will enjoy
reading the following delightfully intimate details of Mischa Leon

behind valves."

IF anyone has a " broadcasting voice "
that person is Mr. Mischa .Leon, the
famous operatic. tenor from the Grand

Opera, Paris. ' I itait,heard him " on the
wireless," and wits so  amazed at the
quality and fullneaS With which his notes
came through that determined to go to
the broadcasting studio when he was singing
and " compare voices," as it were.

Accordingly the other ,evening found me
in the " Chamber of Horrors " once more,
though it held no horrors fin. the famous
tenor. It was appallingly.-liet, and there
did not seem to be room to'breathe. In
the centre of the floor, as usual, was' the
microphone, in front of which Mr. Mischa
Leon was standing, while all round were
grouped the members of the orchestra, con-

. ducted from a Corner-apparently the only
available space-by Mr. Jefferies.

Mr. Mischa Leon.

A rap of the baton, and then the orchestra
burst out with the Preisliedfrom " Meister-
singer." I listened carefully.- "Now," I
thought, ." I shall be able to find -out how
much of the quality of the voice is. lost on -
its journey through the ether." But I
was to be agreeably surprised. For when
Mr. Mischa Leon commenced to sing I
realised at once what a perfect medium is
wireless telephony. The voice to which I
was listening was in no way different from
that which I had heard previously via the
ether.

As I watched Mr. Mischa Leon throwing
his whole soul into -the wonderful piece of
music he was singing,. I realised why it was
that he is considered to have .a perfect
broadcasting voice.

He sings regardless of the microphone
and its unresponsive coldness ; no longer
is ho just a singer singing a song; but he
lives the part he is portraying, and micro-
phone and ether combined cannot take away
the personality from his voice.

" I love singing in this studio," Mr. Mischa
Leon said to me afterwards. " The won-
der of it all inspires. me. To -night, for in-
stance, my voice is being heard in Berlin,
Madrid, and by a friend of mine out on the
Atlantic on his way to America." 

" I have just returned from Prague," he
continued, where I have been singing
' Carmen,' and if any of those who -have
heard me out there have receiving -sets they
will be able to hear portions of the operas
over again as I sing them here in London.
It is very wonderful that the voice should
be reproduced so exactly over such great
distances."

Wonderful Modulation.
Going along to the transmission room

we were greeted with smiling faces every-
where, and congratulations were poured
'pan Mr. Mischa Leon for his success.

Inside the room, among the many instrul
ments, is a large indicator which in' effect
registers the strength of, the music that. is
being broaciqlst, and this instrument had
suddenly jumped when Mr. Mischa Leon
commenced to sing, till it registered -his voice
as being about six times as powerful as the
orchestra !

" The sudden jump rather surprised ns,"
said the engineer -in -charge of the trans-
mitting room, " and I had to modify things
a little as the effect would have been over-
whelming when heard in the ' phones of
listeners -in."

" I did not think I was singirp, as loudly
as all that," laughed, Mr. Mischa Leon.

" It's not the joudness ,rso much as the
fact that you have what we rail a ' broad-
casting " was the reply.

WIRE " KINKS.-
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rag along it; this will remove any ordinarg
nke.inks in the wire, and make it as good as

'Where there is a bad kink in the wire,
do not pull it out, but try to behd the wrie
back to its proper position. Hold the kink
gently with a pair of fiat -nosed pliers, and
bend the wire back in the direction of the
arrows, as in Fig. 2.

Always remember that copper wire is
rather brittle when twisted badly, and
handle it carefully.

Flexible wires, such as- telephone leads
and lighting flex, also' call for care in
handling. In the case of baring flex,
remove the outer cotton or silk covering
arid the rubber sheath first. A vair of small
scissors are best for this job. Then unwind
the inside cotton covering, and the- whole
number of the flex wires are intact. If a

NIIHEN cleaning off the covering of
VV- copper wire,- whether silk, cotton,

or enamel covered, refrain from
using a_ knife wherever possible. If the
covering is lightly rubbed- with a piece of
glass-paper. it will come off quite easily.
A knife is liable to make a nick-- in the
copper, and so weaken it that the wire will
break off if bent at all.

Dealing with Flex.
When small quantities of wire are bought,

it is often rather kinky. To straighten this
out as good as new, fix one end of the wire
round a nail, firmly, catch hold of the wire
with a piece of soft rag, so that it passes
through the hand, as in Fig. I. 'Put a
gentle pressure on- tbe wire, and draw the

knife is used, very often a number of strands
are ;cut away. In a wireman's exam. the
number of strands arc counted by the.
inspretoia to see. &any have been ant Off.

A Hint on Soldering.
When a p:ece of flex has been bared, the

outer cotton or silk covering tends to fray_
out. To prevent this bind it for a,botit half
an ineb with cotton. This will' also
strengthen the lead at the joint. Another'
good tip is to bind the leads with cotton
where they meet in the case of twin flex
Or telephone lead's.- (See Fig. 3.0 This will
prevent the flex untwisting.

Very often the wires in flex are dirty, and
it is difficult tosolder them. In this case,
untwist the wires from their -usual twist and
twist them in the opposite direction. 'This.
Will bring the clean inside wires to tho,
outside, and make a much -better soldering
job. Never use Soldering spirits ; use either
resin or fluxite.

**************

WIRELESS REVIEW
AND SCIENCE WEEKLY.

The first issue of this new and important weekly
journal will be on sale on Tuesday, May 29th.
Never before has any wireleis paper provided
such a magnificent first number. Articles by
Senatore Marconi, Sir Oliver Lodge, F.R.S. (who
will also act as Scientific Adviser -in -Chief), are
sure to attract considerable attention.

Further, £1,800 is offered in prizes to readers, - -
the details of which are fully given in No. 1.

Don't Fail to purchase a copy of this areal
new companion paper to Popular "Tireless.
Trice 3d.
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GET IT at GAMAGES
You can only save a few shillings by buying "cheap"
apparatus of uncertain origin, but you can save
endless trouble by buying all your needs from
Gamages. Here every single purchase can be relied

upon. Experiments and research in the Carnage
Broadcasting Station maintains their lead in
design. Behind all is the Carnage reputation for
Quality and Value-second to none in the World.

WRITE NOW FOR NEW WIRELESS CATALOGUE. POST
Fuller's " BLOCK"

ACCUMULATORS

6 volt 40 amp.
FILAMENT RESISTANCE Special Price

An excellent article with perfect move-
ment. Very efficient. Price Carriage Paid.d)

Post 4d. -
RUSTPROOF

UPRICHT

CRYSTAL
DETECTOR

A beautifully
made piece of
apparatus. Po-
lished ebonite
top and base.
withBurnishedLacquered
brassMetal fit-

tings. Very
sensitive and
efficient in
nse. Trans-
parent cover

protects die Permanite " Cry -
still from dust. Price, complete 7/.
Post 6d. with crystal,

CRYSTAL
DETECTOR

London made. Silicon
and Gold Point, base3p x 3 x
2 in. of
Polished
Mahogaby,
Buniishc d
and Lac-quered
Brasswork,
Nbonite
Knob.
Puce /e
pos t/ V
free.

Bargain oiler of Ex-
W.D. stock, absolutely
unused,

2 volt 40 amp. 10/6Special Price

4 volt 40 amp.
Special Price

31/6

,,, .....

SPECIAL
OFFER OF

SULLIVAN'S
8,000 ohm.

Ex-W.D.

HEADPHONES

imperfect condition

" 15/- Pair
CORDS,

3/6 per pair

VARIABLE CONDENSERS
(P' 1)1

0005 fads.
Special Price
'0003 infds.
Special Price

16/6
13/9

'00045 infds.
Special Price
00006.
Special Price

HICK CLASS

ON -OFF SWITCH
Heavily Nickelled. Strongly

made and Very efficient.

Post 3Price 2/6,1.

Dr Dielectric
type. Faraday
House

The
illustration
shows one
type but our
stock compri-
ses several
types, all of
which can he
recommended.

'001 mfds.
special Price

25/6
14/9

8/6

LOW -

FREQUENCY

AMPLIFIER
Designed to give

the maximum
efficiency in ampli-
fication. Polished
mahogany cabinet
with ebonite top.

PostPfriceee 50/-
Set of Parts for
making above 42 6

Tapped
on Secondary;
covering band of
Wave -lengths 300 to L000
metres. Undoubtedly the most efficient for shorter

'wave -lengths, especially with crystal receivers. }'ticsrii, 6

FR EE

HICHLY-EFFICIENT

INTERVALVE

TRANSFORMER
as illustration. Small
and compact. Ratio
4 to 1. Offered at
the Special Price of

Post Effaced! 15/6

ADJUSTABLE

LOOSE

COUPLER

FIRST IN 1908.-I GAMAGES, HOLBORN, LONDON, E.C.1. FOREMOST TO -DAY.;

JEARY "SENSIFONES"
Including B.B.C. Every set tested
TRADE MARK. and guaranteed.

4,000
Ohms 27/6

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

Send your order NOW.

The JEARY ELECTRICAL Co., Ltd.
8, Lambeth Hill, & 97, Queen Victoria St., E.C.

Also at GLASGOW, BIRMINGHAM, &c.

EBONITE FOrtWIRELESS SETS
Sheet, rod and tubing in all sizes kept in
stock and cut to any required size while
you w-ait,or sent by post on receipt of cash

We can turn anything in Ebonite.

THE EBONITE TURNERY WORKS
(BURCE, WARREN & RIDCLEY, LTD.),

91/92, Great Saffron Hill, London, E.C.1.
'Phone: 8572 CENTRAL.
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GEARY THE TOREADOR.
By RIGHAM BIIRLAC.

The exploits of the inimitable Geary, exclusively chronicled from time to time in " Popular Wireless," are intended
merely to amuse, and if there is a moral to each of these episodes it is just that there can be amusing and lighter phases

of wireless without introducing prejudiced derision.

