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IONOPHONE

VALVE AND CRYSTAL
CABINET.
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SPARE PARTS
and ACCESSORIES

“Imspees” ACCUMULATORS
6 volt. 20 amp. Actual .. £1 19 6

%oooo‘

PRICE - - £8.0-.0

6 volt. 40 amp. Actual .. 2 11 6
6 volt. 60 amp. Actual .. 3 3 0

ment complete,

O better value for money has ever been offered than that found in the Ionophone

Valve and Crystal Set.
which is manipulated by the simple turning of a

Call and have a demonstration—you cannot find better value.

trade, write to be put on our list.

EQUIPMENT : | pair (4000 ochms) Headphones;
T Valve ; | H.T. 60 volt Hellesen Battery; 1 L.T.
4 volt 30 amp. Actual Accumulator ; Aenal Equip-
Set Complete .

Fitted with a Patent Fool-proof Crystal Container
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 amphfication, thus
providing wonderful reception and clarity of tone with a range of 300-700 metres.

£11 - 15 - 0; 3-Valve Cabinet, £16 -5-0; and 2-Valve Amplifying Panel, £8 - 0 - 0,

Other Ionophone Models include: Crystal Cabinet, £4 - 0 - 0; 2-Valve Cabinet,
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.

i
{
i} G. DAVENPORT & CO, LTD.,,
o 99-105, Clerkenwell Road, London, E.C.1.

‘‘ Imspecs "’ - Hellesen HIGH-
TENSION BATTERIES

———
e

Bvolt, .. o« « 1. 4/~ each
36 volt. .. 8.6 each
£12-.10-0 60 volt. .. 14/« each
“Imspecs’” TRANSFORMERS
(Guaranteed)
Low Frequency 13/6

‘“Imspecs '’ High-Grade Fila-
ment RHEOSTAT .., 2/6 each

‘““Imspees '’ BASKET COILS
Perset of six .. .. .. 3/6

Headphones, Aenial Wire, Insulators,
Valves, Loud Speakers, etc. A full
range coverng every requirement
always in stock including all leading
makers.  Write for our spare parts
hist — it comtains real bargains.
AMPLION LOUD SPEAKERS
IN STOCK,
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LOUD SPEAKERS

A4 with new improved
Curved Horns

THE requisites of a Loud Speaker

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

of scund and price.

PRICES
H. 2 (Small), Low Resistance.
120 ohms, height12in. £3 0 O

H. 1 (Large), Low Resistance, 120
ohms, height 21 ia, 6 o
1ligh Resistances for either size, 2/8 to §/-extra.

THE BROWN MICROPHONE
AMPLIFIER.

Th!s amplifer gives a magnification much greater
%ban that obtained from a two-valve amplifi:c

Price
Tustyated Catalogue of Head- Low Resistance (120 ohms input)  £6 @ 0

phones, Loud Speakers and High Resistance (2,000 chmsinput) £6 2 6
Amplifiers, post free. Obtainable from AW Wireless Dealers.

Sole Manufacturers :

S. G. BROWN, Ltd.,

s (Retail only)

19, MORTIMER STREET, LONDON, W.1.
Eead Office and Works (Trade Only), Vietoria Road, North Acton, W.3,

iT CAN’T UNSCREW OR FALL TO PIECES!
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THERE lSo NO BETTER FILAMENT REGULATOR

N THE MARKET THAN THE
5/ 5/

LOKAP

BEGAUSE OF THESE SPEGIAL FEZATURES:

1. Positive fixing of knob to spindle.

2. Hexagon nut for clamping ta panel. Just drill a 3 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. :

ELECTRICAL. &

MITCHELL’S 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.

WAS informed of an invention the other
day that is claimed to cut out jam-
__ming and interference. I amn sure our
readers will welcome such an invention.
At the moment 1 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 O Received in Italy.

FRIEND of mine in Milan tells me
that he hears 2 L O and Cardiff quite
distinetly on a three-valve set of

Italian manufacture. Considering that these
two stations arc, 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.

HAVE been asked by quite a numbér of
readers why the Lendon 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.
1 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 Creat Success.

HERE 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.
NTIL the discussions between the

G.P.0. and the Broadcasting Com-

pany concerning licences have been
settled the much needed improvement in
broadeasting is temporarily suspended. The
proposed erection of the southern station is
to be postponed for the present, although I
have hcard 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.

Mitchells’ 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-

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 panel. The whole
construction is a credit to the designers.
* e *
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 ahsurdity becomes reasonable
when it is realised that the speed of sound is

Captain L«

ewis 0f 2 L 0—Unale * Cactus”’ to the

children.

1,126 fcet per second at a temperature of
58 degrees Fahrenheit, and the speed of
electrical vibrations or radio waves is
186,000 miles per second. The listener in
the back of the hall heard the words in
01332 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 0002 seconds.
The time required to transform sound waves
into electrical energy is 0-002 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 electrical vibrations
into sound vibrations is 0001 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 2,530 miles away can be illus-
trated as follows: 00187 seconds is the
time reguired for a speetator at a cricket
match to hear the impact of bat. against
ball when hc 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 hinding because
it has not been approved by the House of
Commons, and I believe it is his inténtion
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--
ing until approved by the House, and
whether he will take steps to bring the
licence hefore the House without delay, with
a view to a resolution being taken on it. -
* * *

A Useful Inventlon. *

I HEAR that the problem of the broad.
casting of the speeches of celebrities;
owing to the difficulty they sometimes
cxpetience in finding time to attend the
Broadeasting stations, has been overcome in
Amarica 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 broadeasting
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 hroadcasting question :

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

Major the Hon. J. J. AsToR, M.P.

Mr. F. J. BrowN, C.B,, C.B.E., Assistant
Secretary, General Post Office.

S Henry Bussury, K.C.B., Comp-
troller and Accountant-General, General
Post Office.

Viscount BurxmaM, C.H., Chairman,
Newspaper Proprietors’ Assceiatjon.

. . B. EccLzs, Esq., F.R.S., President,
Radio Society of Great Britain.

The-Rt. Hon. Sir HENRY NorMaN, Bt.,
AM.P.

J. ¢. W. Rerrn, Esq., General Manager,
British Rroadeasting Company.

Tield-Marshal Stk WiLLiam RoBERTSON,
Bt., G.C.B, G.CM.G., K.C.V.0.,, D.S.0.

Cuarues TreveLYaN, Esq., M.P.

{Continued on page 422.)
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NOTES AND NEWS.
(Contsnued from page 421.)

Harrods’ Great Wireless Concert.

IR 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-
Jion and quality of the programme.

SIR WOODMAN BURRIDGE, -
. __The Managing-Director of Harrods,
. Sir Woodman wus responsible for the Gzala Concert
recently broadeast 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.

HE Duke of York, as an officer of the
Royal Air Force, has always taken
the keenest interest in wireless, and

X 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. 1t 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
delighits ‘of listening-in. i
* * £3
Broadcasting Station for Sheffeld.
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:
grammes and redistributing ‘them. ' The
crystal enthusiasts will come into their own
whén it is possible to use these for broad-
cast reception, for Sheffield is as keenly
interested in and technically acquainted
with wireless as any other city in the
2ountry. The Sheffield University is taking
3 leading part in-assisting local wireless
Jevelopment, 'and ‘the - University~ has
promised the B.B.C. that all their available

pesa s ol o2 1e 1 laced at the dispcsal 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.

‘x JILLIAM MURDOCH appeared to be
having a great time when I saw him
last Thursday evening at 2 L O.

Poprlar Wirclrgs Weelly, -May Sth, 1923

* It’s not half as bad as 1 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.””

I AM told that the experts of the Radio
Research Board station at Aldershot
have been closely investigating the

character and causes of ‘ Atmospheries.”
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.

4

SATURDAY, 5th inst.—Society News, House-
hold Hints, Poultry, ete. Sir Bertram
James on ‘‘ What Is Capital ?” Chat

; on Racing by the Pall Mall.

THURSDAY, 10th inst.—An address by E. A.

* Bates, Esq., M.A., D.Lit., on “Cave
Exploring as a Sport,” at 9 p.m.

-WEDLNESDAY, 16thinst.—Sir Montague Sharp,
K:C.; D.L.C.A,, an address at 9 p.m.

Suxpay, 20thinst.-—The Princeof Wales, Earl
‘Haig, and Marshal Foch will speak from
‘the Queen’s Hall.to the British Empire

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

P

——

Station. Call sign. Wave-length Remarks.
In metres.
London Broadeasting o
Station, _ e . 2LO s 369 .o 7T11.30to 12.30 every morning and usu-
allyeévery evening, 5.30—6.15 p.m. ;
4 7 and 9.45, News; 7.30, Orchestra ;.
y 8.25 to 10.30, Music. Sundays from
P 8.30 p.m.
Newcastle  Broadcasting ,
Station .. .. .. OKNO s 400 .. 11.30to 12.30every morning. Every
Manchester Broadcasting evening, usually from 5.30 to 10 p.m.
Station .. .. .. .. 2ZY w 385 .. 11.30to 12.30 every morning. Every
» g evening usually from 5.30 to 10 p.m. -
Birmingham - (Witton)
Broadecasting Station .. S5IT es 425 .. 11.30 to 12.30 every morning. Every
evening usually from 5.30 to 10 p.m.
-Glasgow Broadeasting (News, Concerts, etc.).
Station .. .. .. .. 58C ~ 415 .. 11.30to 12.30 every morning. 5.30 to
Cardiff Broadcasting 10 p.m. :
Station .. s s+ o~ SWA o 353 .. 11.30to12.30 every moming. 5.30 to
. 10.30 p.m.
Croydon 4 o o o GED « 900 ., Throughout day to acroplanes.
Paris .. 4; & é. ¢ FL o 2,600 .. 1L15a.m., Weather Report; 6.20to 7
.m., Weather Report and Concert ;
0.10, Concert. T
Konigswusterhausen o+ LP v 2,800 4 t0 6.30 p.m.
The Hague.. .. .. .« PCGG . 1,085 Sundays, 3 to 540 p.m., Concert.
Thursdays,8.40t09.40 p.m.,Concert.
Haren.. .. .. .. .. OPVH .. L100 .. 12noonand 4.50 p.m. Telephony.
| Radio-Electrique, Paris .. .—— » 1,780 .. 5.5p.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.
School of Posts and ) o
Telegraphs, Paris oo oo — - 450 .. Every Tuesday and Thursday, 7.45 to

10 pm. Saturdays, 2.30 to 6 p.m

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

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

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.0.,
P.C., address at 8 p.m. Rt. Hon. Earl
Meath, P.C., G.B.E., address at 9 p.m.
Frpay, 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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Many articles describing the coastruetion 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,

A SIMPLE VARIABLE CONDENSER.

By E. JAMES.

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

‘varieties of variable condensers, all of which
scem to have been devised with a view
to saving the cost of “ air ” condensers of
thé 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 deseribed ;
it can be turned out from the raw material
in about an hour and a half, being very
cimple in construction. The writer made
himself one for about 10d., a testimony to

the fact that it is cheap.
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The first necessity is a couple of pieces ol
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.
Thz 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 miea.
but /;ths of an inch smaller at the top
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. 1. Any thin stiff eopper sheet may
be used for this, or brass eof ecourse, if
preferred, and three small holes are drilled-
in the arm large enpugh to clear the
shanks of three brass } 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
3 in. ebonite, § in. wide, and may be as
short as 3} in., or as long as one chooses to
make it, if one fears capacity effects. The
original is only 3} 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 § 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
serews have large heads.  Arrange the three
components as shown in “e¢.” aftet con-
sidting “ 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 6} in. by 5} in., the top of
a piece of stout millboard 5} 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. 1.

The final assembly will not take very
long. The top is placed in position, tin-
foil down, and screwed down on fwo edges
only, as shown at A, Tig. 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 lcrminals are
drilled as at “a” and ''b” in A, Fig. 2.
Tt 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 cormer. 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 lover
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

Rrews G, ’ -
N o /
3 + e’
L 4N o
NS ’
AN
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a stop bo prevent the moving plate
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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.
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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. 1, Holes are drilled beneath

Mg =

FiG.1,

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

- ;—:'::\\ FIG2.

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

A WATERPROOF
INSULATOR.

]T 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.

Eyebolls

Ebortite Yube

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 strgng threads and be of fairly
large size, but not exceeding  in. across
the eyolet.)

The whole of this is sheathed in a piece of
ehonite tube of 1 in. internal diameter and
6 in. long, so that it projects 1} in. over
cither 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.

USLNG three pairs of ’phones, I have

often found it necessary to cut one or

two pairs out of circuit quickly, there-

fore 1 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

AN EFFICIENT “LEAD-IN.”

AKE a block of wood, about 2} 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.

Dhickness
of sash

Loadingin Dube
Earth
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Cross seclion of sas%" :'w'ndow ?
shoswing bevallin,
20 fit boFeom of sath
Didure 1
5 8

¥s” ttakogary

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 1t this leading-in terminal.
As the window closes down upon the block

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
oceurs,
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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 Qerminal

Showind Glock and
Lead<n derminal in position

Digure 3
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red-letter day in the history of broadcasting.

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

It is due to the enterprise and foresight of Sir Woodman Burbidge,

Bart,, €.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
that Sir Woodman’s intemtion to pro-
vide “ listeners-in ” with this first-elass
programme became public, and almost im-
mediately afterwards I called upon him and
found him hard at work organising the con-
cert which has proved such a wonderful
suceess 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 receciving 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-
eert 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 gratefu!
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 championing 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
Popurar 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
hidcous skeleton. I crept further into the
folds of- the curtain when a dcep uncanny
voice exclaimed :

“TIf 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 Hamlét, looking anything but
the corpse T expccted to find, was calmly

converting himself into some semblance of the
popular comedian I had come to question on
the subjcct 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

ou, Mr. Merson,” I answered.

“ Oh, Llike it. T think it’s good fun,” sa’d
Mr. Merson.

¢ Did you look forward to that broadcasi-
ing last Thursday ? ” T inquired.

*“ Yes, although it would not have been a
new experience for me as I have broadeast
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

‘rreeereeh ’ and that I spluttered my t's.
like an empty soda syphon, but he never toid

me what sort of a receiving set he heard me

on.”

At this point, Mr. Merson’s 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. Left to right : Davy Burnaby, Melville Gide
H. B. Hedley, Stanley Holloway.

on, Betty Chester, Laddie Clift, Phyllis Monkman, Gilbert Childs, Elsa Macfarlane,
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THE FIRST WIRELESS
GALA CONCERT.
(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.

“1 love it,” she
replied.. * Yet. it
overawesme when
I think that there
are thousands
hearing me sing and I cannot tell how it
sounds to them.”

“ Then you are rervous ? * I suggested.

~“ Yes—very. On every occasion T simply
dread it, but yet it fascinates me, it isso
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. L

“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. HASSELL, .
(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

Miss José Collins.
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cou'd not reproduce his “own face” whilst
singing that song, but he hopes that his
hearers endeavoured to imagine that i} 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 ldoked
forward to being broadcast, he replied,
“ Yes, I had anxiously awaited the experi-

ence, as | ain a wireless enthusiast. 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 piteh. 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.”

HE most bitter of 2L 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
Unecle 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 toat, with a pitiful
look on his face. |

“Shush ! ” he said, raising his finger
mysteriously. * They. _w{on:’t let me!”

“Won’t let you?” I said.. “ What do
you mean ?” y'

“My agents won’t. I can’t broadcast
afterall.” 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, shurrup!”

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
mwardly among its carbon granules.

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

" being buffeted about by the Irish Guards

with their big ‘‘ pom-poms ”—bassoons, 1
believe they are called—right under its very
diaphragms, and soothed by Miss José
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 O
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. Y

After great efforts by all the “ uncies ”
and several others, the piano arrived half-
way through the door. and then jammed.
After desperate efforts, it still refused to
budge, and was left there, securely blocking
the door.

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 eyvlinders 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 mowved 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 T said before, the propriety of the
microphone and’ studio had "a rude shock
when the Co-Optimists 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, using’ the
microphone as a, pivot. -

The fun waxed fast and-turious. 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 O.
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A UNIT BROADCAST RECEIVER.

By H. G. HERSEY (Member of the Wireless and Experimental Association).