THEpopularity of that amiable as,s Geary
-I _think I mentioned before_ that I
love him like a brother-was at high-

water mark during. his presidency of the
local radio, club, but it certainly overflowed
like a spring tide afterihe club's.first annual
outing,- complete with four courting couples
'and the inevitable fair one of uncertain age
but quenchless hoPes.

We"got no further afield in this episode
than the fainous great sward known for miles

' around here as OneTree Four Acres, a four -
acre field with one tree in one of the acres.
'Geary had never been nearer to Spain than
picking up E G'C's weather report or eating
those infernal onions, " to keep away the
catarrh," as he says. Gosh ! When he
breathes on an ohm it has more power of
resistance than a mho. Of course, there
was that Spanish girl at Ramsgate who-
but there ;

Well, there was Geary on a push-bike,
with apparatus dangling from him like
Santa Claus. There was Mrs. Burlac, Mrs.
Geary, and Miss Geary, in a pony -cart with
a picnic basket, and I on a motor -cycle,
with young Bill Geary making intermittent
contact with the pillion. Bless my soul, how
that boy's jaws did rattle-just like the
tapper -back on a coherer. I may mention
that I was invited merely because I loaned
the club a few trifles such as the pony -cart,
the portable frame aerial, the portable
receiver, and a crate of beer. Geary is
nothing if he is not generous, and I believe
he said I was welcome. The other radio
bugs hopped on a 'bus, and passed us en
route. They made rude remarks about
Cleary pacing the pony-that is, all except
the lovebirds, who were assembled in series,
in banks of two, beamed over by She of the
45 years. 

" Oxo " In Possession.
We arrived at One Tree Four Acres with-

out incident of note, the monotony of the
journey being broken only by the dull thud
of young Geary hitting the earth every time
I took a corner. That boy's inductance was
higher than I expected. I'll say this much
for Geary, he balanced himself, the frame
aerial, and the accumulators on that bicycle
like a juggler, and toted his load uncom-
plainly. He told me afterwards that ho
calculated he had developed 239 kilowatts
power during the run, and only the jingling
of the beer bottles in the crate kept him
going.

We found the 'bus party staring sadly at
the Bull. Four Acres was now populated
by one tree and one bull, though the latter
seemed to think the tree was de trop. He
was a rip snorter, a 'regular Oxo of a brute,
and blew through his nostrils in a most
;truculent fashion, taking practice gallops
 at the tree like a pugilist doing shadow
fighting.

As became a president, Geary at once took
charge-by falling off his bicycle. He did
net allow for the inertia of the accumulators,
and put on the brake a little too abruptly.
This gesture cheered us up splendidly.

Then he wiped his pince-nez and inspected
Oxo.

" Calm yourselves, ladies," he said, " it's
only a bull."

" Well, if that's all, nip over the fence and
put up the aerial," I suggested.

" All in good time, ray dear fellow.
Suppose we camp here for a snack first.
We've a good hour before broadcasting
begins.  Go and feed the pony, Burlac,
and then open the beer. Sit down, laclies."

Geary Enters the " Ring."
As usual, I did all the donkey-work, while

Geary made the girls rock with laughter at
my expense. We ate and drank amidst the
inevitable pleasant concomitants of a meal
a/ fresco ; I refer to stray dogs, small boys,
ants, grasshoppers, and nettles. The bull
meditated, the lovebirds cooed softly, and
all Nature smiled, with the possible ex-
ception of the ants, who were too busy using
their faces (if any) with a more piquant
effect.

As Geary's nourishment proceeded so his
courage rose. By the time he had reached
the bottle and a half mark he was daring
me to slap the bull on the sternpost, and,
finishing the second bottle, he bet me I
would not tie a knot in the beggar's rudder.
After the third bottle he got over the fence,
waved a sandwich at the bull, and called it
a broken -winded ruminant. The ladies were
delighted and admiring, and chorussecl,
" Oh, Mister Gee-aree ! " Oxo went on
with his ruminating without even changing
his stance.

We set up the aerial and receiver just on
Oxo's side of the fence; and disposed our-
selves comfortably on the grass, while Geary
fussed over the connections.

(Note : A small quantity of British bottled
beer mixed with the accumulator acid for
" topping " purposes did not appear ad-
versely to affect the well-known chemical
action which takes placeduring the discharge
of the battery. There was nothing else to
be done. There was'no other water within
a mile.)
. Of course, Geary had forgotten to bring
the valves. He is the sort of ass who goes
fishing and forgets the bait, the flask, and
the matches. Luckily there was an emer-
gency crystal circuit available, but the
frame aerial had very little use for it.

A Preliminary Skirmish.
Rik" We must hoist an open aerial," remarked
Geary brightly, looking round for applause,
while the rest of us looked round for some-
thing on which to hoist it. But Four Acres
was as flat as a billiard table. With the
exception of Oxo, Geary, and that One Tree,
there was not a signal excrescence on the
face of the earth, and the One Tree was
apparently the property of Oxo just then.

There's a nice tree, Geary," I said.
" Show us how they hook up tree aerials
in America."

This reference to his recent trip brought
Geary smartly up to the mark.

" By the Great Horn Spoon, I'll take a
stab at it ! " he exclaimed. " Watch my

smoke ! No walking porterhouse can put
it over Aloysius P. Geary. Gimme the
wire ! "

Vain were the girls' pleadings, vain the
grip of Mrs. Geary on his coat-tail. With
the wire coiled round him, the intrepid
fellow crept towards One Tree.

" Mr. Burlac," quavered his wife, " Aloys
sins can never climb that tree."

" I think he can," I assured her. " He
has every encouragement to do so-or will
have," I added, for Oxo was coming out of
his trance.

When Geary got within twenty feet of
the tree, Oxo took a preliminary breather
through his nostrils and stamped a bit, as
who should say, " Awake, thou sleeper "
This made Geary pause, and I didn't blame
him. Bulls are very downright in their
customs. Presently our hero crept forward
again, Oxo still quiescent, until he stood at
last under the shadow of One Tree. Then
Oxo felt that the proprieties had been over-
stepped, and he turned round, for Geary had
instinctively kept aft, and glared at the
hapless president, with slightly lowered
head. Geary ran astern with both engines
(forgive this nautical language, but I have
just been to Margate on the " Eagle "), and
Oxo snorted once, twice, and again. Geary
got One Tree between himself and his bovine
friend just as the latter arrived at about
sixteen knots.

" Oxo " Vanquished.
Then the dance , began. Talk about

Maud Allan ! Talk about electrons ! Geary
and Oxo gyrated round One Tree fit tnmake
Sir J. J. Thomson do his calculations all
over again. Mrs. Geary's lamentations anE
the sight of the disconsolate club moved me
to  action, and as a counter attraction I
advanced into the firing -line, and threw
the empty bottles at Oxo. Oxo stopped ttbb
sniff at them, and Geary went up the tree
like a squirrel. But Oxo was an exper-
ienced unit of cattle, and had seen bottles
before ; but he had never before seen a
Geary, so he advanced to the foot of One
Tree, and made his dispositions for a siege.

But as despair descended on us, behold
Geary drawing from his breast -pocket a
shining instrument, behold him bending
from his leafy bower, behold Oxo ramping
at him. And' then, lo, with a bellow of
dismay, Oxo was bolting to the most remote
acre of Four Acres.

Geary affixed the aerial, using a beer
bottle for an insulator. Geary returned to
the bosom of his club-and then discovered
the valves in his overcoat pocket. Now
did you ever hear of such an ass ?

The wireless picnic was a huge success.
Oxo sulked all the time, even when the loud-
speaker got into its stride, and was never
the same companionable bull again.

Geary had nearly shifted one of Oxo's
eyeballs from its bedplate with a blast
from his bicycle pump. As I said, Geary is
a born ass, but can be relied upon in an
emergency. Guess there's a Geary in every
wireless club.
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Products-
-are the BEST

EVERYONE with any knowledge of
Wireless at all has heard of the

famous " DESKOPHONE " Sets and
equally well-known accessories-they
arc the last word in efficiency.

The H.R.C. High -Tension Battery.
Have you seen our latest patented High -Tension Battery?
This is invaluable to all amateurs, as it permits of r2?, 3,
and 41 volt variations. Trade inquiries specially invited.

PRICES : 36 -volt unit - 8,'-
63 -volt unit - 13,6

120 -volt unit ,,f;1 : 7 0

Double Pole Sterling Headphones.
 The new type DOUBLE Pole Sterling Headphones, sold at the

old price, are equal in efficiency to any 'phones On the market.
 Trade inquiries are specially invited for these 'phones.

PRICE g 1 12 : 6

THE HOLBORN RADIO CO., LTD.,
267, HIGH HOLBORN, LONDON, W.C.I.
'Phone IIOLBORN The Trade Supplied.

THE DESKOPHONE TWO -VALVE SET
(P.O. No. xoeo.)

Two -Valve Set, Tuner, High -Frequency Amplifier raid Detector,
complete with Accessories, including Headphows, HrT. Battery,

Accumulator, Aerial, Lead-in. Wire, and Insulators.
PRICE COMPLETE Z12 : 17 : 6
PRICE WITHOUT ACCESSORIES £9 :17 :

Royalties, a: o extra. k'alres, extra.
Provision is made for adding other Units to Amplify.

DEPENDABLE
RADIO SERVICE

VALVES OF MERIT
Bard Dutch Valves for Amplification
Soft Dutch Valves (Excellent Rectifiers)
Telefunken Valves (Noiseless Amplifiers)

..
1110

6
.. /6.. 12:6

COIL HOLDERS For Digi-iLsaterat

Best Ebonite 2 -Way .. 6,6
3 -Way .. 8:6

Add ed., for Postage

BASKET COILS Set of Six
170-2,000 Metres .." (By Post .. 2/6

THE " VARIOPHONE " Crystal
Receiving Set, comprising:- Variometer,
Crystal Detector, etc., mounted on Pol-
ished Oak. Complete, Assembled, 10,-;
Unassembled, 7/ -

Add 1'- for Footage

HEADPHONES
4,000 ohms Best French

"Brunet"
SIDPE

8400 SIDPE
4,000 Single with

Handles, BBC ..
4,000 ohms Double Head-

band BBC
8,000 Ditto ditto BBC

FREE PRICE LIST

LO 17 6
1 6
1

20 0
1 2 6
0 12 0
1 0
1 2 6

WATERLOO ELECTRIC Co.
129, Waterloo Rd., London, S.E.1
PHONE, HOP 5649. OPEN TILL 9 O'CLOCK SATURDAY.