This article is a continuation and completion of the constructional details of the H.F. Panel, Part 1 of which
appeared in No, 47 of ‘“ Popular Wireless.”’

5.—~THE H.F. 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 arc 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, 4} in. long and 34 in. in dia-
meter. The cylinder should be well shellac

S

>
=

i

- ]
<__ ____2,5-51__ o e

No 36 . LPins driven
Reststanceire tnlo woodwork
871 ga re &,
D

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 con-
tinued in 20-turn 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 obseryed 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 } 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 } in. (approx.) ebonite is cut into
a circular disc, 2} 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 cail
should be soldered to a length of twin flex,
about 15 inches, preferably rubber covered.
Two pieces) of wood, 4 in. thick by 3} in,,
are cut and tacked to the extremities of the
anode colil, 80 as to leave a clearance of 1}in.
between the coil and the panel 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 24 in. by } in. thick and 1} in.
long is cut, as per Fig. 4. Along the bottom
edge 11 pins should be driven and cut off,
leaving about } 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. Thé 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.,

(Conlinued on page 428.)
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+ A UNIT BROADCAST
RECEIVER.

(Continued from page 427.)

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
genetal 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 Gomplated.

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 connectfrom 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. 4 terminal connect to.ter-
minal L2, and from L1 to the switch arm of

mencing end of ooil connect to the anode

leg of valve holder. Thus it is seen that the
Pplate or anode is fed through the inductance,,
the circuit being broken between terminals
L1 and 12 These are normally short-
circuited, and for longer waves it is only
necessary to place a loading coil across L1
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.

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 I.F. panels; etc., as shown in
Fig. 6. This panel, asstated previously, is
most critical in its adjustments, but once
the reader has made himself acquainted with
the varjous tuning positions he will find the

It now remains to conmnect from the
reaction coil to terminals R]1 and R2, and -

Popular Wireless Weekly, May 5th, 1923.

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 Rl and R2. Now,

assuming the reader knows the approximate
tuning of his nearcst broadcasting station,
place the anode coil switch upon stud 3 or 4
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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. At 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 Avold ‘ 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
how!l or break into self oscillation, irre-
spectiveof thereactionadjustments, give the
grid more positive potential. )

The instrument described is most valuable
for distant reception. Used upon 2 L. O, in
London, with a single deteeting 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.

the - tuned anode coil: From the com-~ instrument very selective and highly
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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 finiched, 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 constzucted entirely from Knrticm:!a{s ,?v;nl in P&PULAR WIRELESS by Mr, H. Campbell,.
. venue Koad, Isleworth,
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ACK in 1909 the Admiralty adopted
Ericsson  (British) Telephones as
standard. In 1917 the R.AF. 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. Clanty- of speech’ and “total absence of
distortion place them ina 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

asceriain the velative merits of various
Headphones . . . . most of the 'phones,
British and Foreign, now on the market
were expertmented with. I found that
Evicsson 'Phones gave the spoken word
clearer and louder than any of the "phones
tested, and the music was more distinct
and of better tone-valuc than I have ever
licard on a Crystal Set.”’

H. C: B., Consulting Engineer,

Avrbitrator by Appointment London
Chamber of Commerce.

In the past few months telephones of foreiga
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 are our prices, 28/6 120 ohms; 21/- 2,000 ohms;
[ - 32/- 4,000 ohms; 40/- 8000 ohms.

Write us for literatine and informa-
tion re our valve and crystal sets,

The British .M. Ericsson Mfg. Co., Ltd.,

Selling Agenls : International Buildings,

Scotland: 57,lRobertson 67'731LK'ndg5W“{"v’ c.2
Street, Glasgow. J2
N.E. England: Milburn encory b
House, Newcastle-on-Tyne.
Manchesters 105/107,
Corporation Street.
Nottingham:

ERICSSON

BEESTON NOTTS

.

"i""ln Q .".‘
o

“'\\\_”I\‘ . 14 Furse & Co., Trafiic St. .
o M l. T e 4 Blrminghsm 1415,
<N ! Snow Hill.
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Always MoRE Power! Ask for ‘“LISSEN”» Type T 31\

s LF. INTERVALVE TRANSFORMER.
“ LISSEN” Reactance Capacity Method of
Coupling H.F. Valves” ‘Figiiom! Gives It ! !

We bave introduced this type to meet the demand for a really good
amplifying transformer at a moderate price. Tested against, aod found
equal to, many other expensive transformers. Only under precision
conditions is it possible to detect any difference. It is immune from break-

s a . . dowm, even under heavy loads. Firmly refusc to take a substitute. Regard
Introduce thlS into the Anode circuit Of with suspicion any attempt to push a trans-

l and your receiver will become more and & § f.ogmer ‘“just as good.” There is nothing else
your H.F. ValVe, pniore responsive, There is a hidden value in *“just as good” at the price. Bears the name

LISSEN H.F. (prov. pat.) which mere logking for will never find.

FIT IT NOW—get the best

out of your set—it adds

“LISSEN,” and is the only transformer sold
at the price that carries with it any 16/6
real name guarantee.

Ask for it and see yor: gel d—or send direct.

“LISSEN” TYPE U 2

Telephone Transformer.

power to every receiver -—
widens its range—cuts cut dis-
tortion—and gives selectivity. if

e Entirely self-funed. Needs no
e % variable condenser. Has a

F \ switch complete—each stage of Exactly similar 'in outward appearance to the
V= & \\\\ radio frequency amplification “LISSEN" Type T3 intervalve transformer. |
1 g £ \\\\% ! can be immediately and inde. It is wound diflerently, of course. Heavy guage wire is used—it will 16/6
- 'x\\\\ ” pendently tuned.  Only one carry heavy currents—it is free from distortion. Panel mcunting
5 ‘\\\\\ﬁv 3 hole to drill—only two connec-
AN tions to make, for which tinned lAMATEURS Always find the DEALERS ‘LISSEN’ COM-
. soldering tags are provided. ° | name ‘LISSEN. [ * | PONENTS SOON
Hours of work saved with the Counterfeits may be offercd you. SELL! Order a few days ahead
certainty of satisfaction. "Blue If your dealer” cannot serve you, Don’t miss good business. Order
print sent out with each plainly do not go without—-order direct, through Factor, or send direct.
shows connecfions, which any- post free. Give us dealer’s address, Cash or two good trade refercnces,
6ne can make, if you can. lease.

i
List Gd., post free.

‘Two rangess—
150 to 600 mctres (6 tappings),
complete .. .. ..27'6

150 to 10,000 metres {11 tap- ISSFN COMPANY
pings), complete .. 32/6 L 4

Bk e ,

o — Certainly each new set 8-16, Woodger Rd., Goldhawk Rd., Shepherd’s Bush, London, w.12
Powerful St ol LGS EN TR (Phone 1072 Hammersmith)

Set 1 N.B.—Woodger Road iz close to Goldhawk Road Met. Railway Station.

ACCUMULATORS ||} wHuLLO!!! C.Q.

| .
RICHFORD & CO.. 153, Fleet Street, : 1 9,Lisle St.,Leicester Sq.,London,W.C.2
Established 1876 Tel, HOLBORN, 5126.., LONDON, E.C4. l ‘Phone : Regent 4577.  Telegrams: Titles, Westrand, Londo,
L 2V

4
$
$
4

REDUCED PRICES ¢

The E.B.R. Accumulators have " WILL DAY ] CALLING : 1:

20 years’ reputation lor de- [

Somdabiity=gud elercs. TO ANNOUNCE SOME RARE BARGAINS. ‘:

BIJOU CRYSTAL RECEIVING SET in {,

ALL GELLS GUARANTEED imitation Morocco, wave-length 600 metres, S

A stamped B.B.C. Price including fee - 20/- eacd | §

aEc POPULAR TYPE 4 A THOROUGHLY RELIABLE PAIR OF s

WIR . | 4,000 ohm HEADPHONES, Stamped [

ACCESSORIES. Xo. | Yoit '“},‘,‘,;E;p-\ oty [ pErice B.B.C. ve e e e v e =200=perpar §

BASKET COILS, 4/- set 7. 100 feet 7/25 Stranded Copper Aerial Wire .. 1/10 per coil §

CRYSTAL DETECTORS,2/3.{ 1000 | 4 17 8 9/11 b

CRYSTAL DETECTORS | 1310 4 20 10 12/11 2

ENCLOSED, 4/6. 13151 4 30 15 14/11 HAVING PURCHASED THE WHOLE OF A MANU- ‘D

CREGIEE  JRSCTOS: o\ o) (] o 4 o FACTURER’S STOCK OF GUARANTEED 7/22 HARD | 2

AERIAL WIRE 1310 | 4 80 10 29/. DRAWN AERIAL WIRE IN 100 FT. HANKS, WE ARE | 2

7/22 copper BARE,2/9 1001t | 1420 | 6 40 20 27/ ABLE TO OFFER THIS AT THE LOW PRICE OF ‘P

| Wound Formers, 12x 4,3/6 | 1430 | 8 60 30 33/9 2/2 PER HANK OR 2/. FOR 50 HANKS AND UP.|

Lead-in WIRE RUBBER | 1410 ¢ 80 40 39/8 )

Cov., 3d. per yd.E J. 14150 (] 100 50 456 u A s 1{

ARMY TEL. CABLE, 7 PR €6 onite, Grade A, cu any size. p

ABLE for LEAD.IN WIRE C " TYPE ACCUMULATORS. Every Requisite in Stock for Wireless TRADE SUPPLIED. @

SWITOH ARMS, 13 & 176, | Bhee e B A s Abso, T ly @ few of our bargains. Do not fail to send ¢
. 7 s (o | Specially lormed Lattice and Plates. Abso- hese are only a few of our bargains. Do not fail to sen

i e, LD LN e for our Price List giving the lowest prices for the best ‘:

NUTS & WASHERS, 1/-. | | Volt- | Ignit. Cap.| Act, A.}l.l R quality goods. Postage on all goods extra. i»

c%BED,‘;;ISKERS Sl e S Leh Write for our new Catalogue, now ready. ‘:

'PHONES IN STOCK. | 1720 4 e = 22/ - §

FRENGH i) PAIR |10 L | 88 A Do not fail to try the NEW “DAYZITE,” Regd. §

BRUNET .. .. 25/11 :gég g %‘(" éé iﬁgg The super marvel Crystal with Silver Detector Point :D

5533‘:#0»5: ggm 1810 6 88 41 52/6 at 2/6 each, or mounted in Brass Cup,2/10, Postage 3d.extra, ?

TIMLC. oo gpfyy  |-1850 7 6 Ll 53 Eii ' 1:

STERLING .. 30/ SPECIAL OFFER.—2 voit 40 amps. )

- Fuller Block Accmnmulators . . cach 12/11 p

ST epanay, | Faler Mook Mocaonaison WILL DAY, LTtD., }

{1 nnsuitable. 1'

{

)

P
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THE NODEN VALVE.

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

T HE 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 te 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
shaft. 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
see-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

41””“11.1
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rotate 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. 1A will be obtained. If all the tops of
these vertical lines are joined as in Fig. 1B,
a curve will be obtained, the vertical height
of-any point of which represents tlie 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 harmonies.

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 thc other half of the
cycle. "

It it can be arranged to cut off the ne-
gative half of the cycle, thé current flowing
would be as in Fig. 2A. By reversing the
direction of flow of the current during the
negative half eycle, twice the number of
positive half eycles 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 reé¢tifier has been in use a

-
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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 are,
the Tungar, or any of the mechanical
rectifiers, but for an inexpensive and easilty
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.

Suche 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
ag it was in the previous half cycle.

In making a Noden rectifier, stoneware
‘jars should be wsed; and a convenient size
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18 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 5 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 1} 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 3 in.
of the top ; a layer of paraffin oil, } in. thick,

“on top of the ammonium phosphate com-

pletes the cell. The coneentrated 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

Mr. Leslie McMichael will be known to most readezs as the secretary of the Radio Society of Great Bntam and his authoritative
remarks on what.is one of the most puzzling' points-to the ‘‘ new amateur ** will doubtless be read thh the greatest interest

By L. McMICHAEL M.IR.E.

by the advanced experimenter as well.

THE present-day habit (for it is nothing
else but 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.

’li;é TILEPHON{S
f -

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 docs not scem to balance the extra
half a crown or so for a pair of tclephones
or a loud speaker wound for high resistance.
They are told that 2,000 ohms is a good
all-round value for such detccting instru-
ments, and that there is no pa,mcula.x
advantaze in using a telephone transformer.
A little thought will show how erroncous
this is.

’Phones or loud speakers arc wound for
€0 ohms, 120.0hms, 2,000 ohms, 4,000 ohms
and 8,000 ohms. The 60 ohms and 8,000
ohms arc 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 arc essential, and, thercfore
those wound for 4,000 ohms arc the most
suitable. For valve work, owing to the
fact that the ’'phones, arc 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, wo 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 misconneeted :
that is, if the circuit i1s such that the
inducec polarity of the electro-magnetic pole
picces aids the permancnt 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 casy matter to

=
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guarantee that demagnetisation will not take
place, however they arc 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
electrical resistance, the
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 lehable and
efficient means of avoiding this.

Prevents Possible Damage

1f a suitable, well-made transformer iscon-
nected with what normally s its sccondary 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 tclephone receiver made impossible.

Telephone transformers are step-down:

more

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

Leakages are Negligible

Demagnetisation of the telephone receiver
{using a tclephone transformer) is practically
1mp0331ble, the effective impedance of- the
valve output circuit is maintained constant
?.nd at its most efficient value, and a further
and highly important and uscful 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 biings 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
chould 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, surroundmrr 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.

Qerminals
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COVERED 8Y VARIOUS PATENTS

You require to use the valves MEMGRANES are used in the
that will enable you to obtain world’s largest Wireless Trans-
perfect reception of vocal and p mitting Stations where the
instrumental items. i selection of a valve is the result
ik of the most exhaustive tests.

Your choice of valve will
make al} the difference to * Use the same _vglves for
the efficiency of your outht. ﬂl m your own Receiving Sets.

are. the outcome of prolonged research and manufacturing
experience, and have achieved a reputation second to none.

Uniformity of quality 1is their special characteristic.
Ensure the best broadcasting results by using them always.

Made to Liast.

Sold by all leading Electrical Contractors, Wireless Dealers, etc.
B (Wholesale Only)
i’ THE GENERAL ELECTRIC Co., Ltd., Magnet House, Kingsway, London, W.C. 2.
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NOTE OUR SPECIAL FEATURES

W.B.C. CRYSTAL W.B.C. CRYSTAL
DETECTOR  for e, Fometie WE SPECIALISE Unassembled = FParts —“pprpcroR
(DUSTPROOF) (as Photo.) IN VARIABLE . plates. (DUSTPROOF)
Capacity No. of Pricé CONDENSERS Instructions to assemble
Plates. Bie <= sent with cvery set,
! -001 6/3
0075 5/3 4/-
0005 a3’
0003 3/0
0002 2/3
L0001 2/0
Vernier 1/9
Circular Ebonite End- W.B.C.CRYSTAL DETECTOR

plates, 1/8 a pair.
Ebonite Dial 0—180 1/3

Type 1.
4/6 -001 57
L .00075 43
. L0005 29
For cither vertjeal, 0003 19
or Horizontal .808‘-;. 1_:]3
Mounting -00

J Vernier 8
(as shown) These Condensers en-
closed in  superior
W.B.C. Mahogany Case or
Dust - proof Celluloid
Mounting. Add 7/6 to
above prices.

Type 2.

For Vertical Mounting (R
only.

Type "0005.
We recommend TALITE Crystal for use with our Deleclors.

oimes LARGE SUPPLIES of only the best Quality
el ik Component Parts in Stock. All connections are made under

MOUNTED ON EBONISED BASE Send Ample Postage. Balance Refunded. the panel.

srneta s 1o s WHITESIDE, BLOOMFIELD & Go.LTo. ity RETAIL BRaNcH,

I am with the Condenser you so
kindly sent by return. The goods

were packed very well and are ] §& 2’ HAM YARD’ GREAT WINDMILL STREET’ 31, MEREDITH ST,

splendid value. ~ Everyone says .
A o T PICCADILLY CIRCUS, LONDON, W.1. SR @S _ST., E.CH.