161.,11fr11111~41frille.W110.

How to makedunif,
Wireless Receiver

Radio Press
Series No. 7

A splendid new constructional Book
actually dealing with every possible
item in the home-building of this
unique 4 -unit Receiving Set, consisting
of H.F. Amplifier, Crystal Detector and

Note Magnifier.
It is capable of picking up Broad-
casting zoo or more miles away and
working a Loud Speaker at 5o miles. '

Get a copy to -day and build the Set.
You will be more than satisfied with

the results.

Radio Press £td.,/6
DEVEREUX COURT,

STRAND, W.C.2.
Front all
Booksellers
or 2 8 post

free.

9-!5! R-Se
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WIRELESS CLUB REPORTS.
The Editor will be pleased to publish concise reports of meetings of Wireless clubs and
associations, reserving the right to curtail the report if necessary. Hon. secretaries are
reminded that reports should be sent in as soon after a meeting as possible. Reports sent
in cannot appear in this paper in less than ten days after receipt of same. An Asterisk

denotes affiliation with the Radio Society of Great Britain.

The Leeds and District Amateur Wireless
Society.*

The 33rd general meeting was held on
April 20th, at the Woodhouse Lane United
Vlethodist Church School, Leeds, under the
chairmanship of the president, A. M. Bage, Esq.
At this meeting, Mr. H. F. Yardly, M.I.R.E.,
was elected a vice-pre,sident of the society, and
G. P. Kendall, Esq., B.Sc., was elected the first
honorary member of the society, in recognition
of greatly appreciated services he has rendered
continuously to the society since its inauguration
in January, 1921. Mr. Yardley read a letter
from Capt. Echersley of the B.B.Co."-, Ltd.,
relative to the proposed broadcast relay station
at Sheffield. Mr. A. F. Carter, A.M.I.E.E., at
the invitation of the committee, accepted the

. £1,000
is offered in prizes to readers of
" Wireless Review and Science
Weekly." See the first number; out
on May 29th, giving details of this

magnificent offer.

vacant position in their number, and will forth-
: with act' as committee member. The head-
quarters of the society were transferred from
the Grammar School to the above address, all
further meetings of the society to be held at the
new address in accordance with the syllabus.
Mr. T. Brown Thomson, lectured upon
" Detectors, Ancient and Modern." The
lsicturer examined practically every type of
detector that had up to the present had any
following in the.radio world. The coherer and
magnetic detectors were described after the
Hertz " spark ball " detecting deivice had been
analysed. The electrolytic and thermal de-
tectors were then considered, the crystal de-
tecting circuit being -then discussed: The
thermionic or valve detector was the next type
put, before the- meeting, Mr. Thomson con-
cluding his remarks with a statement to the
effect that he intended to endeavour to solve
the loud -speaker problem by free use of his
sciatic nerve, as suggested by the frog's -leg
detector. The discussion which followed was
heartily supported, the magnetic and electrolytic
detectors receiving close attention.

Hon sec., D. E. Pettigrew, 37, Mexborough
Avenue, Chapeltown Road, Leeds.

The Radio Society of Highgate.*
The fifth lecture of a special series of elemen-

tary lectures on the theory of wireless reception
tvas given on' Friday. 'April 27th, by Mr. H.
Andrewes, B.Se., A.C.G.I. Mr. Andrewes said
that a single -valve. set without reaction was
very little better than a crystal, and in many
cases such a set is sheer waste' of good " juice.'
if reaction or regeneration is used, however, the
valve becomes a very_ much_ more sensitive
detector than a crystal The theory of reaction
Wei' fully dealt with, and an explanation given
Of how a valve can be used for the reception of
continuous waves. The cause of and cure for
is iowling was explained, and brief mention
was'inade of how reaction is made use of in the
'Armstrong super -regenerative receiver. Wave -
meters and separate heterodynes were then
described, and the method of using and cali-
brating such instruments was given.
" Hon. sec., J. F. Stanley, B.Sc., A.C.G.I.,

F.R.A., 49, Cholmeley Park, Highgate, N.6.

Walton -on -Thames and District Amateur Radio
Society.

At a meeting of the newly -formed Walton and
District Radio Society, held at the Council
Rooms, Walton -on -Thames, at which Mr. F.
W. Chambers presided, a highly interesting and

successful lecture was given by the well-known
radio expert, Mr. Oswold J. Carpenter,
A.M.I.R.E. Mr. Carpenter; who is the chief
research engineer of the MarConi Scientific
Instruments, Ltd., explained to an appreciative
audience the principles of the science of radio
telegraphy and telephony in such lucid and
simple language that even the most non-
technical of lus hearers must have obtained such
a clear grasp of, the subject as will assist them
greatly in its study from a more scientific aspect.
The lecturer demonstrated his remarks by
lantern slides and the reception of selections
from the 2 L 0 broadcasting' programme on a
five -valve receiving set brought down by him
for the purpose.

Membership of the society is open to ladies,
of whom a large number were present at the
lecture.

- Hon. sec., Mr. S. W. lEtlanchflower, " Nor-
wood," Churchfield Road, Walton -on -Thames.

Bethnal Green and District Radio Society.
A meeting of the above society was held at

the Men's Institute, Wolverley Street, Bethnal
Green Road, E.2, on Tuesday, April 17th.

Mr. J. -H. Reeves, M.A., delivered a lecture
on " Amplification by Valves." After describing
most deafly the action of a valve, the lecturer
went on to give some very valuable hints on the
design and construction of home=made sets.

He emphasised the importance of choosing
the right -valve for the grid leak, and suggested
a leak consisting of two terminals on ebonite,
joined by a pencil -line which could be adjusted
while the set was in operation, by the applica-
tion of a lead pencil. He sketched a simple
valve panel where the wiring was so arranged
as to have as few crossings as possible, thus secur-
ing the maximum of efficiency. Mr. Reeves
then discussed in detail the beat methods of
H.F. amplification.

A vote of thanks to Mr. Reeves was carried
with great enthusiasm.

Hon. sec., Mr. S. A. Dennison, Men's Institute,
Betheal Green Road, E.2.

The Redhill and Reigate Radio Satiety.
' On Tharsday,'APril 19th, Mr. IL G. White,

A.M.I.E.E., gave ass interesting lecture on " An
Experiinenter's Ideal Unit System," to a large
and attentive gathering of members. The -
speaker described a unit system of his own
design which enables comparative tests to be
made of all the various methods of aerial tuning
circuits and intervalvo couplings, without
altering the internal circuits of the instruments,
and without the usual complications of change-
over switches, etc. He also discussed the
various combinations of circuits obtainable,
together with remarks upon their relative de-
gree of selectivity and sensitiveness.

At the close of the lecture various questions
were asked and dealt with by the lecturer.

Hon. sec., Mr. Chas. W. Johnson, 111,
Station Road, Redhill.

The Stoke-on-Trent Wireless and Experimental
Society.*

An interesting discussion on " Reaction, Its
Use and Abuse," opened by Messrs F. J. Good-
son, B.Sc., and F. T. Jones, took place, at a
meeting of tho Stoke-on-Trent Wireless and
Experimental Society on May 10th. Mr.
Goodson first dealt with re -radiation, what it
is, and how it is caused, and Mr. Jones dealt
with its detection and prevention.

To detect re -radiation, touch the aerial
terminal with a damp finger, and if, this, pro-
duces a twang, or a more or less musical note
in the 'phones, it shows that the set is re -
radiating. If only a click is produced, this is
due to capacity effects, and not to re -radiation.
The best method of detecting re -radiation is
to employ another receiving set some distance
away.

Several members disagreed with Mr. Jones
as to the non -radiating properties of the tuned
anode circuit, and instances were cited in which

such circuits were found to be re -radiating
seriously, although the reaction coil was coupled
to the anode coil, and the aerial coil was
separated from the reaction coil be several feet.

Hon. see., F. J. Goodson, B Sc., G.I.Mech.E..
Tontine Square, Hanley.

The Kensington Radio Society.*
At the May meeting of the above society

Mr. W: J. Henderson gave a lecture on the
various types of " 13.13.C." one, two, and three -
valve receivers. After the main differences
had been explained he demonstrated the
instruments on the club aerials. The contrasts.
between the single -valve detector followed by
low -frequency magnification and the more
sensitive but more intricate arrangement of
one high -frequency amplifier followed by
detector and low -frequency magnifier, were
most instructive. Several members joined in
the discussion concerning the effects of self -
capacity and self -oscillation in such circuits,
and the various methods to control them.

At the next meeting Mr. Voight will lecture
on Dual Amplification Circuits and Crystal
Rectifiers.

The secretary will welcome .all wishing to
become members.

Hon. sec., Mr. J. Murchie, 2, Sterndalc Road,
W.14.

South Shields and District Radio Club.*
On Friday. April 20th, a lecture on " Directive

Transmission and Reception and Their Value"
was delivered by Mr. R. Oliver.

Proceeding from a brief description of the
usual forms of inverted L " and T type
aerials, which, he stated, were only slightly
directional, the lecturer went on to describe
aerial systems of stations such as Leafleld,
Cairo, etc., which were true types of directional
aerials, in which little added capacity or in-
ductance were inserted, the aerial itself being of
the required wave -length. Mr. Oliver incident-
ally mentioned that the familiar method of
explaining the radiation from an aerial by
comparison with the dropping of a stone into
a pond was not, in the case: of ordinary aerials,
correct, and that radiation from such aerials
was always partly directional. The lecturer
then proceeded to describe methods of duplex
working, and their advantages both with regard
to non-interference with nearby stations, end
operation in conjunction with particular
stations.

Hon. sec., Mr. J. A. Smith, 66, Salmon Street,
South Shields.

Hackney and District Radio Society.*
On Thursday, May 10th, a special lecture was

delivered to the society, at its headquarters
at the Y.M.C.A., Mare Street, Hackney, by
L. L. Robinson, Esq., M.Inst.C.E., M.I.E.E.,
M.I.Mech.E., who is Chief Electrical Engineer
for the Borough of Hackney. The meeting
'was presided over by the Mayor of Hackney,
 the president of the society.

Mr. Robinson spoke en " Electric Currents,
Minute and Large," and stated that it was
rather interesting to consider the difference
between the sort dccurrerit. he had to deal with
in his dailY life and' the' currents used in radio.
His electricity depot sent out A.C. at a frequency
of 50 cycles per second, so that the wave -length
of his current was equal to 6,000,000 metres,
compared with wave -lengths of 369 metres
sent out by 2 L 0, 2,600 metres by Paris, and
up to 30,000 by the great commercial stations.

Mr. Robinson went on : to deal with the
phenomenal and physical principles of the
currents used, with especial reference to wire-
less, a subject in which lie had only recently
become keenly intersted, and to which a great
deal of his spare time was now devoted.

After his lecture he replied to quite a number
of questions, and the meeting closed with a very
hearty, vote of thanks to him and to the Mayor.

Hon. Sec., C. C. Phillips, 247, Evering Road,

A SPECIAL OFFER.
If you want to win £500 you
should buy "Wireless Review and
Science Weekly." For details of this
special offer see the first issue, out

on May 29th, 3d. each week.
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No. 3 of a series of
interesting talks on
Peto- Scott Units.

The L.F.
Amplifier

converts whispers
into living voices
THE real test of any Receiving S t comes

when it is put to work a Loud Speaker.
Here the Low Frequency Amplifying

portion of it comes into full play, and upon the
efficiency of its design depends not only the
quantity but the quality of its tone.
Remember that more than half the distortion
noticeable when a Loud Speaker is used
comes from the Set itself, and not from the
Loud Speaker.
This distortion can be brought about in two
ways. Firstly, by placing the Transformers
too closely together. In the Peto-Scott Unit
System this is impossible, owing to the actual
position of the Transformers within the Units.
Secondly, by the design of the L.F. Trans-
formers themselves.
The Transformer used in every
Peto-Scott L.F. Unit is the
well-known and well -proved
MAX -AMP. This Trans-
former - sturdily constructed
of the finest materials and

PETO-SCOTT
Co., Ltd.,

wound on closed Stalloy laminated core-is
a masterpiece of efficiency. While others are
wound with a minimum of wire to save
expense, the MAX -AMP carries the greatest
number of turns it is possible to use and still
retain the correct scientific ratio.
Remember these two points : each MAX -
AMP is guaranteed to withstand 500 volts
between windings, and each one is actually
tested on a working circuit before being
passed for issue.
The Unit shown above is No. 5 of the series
-the remainder being shown below. If you
would know more of this cleverly designed
System of Radio Units-the only method
whereby the

PRICE LIST OF SETS OF
PARTS.

Complete for Home Assembling.
No. 1 Tuner Unit 27/6
No. 2 Condenser Unit 42/.
No. 3 H.F. Amplifying Unit 13/6
No. 4 Detector Unit 17/6
No. 5 L.F. Amplifying Unit 33/6
Cabinets for I, 3, 4 and o 3/6
Cabinets for No. 2 ....7/-
Catalogue of -all Radio

Components, 32pp. 3d.
Postage 9d. per Unit extra, but
paid on all Orders of or over.

man of moderate means can
commence with one Valve and
add others at the minimum of
expense-send 6d. for a copy of
" Radio," a 24 -page Booklet
describing the whole System
and showing exactly how each
Unit can be built at home.

Featherstone House,
64, High Holborn,

W.C.1.

The Peto-pan
Super

The superiority of the Peto-pan
Super as a Clear Speaker is due to
two features

(1) Its curved moulded horn of
non -resonating material, which
effectively prevents other me-
tallic sound.

(2) Its double -size adjustable
diaphragm, which can be con-
trolled to alter the pitch of
the note.

If you have already experienced dis-
appointment with other T.oud
Speakers, you will be pleasurably
surprised with the beauty and round-
ness of tone of the Peto-pan. It is de-
signed primarily for fireside use and
not for filling a hall
-therefore quite a
small H.T. voltage
should be used.

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

On May 29th our new companion paper, " Wireless
Review and Science Weekly," will be on sale, price 3d.

For some time past I have felt sure that a
" companion " to " Popular Wireless " would be wel-
come, as it is impossible to treat very exhaustively in
" Popular Wireless " all the numerous and fascinating
wireless and science articles sent in for publication.
The inclusion of popular science in the new paper will,
I hope, please readers. There is certainly an immense
scope in this direction, and the new paper will take
advantage of it.

Sir Oliver Lodge will act as Scientific Adviser -in -
Chief. And in Number One there will be a host of fine
articles, besides the offer of £1,000 in prizes. I
sincerely hope all constant readers of " Popular
Wireless" will purchase a copy of our new companion.
My endeavour has been to make " Wireless Review "
and "Popular Wireless" THE TWO indispensable
radio papers. A copy of each paper constitutes a
complete survey of wireless progress week by week,
and you will not need any other wireless paper.

THE EDITOR.

Owing to the enormous number of queries
received daily from readers of POPULAR
WIRELESS, I 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 call be exercised in answer.
ing queries. Until further notice three questions
front one reader will he the limit for one letter.
All questions should be addressed to POPULAR
WIRELESS Queries Department, Room 138, Fleet.
way House, Farringdon Street, London, E.C.4.

Readers are requested to send the necessary
postage for reply.

The Editor desires to direct the attention of
his readers -to the fact -that, as,much_of the in-
formation gisen in the columns of this paper
is of a technical nature and concerns the most
recent developments in the Radio world,
some of the arrangements and specialities
described may be the sulrject of Letters
,Patent, and the amateur and trader would
be well advised to obtain permission .of the
p«tentees to use the patents before doing so.

" QI7ERY " (Hackney).-What is the velo-
city of wireless waves ? How many watts
snake one horse -power ? What do you mean
by a coupling ?

The velocity of wireless waves is 180,000 miles
per eecond. There are 740 watts to one horse -power.
A coupling is a magnetic or electrostatic connection
between two circuits for the purpose of transferring
energy from one circuit to the other.

* * *

F. N. (High Wycombe).-What is my
maximum wave -length with 200 turns on a
former 41 in. diameter, using 24 gauge wire ?
Shall I be able to .get London broadcasting
from here on one valve ?

Your maximum wave -length is 1,490 metres. A
table giving wave -lengths of single -layer tuning
coils wound with enamelled wire was given in P.W.
No. 45. Yost are not likely to bring in 2 L 0 well
without reaction at this range. An H.P. amplifier
with inter -valve reaction would very greatly increase
yi.ur range of reception

* *

D. E. Y. (Clapham).-I often see the letters
E.M.F. in print. What do they mean ?

E.M.F. stands for electro-motive force. It Is the
force which is necessary to produce an electric
current, and upon the value of which depends the
amount of current (measured in amperes) flowing iu
:my particular circuit. The electro-motive force is
measured in volts.

* * *

G. B. C. (Wandsworth).-I'n a valve receiv-
ing circuit with reactance and a certain plate
voltage I understand thiit the local oscillation
generated must have a definite strength. Can
these local oscillations be increased in strength
up to a certain limit, and what benefit or other-
wise would result ?

For self -heterodyne reception H16' reaction coupling
must be properly proportioned. If the local oscilla-
tions are too strong they will wipe out the ineomin'g
oscillations altogether. By arranging a variable
reaction coupling the signal strength can be adjusted
up to a nmminurn.

" SHIPS " (Southampton).-What size frame
aerial do I need to receive the Morse signals
sent out by ships ? What are the call signals of
the Aquitania, Mauretania, Celtic ?

Use ten turns of No, 24 D.C.C. on a 4 ft. frame. The .

call letters of the Aquitania are M S V, the Mauretania
M D, and the Celtic M L C.. You will find that the '

frame will have to be rotated before the maximum
results can be obtained, owing to its directional
properties.

*

J. -E. J. (Southamptorrj.Does the use of a
reaction coil increase the wave -length range of
an it correct that transformer
coupled circuits are more satisfactory than .

resistance coupled valve circuits for short
waves ?

The use of a reaction coil will increase the wave-
length range °Lan 'A.T.I. by ,virtue of the mutual
inductance that wilt exist between- the' two coils, but
as the coupling betWeen the coils will Ke; or at least
should be, fairly loose, the increase will not be very
great.

The transformer coupled circuits are inpre satis-
factory on the lower .wave -lengths. '=Resistance
coupling will -give-very, good results on the higher
waves, though -the, transformer type -can be used
for any wave -length if deilred, providing the trans-
foriner is ittitable.. Different windings are required for
differtint ranges of wave -lengths, unless an aperiodic
transformer is employed. '

W. W. S. (Enfiekl.).-4-4 intend using my low
resistance 'phones (150) with a transformer, and
as 'bare only got a 'crystal set I am not sure
if this is practicable. - Meese give me number
of turns, etc., for the transformer.

.The 'phones will ;work.. quite well with the trans
former. The core must be of soft iron about I in. by
3 in.- For -the primary winding you will need about
15,000 turns of 42 or 44 s.w.g. and for the secondary
1,800 turns of 38 s.w.g. It is .a very. tedious undertak-
ing, however, and we do. not advise an amateur to
try it, unless he feels sure he can wind the coils
evenly, as a great deal depends upon the efficiency of
the windings.

* * * '

T. C. L. (Loughborough).-Why.is it that the
zinc dissolves away in a Daniell cell unless it is
amalgamated,' even though no current is
flowing ?