» Tweedmouth, Berwick-on-Tweed- prone - REGENT 3749. Cables : TITMOUSE, LONDON. *Phone . Clerkenwell 5884.

SEND FOR OUR PRICE LIST — TRADE SUPPLIED

SILVERTOWN RELIANCE RADIO
TRANSFORMER SERVICE CO.

SPECIAL ATTENTION GIVEN TO MAIL ORDERS.
TVAOHddV NO NYNL3Y A8 0IHOLVaS3T SA009 T1V

THE RELIANCE A.l.
CABINET RECEIVER |

(Passed by P.M.G. & bears the B.B.C. stamp.)
WING to the demand for a cheap, |
simplehand reliable relt‘:eilv./err ﬁl?l b

a rough set of parts which fall to

PR'CE pieces after once using) we are placing
this set on the market at a fignre to

meet the most slender of pockets and
a price which nootherfirmof wireless
- mapufactarers can approach.

A combination of Efficiency,
Simplicily and Cheapness,
Consists of Ebonite Panel in Oak
Case with Lid and Clip. Turing Coil
wound to 1,000 metres wave-length

‘ - and has a range of at least 15 miles
S‘Iverlown ,Trans for telephony, and Morse much
Jormer. Ratio five- fql;t];he(r}. Our pastau Cr)l'stal Detectgﬁ
. with Copper Spring in arm wi
l3 00‘0 8" . "(’imary Ebénll)itﬁ hanSle, Variab‘lieﬂtx)rcs%ulie
9 and ball joint action, an c whole
’ pSIe ULy enclosed in dust-proof glass tube,
15,000 turns. Undoubtedly the finest made transformer | thus eliminating dust and damp.
on the market. Manufactured by the Silvertown Co. —_——
specially for us. Price 25/-. PRICE - - - 15/-
o Phonesé& Aerialequipmentextra
OQur celebrated French Transformer, ratio one-to-four, — e e -
12/6. Guaranteed correct windings, stalloid irom. We are the actual manuiacturers ot Wireless Apparatus and you will there-
fore save 25 per cent, by coming to us.
C O U N Ts Send for our well illustrated cstalogue showing a complete range of Crystal and
GOO D TRA D E D I S Valve Sets, also parts. Price 24, post paid. It is well worth it. Demonstrations

every day between 5 and 7 p.m. Hours, 9 a.m. to 7 p.m. Satardays, 1 p.m,

(DEPT. A) 81, TURNMILL STREET RELIANCE RADIO SERVICE CO.
' FARRINGDON ROAD, EC.1. 283, St. John Street, Clerkenwell, London, E.C.1.

. i 4 minutes f Angel, lIslington, o Phone :
Phane, Clerkenwell, 5434. o omasite Nombamaton Tasiitate) o+ CLERKENWELL 4290,

8 Wireless Installations, Ltd.,
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AN AUTOMATIC BASKET COIL
- WINDER.

Basket coils are extremely useful for tuners, anode couplings, etc.
machine should be constructed by allhexpernnenters desirous of rapidly winding
such coils,

This little

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

sorner, 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
and 2). This frame must be very rigid and
firnly screwed to baseboard.

Having a Meccano pinion with 19 teeth
and § inch in diameter, the writer decided
to yse it on the spider spindle, and conse-
quently the spider had 19 spokes. Meshing
with this pinion is a worm fixed on a spmdle
at the end of which is a gear wheel having
25" teeth and % inch in diameter, which
engages with another gear slightly over
1} inches in diameter and having 50 teeth,
the distance between the centres of thesc
_tw spindles being exactly 1 inch. On the
spidie 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
gocker. This ecompletes the mechanism
‘in the gear-box. Reference to the elevation,

Fig. 1, and the plan, Fig. 2, should make the
construction of the gear-box quite-easy.

turned-up strips a hole is drilled to take a
piece of }-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 i 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 2} 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 3 inch

Rocker
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The Coil Former. =2, L |
Having finished this, the rocking arm may E’;@ =t -—-3.-—---»@»
be made. It is necessary that-this arm be E= - T .

very strong, to withstand the strain imposed i \
on it by the taut wire. For this a piece of ; .
brass 64 inches long by 3} inches wide at I e
the base and 1} inches wide at tl}e toF is ki 4 o
required (Fig 3.) On the top is left a lug, TimR )
i glch long, ‘gwth a hole dnlle% in the centre —#\'Erl g ol %:
and 1 inch up it, the purpose of which will e g
be descrrbed later. Down both sides of this Plan “'zl;—q:ﬂzz—;‘
brass blank a line is seribed, } inch from the . by
i side, and the resultant strips are both bent | ngureQ '-!-D
upwards. Through the base of .these LD Crank
wide and 1} inches
19 Qeeth Pinion in diameter. A hole
\ was drilled through the
[ o — centre, exactly, and a
: L3 , @:, bush wheel secured to
i b i B it by means of two
it wood screws, this bush
i Lo i wheel having a set
1 P “— 7| s0%eectn screw to clamp it on
: | 1 * | the spindle. It now
ot - (H}‘;_ . requires to be drilled
g s d with 19 equidistant
i e holes of a diameter to
i suit the spokes to be
;S [ used. These holes must
N we g 4 be absolutely accurate-
Y Dultey % ly drilled, both radially
Y @ and vertically. This is
¢ almost impossible to dp
= H without sp’ia‘cial ap-
8 e pliances. 'he writer
Baseboard /276 overcame this difficulty
: ' § after some thought, by
b Elevation Qigurel. the. method about to
D be described.

A strong metal frame was made, as in
Fig. 6. The spider hub was then claiped
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.

——Hp

Rocker -
Mvont Elevation

QL'gut'e 4

D

The drill should protrudé 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, 3} inches long by
1 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 ba
made to press against it to keep the wiro
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.)
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. CORRESPONDENCE.

The Editor PopuLAaR WIRELESS.

Dear Sir,—In a recent issut you had an
interesting article on charginig accaumulators
at home from DC and 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, ete.,, and while these¢ methods
are satisfactory so far as charging is econ-
cerned, I havefound it most expensive.

I have a 4-valve set which I use, say. 3
hours a night, taking about:2-5amp., or, say,
8 amp. per night, which has to be put back,
8 amp. X 200 v. — 16 units @ 10d. (Brom-

-ley, Kent) — 1s. 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 effieient, and I would recom-
mend anyone on DC. to use it.

I found.in.my .house that after dark
there were always certein lights on—hall.
nursery, ete.—which took just under 2 amps.

Rtain
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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 oft
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.
Tt should be remembered that any decent
secumulator will stand a short charge at
high rate—no doubt mine gets more than
its 2 amps. for short periods; but it isin
exceltent eondition, and my quarter’s ac-
count is down to £4 again.

Yours faithfully,
Gpy WILLIAMSON.

Dunedin, London Lane, Bromley, Kent.

To the Editor; PopULAR WIRELESS.
Dear Sir,—1 am constantly being asked
wl‘(y it is that Sunday s’ sueh ap erfipty -

day for listeners-in.. Before broadcasting
was commenced, the pnblic were promised
that one of the principal attractions would
be an almost continuous programme on
Bunday. Quoting from the * Times™ of
August, 1922.—** The broadeasting service is
intended to provide a six-hours’ programme
every-evening, from 5 p.m. till 11 p.m., with
the exéeption of Sunday, when the pre-
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 untit
about 8 p.m. that anything comes through.

Tt is quite right for some distinetion to be
made- between the matter broadcast on
weckdays 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 nwust remember that alf
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 joily,
rollicking order, clean and bright, that would
cheer everyone up, to filt the day (as it was
expected it would be filled). It should be
possible to broadcast a sermon in the morn-
ing, anc-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 Stiggine type,
who obiect to a -good hearty laugh on a
Sunday afternoon, are. after all, not com-
pelled to listen! Over 90 p.c. of listeners,

Popular Wireless Weekly, May 5th, 1923.

T am sure,-would welcome the . hrightness
Fuch an entertamment would bring.

I am convinced it is only by seeing the
-vigal importance of, by some such means,
turning the great army of adverse critics
into hearty and contented friends that the
B.B.C. ean hope to retain the support of
listeners,- which, obviously, it must have to
carty an. '

Yours faithfully,
] P Mornis. -
762, Haydon Park Road,
Wimbledon, S'W. 19.

.To the Editor, PoruLaR WIRELESS.

. Dear Sir, —1 have made this sct (Tho
P:W. super crystal set), but diverged slightly
from the original set deseribed. 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 bhe plugged into
aerial circuit to receive the Paris time:
signals, without introducing a similar coil
into the closed eircuit.

With this set 2 L, O was plainly received at
Cambridge, roughly 52 miles, despite the’
fact that the A.T. condenser was forgotten,
so that it was only possible to tune theé-
aerial in steps of five turns. Grimsby,
North Foreland, Ostend, and alse ships
at sea were picked np. The acrial 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. G. Frosr.
22, Crescent Road,

South Woodford, E. 18.

AUTOMATIC BASKBHT
COIL WINDER.

(Continued from page 435.)

revolufion, 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.

I
=

- r;c,'fshwv :
, =0 : Rocker .
e A gl 7%eth , Side Elevation
Blan of Jig Sigure6. = Ngure 5.
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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. H. Hollingdrake & Son, Ltd.
* Reports from all quarters are * We have tested these against a
unanimous in praise of the high number of other Loudspeakers,
quality of the broadcasting re- and we are of the opinion that
production.” your Claritone is better than:
The Radio-Teleola. several so-called best Lou'¢_1-
“It was of such quality and speakers now being advertised.

efficiency that we could make it  Pettigrew & Merriman, Ltd.

our standard for all purposes.”
H. W. Sullivan, Ltd.
~ ““In our opinion, the Claritone
gives better reproduction of both

* Everyone is delighted with the
freedom from distortion and
‘tinny* sound so common fo
other types of Loudspeakers.”

voice and music than any other  padio Instruments, Ltd.
similarly pricec_i instruments that == L . O B
~we have tried. recommending this ‘Loudspeaker.
L. McMichael, Ltd. It is freer from distortion than
* The adjustment was such that any other Loudspeaker we have
exceptional clarity of speech and tried and a thoroughly efficient
music was produced.” reprodicer of radio telephony.”, |
— —
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There is a reason behind
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BURNDEPT Components.

o N i o/

gg@x’-«e@e?
=
{BRANCHES
i,
R Neee il )
LEEDS. The London Assurance Hoase,
Boad Place,
NEWCASTLE To be apened shanly
HEAD DISTRIBUTING SERVICE DEPOTS. BURN DEPT GUILS (Patent 168249)
ENGLAND. (Patent 191550)
= o o SERINCHRRS (CD BRI 1 )INETSrees HE reason why these coils should be used
HlBS ffiheostat. wl’uchhls bﬁltecii to :’l} MARCHESTER 3fc':'u"“,f§?s.°}.'i:!s§l;" & Vot i INstlstell, eapacity s
S e pt: apPeEiils BE- LR CETIN S SSpome NOTTINGHAM:  Pesrn Bros. 54 Long Row. . reduced to the absolute minimum. They
" to_embody cfhciency with simplicity in YEOVILs Ve Comic Bty B T e o ThN oW e L Bervci ot n st
fitting. A special feature enables the le'nsmg J B - T s | i contotien b iERR R Y e
on the phosphor bronze brush to he “d’us‘.eh e T S | changeable. Moreover, the patented form of
so ;lmt alsmqot{l inovement, cor{)\blned W':i BRISTOL. G0 T | wrapping renders them damp-proof.
tact, n be ensured. ; Roe. 7 ) i
Pam. be #telho pancls irom 7 te " dhidby souTuAwITON 'k Coils S t0 S _Speciall designed for
il 1" and two 6B.A. clearance roadcast  reception and amaleur.
deiling MIEJS | anc, o iS d REeRES. telephony, wave-length range 150—800
holes. - The resistor element 13 mounted on a ; r
SR GLASGOW) W A € Semeh Lud .93 Hekr Srest, metres. Price .. .. .. each 5/
fireproof former, to which is moulded the stop, 236 Aic Seer. / :
engaging the phosphor bronze brush in off - T C°7']550 7755‘—0})-800- Wave-length range
and full positions. This brush is niveted. to Ry T iy s melres.
the rotating spindle. ; Kimesceor, Welbngion Place. ricesfrom .. .. .. .. .. .. 8
DUBLINY, ity R The setofnine .. .. .. £4 10 O
No.270. Forlwalpe .. .. .. .. 9B/ SERVICE DEPOTS. IN ALL LOCALITIES, The coils should be used with a Burndept
No. 275. As No. 270, in welnut box coil holder, hecause the moving arms of the

with ebonite top and 4 ter- ¢ Write for Catalogue of Components.

minals .. .. .. .. 12/
4 B AlL trade enquiries
Also supplied at same prices :

ho]_der are geared 5-1, thus ensuring smooth
action and making it an easy matter to adjust
to b addressed to the Factory. even a critical circuit. |

No 222 For 3o 3 e BRBURNDEP

BURNDEPT LTD. 5. —r

15, Bedford St., Strand, W.C.2. ’'Phone: Gerrard 7794, iy f_-__u

wi el pte et el g

No. 135. Three Coil Holder for panel
mounting I = I [ S H
No. 136. ~ As 135, bat mounted on oak
base . .. .. £2 5 ©

City Depot: 79, Mark Lane, E.C.
Canadian Offices: 172, King Street West, Toronto.
Aeriat and Eastnor Works: Blackheath.

- |’Hl-#|..-.:rﬂm' b =

THE E.A.C.PARIS GRYSTAL REGEIVER

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
Jfrom our Branches (for wholesale ordevs) or from

The ELECTRICAL APPARATUS Co.,Ltd.,

INSTRUMENT DEPARTMENT,
89, Wandsworth Road, London, S.W. 8.

'Phone : Brizton 2392.

| HEADPHONES

r K9 TYPE.

K9/2000 ohm; @/= each. Postage 6d.
K9/3000 ., 86 ., .. ©6d:
K9/4000 ,, 9/6 . ~ 6d,

K7 TYPE.

Each Postage
K7/4000 ohm. £1-0-0 .. 9d.
K7/6000 ,, £1-50".. 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.
Catalog of Telepl and Telephone .Parls.
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made ”’ set.

CABINET CONSTRUCTION.

A neat cabinet constructed on the lines detailed in the article will greatly improve the appearance of a ‘ home-
Mauy listeners-in say, ¢ You’ve got to pay for the polished case,”

Well, why not make the case, too ?

T is the intention of this article to
provide a few simple rules for the
proper construction of a good cabinet,

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

gaw, hammer, and screwdriver are
necessary, and 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 uscful
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
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ozk, 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 promiscuonsly,

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
théir exact dimensions.

‘ Cutting to Waste.”
1t 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
i-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 arc 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
tec-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 14 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
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SQUARING THE PANEL

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 yery
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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‘ AMPLION REdCElVERS arc designed z;na px;,oduceg by '}h!l’ “"lorld's ﬂ' DAILY g
original and largest manufacturers of Loud-speaking Telephones. :
First demonstrated in 1887, cammercially introduced in 1893, adopted by l A DEMONSTRATIONS g
the British Admiraltyin 1894, and by forcign Governments and the leading : :
Steamship Lines in the foliowing ycars, no less than 12 0oo vessels were a‘l‘ our Showroom O
fitted with Graham's instruments by the end of the year 1919, besidesinstal- *
lations in numerous power stations and for other purposes. To-day the ] : :
number of Graham Loud-speakers in usc exceeds tha(ti of 3“ ollheamlalkes K B g THE - .
combined. More Loud-speakers than ever are now produaced in the Graham i) : :
Factorics or under Licence, and in the Wireless field the Graham Amplion ‘ll“' ALGRAPHONE SALON,
represents the utmost' technical efliciency and unequal.ed commercial valuc, 25-265.SAVII.E ROW, g
/ Ask for Folder P. W, : REGENT ST., ‘W.1.
) :
' h : ’Phone : Regent1075.
| ALFRED GRAHAM & co Fry el \
*s Mr. F. M. Milligan, 25, Renfrew St., Glasgow.
St. Andrew’s Wks., Crofton Pk., London, §.E.4.
'Phone: Sydenham 2820-1-2. IRELAND :
| ‘ *Grams: Navalhada, Brock, London. Mr. A. R. Munday, 41, Chichester 8t., Belfast. ‘
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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-vlolt H.T. Batt'eteliies, onztr ‘ewn make, with Wander =

plugs, guaranteed qualty ..o 6/~ =

Switch ‘Arms, best- quality, four laminations . each 1/2 =

Ebonite Vaive Holders, with nuts II,- =

Ivorine Scales, 0—180 ... 3d. =

dvorine Scales, Earth, A 4d. —

L.F. Transformers, goaranteed 5—1 ratio . 17/- =
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A SHORT-WAVE TRANSMITTER AND

RECEIVER.