The cause of this dissolving of the zinc Ane,to.,
what is known 'as' local action. The zinc used is-
usually of the commercial type and very often
contains a comparatively large percentage of
impurities, mostly iron and arsenic in very small
particles all over the surface of the zinc. Now if there
is a small particle of iron on the surface of the: zinc
and this conies into direct contact with the acid In the
solution the iron will act as one " plate " of a primary
battery, while the zinc is the other plate. Thus a
difference of potential will be set up and a current will
flow from the zinc through the acid to the iron. This
will mean that the zinc will gradually be eaten into
and will eventually' dissolve away. If this kind. of
action is taking place all over the zinc it will not be
long before the whole zinc sheet has dissolved, and
the plate would have to be renewed. To prevent this

(Continued on page 572.) -

WIRELESS SPEEDING UP THE TRAFFIC IN THE STRAND.
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MARCONI'S LATEST
New Popular Marconiphone Brings ALL Broadcasting Stations within Range

A new and improved Two -Valve Marconiphone has been
perfected and is now on sale.
With it, no matter what part of the country you live in, you
can listen -in with perfect results to all 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 Vz is on sale everywhere at

THE NEW WRCONIPHONE Vt.

E16 : 3 : 6
without accessories-or £24 complete

`'he Vriumph of the nraster
Ask your local dealer at once about the Neu) Marconiphone V2.

All otders are being dealt with in strict rotation.

MARCONI'S WIRELESS TELEGRAPH COMPANY LIMITED
Marconiphone Department, Marconi House, Strand, London, W.C. 2

SPECIFICATION.
Set comprises solid best
ebonite drilled detector panel,
wound reduction coil, tuning
slider. screw clamp crystal
cup. best quality crystal,
universally Jointed detector
giving accurate and easy ad
lustnient terminals screws,
and all parts for assembling
by our patent method

The 66 BROWNIE
WIRELESS"
CRYSTAL RECEIVER.

7/6 COMPLETE. B Y iVer
Contains every part necessary for simple erection. A Scientific Achievement.

Guaranteed equal to sets costing many times the price.
Full and complete instructions enclosed with each outfit.
London make . Money returned if not as advertised

READ WHAT THE TRADE PRESS SAYS:
" Electricity," Feb. 23rd" The voice might have been that of a speaker in

the same room. The set is a marvel of value. .We anticipate that it will make quite a stir in the
wireless world."
Send postcard for folder " The Brownie Wireless and all aboutlt."

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

(When toritt a ment.ion (First Floor)
" Popular Wireless Near Leicester Square Tube Station

ELEcTRoNITE
The WORLD'S MOST FAMOUS CRYSTAL

RHYME No. 1.
My Crystal is Electronite,My Wire is Tordinodium,getting all my signals right,

My Set is in good odeum.

TRADE SUPPLIED

RADIO SUPPLIES
254, HIG ti HO T ZORN. LONDON.

'Phone: HOLBORN 2188.
Sole Agents for Lancashire awl Cheshire :

Messrs. HENRY HOLLINGDRAKE & SON, LTD.,
PRINCES STREET, STOCKPORT.

Sensational Reductions
BEST CONTINENTAL SUPER -SENSITIVE FEATHERWEIGHT 4,000 OHMS

DOUBLE HEADPHONES, easily detachable' Laminated Pole Shoes,
Aluminium Ear -pieces, Ebonite Caps, and self-adjusting Headband; 17/ -
per pair, postage (iii.

Ditto, Adjustable, 22/6 per pair, post fid.
Basket Inductances, 150-4,000 metres, per set of 6, 2/6; per set of 7, 3/6; post

('omplete with S diagrams and calibrations.
Variable Condensers, for Panel -Mounting, .001, 12/6, post 6d. Knob and Dial,

2/. extra. Knob, scale, boss, and pointer, 1/- extra.
Variable Condensers (Circular), in Celluloid Dustproof Case, .001, 15/6 each,

post Gil.
Laminated Switch Arms, complete with knob, boss, bush, spring, and spindle,

1/- each. Switch Arms only, 3d. each.
" Sensitone," the super -sensitive Crystal, 6d. per specimen.
2j -in. dia. Stalloy Diaphragmi, 4d. each.
47 S.W.G. D.S.C. Wire, sufficient to wind one H.R, Ear -piece, 1/- per bobbin.
Ex -Army Single Ear -pieces, 150 w., 2/9 each, post 3d.

Scientil% e Supply Stores,
ar477:7. 126, Newington Causeway, London, S.E.1.

EXTRA LONG CORDS.

Fitted With Magnets made
from a specially prepared
and -expensive steel. and
scientifically arranged and.
adjusted to' give a loud,

- clear note without distortion.

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 CHEAP FOREICN 'PHONES. ,
It is better to be safe than sorry.

SEND FOR FREE LIST.

TOWNSHENDS TD., ERNEST ST.,L. BIRMINCHAM.
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RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued from page 570.)

local action the zinc is amalgamated with mercury,
which forms a abating over the zinc but not over the
iron, so that the iron is separated from the rest of the
.plate and will quickly disappear when the cell is
put into operatioh. The action of the current upon
the zinc will of course gradually dissolve it, but the
mercury trill then unite with the next layer of zinc.
and so keep 1p amalgamated and prevent any local.
action taking 'place. It is by'this means that the zinc
is kept from dissolving when the cell is not in use.

*

" FAX " (West Ealing). - What is the
'ibest way to find the capacity of a variable
'condenser without the use of any really com-
plicated formula ? I should be obliged if you
would work out an example.

The capacity of a condenser per square centi-
metre of effective plate area - 00000008a4 mfd. for
a plate spacing of one millimetre. Hence to find the
capacity of any condenser, this figure should he mul-
tiplied by the plate area in square centimetres, and
divided by the plate spacing expressed in milli-
metres and fractions of a Millimetre. Thus, for
example, the capacity of a variable condenser having
a plate area of 1,000 sq. centimetres and a spacing
betweeen the plates of half a millimetre

0-000000884 :a 1000 mfd.

=001708 mfd,
* * *

L. N. (Great Missenden).-Am I likely to
get Paris and Nauen time signals on a crystal
set, if I have a suitably wound inductance ?
Do they send the signals very quickly, and is
a knowledge of the code necessary to under-

- stand these signals ? Paris sends out at 10.45,
I believe, and Nauen at 11.55 morning and
night. Is this correct 1 How are they sent I
I am using '.11ertzite.

You should get Paris time signals all right, but it
is doubtful whether you \via manage Nauen. The
signals -are sent very slowly, and if you know the
difference between a dash and a dot, you should under-
stand them easily. The times you give.ara 0 K, but
tile); are Oreenw leMMean Time and not British Summer
Time. From Paris the signals begin at 10.43 when

Wait" is signalled, . - . . . several times in suc-
cession. At 10.44 "19 clashes " followed by a
" dot " at 10.45 exactly. After a minute's pans,
at 10.40 "14 la's" - . are sent with another

dot" at 10.47. Another minute's pause, com-
mencing at 10.48 " 11 O's " - . . followed by a
" dot " again at exactly .10,40. This concludes the

and isfinifthed up with the call sign " "
and " End of Work " . . . - . signal is
somewhat similar at Nauen, bnk stmt. at 11.55 with
the letter " " . . . - in SUM'S ,i(t. At 11.56 call- . - . -, followed by the call Sign " POZ." Cana
mewing at 11.57 seven " x's " - . . - followed by
three dashes," the last dash beina at I 1.5a, then
five " N's " - . followed by three " dashes," the last
at 11.59, then flee " O's," ending with wee more
dashes, the last at 12.00.

* * *

D. C. M. (Essex).-I have direct current
lighting, and wish to charge my accumulator
'off the mains, regulating the charging rate by
.the insertion of lamps between the accumu-
lator and the mains. How do I find out how
many lamps I need ?

In the first place, tb' current required depends
upon the charging rate of your acchmulator, and this
is regulated by the insertion of suitable lamps or

banks " of lamps in series with the mains, so that
only the required current shall pass. In order to
find out 'what arrangement of lamps is necessary,
yott must  pick on the lamp you are going to use,
and then work out how much current it will pass.
For instance, the best lamp to use is the carbon fila-
ment type, because this class of lamp passes more
current than the metal filament type. You want
to choose a lamp of the sante voltage as your mains,
and rated at about. 32 candle -power. The current
that this lamp will pass is determined by the following
formula,

V A (watts supplied) = c.p. times rating for this type
of lamp. In this case the lamp will rate front a'a
to 4 watts per c.p., so that V A = 31 x 4 = 128
watts.

Now the current that this lamp will pass is found
by

VA
A (amperes).= -- where V = volts.

V =voltage of mains.. .

V A 128a. A = - - 'ail a rap.
V 220

Now we find that one lamp passes '5a amp. and for
the sake of example, let us say we wish to charge at a
3 amp, rate. One lamp in series with the mains will
only give us '56, and if we place two together in
series with one another, we shall have still less, so
that evidently we must arrange the lamps in parallel
so that though each lamp only passes '56 amp., the
Whole " bank " will pass somewhere about 3 amp.
Two In parallel will give '56 x 2 --at 1'12 amp. but
we need. nearly 3 times that amount. Five lamps
will give us '56 x 5 = 2'80 amp. which is just below
the maximum charging rate of our accumulator. It
is better to he below the given rate than above it,
and so if we use 5 lamps in parallel with one another,
hut the " bank," or collection of them in series with
the accumulator and the mains, we shall be able to
charge the battery at a convenient and safe rate. The
formula given above holds good for any kind of carbon
lamp and any voltage of D.C. main, provided that
the lamp and main voltages are the same or there-
abouts, and that the wattage of the lamp is taken as
4 watts per c.p.

C. V. (Bradford).-Why, with tapped
anode reactance, is it often' possible to get best
results when the switch arm is making con-
tact with two studs at once.? How can I
eliminate a humming noise caused by near -by
electrical machinery ?

With a tapped anode reactance which is self -
tuned, the natural period of the winding is not
usually the same as that of the signal. - Moving the
switch arm so that two studs are touched simul-
taneously brings the wave -length of the coil more
nearly equal to that of the signal. If the coil were
tuned with a variable condenser, it would not be
found that better results were'obtainable by bridging
two studs. (2) If is a difficult matter to stop these
noises. Try shielding the set, and make the earth
lead as short as possible, and see that it makes good
contact with the ground. Failing this, try a ca-
pacity earth. A frame aerial also minimises this
trouble.