In view of the recent imteresting experiments conducted by Marconi in short-wave transmission, this article should l
vrove 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 adjnstment.

Construction of Transmitter.

In Fig. 1 the transmitter is shown A
wooden handle, R, 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 2-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. 1a). The rods, K,
should preferably be of brass 4 in. in
diameter, and each rod shall be 18 in. long.
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A theoretical diagram of the trans-
mitter is shown in Fig. 1o. 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 of the
induetion coil, C, is then connected in series
with two small ““choke ” coils, A, which in
turn areconnected—one to cach 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 kéy in-
cluded inseries between the coil winding.and
the source of supply.

Action of Chokes.

ELB

sthall, 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 place
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 wilt
thus be seen that, by applying this small
eoil,- a sufficient drop to operate the
detector is obtained without in ahy 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 an
additional base is necessary on which to
mount the crystal detector and the small
fixed condenser already described.

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

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. The
‘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 s very

A four-valve set built into a small writing bureau by Mr. R. K. Commoa, _
‘ © 9, Pett Terrace, 8tirling, N.B.



EFFICIENT CONTROL OF GRID

POTENTIAL.

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

T‘IE 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.

. Ql'gurg z
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-—6rid Volts + Grid Uolts
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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
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clear that the grid must be negative, whilst
in order to attain the conditions of point B
it must be positive.

Use of Grid L2aks.

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
coarse of working. If the grid were to be

-éf ) .
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9i8ure 3.

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 Grid 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,
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have any effect upon the grid leakages
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
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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
Tig. 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.

F 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 scts 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 condenger
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.

o

6~ ONE END OF FRAME EARTHED

To conclude, perhaps a few hints on the
construction of the frame itself will prove
useful. For the reception of broadeast
telephony a four-foot square frame is a
suitable size. This may secm large when
constructed, but it should be remembered
that the sensitivity of a frame acrial increases
with an increase in size. IFive complete
turns of 24 S.W.G. spaced } 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 i;teieéting 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.

ERTZ 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

clectric sparks passed between the two balls

-
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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
* divection-finder.” Sparks appeared ' be-
tween the balls B only when the plane of the
ring pointed directly towards the oscillator.
They disappoared if the ring was turned
round through a right-angle. It is obvious

I ke Mercury Globule™
Oetector
AL
) =] LA c
i = = )
= ==
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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, and-a 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 Ingznious 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 up” 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

l'l - : ' Qigure 3.

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 presgure to form the
“blob” of mercury marked Bl 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

Magretic Detector'

M.l

I8 .
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@ 'k{ephones

Figure. 4
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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 Bl in turn causes a corre-
sponding small portion of the latter to issue
out of tlre: 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 puge 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. here 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, €, 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, MI,
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 rererse—the direction of the
first magnetisation. The result is. that

o
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whatever magnetisation reshains 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 eonnected to the
termipals 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 M1, the device is always
¢ receptive ”’ or ready for action. Unlike

the colerer, it requires neither *shaking-
up ”* nor a local battery.

Crystals did not come into use as wireless
rectifiers until about the vear 1906. Generalt
Dunwoody, of the American Army, was
apparentlvy the first to describe the use of-
carborundum for this purpose. In one
arrangenient he employed two pieces of the
crystal having sharp edges in contact, as
shown diagrammatically in Fig. 5. In
another he used the erystal in contact with a
steel needle as in Fig. 6. As will be scen,
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 loeat
circuit containing a batterv 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 furnaceé.

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.

Tinally we come to the thermionic valve,
which has practically replaced all other
forms of detector, with the éxception of the
crystal (for short vanges).

The valve was first invented by Professor
Fleming in 1904, but did not, in fact, come
into general use as a detector until the
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addition by De Forest in 1908 of the grid
ov third electrode. In this form it rapidly
doveloped 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 introduetion in the year 1913 of the
principle of regeneration, or, as it is some-
times called, “ reaction’ or * back-coupl-

Stect Needle

Magrnret toldirny 7
needle in corv..%a ?lgure 6
with carvorundum wedges
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ing,” endowed the valve with still more
remarkable powera 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 camels-hair
brush.

e % *

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. A

2:5 volt pea lamp forms an excellent fuse.
" * *

Magnesium ribbon cut to a point makes a
good catswhisker, and works very wel! 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.
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2 K O, the well-known amateur station controlled by Mr. C, S. Baynton, of 48, Russell Rd., Birmingham.
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Telephones

The crowning touch to yeur
‘receiving set is a really effici-
ent, and cemfortable pair of
ielephones.

SUCH ARE THE TM.C.

They have been tried under
the most difficult conditions
and proved eminently suc-
cessful. The high-grade work-
manship and care in. manu-
facture is demonstrated by
their efficiency when receiving

AMERICAN CONCERTS..

PERFECT COMFORT FOR THE LADIES.
T.M.C. . DOUBLE HANDPHONES,

mounted on polished ebonite handle, 4,000
ohms, complete with flex,

50/ - ros e

T.M.C. DOUBLE HEADPHONES,

4,000 ohms, complete with flex,

B0

Place your orders Now.

THE TELEPHONE MANUFACTURING
CO., LTD.
London Showraoms : 68, NEWMAN STREET,W.1.
Telephons : Museum 5581.
. HOLLINGSWORTH WORKS, DULWICH, LONDON.
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SHOULD PLAYS BE

By ¢ ARIEL.”

BROADCAST ?

o .

An important controversy concerning the broadcasting of theatrical productions ‘has been interesting
Miss Sybil Thorndike, the greatest living actress of the day, gives

¢ listeners-in >’ for some time.

her views on this interesting question.

UST 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

amyusements, and, in doing so, provoking

unrest, consternation, and fear among its

brethren in the entgrtainment 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 re-
duction in their
box-office receipts.
Quite recently a
meeting was held
in London of rep-
resentative theat-
rical managers,
authors, and actors,
and a resolution
was passed against
the broadeasting of
plays, music, songs.
etc., as being
“gravely prejudic-
ial” to their "in- -
terests.

There arc 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
Critérion Theatre just after a matinée per-
formance of  Advertising April,” which
is now touring the- provinces with this
famous actress.

Miss Sybil Thorndike.

Gredtest 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-encugh, you know, to whet the appe-
tite, and if the public like jt they will flock
to see it.” :

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

to producers, would it not be.niore 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 quialified 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 Theaire’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 have been told that
following upon the broadeasting of * Polly,’
when it was at the Kingsway Theatre, the
booking showed very healthy signs.”

4

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

Continucd “ 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
dénouement must not be disclosed indis-
crimminately. Take ‘The Bat’ as an ex-
ample of what I'mean. Tt would rin the
enjoyment of secing the play if scraps of it
were broadeast 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 broadeasting.

A SIMPLE MICROPHONIC AMPLIFIER

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. 43d. The components
are three earbon rods, of the solid not the
cored variety, two large' terminals, dry
eell, and .a length of flexible copper wire
about I yard long.

Single Earpiece
}_ Receive

P

{13

Qigul? 1.

D *

A large hole, big enough to allow a single
teleplione earpiece to fit in tightly, was first
cut in the lid. Two pieces of }-in. 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 then
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 earbon 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
ternrinal to the other terminal in the side of
the box. Then the third rod was laid across
the two. ' i

The single earpiece was conected 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. L. '

- e e e

X

Jnside view of Box

" '9£gure 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 terms.

P.0. No. ¢o7 P.0. No. 1127

P.0. No. 0457

PREMIERPHONE A PREMIERPHONE No. 2

PREMIERPHONE No. 1

Same ligh standard design as our J d g
** PREMIERPHOXNE ” No. 2. It has a very The valve-receiver illustrated has one dctector-valve and A single-valve instrument, simple to
selective tuning device, giving all wave- oue stage of audio frequency amplification. The outstand- operate and 1nost efticient in use. The
Jengths from 200 to 1,000 metres. A speciul ing feature of this set is that with a good aerial a tuning system has been desigued to cover

balljoint detector is used, easily adjusted, loud-speaker can be used, due chiefly to the high quality from 200 to 1,000 metres, being remarkably

the ~ crystal ‘being 1ost sepsitive in  transformer fitted. Tuning is very sclective, but, quite SeDsitive on the Broadcasting wave-lengths.
operation. All fittiugs are instrument- simple to operate, covering all wave-lengths used by the In the design of this set we have been
tinished, lacquered und mounted on matt- Broadcasting Stations. careful to eliminate all distortion of speech
finished ebonite panel.  Cabinet-polished PERFECT DESIGN AND. FINISH, and music. Should it be desired to use a
mahogany. Terminals are fitted for three cabinet-polished mahogany, eugraved matt-finished ebonite toud- lspea\ker, amplifiers may be added by a
pairs of ’phomes. Recommended for use panel, instrument-finished, a really high-class job. Recom- 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 0s. 0d.,
or complete with equipment as our two-
valve set, but with one valve,

£9 9s. 0d. B.B.C. stamp £1 0s. 0d.

mended for those requiring a really high-grade instruinent,
£8 0s. 0d. B.B.C. stamp £1 15s. 0d.,
or complete With 1 pair B.B.C. stamped phones, 2 Mullard
valves, C.A.V. type 89. 4-vit., 80-amp. accumulator, 60-vit.
.step-down H.T. battery, aerial, insulators, lead-in tube,
earth-clip and wire,
£13 5. od. B.B.C.

withio 25 miles of Broadcasting Stations.
Owing to the remarkable demand for this
set, we are enabled to supply it complete
with pair double ‘phomes B.B.C. stamped,
acrial equipment, and B.B.C. royalty paid
for £4 2¢. 6d., or set only :—

£2 0s. od. B.B.C. stamp 7s. &d.

stamp £1 155. 0d.

TERRITORIAL AGENCIES NOW BEING ARRANGED.  “:Js, s
(! TO-DAY.
Aermls Ebonite knobs, 2 B.A. bushed
stranded copper 3{6 per 6d. ea.
1bo feet. Coil  holder, three—way with
7,26 stranded copper 3/~ per arms., . 16/-
100’ feet. Grid leak-condensers...... 4f- eu
722 evamelled copper 5/6 per Oojah basket-coils, per set 7
100 feet. 5/- ea
Insulators, Porcelain, Best Valve-sockets with n. and w
British Manufacture:— = 4 B.Ao......... 1/6 doz.
Egg-shape 13-in. 4d. ea., 3/6 per Contuct-st,uds, lurge .md small
doz. Barrel 2i-in. 7d. ea., 6/- per 02
doz. Shelt 2!-in, 9d. ea., 8/6 per Brass rod l-in. sq 13-in. drilled.
doz. Reel 2-in. X 1-mn. 3d. ea, 2/9  12-in. Centres................. d. ea.
per doz. Brass rod 2 B.A. screwed 12-in.
glider knobs complebe’ de. e:ﬁ len;‘;f‘ths ............ 6d. ea.
witch arm comple wi ystal cups ... . 3d. ea. -
knob-and 4 lau?mated arm- 1/6 ea. Hertzite crystal ... 1/- ea. No. 1 Brass Terminals 2 B.A. 2/6 doz.
Coudenser scales, ebonite with AVe can supply everything for No. 2 Brass Terminals 4 B.A. 2/3 doz.
KDOD 1evivoveiemiesnsnscansaniness /6 ea. Wireless. Send ns your require- No. 2 Brass Terminals 2 B.A. 2/6 ‘doz.
Condeuser scales, ebonite with- ments. If not in stock we will No. 3 Brass Terminals 4 B.A. 2/6 doz.
Out KBOD ..oev it 1/6 ea. get it for you. No. 4 Brass Terminals 4 BeA. 2/3 doz.
4 B.A. nuts and washers......... 6d. doz,
ERICS‘SON pHONES Continental 25 18 2 B.A. nuts and washers ...... 7d. doz.
Type
Stamped B.B.C | S
GOSSAMER SENSIFONE (British) Stamped B.B. C 27 6 Lead-in tubes, ebonite, complete
The * Lisenin” 1.f. inter- Light & comfortable, loud & clear. Recommended { with terminals, €-in. 1/, 9-in. 1/3,
valve Transformer, silent and 12-in, 1/6 ea.

2 free

PRICE 7/6 ea.
Postage 6d.

from distortion.

Aerial to earth
ewiteh, single pole,

double throw,
eboiiite base, 8 wli‘ta cdhl r;ml
3/- each. llustrated.
1:9 each.

by us.
thrust,

Detectors.—The ** Davis  Prov.
(iNustrated).
Finds
and
ampiifying the sound with the most

BAL 8 soCK

ﬁ';;[g;suw‘n:o
A

EASY ACTION

Y ACTION

Ptd.
8pecially recommended
spot with straight
remains in  position,

Filrment
Resistancs.

Variable Condensers -

perfect hearing. You do not get the .001 assembled, ebonite
best resuits if you are not using it. top and bottom 12/9 ea.
oAy Mouuted on ebonite base and fitted 0005 assembled, ebonite
earth dlip, with two terminals aud He;'tut,e top and bottﬁgld 0/6 ea.
adjustable G o e 4/- ea 0008 assem! , ebouite
anfj with ** Lisenin obloug detector, 3-screw “top and bottom 9/- ea.
terminal. cup, 2 terminals.................... 2/3 ea. 8d. Best -0001 assembled, ebonite
Recommen- *“ Lisenin ” bridge detector, 3=.screw cach. anlny top and bottom  6/6 ea.
ded.10d. ea. cup, 2 terminals........................ 2/6 ea. Condenser vanes 1/- dz.prs,
POST ORp:RS
REETTE oft'mreta THE LISENIN WIRELESS COMPANY, ILLUSTRATED
sonal attention. M
g2 or&iers post 59’ Edgwal‘e Road A?.';?,'f London’ w. 2. CATALF(::;‘::‘:JE
free. emit suf- POST
ficient to cover Phon, TRADE
postage ifunder£2, PADDINGTON 2734, DAILY DEMONSTRATIONS SUPPLIED. -
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—APOLLO

Receiving Set

Passed by P.M.Q.

TYPE
(e 10]

é

. COMPLETE

£4:8:0

i Including Royalty. :

INSTRUMENT ONLY, £2.10-0

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 IWireless Sets and Accessories and address of
nearest dealer sent on application. “ Apollo” Valve Sets now ready. Full
particulars in Catalogue.

CRAIES & STAYRIDI,
4, BUNHILL ROW, LONDON, E.C.1.

EDINBURGH : Macrae Bros. 31, Cockburn Street.
QLASGOW : Lumleys Ltd. 80, Sauchiehall Street.
WARRINGTON: C. H. & J. Dawson. §9. Sankey Street.
PORTSMOUTH: J. W, Keast. 208, Kingston Road.
MANCHESTER: Burrows & Co. 11, High Street.

H.T.

AGENTS WANTED

THE W.A.S. VARIABLE H.T. BATTERIES will increase the efficiency of your set,
and give you‘undblslwrced ;pe?ch and musgﬁ.f O I n g eral liaktha n f=n s,
These batteries being made from a speci ormula, hav

that are on the market.and are perfectly SILENT ON ANY NUMBER O;YALVBS

. 30-VOLT, tapped every 3 volts .. .. -
PRICES: 0 VOLT, Ll ¥ JER 13/6

The above vr;ces i:cluda ,i;unlned Wande'r' Plug'l
To be obtained from most Radio Dealers, or POST FREE from Manufacturers :—

W. A, SAXBY & C0. >4 5 e ommersmitn a5,

et NN IR WIS SIS LS 2 NSNS S S S RN

BATTERIES

RADIAX

WE.SATISFY YOU

RADIAX LTD
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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-

moment’s foss of time, or changing
connections, = PRICES for ANODE

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
pertect control. Not only is the
coupling variable, but an extra ter-
minal permits an increase in the

effective length of the 3
coil should it be required Price 108.

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 REACTANOE by means
of our new Variable Reactance Coil.

Full list of units on application—

10, RADIO HOUSE, LoND(.)N. w.1

** PERCY STREET,

SIS NI PPN SIS S P

D J

mers whenever you wish, without a

INDUCTANCES or TRANSFORMERS, 350-

o~

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 - - EC

Aerial SWitches

ON PORCELAIN BASE

DOUBLE POLE ‘DOUBLE THROW
Do. Do. SINGLE Deo.

SINGLE Deo. DOUBLE  Deo.
Do: Do. SINGLE Deo.

b |
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T HE 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.

ACH ‘' 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 efhciency.

Rp VER.READY ' Dry Batteries for ‘High

and Low Tension and accumulators for
valve filament supply are obtainable at all first-
¢lass stores.

A list of standard sizes and voltages will be semt with
name of nearest supplier on application to:

Dept. P. YW,

The
Ever-Ready Co.
(Gr. Brit.) Litd,

Hercules Place,
London, N.7.

“EVER - READY "

Wireless Batteries

BRITISH MADE, THE ORIGINAL & BEST

MUSEUM 241

et
Grelco e

72

5

$

GRarToN EiecTRiC
Cavatocue

s

100 PAGES.

THE REFERENCE BOO
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 Maplest

LONDON, W.I.

Works:
SLOUGH

Tetephone

QAAAA Y VYVVVYVVYVYVVVYVVYVYOVYVYVYVVYEYYY. Y -

The Topical
Illustrated
Sports Weekly

ALL SPORTS is the paper for
all who Jove sport for sport’s
sake or for those who speeialize
in Boxing, Soccer, Rugger,
Tennis, Cricket, Racing,
Hockey, Billiards, Cyeling or
Athletics, ete.
Readers of ALL SPORTS
always have the very latest in-
side 1nformation on every nove-
ment in the realm of sport, for
the articles are invariably
up-to-date and written by the
biggest authorities only.
Those who like sporting fiction
will find an instalment every
week of a dramatie story by a
)vel]-known writer. Buy a copy
of this fine paper TO-DAY.
Ask for—

ALL SPORTS

Every Friday 2d.
e T N O

VO VY VUV VYV VV VP TV VYV VYV P VYV VVVVVYVY

LA 4 A4 A 4 4 AN

VYV VVVVVVVV VIV IVYVw

vVew
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Special Offer of New Dewar Switches
6/"'1 4/61 and 3/6

(Not Ez-W.D)

Polished Mahogany, Oak and Teak Cabinets. Ebonite Panels,
& :: Cut, Drilled and Engraved to requirements :: 2
Everything for the Experimenter desirous of
assembling his epparatus to his own ideas.

LIST ON APPLICATION.
TELEPHONE

W. Ho A G A R’ ENGINEER,

Manufacturer of Wireless Accessories,
19, Whitecross Place, Wilson Street, Finsbury,

And at WALROND STREET WORKS, 258. MITCHAM LANE.
Tel. : London Wall 3305. STREATHAM. S.W.18.

E.C.2.

—FOR THE EXPERIMENTER—

MICROPHONES, P.O. standard pattern, tor transmitting . each 15/~
TELEPHONE JACKS, switchboard nattern. two-way ol % w - %
TELEPHONE PLUGS, switchboard pattern, two-way 1. | IS w 2
CONDENSERS, Mausbridge, 2.M.F. for 4.1 battery S || = w 1/8

Estabiished 1912, §

L4 44444444 4 44

ARMAC MANFG. CO,,

6, CLARION. ST., MANCHESTER.

2-- tong

Parts ready for
assembling for

4/6

|
Or assembled
D as above

Money retirned if not satisfied. Both post free.
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WIRELESS TELEPHONY TRANSMITTERS.

By SEXTON O’CONNOR.

Describing the interesting stagéé ihrough which wireless transmission pis'sed, from the simple spark to the
wonderful telephony systems of thie present day.

HE 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 “which, say, ten  arc
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-

S

Viguere .

(o

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
therc is a conducting wire between two
persons using the ordinary line telephony,
80 there must be a “special”’ conneoting
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 Are,
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.

the apparatus now used to throw the human
voice across the barriers of space.

Fig. 1 shows a singlé-va.lve telephony set,
which’ clearly ‘illustrates the- simplicity of -

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 1, in
the grid circuit. . The coil Lis placed ncar—
i.e.,is “coupled” to the aerial coil A-—whilst
the other coil, L1, is linked with a microphone
circuit. Ag 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 L1 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 acrial 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 acrial, these now give place to an un-
ending supply of irregularly shaped waves,

It_i

=

D

Figure 2.

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 microphene,
the strength of the original *“carrier wave ™
is varied at a constant rale corresponding to
the * pitch ” of that note. If thc 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, hpwever, “the
voice is changed to the note *‘soh,” the
intervals between the * strengthened”
portions of the carrier wave arc shortened to

a quicker rate, thus giving the higher
[ pitch.” -

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
rapidily 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

=5 Vigure.3.

e v

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 moré 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 circuit 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 thcla 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. 3

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 supplicd 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.

N 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 Service?’ Peto-Scott
Instruments were designed and sold
long before Broadcasting started.
Thousands of experimenters up and
down the country have proved their
worth and wondertul value, as their
letters to us have testified.

Remember—if you start with Peto-
Scott Standardised Radio Units you
commence with a proper Sysfer—
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 Set,
employing one to
five valves at a
figure very much
Below ready built

Price List of

construction).

No. 1 Tuner Unit
: No. 2 Condenser Unit

I (in sets of parts ready for home

No. 3 HL.T. Amplifying Unit 13/6 '

B T ETTT T TP PRP PR

Hastings, Susscx,
15.4.23. =
Dear Sirs, L g
Sometime ago 1 purchased from 3
youonc of your All-In Series No. 4a
Set of Parts and 1 am receiving
: such wonderful results using a
! single wvalve sct. I am able to
receivé @dheerts from all the British
Broadcasting Stations, they are
2L0O, sNO, 22ZY, 51T,
5\W A, 55 C, and the School of
Posts and Tclegraphs, Paris, all
thesc are loud and clear. 1 must
sag that rcceiving concerts from
¢ 585¢C, Glasgow, is weonderful for a
; single Valve Set. 1 sent a lctterto
:  the Glasgow Station stating that I
was receiving their concertson a
Single Valve Set, and also a cepy
of the programme which Ireccived.
1 have had a reply -from them
saying that my set must be very :
efficicnt, I inust say that your 3
Grid Condenser and Leak you

supplied me with, with the No. 4a

Sct of Parts, is great.
1 remain,
Yours truly,

W. G. SAUNDERS.

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 diffcrent methods
without altering a single connection.
Resistance capacity, transformer
or tuned anode can all
be uscd.

For the tuned Anode cir-
cuit, use this Tunode
Plug and any plug-in Coil.
Without any trouble, you
then have a very selective
and scnsitive Amplifier

Units

i
27/6
42'-

Sets, send 6d.
for a copy of
“Radio,”’our new
Booklet, explain-
ing the whole
system.

: Cabinets for No. 2
¢ Catalogue of all Radio

Components, 32 pp.

Postage od. per Unil exira,
bul paid on all orders of £2.

of interruption.

The price of this
Tunode Pluz is
(Postage 3d.)

PETO-SCOTT CO. LTD,,

Featherstone House,

£
ELT
| W
il
t
is
ni
T
=2
IT
T 54
1 T
u -

64, HIGH HOLBORN, W.C.1.

& -

No. 3 .Detector Unit . 176 whiqh will gnablc you to
{ No.5 L.F. Amplifying Unit 33,8 | recetve music and speech
: Cabinets for 1, 3, 4 and 3 3/6 over much greater dis-

tances and without fear

3/6

B4
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WIRELESS CLUB REPORTS.

The Editor will be pleased to publish coneise reports of meetings of Wireless clubs and

associafions, 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 ¥riday evening at 8 p.m.,
wlhen lectures and demonstrations are given.
Al radio amatours residing in thé distriet who
are interested in the society are invited to write
to the secretary for full particulars, It is
proposed during the ssammer months to conduct
experiments with portable sets, and use the
headquarters of the club as a ' transmitting
station. )

Hon, sec., F. Flatman
Roady. Stafford.

Y.M.C A,, - Victoria

Redditch and District Radlio Society.

At the meeting on Friday, March 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 eonstruction by
the society were temporarily assombled for
tho eveming, the London and Birmingham
concerts being successfully brought in.

Hon. sec., ¢. E. Chamberlain, 98, Beoley
Road, Redditch, Wores.

Liverpool Wireless Society.

A meeting of.the above society was held: on
Thursday, the 22nd inst.. at Royal Institution,
Colquitt. Street, at whieh the president, Pro-
fessor E. W. Marchant, D.Se., gave an exceed-
ingly interesting lecture on ** Methods of Re-
ducing Interference in Wireless Receiving Sets."”
The lecturer explained diagrammatically several
eircuits designed specianlly for the elimination
of atmospherics and interfering signals. A set
made on the Hinton circuit principle admirably
demonstrated to the mecting the selectivity of
this circuit.

Hon. sce., G. H. Miller, 138, Belmont Road,
Anfield, Ljverpool.

Middlesbrough and District Wireless Society.

A very successful wireless and. electrical
exhibition was held at Dorman’s Assembly
Room hetween February 26th and March 3id,
1923. The proccedings were opened at 6.30

.m., on Monday, February 26th, by the
}\)Inyoresq (Mrs. Stanley Sadler), supported by
his" Worship the Mayor, in the, presence of a
large.number of people.

Apparatus was exhibited by various firms,
wlio gave demonstrations daily in addition to
the demonstrations by the society. Sevoral
new members were clected during the weck of
the exhibition,

A mecting was held on Monday, March 19th,
Mr. E. A. Pryer in the chair, and after the
"Business of the evening, the chairman called on
Mr. Chas. Thowliss for his paper on * Aerials,”
which was most interesting and very acceptable
to -the' reeently enroled meinbers. An in-
teresting discussion, followed, when many itcms
were brought up for consideration. Mr.
Gerrard then gave a demonstration on his honie-
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 some excellent signals were re-
ceived on the:-society's set by means of tlie frame
aerial

On thé 10th of May a lecture will be givem
by Mr. L. L. Robinson, M.Inst.C.E.,, M.LE.EE,,
M.LMedh.E.,. Hackney Borough Electrical
Engineagr,.'on ** Electrical’ Currents, Minute and

Hon sec., Mr. € 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 ingpection 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 jom the society, in either the
adult or juvenile sections.

Hon see., Mr. H. Fowler, * Alston,”* Old Hall
Road, Sale.

The Radio Soclety of Bradford-on-Aven.

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..
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WIRELESS IN SUMMERTIME.
£5_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 autumm. There i8 no real reason why
this prediction should nof prove to he wrong,
and POPULAR WIRELESS offers a prize of
£5 to the reader who_ sends in the best
postcard suggestion for kééping up a steady
interest in wireless throughout the summer.

The Editor will also be pleased to give
careful consideration to any articles from
readers who can offer practical suggestions
as to how wireless broadcasting can be
utilised hy 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; hut 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.4.
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.
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THE NEW MARCONIPIIONE Vi

Marconiphone

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,.ycu
can listen-in with perfect results to '@/ the British Broadcasting
Stations from Glasgow to Cardiff.

Price Reduced

Owing to the enormous demand created for this instrument, it has
been found possible to economise largely in overhead charges.
The public is given the benefit of these economies, and the New
Marconiphone V2 is on sale everywhere at

£16 : 3 : 6

without accessories—or £24 complete

‘Che Triumph, of e ACaster HCind

Ask your local dealer at once about the New Marcomphon: va.
Al orders are being dealt with in strict rotalion.

House, Strand, London,

MARCONI’'S LATEST

New Popular Marconiphone Brings ALL Broadcasting Stations within Range

MARCONI’S WIRELESS TELEGRAPH COMPANY LIMITED

Department, Marconi

W.C. 2

The Fly in the Qintment!

ITS 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 O scems farther away
than usual. You tap your
valves—twiddle your* tuners,
and then, eventually discover
that those wretched terminals
have **let you down " again—
Attend to these at once as you would a
leak in a gas plpe. 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

FILUXITE
SOLDERING SET

Ihat s the “ fly in the ointment.”

It is perfectly simple to use, and will
i last for years m constant use. It con-
i tains a special “ small space ”’ Solder-
¢ inglronwithnon-heating metal handle.- :
i aPocket Blowlamp, FLUXITE, Solder,
i etc., and full instructions. Price, 7/6
i sampleset, post paid United Kingdom.

FLUXITE
SIMPLIFIES SOLDERING

All Hardware and lronmonuery Stores sell
; FLUXITE in tins, price 8d., /4, & 2 8. g
: Buy a Tin To- dny g

For tne tool.kit of ycur car or
motor-cycle. or any soldering
jobs about the home.

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

PostFreeOrders

------------ HEADPHONES -

{ Double Reccivers, FEDERAL, 4,000 ohms.. ., 23/8
ERICSSON B.B.C,, 4,000 ohms 21/-

= .. BRUNET (French) ,, 2216
. .,  FELLOWS BBC. . 21/-
. .. SIDPE (French) K 1976
. ! STERLING BBC. 32/

Single Reccivers, BRUNET (French), 2,000 ohms 10/6
BRUNET (French), 4,000 0hms 12/6
T.S.F. (French), 4,000 ohms .. 10/
. |3 FELLOWS B.B.C, 2,000 0ohms 1 5/6

................ ITTTYT TP b oo ot

---------- ACCESSORIES-
Finest Quality L.F. Transformers (5 1 Guar-
anteed) . 2 12/6
Switch Arms (Best qua.llty) £ 93 a5 1/-
Filament Resistances (1st Ouahty) A 2/6
Rotax Accumulators, 4v. 40 amps. ) 10f sent. 16/-
Gv. 40 amps. by post 25/-
Ebonite Dmls, 0-180, bored in centre .. - /-

Valve Holders, 1st Quality .. .. .. .. &/

FOWLER & BRIGDEN

130, EUSTON ROAD LONDWN N.W. 1.

Tel.: = Museam 4827
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'ELECTRADIX RADIOS.
For all Wireless Wants.

!AERIAI. WIRE. Timned silver or goldzplated

wire is inferior to copper with each strand

enamelled. Always use enamelled outdoors Per

100 rt., 7/25's, 3/4; 7/22; 4/4 l[2'”prcnat_

h and D/€.C., for indoors, -100 ft.,

| INSULATORS. R. .F. ebonnc 2/6 doz ;
Porcelaine ezg, ld

LIGHTNING ARRESTERS, 2/8; Earth clips,

9

' DOWN LEADS, Light Rubber Flex, I I2

1 vards; Medinm, 2/6 and 3/6.

' AMMETERS. Mill, 0-15 or 0.50 Moving Coll.

Hotwire, 0-500, Sma.ll 12/6; nge 17Am

0-2 amps, Marconl Pattern, 20[

meters, 0-3a or O- 10a, 8/ ; S“lcohboard type'

10 amps to 1,000 nmlu, 10{- to 50/-;-Elliot

Substandards, brand hew, 45/ ; lmubincd.

10 anips and volts on base 25 ..

. AMPLIFIERS. 2-Valve, 40/-; 3.Valve, Mk.

1 1I1, new. Make Loud Bpeakers on crystals

g shout £6/1
BATTERIES Peto & Radford, €v. Bull Pup,

BOX S, H.T. Tesk, zoo Jolt, 8/6; Maliogany .
b 100 voit, 7} Plugs

RDS aud S\vnch
new
icmmﬁnva IRONS, 7/6 paif, Earth Spikes,
CORIDS Telephone Hcad Dnuble. 2/-; 3ingle,

1/3; Battery Twin, it.

| CRYSTAL DETECTORS We have an entirely

new enclosed pattern of Perikon -and Tickler
for your panel. Very nmart 219

=]
w
;:.-:E
m
H
z

" Panels,

. CONDENSERS. Fixe 1/-3 Murdoch panel,
from 18/6; 10,000 volta, 15/-.
DYNAMOS. Ours are the cheapest. Cha.rging

6&8 amps, £3/10; 12 amps, £8/1

0 volts. Motor Gemerator, new, £16 All ball
bearings,

}'}BONITE Sheect, Rod, and Tube. Any size cut.