" (Southgate).-If I double the
number of turns of wire on my coil, do I double
the wave -length range ?

You more than doable your ware -length as the in-
ductance of a coil is proportional to the square of the
number of turns. By doubling the number the
magnetic field is doubled, and this latter will, when
the circuit is stopped or started, cut the windings,
which are twice as many as before and thus generate
four times the electro-motive. force, because the
E.M.F. is directly proportional to the turns 'and the
strength of the magnetic field. It must be under-
stood that this Is an opposing E.M.F. generally termed
'aback E.M.F." It will not mean that the wave-
length range is quadrupled as the induction and ca-
pacity of the .aerial.must he taken. into calculation.

" Micno " (Brixton).-How do you find the
capacity of fixed condensers ?

The capacity of fixed condensers is determined
by the formula :

Ka
IC =

4 trt t x 0 x 105
when K represents the capacity of the condenser in
mfd. a the effective area of one set of plates in
square centimetres, t the distance between plates, and
k the specific inductive capacity of the dielectric
bete -MI them. In the case of air k - 1 : for paraffin
paper k - 2 : for mica k a-- approximately 5,
depending on quality. This formula is reasonably
accurate for all ordinary forms of condensers used in
wireless receiving circuits - i.e. condensers in which
the thickness of the dielectric t is small compared
with the urea of the plates. In such cases the
effective area A used in the above formula is the
total area of one set of plates which is opposed by -
plates connected to the other terminal of con-
denser.

* *

" SUPER " (Tottenharn).-LWith reference to
the super crystal set in POPULAR WIRELESS
No. 38, I have constructed the set, but ant at
a loss to discover what the terminals see.
(for VT) are for. Also where does the other
connection of the variable condenser go

The terminals sec. (VT) are for the addition of a
detector valve, thus cutting out the crystal if wanted.
If the valve Ls not used, no leads are taken from
these terminals. The other terminal of the variable
condenser goes to the side of the crystal detector con-
nected to the secondary coil.

*

S. N. (Bridlington).-My accumulators. often
stand idle for some time. and I should like to
know if this harms them at all

If the cell is out of use it should be given a charge
at least once every two months. Charging should be
continued until all the cells have gassed freely for
about five hours. The plates should be kept covered
with liquid by topping up with water when required.
Should the battery be put away for a long time, it is
advisable to empty out the acid and leave the cells
dry. Before doing this the cells should be charged
fully, and then the acid emptied out and the cells
rinsed out well with clean water and left to dry.
When putting the battery into use again, it should
be -filled up with acid of specific gravity 115, and
given a long charge, which should be continued until
the cells have gassed for about six hours.

" POTENS " (Banbury).-I am at present
using Hertzite, but intend changing this for
ea rborundum. Is a potentiometer necessary,
and how is this fixed ?

edtt r
a"

Swink

Potent iometer
j\AA/V \,A1Vs

-
Slide

NT -

021 020

Cry 51,0

Phone 5 1

f IXEDIPHONE)
COND5N5ER IL

,..

a -

See diagrarn above. 'Iwo methods are shown, the -

lower .allowina for a variation of poll -fatal thronah
,the detector in either direction. We prefer this lath, r
arrangement in spite of the fact that two batteri,
are needed, as it, Prevents any necessity for changin.:
leads over. When the set is not in use, the switch
must, be set open, -otherwise the battery- Will slowly
run down. The potentiometer should have a re-
sistanemof about 400 ohms, and the battery can be
of the ordinary flash -lamp type-viz., 41 volts. A
steel contact -shotild be used.

* *

" KAPASITY " - have been
told that if I wished to decrease the wave-
length of my aerial I should connect a con-
denser of small capacity in series with it, and
also that the smaller the condenser the more
decrease in wave -length will be obtained. Is
this all correct ?

This is quite correct. You probably know that
a capacity in a series decreases the capacity of the
aerial, and also that to add a condenser in series
with another condenser will decrease the capacity of
the circuit. This is shown, and the actual values
obtained can be worked out by the formula

I 1 1 1 1

- -K K, - Ka etc.
where K is the resultant capacity and K,, IC, etc.,
are the respective capacities of the various condensers
connected in series. For the sake of argument, sup-
pose that the capacity of your aerial is 2 mid.-
although really it is much less-and that you are add-
ing a capacity of 3 mfd. in series with it. The
resultant K is found by the above formula ; so we
have = + = ; therefore K. =
mfd., which is less than that of the original aerial.
But if we add a smaller capacity to the aerial we shall
finch the capacity of the aerial instill further reduced.
Using a capacity of I mfd. we have K = i +
so that la - which is less than 1 a Thus it i

seen that the smaller the capacity' -in series with
another capacity, the smaller is the resultant ca-
pacity. Now, if we decrease the capacity of an
aerial we decrease its wave -length, 80 therefore, by
adding a small capacity wodecrease the wane -length
of the aerial by a larger amount than if we added a
large capacity in series with the aerial.- -
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TRADE
SUPPLIED

The

ITITTV11,11-11- VI I 1-1

tkzeii -624:44elecil
Your electric light catches the wireless exactly as
an aerial does.
Plug a " Ducon " into any lamp holder or wall
socket, connect it to your wireless receiver and you
will receive the broadcasting perfectly.
USE A " DUCON " and you don't need an aerial.
" Ducons " are perfectly safe-each one is tested
to 2,500 volts, dig y consume no current and
do not affect the electric light in any way.

DM© 0
is obtainable from leading wireless dealers, electri-
cal contractors and stores, or direct from the makers.
Dealers not yet stocking are anrited to write for trade terms.

Over .50,000 in use.

Guarantee.
The "Ducon" is guaranteed against any defect in material and work-
manship. If for any reason the " Ducon " does not function to the
satisfaction of the purchaser, it may be returned to us, through the
dealer, within 30 days, postage prepaid, and the purchase price will
be refunded.

THE LUBILIER CONDENSER Co. (1921) Ltd.,
Ducon Works, Goldhawk Road, Shepherd's Bush, W. 12.

Telephone: Telegrams:
Hammersmith 1084. Hivoltron, Phone. London.

Perfect results
with

IndoorAerial
for

The Ceebee No. 3.
THIS highly efficient instrument is

given a most thorough test before
dispatch, and is guarar te.d to give

perfect reception aver a broadcasting
rarga of 25 mi es. Wonderful results
can be heard at our Showrooms on this
identical set attached to an Indoor Aerial.

Price 11:12:6 including Royalties

FOWLER BRIGDEN
130, Euston Road, King's Cross, London, N.W.1.

'Phone. MUSEUM 4827.

You can construct
this sp7endid
2 -Valve Bureau Set
at a cost for the complete
component of E,4: b: 0

The tapped inductance is ready wound,
and transformer a complete unit. Ebonite
plate is drilled and engraved, all terminal
screws, etc., with handsome solid oak cabinet,
are included, with clear diagram. And our
advice if you wn ' it.

111111,,'",11111111,

SPLENDID SETS ARE BUILT ON OUR UNIT SYSTEM.
Unit. Complete At,sen bled
No. Parts and tested
I. Detector, forming a one -valve set if any type Tuner is added 21 28'6
2. L.F. Amplifier for increasing the output from any valve or

.crystal set 38/6 48;6
ca. L.F. Amplifier, a -valve (our L.F. Amplifiers, finished, can be

stamped B.B.C. at zo/- per valve extra)
'

. 58/. 70/-
3. Tuner, including inductance and condenser, to z,too metres,

with loading terminals 38/6 52/6
3a. Tuner for Broadcast Waves. No condenser required .. 10/6 19/6
4. H.F. Amplifier .. .. 18/9 26/6

"IrOILY CAN COMMENCE FOR 31/6
This price includes a complete Detector Panel and a 3a Tuner. Theq you can add
H.F. Panels with our wonderfully efficient system of non-radiating anode reactance
(about which get our descriptive leaflet) and go out after the distant stations.

LOUD SPEAKERS AND PARTS FOR CONSTRUCTION.
BROWN H 2, 120 ohms. .. E3 0 0
SILVER ECHO. A Silver finished powerful Speaker of perfect tone

with Magnet and adjustment, 4,000 ohms.. .. £2'1 5 0
CHALLENGE. Low priced but effective. 2,000 ohms
Set of parts for same to take any suitable earpiece
DUPLEX, similar style, but contains 2 receivers, thus giving

better tone by avoiding overloading  E2 7 6
Set of parts for same, only requires suitable pair of earpieces . 18/8

GET OUR LIST AT ONCE (Enclose 3d. Stamps). It covers It.ADIAX Sets for
local or long range work-i.e. B.B.C. Sets completed or ready for assembly. The
Radiax Unit System and a fine range of accessories and components. It helps you
to make, buy, or assemble any kind of set with economy and assurance of success.

RADIAX LTD., A
30, Radio House, Percy St.,London, W.1. RADIAX
'Phone: Museum 490 14 mills.. Tottenham Court Rd. Tube). Hrs. 9-7 Wt. SATISFY YOU
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Quality counts as well as price, something " cheap" and "nasty " is of no

See you get an article worth the amount asked for it.use to anyone.

VARIABLE
CONDENSERS
Fixed up as shown Ni
Drilled Ebonite ENDS for same - I'- pr.

to fix on yourself
Approx. Cap. No. of

in Mfd. Plates

'001 57
'0005 ....29
'0003 - 19
'0002 13
'0001 7
Vernier 3

Price

6/6
4/6
3/3
2/6
2/3
1/9

Completely Assembled SHOWN

'001
'0005 5/1 1
'0003 4/1 1
'0002 3/1 1
'0001 3/6
Vernier 3/3

If required to he sent by post, the charge for
post and packing is 1/3 per Set extra.

Orders only accepted on this condition.

ALL POST FREE
in this column.