FILAMENT rn’sns. Holders, Navy, 1/- pair;
Fuses 1, 2, and 3 valve, 9d.

H.T. UNITS, for C.W. Transmitters, T.V T
cage with condensers -plugs, etc., 101 000

f-. Horns only 5/

716 40 ft.,

i MORSE RBCORDER. new, £12. Enclosed
Keys, 2/6 Vibrators, 5/«

POTENTIOMETERS.. 12/6; Admiralty. 15/-.

RECEIVERS, B.B.C., Cr¥s tal, 30/-; Marcon[
Trench £5/10; 2-Valve, £7/10;
f M.H., '3-Valve, .£25A g
TRANSFORMERS. 'l‘alephone 7/6;

P.O.
Marconi, 20/-; Inbervahe‘ 15/-,
TELEPHONES. Solo L‘ . 3163 Doll3ble gei‘;d

12} ; Sumvan, 12/6; cords,
Erench, 19{-; Sullivan, 25(-: Sterling. 2,000,
48/-, to 8,000, 56/-. Brand new, with cords,
yaranteed.

TERMINALS. 4 B.A. (lovt double, uuts,
lacquered, 2/6 and 3/- do

TOOL ROOLS, Neat Le:\ther Go‘t 3/6. For

Tlectricians.
TRANSMITTERS. 1-Valve, £5. Power Buzzer
Sets and Kcy, 20 [~ Mlcrophonen. k.
VALVES. '*B ' trans, 15/-- Marconi-Osram,
17/6; Dutch and French,
WAVEMETERS. -£3- to sv/zo Heterodyne,
+  Townsend and Forward.

' have 3 Floors full

of RADIO GOODS. Send us
your wants, or call and
inspect our varied - stock.
Close to. Aldgate Station, City Met. Rly. First on
Left down Minories. Telephone No. : Avenue 4166.

LESLIE DIXON & CO..

9, Colonial Avenue, Minories, E.1.

"TO THE TRADE.

EBONITE—COPPER WIRE, BARE and
COVERED—AERIALS—SLEEVINGS, &c.

Wireless Supplies.

Prompt Delivery.

Cables & Electrical Supplies, Mica _House. -
‘Offord St. Caledonian_Rd., London, N.1.
Telephone: North '805.

THE NEWTONIA WIRELESS FACTORY

FOR ALL WIRELESS PARTS AT FACTORY PRICES
13/15, WHITCOMB ST., W.C.2
Regent 5489. LONDON,

Biggest Bargain Ever Offered
in Wireless!
120

Ohms PHONE S

32 eaPch 6/ - per parrs

YANN, 23, }lornsey Rd., London, N

POPQlldr Wireless Weekdy, May 5th, 1923.

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 ome; the committee is not fully
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 ¢onsisting entirely of pracheal instead of
theoretical experts,

The committee is charged to consider broadcasting
in all its aspects, the contraets 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 B.B.C., nses to which broadcasting may
be put, the restrictions which may need ¢o be placed
upon its uge or development.

In the House the otber day, the P.M.G. said, ** everg-
body on the committee would more or less represent
the listener-in.”” A list of the committee members
will Ye found on the Notes and News page. In the
opinion of POPULAR WIRELESS they represent, on
the wheole, the listener-in rather less than more. But
it is hoped that the result of their labours willendina
satisfactory solution ot the present broadcasting
problem.

THE EDITOR.

b

%

DR = rAﬁ:\ WL AR T
Owing to fhlie enormous numher of queries
received dally from readers of POPULAR

WIRELESS, | have temporarily decided to limit
the number of questions sent in by one reader to
three. Readers are asked to keep their guestions
as short and as concise as possible in order that
the minimum of delay can be exercised in answer-
ing queries. Until further: noticc three questions
from one, reader will be the limit for one letter.
All guestions should be addressed to POPULAR
WIRELESS Queries Department, Room 138, Fleetl-
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-
foermation given in the columns of this paper
ts of a technical nature and concerns the most
recent developments in the Radio world, some
of the arrangements and specialitics descrtbetl
may be the subject of Letiers Patent, and the
amateur and trader would be well advised (o
ebjain permission of the patentces to use the
patents before doing so.

* INTERESTED * (London).—(1) If an earth
wire is connected to a cold water tap, and
during a thunderstorm earth-aerial switeh 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
carth. If not, what is best 2 (3) If a buried
carth 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 carth, but a buried one would be more
satisfactory. (3) Zinc sheet is best. Pack coke
tightly around it and bury it as deep as possible
Periodieal moistening would certainly help.

* * *

D. N. (Londen).—Please give me dimensions
and construction of an H.F. transformer to
tune to wave-lengths of about 500 metres to
get broadeasting.

A suitable transformer for this purpose consists of
a flat bobbin of ebonite 3 in. diameter, § or } in. in
thickness, with a groove cut in the outer edge ahout
4 to } 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
vaive. A transiormer of this type giving wave-
lengths from 400-500 metres should have about 700
turns of 40 D.S.C. 8.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
showld be separated from each other by strong waxod
gnper. A variable condenser of about 0002 mifd. should
¢ psed 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 =
resistance of about 50 to 100,000 ohms in the plate
circuit of the amplifying \'nhe, 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 mfds. while the grid of the second
valve I8 also provided with a grid leak to earth, the
leak having a resistance of 2 to 3 megohms. This
resistance value is best ohtamed by experinient, as the
most efficient. value will vary according to the valve
used. By’ using a-resistance capacity coupling. the
usiual: tuning of the H.F. plate circuit is avoided. It
must be remembered, however, that this method of
coupling is only satisfactory as a ‘genmeral rule, on
wave-lengths above about 1,200 metres. Below
this wave-length you will find that the tuned anode
(single coil) will give the best results, though, of
course, this latter requires very mreful tunmg

* * *

G. H. M. (Chelsea).—What is the unit of
inductance and how can the inductance of a
coil be simply calculated ?

The inductanee of a circuit is measured in terms of
a unit‘called a henry. The amount of inductance
denoted hy one henry is. such that the application of
a ditference of potential of one voit would cause n
current change of one ampere to take place in the
cireuit in one second. As this unit of inductance is
ragher large for’ practical purposes, tiic one-millionth
part of it, the micro-henry, 5 used as being a more
convenient unit. for wireless purposes, The inductance
of a coil can be roughly determined’ by the following

formula :
L= b i‘ 1‘nxw—» henries.

Where A -cquals: the- sectional area of the eotl in
square contimetres,. N equals the number of turns
and 1 équals the lvnu.th 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

lwill contain another special article by
! Qur Scientific Adviser, Sir Oliver Lodge,
F.RS., - D.Sc.

(Crder your copy NOW !)

J. B, K. (Nortolkf.—Can ¥ou rccommend
a circuit that will enable me ‘to hear most el

the Broadcasting stations ?

The circuit of a three-valve set given above should
enable yvou to hear London, Birmingham, Newcastle
anit Manchester, and pmalialv Glasgow and C'\.r(liﬂ
though these Intter may be difficult to tnne in. " Of
course the French stations will be audible and the
Hazue also, Reaction is provided by ecoupling the
coil D to the tuned anode, €. All the cods arc of
‘honegcomb fashion, maunted in two sets of two
coil holders. A and B are together and C and D ave
together in another holder. The values.of the coils
for broadcasting shonld be somewhere near tlie
following: A is 50 turns (honeycomh), B Is 75
turns, C is 75 or 100 turns, and D is ahout 50~75
turns. The condensers are as shown, while the
condenser- across the coit B should be from 00075
to 001 mid.

‘(Continued on page 438.)
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]ust as the eagle is “ King of the
A4iv,” so is the C}mkophone" the I O ANNOUNCE

mastey of Wireless reception.

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

'RECEIVING SETS
AND WIRELESS EQUIPMENT

The completely assembled Four-Valve “ Chakophone ” Set here

strated 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 convedient to call. send 3d. st .mei for fully sllustrated

Catalogue of ‘“Chakophone” Radio Receivers and com-
ponent parts.

EAGLE WIRELESS
SUPPLY ©€O., LTD.

Ofhces and Showrooms——-———- ———London Depot:

Amateurs can build thelr own Sets from 8, GREAT RUSSELL STREET, LONDON W.C.L
complete sets of parts, on the Unit Close to Oxford Thea ne: MUSEUM 2948,
System. = Panel type cabinets. WORKS : LAGLE ENGINEERING CO LTD WARWICK.
[ | : i : -
e : =
oo || — HARMO ——
RADIO ““A” BATTERY

POTENTIOMETERS

Signals from Crystal Sets 1 2 6 1 2 6
Amplified Considerably.

Essential for Grid and Plate
Circuits of Valve Sets.

Write for Leafiets Z 45

149 Works : The The
el IGRANIC BEvenm i
LT. BATTERY Lc;cr::éa L ‘[GLECTNCCO W B:DOF::;:I’D ‘ HARMO HARMO
o/ 5 & k NDON - ) ) 1
POTENTIOMETER ! INTERVALVE 1S
Glasgow,  Manchester, Bradford, 1 TRANSFORMER TESTED
Neucastle, Cardiff, Birmingham. | for d
i, — o oy an
Efficiency. GUARANTEED.
SENSATIONAL REDUCTIONS.
SCIENTIFIC BASKET COILS, 150—4,000 metres, covering all
telephony wave-lengths (post 3d. ), with Diagrams and
Calibrations
SCIEN‘[:FIE ‘I;UNI;:‘(]; 28TA]NI[)] lfctl)r nb?ve fotlilds)
2-coil stand, wi -COi olders 08 . ‘.
3-coil stand, w(i%ht&cou.lh:lﬂiers (pl:::o'st 91‘1])) ]F YOUR SUPPLIER CA/VNOT
xtra coil- rs, 1
« SENSITONE » GRYSTAL, the super crystil, tested and SUPPLY YOU — WRITE US.
guaranteed per specimen
INSULATED EYELETS, for Indoor Aerials (post 6d.) per dez. Manufactured by

COMPLETE SET of Parts for making a Broadcast Receiver

st 9d. .
SISPSER FJRMERS for making own Inductances . ANDERSON & ANDERSON
1-in. STALLOY DIAPHRAGMS ... each . ’

LAMINATEDMSWITC]Ht BLQEE{S b h h ...delzlch 3 . b F

SWITGH ARM, complete w, no! 085, u ‘nd indle, ea. | - . ‘g

3T S WG, DS C. wire, oatent 5o wind o ! Sg"br Pl 1 Manufacturing Electrical Engineers,
T n - ’

EXTENSION HANDLES oo tpesd )° cach  ad. 907, Romford Road, Manor Park, J

Ex-ARMY SIN o S o ms pos N

SCIENTIFIC SUPPLY STORES, LONDON, E.12.

126, NEWINGTON CAUSEWAY, LONDON, S.E.t1 )
!zungz at 3, Newiazida Causagay, agd B¢, Gegrgs's Circus, Londen, S.E.A, 'Phone : Hford 868.
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GRIFFIN’S
- THE MAIL ORDER STORES.

REAL STOCKISTS
OF QUALITY GOODS.

““ GRIFFIN MAGNUM” VALVE SETS

o

3 and 4 Valves.

TWO - VALVE ‘‘BABY MACGNUM,”

Complete with Phones, Accumulator,
H.T. Battery, Valves and all Aerial
Requisites.

X£13 2 6

B.B.C. extra.

SUST COME AND HEAR, SEE AND BUY

* GARCO " 'PHONES, tlie Latest, °3,000

olims, some finish ......................... 25/
GENUINE ' BRUNET ” 'PHONES, 4000

(O o P O o B 1 i S 22/6
GRIFOCRYST, No. 2 Sst, B.B.C., com-

plete with 1 pair 'Phones, Aerial, Insu-

lators, Crystal, Lead-in, etc. ........... 4-5-0
Wonderful value. Frec trial glven
COIL HOLDERS, L.B., 2-way . 8/6
3-way ... .. 1149
for Basket Coils . . 16
EBONITE swrran.s beautiful finish:
D.P.D.T.,, 3/6; 8T, 2/6; .8.
1/9; S.P. 'D.T. 2/-
VARIABLE COND
Guaranteed :
0005 9/6 Panel Mounting 7/6 Vernier, 6/-
.0003 9/- ” ” 1l
0002 8f6 ) B 6/6

0001 7/8 ' 5/6
INTERVALVE TRANSFORMERS 12/- and 15/-
PATENT BRASS 'PHONE GONNECTORS

for 3 pairs 'phones ... 2/-
4 pairs e 203
ENGRAVED COND. DIALS, with knob 1/6
With Extension Arm ... 3/-

ENGRAVED RHEOSTAT ...
FILAMENT RESISTANGCES ..
DUTCH VALVES
H.T, BATTERIES, 36 v.
SWITCH ARMS .. .. . /- und 1/6
HIGH-FREQUENCY PLUG- TRANS-
FORMERS, with 4 tappings and switell,

from 150 to 2,000 metres ............ eachi 18/-
CONDENSER PANEL, G-in. hy 5'in., fitted
with .0005 cond. and 3-piate Vernier,
with extension Handle ........... R .. 16/-
Essential for long-distance telephony.
POTENTIOMETERS, 300 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 md
- 3/6
D.§. 1/-
H.T. CABLE for Lead-in . 3d.
Ex-GOVERNMENT FLEX., . 6d.
RUBBER-COVERED WIRE 2‘?;: 12 yii 1/4
RESISTANCE WIRE, 22g. I)urekn 12 yds.  10d. .
VARIOMETERS, Rotn & Stata, Moulded
Ebonite, wound 26g. D.8.C, 15/6
DEWAR SWITCHES ... 3/6
VOLTMETERS .. 4/6
MICROPHONES ... 2/6
S.P..SWITCHES ... ... .. a/6
TWIST DRILLS, in Sets, IIS’ tol . 2/6
32 to 2 a3
TAPS 2 nnd 4B.~\ 5d.
DIES, 2 and 4 B.A. 11d.

TRADE SUPPLIED.
Oohiplete List of all Parts sent Free

GRIFFIN

WIRELESS SUPPLIES CO,,
82, NEWINGTON CAUSEWAY,
Hop 1806.

@ ;B;i;futés from Elephant” and Castle’ Stations).

LONDON, - S.E.1.

RADIOTORIAL
QUESTIONS AND ANSWERS.

(Conlinued from page 4541.)

“ RENEWED ~ (Hornsey).—I have a French
R valveand a Marconi Osram. Is it worth
while having them repaired ?

It is hardly worth while having the former reno-
vated, as for a few shilllngs more you could buy a
new valve, The M.O. valve, however, will probably
be worth it. But you must "not forget that thouch
the renewal of the filaments is quite successful you
will not have exactly the same valve on its returu
from the repairers as you did at the outset. Though
the plate and gril 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 WIRELFSS 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 solutlon 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 poiish,
using a eotton wool pad, and golng over the box time
after ttme until a good finish is obtained. The process
of polishing 1nust be earried 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 snper-erystal
set described in PoruLarR WIRELESs No. 38 ?

Your easiest plan would be to add the H.F. panel
deseribed in our issue No, 314, As has already been
explained in these eolumns, the primary and second-
ary of the crystal set are disconnected from the
detector and the ’phones. Thus in this case the
primary coil connectlons are exactly as shown in
the artlcle on the erystal set, but the secondary is
connected onc end to the grld of the H.F. valve
(terminal G) while the other end goes to the filament
(I' on panel). The ‘00t variable condenser also goes
with the secondary, being connected on to the same
terminals. The H.F, panelis left asshownin PoPULAR
WIRELESS No. 34 except that the lead from the
sccondary of the H,¥. transformer that is connected
to L.T. minus on the panel is conneeted to a new
terminal which should be inserted between O.G. and
L.T. niinus. Thus the sccondary of the transformer
is now connected to 0.G., and to the new terminal,
The crystal conneetions then become, one side
of crystal to 0.(G., other side to blocking con-
denser, same slde of hlorl\mw condenser to one side of
phoncs other side of phonm to second terminal of
the blocking condenser and to the. new terminal on
the H.I'. panel. So. running over the connections,
we have: Acrial and earth to primary as before ;
secondary to G and ¥ on panel, to which-terminals
¢o the connections from the variable eondenser also.
One side of crystal to 0.(;. and other side to "phones

and 'phone condenser, other side of condenser and

’phones to new terminal on panel.
& * *

¢ PuzzLED ” (New Cross).—What is the sim-
plest form of spark transmitter that will bave
a range of 100 yards ?

The transmitter consists of a small spark coils
such as & Ford spark coil, which is connected to two
brass balls used as the spark gap. To ‘these balls
rods are fixed each having at ifs 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 diseharge. A small condenser should be
connected across the vibrator or make and bréak
contacts to eliminate excessive arclng at this point.
This apparatus must not be connected to the ordinary
acrial and eartlr as it gives an untuned wave and
would not be permitted by the P.M.G. if this were
done. We believe that no permission for use has
to be obtained where only the dises are employed

“and neither aerinl nor earth in the proper sense of

the word is utilised, but in the interests of other
witeless amateurs the apparatus should not be used
during broadcasting hours.

3 * *

T. A. (Gla,sgow) —1 live in a top floor flat

with - two- windows overlooking nothing - but
bricks' and mortar. Throuvh one window
passes & '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.)
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ATTHTELDTDREER TN RRELET UL DR ERERORRL RN RN AR
WIRELESS GRYSTALS
Quolaiion ;m all approved Crystals.
OUR SPECIALITY

"TALITE"

(Trade Mark)

Every Piece Tested.
The Most Dependable Crystal.

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

SPL fCﬂy 591.
Phone 146

Seedtime,
Cannon, Loadon,

ask for *“* TALITE”

H. H. & F. Special Contact Wire

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

T TR TRLLU
—BUY OF THE MAKERS —

2-Valve Sets, fitted with our patent £'7 5
Crystal Se 1
1-Valve Amph -
2-Valve Amplifier
Headphones, 4,000 I‘rench
Headphones, 4,000 B.B
L.F. Transformers (Besn
Detectors, mounte
Detectors, Vertical, en

- Filament Resistange ..

Telegrams

- N
(21-%-1-1-1-1-7-Y.¥-1]

Nuts, Washers, Contact Studs,
Terminals, &c

Complete pa.rts for msklng up
Valve & Crystals Sets

Genuine Hertzite, 9d., “1s. 6d., and 2s.

Sheet Ebonite.

Trade Supplied. Agencies open.

Write for our List. Past Orders by return.
Cash with Order,

G. H. TURNER & CO. LTD.,

9, Cross St., Hatton Garden, E.C.1.
Telephone; , Holborn 2045,

LUNGH: HOUR RAMBLE

STROLL ROUND TO

SPENCER’S. STORES,

4.5, MASON’S AVENUE,
BASINGHALL STREET,
: : LONDON, E.C. : :
CHEAPEST HOUSE IN CITY
FOR WIRELESS PARTS & SETS
PRICE LISTS FREE.

; ABSOLUTELY IT!
THE TURNEY AUTOMATIC MORSE BUZZER.
. (Prov. pat. 22768)

is the easlest and most fascinating way of master-
ing the code. By mecans 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 imstine-
tively read messages. You must learn Morse. Send
at once.  Price complete 20/- Post free.

W. PRESTON TURNBULL, 26,Cowper Street,Leeds

A Book Bargain—

Flementary Principles 0! Wireless Telegraphy,
By Bangav. Explains in simplest possible nanner
the theory and practice of Wireless Telegraphy. |
Comnplete in two parts, -Fullty-illustrated. Pub-
-lished, 7/6. Army surplus. A few copies offered
(new) '3/6 complete, post frece. Mention offer 120,

FOYLES, 121, Charing Cross Road, London,
Immense Stock (Second-hand and New ) on all suljects.
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Startling Reduction!

8ize of Cabinet 2ft. by 1ft. by 7 ins.

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 ngh Frequency

Transformer with one D.T. and one L. F., has a Tapped Inductance with plugs for coils of higher wave-lengths.

£18:18:0 comp]ete with phones accumulators, batteries, aerial, and two insulators.
There is no doubt that this is the finest piece of worl(mans]np which can be had at this price.

B.B.C. Royalty Stamp £2 :5:0 extra.

4 Valve set, complete with all accessories £23. B.B.C. Royalty Stamp £2 :15: 0 extra.

Telephone:

WIRELESS

CLERKENWELL 5434.

INSTALLATIONS LIMITED.

Nearly opposite Farringdon 8t.
* Station, Metropolitan Railway.

Dept. A. 81, TURNMILL STREET, LONDON, E.C. 1

YOU DO WANT PERFECT RECEPTION--
R 4 DON’T YOU ?
i Then let me demonstrate THE mac/zme.

JAMELL L.JF.1.
.£8100
£1500

Headphones, 4, 000 ohms, from 20/ -

2.Valve Receiver, 1 detector and 1 note
magnifier : CABINET alone -

CABINET, complete with everylhmg for
uerfecl reception -

Accumulators from 2 1 /-

1 shali 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 5 Nearest Statlon Mark Lane, Underground Railway.
Office opposite main entrance, Tower of London.

Tel. No.: Minories 2549 Tel. Address : ‘rShrewdest, London.

WIRELESS

¢

And everything for it at the
CHARTER RADIO SUPPLIES.

Look what we can oﬁ'er you !

3-VALVE BFT .. .£18180 L NG-IN TUBES, 6 in..... 1/3
2.VALVE SET (s rogaifiee) If.Ht]Swg o TR e 153
ALVE SET..... 8 [+] oy
a8 a AER EARTHING SWITCH 6
CR!ST&L SET EGG INBULATORS... ..each
(i ng royalties) H.F, TRA‘ISFORMERS a!l
5-STUD SWITC}ILS c}\;’_i'elAL T 0 g:ccil‘ g;g
10-8TUD S\\ITC}{ES sie ORYSTAL DETECTORS:.......
VA LVE HOLDERS tianged)...... 1/3
SERIES PARALLE S/ YALVE HO: ((non flanged) 3/
SPADE TERMINALS............ FIZ{ED COKD \ RS, all
SLIDER RODS, ‘ ob, capacities e diaen P 2/ 16
Spnni h'10d. 8.SLOT H.F. TRANSTO! RS,
AERIAL WIRE, 7/22 per 100 wound 300 to 2,500............ £1 5 0

o 2,500
J TERMINALS, \ll sizes stocked.
"E CAN SUPPLY ANITHING IN THREE DAXS.
Terms :—Cash with Order.

CHARTERHOUSE CHAMBERS, CHARTERHOUSE
SQUARE, LONDON, E.C.1.

161-2,

LA A e e o o o o o o o o o o o o o 24 J

Clihdnimam st

—SOMETHINC FOR NOTHING-1

To every purchaser of one pair T.M.C
(4,600 ohm) Headphones at 3 2 )
we will give entirely / Ly

FREE OF CHARGE

A perfect Crystal Recelvmg Set, 9in. by 6in.,
Carriage Paid to any part of the UK, fully
tested before despatched. Satisfaction assured

SEND AT ONCE 32/~

DEVONSHIRE WIRELESS CO.,
124, Devonshire Street, Bnrmmgham. -!
5 U & AN 5 & SRR J i 5 GEMD & [ S

| The ideal

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

INSULATING VARNISH

HARDICOL,

SHELLAC INSULATING
2 VARNISH CEMENT ::

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

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

HARDICOL IS OBTAINABLE FROM THE
USUAL DEALERS AND THE MAKERS:
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HALL'S

WIRELESS ACCESSORIES
withthe“*HALL MARK”
of QUALITY.

ALL PREVIOUS PRICES CANCELLED.

French “Brunet’” Headphones
222/6 Postage 9d.

French  “Sidpe’® Headphones
21/= postage 9d.

BRITISH HEADPHONES

4,000 ohms. Very Light. Beautifully Finished
Stalloy Diaphragms. Complete with Cords.
Adjustable Eurpieces.

19/- Postage 9d.

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

Parts Assembled for
Capacity Complete Pauel Mounting
001 o 6/2 L
0075 o . 5/3 . 17"/
0005 . ajt - 9/6
0003 . 2/10 . 8/-
02 L 2/2 o 1

0001 Ll 1/10 . 6/-
Top and Bottom Drilled Ebonite Plates,

1/3 extra; Vernier, 3/-.
Intervalve Transformers, Ratio 8! to 1, finest
manufacture, 12/9; 5 to 1 -

Crystal Sets in Cabinets, from ... _ 22/6 to £3 10s.

Aluminium Condenser Vanes, fixed and
moving, 22'24 gauge ... . . doz. 5d.
Spacers, true to .001, Small, doz, 2d.; Large,

doz. B i S 3d.
Ebonite Knobs, tapped 2 B.A., with brass

nut, 1st quality, 3id.; 2nd quality .o 21d.
Aerial Wire, 7/22 hard drawn copper, in 100-ft.

lengths 3 = .. 2/4
Valve Legs, with puts und 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 {vorine Scales, 0 to 180, round or

square ends ... o 23d.
Filamont Resistances, extraordinary value,

velvet action i .. 2/3,3/6 and S/
Switch Arms, complete with knob, collar,

washers, bush nuts, ete.; 1st quality, 1/3;

2nd -quality . .
valve Holders, turned ebonite, complete with

nuts, 1/2; 2nd quality . 10d.

Crystal Cups, Plain, td.; one, i\vo, 6} thr'c‘e
serew ... " . 2d.
Terminals, complete with nut and washer,

1d., 2d., 3d.
Basket Coits, set of 7
Contact Studs, } in. hy } in., 4d. per doz.;
complete with nut ana washer ... doz. 8id.

Insulators, white egg, 3d.; green egg, 4d.;
green shetl .. ... each 3d.
Stop Pins, 7d. doz.; each ... o 1d.-~
Valve Pins, with nut and washer ... each 1d.
Brass Nuts, 2, 8, 4 B.A,, doz. 3d.; 5 and
6 B.A doz. 2}d.

Enonite Sheet, 316, 1, 5 (cut to any size) Ib, 3/

Fixed Condensers, any capacity .. each 1/2
crid ‘Leak and Condensers Gombined... each 3/.
Slider Plunger, complete ... oo . each 4d.
Slider Rods, 12-in, or 13-in., }-in. square

brass, drilled both ends ... 5
Hertzite, 1/6; Bornite, Carborundum, 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 (Ebonite), 6-in., 10d.; 9-in.,

11d.; 12-in. ... . each 11

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

ruoe HALL'S 2o

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.
Betweer Piccadilly Circus and Oxford Circus.
'Buses 3, 6,12, 13,15, 32, 51, 53, 59 and 88 pass

RADIOTORIAL

.QUESTIONS AND ANSWERS.

(Continued from page 456.)

No, a frame would not be much good. We wonld
recommend a short four or so wire aerial of the type
sbown in the accompanying sketch. The usual
carth is of course required.
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DELIVERY
BY RETURN.

Accumnlators—

‘4v. 20 amp, .. 14/8 6v. 20 amp. .. 25/-
4v. 40 amp. .. 22/~ 6v. 40 amp. .. 32/
4v. 60 amp. .. 26/~ 6v. 60 amp. .. ., 39/6
4v. 80 amp. .. S8l/- 6v, 90 amp. ,. 52/

Carriage and packing free.

SCLOIMT oof. .o e - R 5/-
(Fixed any capacity) .. each 1/3
Crystal Detectors B each 2/8

Basket Coils.
Condensers.

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 i3 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
“8now.” Now the ourrent travels always {from
positive to negative, 5o that suppose there is a cable in
cireuit 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 X is the positive pole.

Y

t

o w x

Ebonite Knobs. (Tapped 2 B.A)) .. each 4id

Ebonite. (Cut to any size) .. .. perlb. 4/-

Filament Resistances. .. .. .. each  2/8

H.T. Batteries. 15v... .. .. .. each 2/9

" Viee 4o ss 4 each -

66V... .o .. .. each 12;-

Intervalve Transformers. (5 to 1) each 12/6

Inductances Wound, 5% 0o o0 each = 3/3

Insulators, Egg AC 00 L0000 each 34.

o Reel .. .. .. .. each  2d.

" Pillar g0, 00 B0 00 each  6d.

'Ph  ** Brunet ”’* 4,000 ohm . per palr  25/-

& * Siemens,’” 4,000 chm o1 m 31/-

» - Sterling"' 4,000 ohm. .. - 32/8

© * 8pecial,” 4,000 ohm. .. . 17/8

Switch Arms, Ist quality .. .. .. each 1/8

o 2nd quality .. 00 each 1/-
Slider Rods. 12°x 13"x } Drilled at each end

ach  4}d.

- -8
Valve Holders. With nuts and washers.
Best guality b ol - each 1/-
Valve Legs and Nuts .. .. .. .. perdoz 1/

MONEY REFUNDED IF NOT SATISFIED

All Other Accessories in Stock at Lowest Prices.
POSTAGE FREE ON ORDERS 30/- OB OVER.

WRITE FOR FREE LIST.

J. W. RUSSELL,
WIRELESS DEPOT,

8, Queen’s Road, WATFORD.
“*Phone 428.

1

Peto-panSuper .

The finest moderately priced WA
LoudSpeaker on the market. (4
Givesabeautiful mellow tone

greatly contrazting with the
usual * cheap gramophone”
cfiect ofother Loud Speakers.
Adjustable- diaphragm to
control pitch of note.
PETO-SCOTT CO., LTD,,
64, HIGHHOLBORN, W.C.1

63/-
Carriage
Paid.

WIRELESS INVENTORS
Paitents and Trade Marks, Advice Hand-book
and Cons. free.—B, T. KING, Regd. Patent
Agent (G.B. & U.S.A.), 1463, Queen Viectoria
St., E.C. 4, 'Phone: Central 882, 36 yrs. rels.

* * *

“ 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 sujtable for the down lead.

* * *

* IoxorANT ” (Birkenhead).—Is it necessary
to have an accumulator in a receiving set ?
If s0, to what purpose is it put ?

With a crystal set no local current whatever i8.re-
quired exeept with a earhorundum erystal. Butwith a
valve set an accumulator of 4 or 6 volts s required to
heat the filament. A crystal set would be satisfactory
i:)r ‘;eceivfng Manchester broadcasting from Birkea-

cad.

* * *®

“ WirkLE ' «(Durham).—On an inductanece
¢oil 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 tunc betweon 300 and 2,002
metres, winding, your coil with 22-gauge wire.

Beginners Guide to WirelesSw——
Explains, In plain everyday language, everything
you wish to kmow about Wireless Telegraphy.
HO 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 ts.,
post free.—SAXON RADIO CO. (Dept. 14),
South Shore, Blackpool.

ACCUMULATORS
. EXGEPTIONAL OFFERS.

Having purchascd a further large quantity of brand new
BEST BRITISH MAKE AGCUMULATORS
CELLULOID (Guaranteed).

We are offering then) at the following exceptionally

low Yric&:

4 Volts 60 Amps. Qurprice, 20/~ Usual price, 35/6
- S A R G
4, » ”» » 28/6 s 48/6
((; " 120 9 1 » 33/~ [ »  53/3
(In teak box) f 1 €o - » 110/~

" ” ”
FULLER SPARTA BATTERIES (Ebonite) in Crates.
B Our price Usual
Type S683a, 6 volts 85 amps, actual .. 65/- 105/-
) » N2 .. 75/- 130/-
Packing, 2/-. Carriage extra. x‘ppl‘oral against cash.
WIRELESS PARTS AT LOWEST PRICES.
H. SMYTH, LTD.,
53, MUSEUM STREET, BLOOMSBURY, W.C. 1.
‘Plone. Gerrard 9153. Tel. Add, - Nativities, London.
A I e i 7]
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.tz GRAMAPHIX...

LOUD SPEAKER

-

The Ediswan

Model - 1923 B

Crystal Set

The Set that is bang up-to-date and bnstling 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.”

TR e

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 $d. extra.

IIIIllIIIllIIlIHIIIIIlIIIIIIllIIIHIIIIIIIII!I

= We have a large stock : ¢ Crystal and anve Sets
= :of Component Parts and: H B.B.C. in Stock. H
= i Materials, Demonstrations } i Wireless List U™ Sent :
= given free. g Post Free. H

P.O. Reg.