ORDERS in STRICT ROTATION

AERIAL WIRE, 7/22 too ft. 319
ALUMINIUM VANES 12 pairs 1/6
Switch Arms .. 1/3, 1/6
Filament resistances, each 2/3 & 2/-
7 ohms Filament resistance 4/ -
Valve Holders, moulded each 1/3
Valve Holders, turned .. each 1/9
EBONITE DIALS, o-i8o each 1/6
INTERVALVE TRANSFORMERS 151 -

do. very special quality each 22/ -
Voltmeters, 15 volt .. each 7/6
Volt and Ammeters (American;

15 volt 35 amps. ..each 11/ -
Laminated switch blades, doz. 2/ -
Basket Coils, 6 in set .. each 3/6
Twin Flex, 36 yds. .. .. 5/6
Bell Wire, 12 yds... .. .. 1/ -
Glass dustproof Detectors .. 4/3
Green Egg Insulators .. doz. 4/ -
Knobs, 2 B.A. bush .. 3 for 1/3
Scales o-i8o .. 3 for 1/3

TERMINALS, ALL DESIGNS,
Telephone, W.O., P.O.,
Fancy, etc., nuts and
washers .. .. doz. 2/6

Spacers, Large 3 doz. 1/-
9, Small ..  10d.

H.T. Batteries, 6o volts . . 10/6
Fixed Condensers, up to ooi 1/4
Fixed Condensers, up to oo4 1/6
Gold Cat's Whiskers .. 6d.

rogr" Foreign Orders must be

accompanied by extra post-
age in addition to above.

27, LISLE STREET, W.C.2

=!I IIIlilliil1111111111111111111111!:

Right C pposite

DALY'S E-=
Gallery Door E=

=-_-

7i11111111111111111111111111111111

OPEN 9 to 8 "f-
HE Saturdays - 9 to 6 p.m.=
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EVERYBODY
Come along, Everybody. This is the place for the
right goods at the right price. No rubbish offered.

Prices to Callers
( For post see special column).

H.T. BATTERIES, 15 v. 2/3
H.T. BATTERIES, 60 v. 9/ -

Basket Coils (6) ... 2/8

Aerial Wire 7/22, 100 ft. 2/11

Valve Holders 10d., 11d,, 1/3
... 101d

... 11d.

... 1/10

Switch Arms ...
Fixed Condensers

Filamert Resistances

Do. Extra quality 2/-, 2/3
Do. 7 ohms 3/6

Crystals, all kinds from 3d.

Genuine Hertzite 9d., 1/-
Talite 9d., 1/-, 1/3
Crystal Detector (glass) 3/6

Crystal Detectors from 1/6

Parts for Crystal Detector 9d.

Shellac Varnish (large) 6d.

Rotax Accumulators,

4 v. 40 amp. ... 17/ -

Accumulators Charged 1/-, 1/6

Valve Pins, dozen  .. 7d.
ABOVE very best possible

value.

Trade Supplied.

Prices to Callers
(For post see special column).

Screwed Rod 2 BA 11 3d.
,, 4 BA 12" 2.',d.

Cheaper for dozen.
Scales, 0-180 (good)
Contact Studs and Nuts

dozen 6d.
Brass Washers, 3 dozen 3d.
All Nuts, 3 dozen 7d.
Transformers, L.F. 12, 6

Do. Extra special quality 20 -
Slider Rods drilled 7 ... 3d.
Coloured Sleeving, length 5d.
EBONI IE DIALS 0-180 11d.
Bell Wire, dozen yards 8d.
Twin Flex, dozen yards 1/9
Grid Leaks, 2 meg. ... 1/ -

Lead -in rubes, 6" ... 8'd.

3d.

Telephone Terminals, 2 for 3
W.O. 2 for 31(1.
P.O. ,, 2 for 31d.
Various designs 2 for 31d.
Above complete with nut and

washer, 1/6 for dozen.

Trade Supplied.
All Goods are worth much more
than I ask for them. Prices are no
comparison, it's value for money

you want.

HEADPHONES
2,000 Pairs

ERICSSON B.B.C.
(Continental Type)

with small Ebonite Earcaps.
Beware of large earcap on

some being offered,
these are WOOD !

Single Pairs, 1 7 /6 ; post 1/6
Offers for dozens or hundreds

wanted.
FRENCH Headphones, 4,0E0 ohms 15'.

FR NCH Headphones

FR7NLH Headphones

BRUNET Type

11

If

Post, pair extra.

16/-
17/6
17/6

BRUNET, genuine 25/-
Post, 116 pair extra.

Above are Real Bargains not Rubbish.

Tapped Coils on Ebonite.. 2/9
D P D.T. Switches .. 2/11
Series Parallel Switches .. 3/6
Variometers from 6/-

l'ESTIMONL1L. 3, 3 23
The Stratford -on -Avon

and District Radio Society.
Dear Sir,

The Condensers to hand and many
thanks for prompt dispatch. I consider
condensers are good value for money. You
shall have further orders from this society.

Yours faithfully,
E. W. Knight, Hon. Sec.

Trade Supplied.

M. RAYMOND
27, LISLE STREET, W.C.2

FAFAFAMg
-P51404
ILId-1144

It11nna

!!!!
17,1F/1
112h4
avaA
;4nh

4

011r2A
RARA
haftLA
RARA

!:::
tintA
"RN
aft

ARA
P4)4
Mix]

X210
FOIVA
hAtild
ARA

RARA
hAttif
RARA
haha
MAYA
MAYAFWA
&Mu!
00
gAVII
htlhA
M,17,4
halm

XX
hAhA
KAVA
X
LA:n[4

ElgT,

VNFH

HE!
FAWN
'004

;111
U2kA
R AKA
Knhn

=4)4
hnha
VNPN
a4

5V4

YAaA
hnhn
RARA
RARA
hAts2
RARA
hues
RARA
XX
X1)4
!LIMA
RARA
haha
KARA
42114
FARA
)4)4
hAlICA
FARA

:111
huhli
VARA
ROI
!cAbLA
FAVAFAA
FARA

hand
0E1
FAIT'

FARA

PARPAA

Flip,,
Flips
4Abli
P,IVA

RARA
Kahn
VARq
ITAh4
RARA
halm
RARA
`MA
Ii2LA
FARA

!!!!%/144

tNFRFARAFRFARAAMFARAFWAFAFA WAFAVNFAVARAFTWNFAVARSigAFAFTWARTIFAFWARAFTWAVTWAFRFAFTIFAFTWNF F PA VW RAFRPARNHAVIWWWW,4R4404

E - ?hone : GERRARD 4637=

- OPEN 9 to 8 E..-
= Saturdays 9 to 6 p.m. =

51111H11111.11111111111111111111g



576 Popular Wireless Weekly, May 26111, 1923.

63/ -
Carriage
Paid.

Peto-pa nSuper

.thg &mot spgaiza
The finest moderately priced
LoudSpeaker on the market.
Givesa beautiful mellow tone
greatly contrasting with the
usual " cheap gramophone'
effect otot her Loud Speakers
Adjustable diaphragm to
control piton of note
PETO-SCOTT CO., LTD.,
G4,HIGHHOLBORN, W.G.1

FOLLOW THE CROWD
BOUND EACH DAY FOR

SPENCER'S STORES
4-5, MASON'S AVENUE,
BASINGHALL STREET,
: : LONDON, E.C. 2 : :

AGENTS FOR J.R. CRYSTAL
SPECIAL z -VALVE AMPLIFIER.

PRICE LIST POST FREE.

NWIRELESS MASTS
261t 9916:ss., 451,..451_. bon.
Mini Iron Fittings. anywhere-. Easy
payments arranged. 10,

RECEPTITEThe slitter-setts:7e
all-over crystal.

Do not lose halt the concert by using "n-
ferior crystal. Use Receptite and g .t it all.
GIVES LOUD SIGNALS WITH CLEAR TONES

In boxes, 1/- and 11. Post free.
Trod etiquirle,, incited for a!! misfit's.

COOK & CO. 76, Estcourt Road
S. Norwood, S.E.25

WIRELESS INVENTORS -
Patent, and Trade :narks, Advice Eland -took
and Cons. tree-B. T. KING. Regd. Patent
Agent (G.B. & U. .A.). 146a. -Wean Victoria
St., E.C. 4. 'Phone: Centra' 682. 31 yrs, refs.

---Beginners Guide to Wireless
Explains, in plain everyday language, everything
you wish to know about Wireless Telegraphy
HOW TO ERECT, CONNECT, AND MAKE
the apparatus required, and full Instruction;
for mating coils, tuners, and complete valve
and crystal sets Instructions and diagrams
for a two -valve receiver are alone worth four
times cost of the book 112 pages, price Is.,
post free -SAXON RADIO CO. (Dept 141.

South Shore, Blackpool.

Ashley -Wireless
Telephone Co. Ltd.
69RenshawSt. Liverpool

Sole ki) AVents

RECENT WIRELESS
INVENTIONS.

The following abstracts are specially con-
tributed by Mr. Harold J. C. Forrester,
Fellow of the Chartered Institute of Patent

Agents, 88-90, Chancery Lane, W.C.2.

Grant of the following Patents can be
opposed and printed copies of the full
specifications purchased.

194,763. - J. MARSCHALL.-
ALARMS.- An interesting application
of the thermionic valve is its use in this
patent to operate a fire or burglar alarm.
The grid connected through a high.
tension battery to a safe, and the filament
is earthed. The anode circuit includes a
relay for operating an alarm. On a rise
of temperature, or on a burglar approaching
or touching the safe, the capacity or resis-
tance of tho grid circuit is altered, thereby
reducing the anode current and allowing
the relay to operate, thus sounding the
alarm.

194,883.-C. S. GOODE.-VALVES.-
In a valve having three vertical parallel
electrodes, means such as a magnet are
rotatably mounted upon the bulb so as to
provide an adjustable magnetic field for
controlling the current in the valve. A
horse -shoe magnet may he pivoted on the,
pip of the bulb, the ends being level with
the middle of the electrode.

WIRELESS IN EAST ANGLIA.
Lu ;.0 the F..l' coo. h r. e eniplele Stets. B. B.C.

Calm. SI NIMIEs. Delivery from stock.
GREEN'S RADIO STORES. 15 Theatre Plain, .Great Yarmouth. If rite roe Free List

THE NEWTONIA WIRELESS FACTORY
FOR ALL WIRELESS PARTS AT NAL:TORY PRICES
13/15, WHITCOMB ST., W.C.2

Recent 5484 LONDON

CRYSTALS FOR CRYSTAL SETS
If P11771 T P. FL .4 TI.VIIIS Z11,7 ft' f
IrEcEPTITE. G.1.1,K.VI T E. PER ILI .11 Fr.

I:t and 1/ BOXES.
lir,F,v 1 TE. SI Lleu.V. (7.1 I S' v 1
( ',ITER PIRITES c.11:110E1'.1 I. r".11.

6d PER BOX POSTAGE 2d
TRADE SUPPLIED, WRITE FOR TERMS
f J. W. COX. 111.13.S., Mineralogist,

732, Stratford Road, Birmingham..,)

ELECTRADIX RADIOS
Immediate Delivery
from our Huge Stocks.

Everything from a Wave Meter to
an Earth Clip.

The best equipped City depot.
COME AND SEE US.

9, Colonial Avenue is first opening on
left in the Minories, near Aldgate

Station, Metropolitan Railway.

LESLIE DIXON&Co. Arcrmee4160
9, Colonial Avenue, London, E.1.

-BUY OF THE MAKERS
2 -Valve Sets, fitted with our patent 4E7 5
Crystal Sets 1 15 0
1 -Valve Amplifier 2 10 0
2 -Valve Amplifier 5 0 0
Headphones, 4,000 Trench 17 0
Headphones. 4,000 13.13.0 1 5 0
L.F. Transformers (Beat) ...... 14 6
Detectors, mounted 2 0
Detectors, Vertical, enclosedFilament Resistance
Switch Arms 1 3

Nuts, Washers, Contact Studs,Terminals, &c.Complete parts for making up
Valve & Crystals Sets.Genuine Hertzite, 9d.. is. 6c1.. and 2a.
Sheet Ebonite.
Trade Supplied. Agencies open.

Write for our List Post Orders by return.
Cash loan Order.

G. H. TURNER & CO. LTD.,
9, Cross St., Hatton Garden, E.C.1.

Telephone: Holborn 2045.

3 62 6

CRYSTALS.Hertzite, Electrontte, Permanite, Talite,Zincite, Copper -Pyrites, Galena, Bornfte.
Silicon, etc. Wholesale only. Delivery irons stock
-THE AMAX CRYSTAL -CO., Red Lion
House. Red Lion Court, Fleet Street, E.C.4.

THE ' POSH ' TERMINAL
POLISHED .IND LACQUERED.
in. dia. 4 B.A. 3!- doi. post free.
in. 4 B.A. 3/6 doz.
in. . 2 B.A. 4 - doz.

; in. 2 B.A. 6d. each
RADE SUPPLIED,

THE PARTNER ENGINEERING Co.,
2, George Place, Dongola Rd., Tottenham, N.15.

TO WIRELESS EXPERIMENTERS. PATENT YOURINVENTIONS.- -

They may prove very valuable. Particulars and consultor
I. ions free. BROWNE & CO., Patent Agents.
9, Warwick Court, Holborn. London, W C.1. Estab-
lished 1840 Telephone: Chancery 7547.

ACCUMULATORS. ETC.
NEW AND GUARANTEED.

4 -Toll, 25 -Amp Celluloid 11/3. Pos! age 1 / - .
4 - Volt, 40 - Anip., 17/6 6 - Volt, 40  Amp., 25164 21/316 80 .. 31'
4 80 27f- 6 80 35 -
4 100 ., 33f- 6 100 45 f -

Packing 1/6 ixtra. Packing. 2/- extra.B T H  R " Valves 15/-. -

36 -Volt. H.T. Battery }{chosen 8:6. Postage 1/-.
60 ., 14/-.
Cash with order. Goods despatched per return.
LOWKE & SONS, LTD., NORTHAMPTON.

1111111111111111111M11111111i111111L-

When replying

to Advertisers

be sure to

mention
" P 0 PULAR

WIRELESS

WEEKLY"

to ensure
prompt

attention.
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("A GREAT AUCTION SALE
OF WIRELESS APPARATUS

Specially catalogued in lots to appeal to Amateurs,
also numerous lots suitable for the Trade

B. MARK II g -VALVE RECEIVING SETS. MARK Ill SHORT-
WAVE TUNERS, NEW AND PERFECT. COMPLETE 2 and 3 VALVE
RECEIVERS, LOUD SPEAKERS, BROWN'S REED TYPE 'PHONES,
220, 1,5Oo and 8,000 OHMS AND A LARGE QUANTITY OF MIS-

CELLANEOUS WIRELESS APPARATUS AND ACCESSORIES.
Will be held at

STEVENS'S AUCTION ROOMS, LIMITED,
38, King Street, Covent Garden, London, W.C.2.
'Phone Gerrard 1824. (Established 1760) Telegrams: Auks, Rand, London.
WEDNESDAY, MAY 30th, 1923, at 12.30 o'clock.
Oh Viese Monday prior from 12.30 to 5 30, Tuesday 0.30 to 5.30, and od

Morning of Sale from 9.30 to 11.30. entatounee Free on Apptieation.

It
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WE shall be glad to supply one of these illustrated showcards to all bona -fide

wireless dealers, complete with strip to paste across, reading " IN STOCK-
ALL COMPONENTS FOR MAKING THE ' B.D.V. ' WIRELESS SET."

This is a great opportunity for the live trader to reap the benefits of our extensive
advertising campaign now being launched.

The demand for these cards is very great, and we urge you, in your
own interest, to apply at once.
To the Wireless Enthusiast :-

The complete series of cards 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.

III

10 for 6D

The Khw of Ci jarettes
All aPPlIcattons Is' show:ards should Oe made :-

" B.D.V." Publicity Dept., Albion House,
59-61, New Oxford Street, London, W.C.1.

"AW/S,2 %,tp'etWAN"1N_ .41'' 011111

We Specialise
in manufacturing the

BurTon Radio Parts
in

BRASS AND ALUMINIUM
Send us your enquiries

Special parts made
to your requirements.

Send us sample and
we will quote you.

Messrs. C. F. & H. BURTON
Progress Works,

BERNARD STREET, WALSALL.
PHONE  560 WALSALL

Min

NOTICE To All Engaged in

--ENGINEERING-1
FREE
WRITE FOR
PART I
TO -DAY

THE EENNETT COLLEGE

ILLUSTRATED
ENCYCLOPAEDIC

)DICTIONARY
OF

ENGINEERING
CIVIL MECHANICAL,
ELECTRICAL,MOTOR,

ETC. ETC.,

PART 1.
'Ftth DE titiET T COLLEGt SHEFFIELD.

To extend the name of The
Bennett College to everyone
em..e-ed in the different
launches of Engineer n2. we are publishing an

Illustrated Dictionary of Engineering
in about .Monthly Parts. You can
have each monthly part as it comes out

FREE -3d. Postage only to pay.
THE CONDITIONS ARE THAT YOH send your name and address,
your age and occupation, with three penny stamps (to cover postage),
writing your name and address very clearly We shall then place your
name on our Free List, and

others will be forwarded as ---C4r
send you Part tat once, The

issued. Address your appli-
cation to iiiic. efille414 I

-- (Do not fail to give the par.
tioulars required, and une

this Lull address .1 -""---_:.1_____- .-- a47eii,W.

i Department nIps SHEFFIELD
iiimmitmst
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Ph.ter by

Miss Sarah Fischer, as Marguerite in
"Faust."

1! exclusive Imissien of the
I ish Opera Co., Ltd.

STE RILTIS

BRITISH MADE
RADIO

HEAD TELEPHONES
Unsurpassed for quality cf workmanship and
for' reproduction of Radio speech and music.

Will enable you to derive the greatest
possible pleasure from "listening -in" to

GRAND OPERA
AT COVENT GARDEN
and will introduce you to one of the
highest forms of musical art. Ycu
will then be more than ever anxious
to hear the actual performances.

- No. R. 1235
(Manufactured t utoter
Intown's Patent No.
134:15315 by suit

Licence)

leesistanee No. R. 123's. no. It. 125S.
per pair Super

giltaigdiii-.(in series). quality.

Ohms. ' 1 s. d. f s. d.

120 2 5 6 1 9 6

2,000 2 8 6 1 11 0

4,000 2 9 9 1 12 0

8,0o0 2 16 0 2 0 0

To be obtained of all Dealers, or direct from:

STERLING TELEPHONE & ELECTRIC CO., LTD.,
TELEPHONE HOUSE,

210.212, TOTTENHAM COURT ROAD, LONDON, W.1.
Te!,tgiains : - Cucumis, Wesdo, London." Telephone : Museum 4144 (7 lines).

BIRMINGHAM: CARDIFF: MANCHESTER: NEWCASTLE -ON -TYNE:
150, Edmund Street. 10, Park Place. 14, St. Peter's Square. 9, Clavering Place,

WORKS: DAGENHAM, ESSEX.

1'rinte,1 plibliOted otery Friday roc proolletorA, Ainalgainati.d (1922), Ltd., 'rte 1.1(...ay Douse, Farringdon Street, Loudon,
Advotiscineid Offjec: 'Messrs. a. II. Lite. 144., 4, Led gate Circus, Loudon, E.C.4. Registered es a newspoper and for trausinission by Canadian 51aorluo

Sii1;:wription rafts:. Inlond and Atm 17'1 per 'annum, S.'S for six months. Sole 41gentg for South Africa: The Central News Agerter,__Ltd,,soe.,
aii,..wis fur Aurtrtlia and NOV Zealand: Me-,ts Conlin F Gutch, Ltd.; and for Canada: The Imperial Sews CO. (('Anad3), Ltd. Saturday, Slily 2iith, 11.23.
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