No. 433
Ebonite of all thicknesses in stock cut to sizes as required.
Telephone : Established Telegrams :
1631 (3 lines) Holborn, {828: * Workfolk, London.”

TG
S0

.«RICHARD MELHUISH....

— ELECTRIGAL ENGINEERS, TOOL, —
MACHINE & HARDWARE MERCHANTS,

50,51 & 84, FETTER LANE, E.C.4

WIRELESS

WA RR 0Nt

Provision for
addition of

Valoe Note PARTS AND COMPLETE SETS
agniies y FRENCH HEADPHONES, 4,000 ohms, with
Souna construction. Best matenals only. leather-Covered Band .. .. ... . per pair 18/6
Guaranteed. 200 to 500 metres reception. .BRUNETTE HEADPHONES, 4,000 ohms, per pair 22/6

Cat whisker adjustment permits finest crystal ERIOSSONS Phones, 4,000 ohms, ;‘ei;mé’:ﬂ 20/

pressure regulation can be locked in position. FHENGH SIDPE 4000 ohms Headphones, per pair 20/«
, . Most sensitive crystal known, protected by ebonite Single Ear Phones, Best Make, 2,000 ohms, each  10/6
 cap. 25 mile range guaranteed. All our Phones Guaranteed
Entirely British Made, . Crystal Detectors, adjustable in every way .............. each 2/- and 2/6
Dust-proof Detectors each 3/- and 6/-
Complete with all accessories, ready Carded Detectors ..., e Wi, each  1/6
£4 7 6 Filament Resistances, each 2/- and 2/6
for instantuse - - - - - - . Fixed Condensers, any cupacity each 1/-, 1/3 aud 1/6
B.B.C. Tax, extra - - . - - . . 7 6 snd?’r Rods, 13 ins. long, i in. square, drilled both ends, 4d. each;
Ask your usual dealer, and if unable to sup- Aerial W|r.e',\m7./".’2 'ﬁn.l:&.'ﬁi'a“'ﬁncgpper, 100-1¢. Iength .
ply, send us P.C. with his name and address. Egg insulators, 2id. each .........cccoooiiermiiciininnn
3.-Way Coil Holders 3011dBEbonlt?tﬁ...6. 2o 8 3
Ebonite Knobs, tapped 2 B.A.,, w
Alsa_manufacturers of the famous Ediswan Valves (15 Intoe'::/:lve Transfgyrﬁers, ratio 65 to 1 ... each 12/6 nnd 12/6
and 17 6J, H.T. and LT. batteries, accumulators. etc. Wwound Inductance, best quality, Dlinex 2 ol . - each 3/

Ebonite Dials, 0 to 180 ... each 9d. and 1/9

THE EDISON SWAN ELECTRIC £ | | o™ 2o e B 08 7% iy g s’

Switch Arms ach 1/-, 1/3 and 1/6

Contractors to H. M. Admiralty, e Sach /- 1/3 and 1J6
War Office, Royal Air Force. Slidér Plunger, 4d. €ach ......cccccoomviimeriiminimemeiiensrasssesaces doz. /6
Ebonite Sheet, 3 1, § ... % fb. 3/6

.. doz. 36
. box 1/3 and 1/6
d. each; doz. 1/6

-123/5 Queen Victoria St., E.C.4, | | tish, oty oo ek

Reel Insulators

and Basket Coils, 250 to 1,000 metres ..... per set of 6, 3/- and 3/6
71, Victoria St-s S.W.1. We have a large stock of Mullard, Ediswan and B.T.H. Valves.

Also all Valtages in WIreIess Batterles.
. . WHOLESALE AND RETAIL.
Woaorks : Ponders End, Middlesex. Kindly torward ample Postage. .Balance fully refunded.

€°\5W4~ Principal Towns. L. APPLE, LTD,, Electrical Engineers,

13, BREWER STREET: REGENT STREET, W.l.
EXES#E:‘L NP I (Telephone; Regent 1584.)

Branehes in all
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HERE'S A
‘BATTERY
TESTER

that won't

break. 4

7 / B No. M287.
P - The

i (AR - s Break-not.”’

3 THE
¢ BREAK-NOT?”
HYDROMETER

‘fs 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,

N

‘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.

.but if you have any difficulty send §

BROADGAST THESE PRIGES.

HEADPHONES, 4,000 oims, Genuine SIDPE 19/6
AERIAL WIRE, 7/22 Bare Coppe 100 ft.
AERIAL WIRE, -t
VALVES,!Dutch or
HELLESEN-H.T. B A
HELLESEN H.T. BATTERIES, 36 vo
INTERVALVE TRANSFORMERS..
Above in Stock. Postage extra.

No list published.

A. H. MULLEY, " Sistaro™

KILBURN
(Facing Kilburn Empire}. *Bus Nos. 1, la, 8, 16, 61
pass the door. 2 minutes from Tﬁa m';d L. & N.W.
v *bus.

Ruailway, and 28, 31

LOW - FREQUENCY AND
TELEPHONE TRANSFORMERS.

Directions to enable Amateurs to make both
4 for 4;- Post free 2 -
LANG, Ashford Road, Tenterden, Kent.

LOOXK HERE!

THE " DEARNITE " CRYSTAL BEATS ALL-
Makes your machine equal to vaive set. Good
results obtained on inside aerfal. The Crystal that
js sensitive all over. Numerous testimonials; copies
sent on application. Beware of imitatiens. Obtain.
able-only at this address. These super-crystais are
made 'up in metal cartridges ready for use. Only &
1/8 post frce, Write for Price List of Wireless
Sets and Accessories.
J. A. DEARNLEY, Electrical & Radfo Engineer,

8., Belle Vue St., W. Gorton, M/C.

. .
PL.ASMET™T
DON'T THROW AWAY your old
orystals before you have tried

LASME T (Plastic Netal)
Imbed the crystal in Plasmot and obtain perfect

contact.
NOSOLDER. NO n!:A'rn(lei /NO SCREWS.
n -

Price 6d. a
Send_stamps or 1'.0

HUNCERFORD& SAVER 5 saufseizzos an.
POANAAP AN AN PN NN AN P s

TO WIRELESS EXPERIMENTERS. - PATENT YOUR
. "INVENTIONS.
They may prove very valuable. Particulars and consulta.
tlons ,frcc.,- BROWNE & CO.,. Patent Agents,
9, Warwick Court, Holborn, London, W. C.1. Estab.
lished 1840. Telephone: Chancery 7547.

—GAN YOU OBTAIMN—;

your parts cheaply? We can supply by post,
the finest value obtainable, on approval.

7{’23 Enamelled.
rench Ro..........

EOHEBWN
N~ O~
wuaTmm

-}

Filament Resistance, post paid ... 5 a1

Switch Arms, Fxtra Finish, post paig 2 2

Tuning Stand, 3-Coil, post paid ......... 14 3
CasH WiTH ORBER. LIST ON APPLICATION.

- "GRESLEY & CO:,
32, Kingscote, New Malden, - Surrey.

Popular Wireless Weelly, May 5th, 1923.

" 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 Paterits can be
opposed &nd printed copies of the full
specifications purchased.

193,379.—GES. FUR DRAHTLOSE
TELEGRAPHIE.—VALVE GENERA-
TORS.—A closed circuit is induetively
coupled both to the filament heating cir-
cuit and to a tuned portion of the output
circuit of a valve generator. Oswing 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 négative potential by mears of a
variable resistance shunted by .a condenser
inserted in series in the 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 Ieads
and metallic supports for the electrodes are
shreuded 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 orr the ends of the plate. The leads
to the electrodes are flexible.

193,690.—H. P. P. REES.—RE-
CEIVING SET.—A loud speaker is
arranged within the casing of a valve re-
ceiving sct, 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, éopper-l’yriees, Galena, Bornite,
‘f Silicon, ete” Wholesale only. Delivery from stock.
=THE AMAX CRYSTAL CO.., Red Lion
§ House. Red Lion Court, Fleet Street, E.C.4.°

FROM STOCK: "

VARIABLE CONDENSERS COMPLETE.

Parts Aszsembled for
complete. Pane! Mounting-
6/- 12/-
4/- 8/-
Others Pro Rata. 3
Well finished and fully guaranteed.
- Top and bottom plates (drilled} 1/- extra.

SWITCH ARMS (besU quality)..............
CRYSTAL DETECTORS

Capacily.
.o01 v
.0005

SR T L[
...3/6 and 446,
h auts),.. 1%--

100 ft

INTERVALYE TRANSFORME
EBONITE DIALS (eugraved), 3 in

Postage extra on orders less than £2.

Money refunded if all articles are nct
satisfactory.

WRITE FOR I'RICE LIST SENT POST FREE.

R. W. AERSTALL AND CO.,

1
fo7
; 17-"

.RADIO HOUSE, 98, YORKSHIRE ST., ROCHDALE.

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 Avenae is first opening on
left in the Minories, ncar Aldgate
Station, Mctropolitan Railway.

LESLIE DIXON&Co. 4. 16

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
squarc inches 1/=, and proportionately, post free.
Any ze eut toorder; thickness, i in.” Send
measurcments and cash with order to DAVIS,
20, ALBANY ROAD,MANORPARK,E.12.

—3-VALVE SET £16 10—

Complete set of parts. Olear diagrams and best
quality apparatms. 200-3,000 metros. Lists f{ree.
THE BRITISH CENERAL RADIO CO. LTD.,
74, Hendford, YEOVIL.

ACCUMULATORS, H.T. BATTERIES,
AND VALVES. :
New and Guaranteed.
-Yolt, 25&3mn‘ Cellulold....

4 . 11/3. Postage 17-."
q . Voli, -Amp., 17/6 fio 40~ Amp T 2516
g . 8L 213l . 80T 3L
5 3 N ¥ 36/
4 . & o 1o v 38

=

. 100 5 3/ . "
T#xackl.qgnl/'s'ex-tlr‘a. l‘acliing 2/- extra
. . L, NI .
gg-v’olt H.T. Battery Hellcsen.. 11'346 Postage il-‘
Cash with order. Goods”despatche:i per'l"eturlx;_:
LOWKE & SONS, LTD., NORTHAMPTON.

| VARIOMETERS.

We make Variometers for Tuning and for

Anode Reaction. Ready for Panel mount-

ing or in Polished Casc.- Wound for
Broadeasting Wave Length,

_ FRASER & GLASS,
Middle Lane, Hornsey, London, N. 8.

FREE LIST fyryaistop reoot

Crystal Sets from 6/6 (S22 10,6)

Valve Sets from 2B/a (S04 '40).)
'Phones from 18/6

ASTOUNDING VALUE.

All parts supplied per return post

NOTHING TOO -BIC—NOTHING TOO SMALL.
TRADE SUPPLIED.

RORBRINI MFG. CO.
1 & 3, Tulse Hill, Brixton, S.W.2,,
*Phone : Bri'xton 1585,
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WIRELESS ! WIRELESS! WIRELESS! and EVERYTHING for IT.

DON'T PAY MORE! NOTE! 17z

sively Wireless—
=———— NOT Dabblers!

~ You May Pay Less for Junk—But DON'T.
‘““ERICSSON ” HEADPHONES (Continentad FILAMENT RESISTANGES. 'l /'l 0% & 2 /3

Our Price, Stnmpca B.B.C. " - per pn;r 17/11 Smooth Aetion. Marvellous Value

"“SUPER” FRENCH HEADPHONES. B:end new. CONTACT STUDS. Wich Nuts snd Washers, per dos. 60.
4,000 ohms, and gunnnteea cach pn;r tested. per pu;r 17/6 0 Term'nals_ With Nut and Washer, ¢u:]\1 %d"zd.’ & 3d'

L.F. TRANSFORMERS. R.tic 5 ¢o 1. «ch  12/6 | Ebonite Knobs. 2B.A. . esch 2d., 3d., 4d.

CRYSTAL DETECTORS ‘ Adjuble  1/64 Small. per doz. 2d. Large. 3d.
1) T enclosed incelluloid unbreskable case 2/3 1 d-, 2d-, & 3d.

swltch Al‘ms. Best Makes - 1 1 5d and 1/3. All C-y-eiﬁn. only 1 1 id

i i i usranteed. . Posi =
PURI BN TEcgeet.l 1008 B IR -t | . Our Specil Crystal Set, stamped
CONDENSER VANES. Fixed ind Moving per doz.  4D. B.B.C., including pair 4000 ohm "Phones.

e e 3d o n e | - o 7 e SRD Tt 30T
Silver Cats Whiskers, 2d. cch 7 for 1/= :

ONE.VALVE AMPLIFIER GUARANTEED
Condenser Scales. 0t 180 - . each  4d. VALUE EXTRAORDINARY. . .
Labels (Ivorine) Earth, Acr;al; 'P}Ione. ete. 10d.

EBONITE cut to any sze by mnclluury “while you
wait - - 4/- per b, 1b.
Nuts. 2B.A perdoz. 2:d. Washers. Small, per doz.1d.
» 4BA . . 2d. e Large . . 2d.

Spacer Washers. -

Crystal Cups.

Fixed Condensers.

37/6

per doz.

Acenmulators chay ged on premises.
Please remit ample postage. Balance refunded if excess.

“EL&\AY" wIRELESS Co., 225, Bishopsgate, London,E.C.2

OPEN SUNDAY 11—2.30. TRADE QUPPLH‘D ‘Phone : BISHOPSGATE 2292

—AN OPER LETTER %BEEEEIBEM! We reply by return. kElE}EIEIEJEE-JE
» - i o]
to the possessor of a home-made Wireless Set E e . :
COALVILLE. g domethlng i OU »b ant

Dear Sir 5 7
There'sL credit due to you for building your own set— é Coil Plug and Fibre Band, complete 1/ 8
especially if it works 0.K. 5] Filament Resistance, Panel Pattern .. 2/6 8
Perhaps tlicre's a slight sqmeth?ng which Is puzzling you, 5] Crystal Detectors Smgle Cup on Ebonite .. 2/9 ‘E
an: detr.::tlng from the sa()s!ac:wnuytouuste:‘lmo:;:o:‘hs: )r:; % Two-Coil Holder, Ebonite = 3/6 ol

0 ere’'s am easy way out: -
wholewt‘r-.ing for you, ;nd hand it over to you promptly, o} %Oll Hc():lgers Fixed'and \IovmngtS- Pefpalr 6/- %
IN THOROUGH WORKING ORDER, o ixed Condensers, any capacity .. 2/= 9
. 1f you have purchased ycur parts from us we offer you 6] Grid Leaks, 2 or 3 megohms .. 1/9 o]
this service frec. Otherwise we make just a nominal charge. ] Voltmeters, 06 volts o AR o]
Just send us a line for particulars of this offer. There % Combined Amp. and Voltmetcrs 3 b amE7S 8
are also one or two more useful things we would like ] 5]
to h o

you to have v o Complete Lists Post Free. a
- . . 0] R .
KEMP BR®S., Electrical Engineers, o} ELECTRICAL SUPPLY STORES, j
g 11, Fountain Street, HALIFAX. o

245, Ashby Road, Coalville

A EEEEEEE)

[1

pnlo'ciololioooiniolo/oEomio D0 0/0.0/0 0,0 8/0.00]

W@@DWORKING |
TOOLS

OUR REVISED 1923
ILLUSTRATED LIST

(64 pages),

ASHLEY WIRELESS -
TELEPHONECQLTD .
RENSHAW ST,

LIVERPOOL

SOLE AGENTS
ATMHEADGE AR
LARITONE LOVD SPEARM

IS NOW READY.

Send for your copy, post free.
Ask for List No. 23/1.

GEORGE ADAMS (35
255-6, HIGH HOLBORN,; LONDON, W.C,1.
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Quality counts as
use to anyone.

Popular Wireless Weekly, May 5th, 1923.

ULLO

well as price, something

VARIABLE

CONDENSERS
= ASSEMBLED ™

No. of
Plates

Approx. Cap.
1n Mid.

‘001

‘0003 .........-19.........
‘0002.........13.......
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.‘

“ cheap” and “nasty”
See you get an article worth the amount asked for it.

is of no

SPECIAL
POST COLUMN

The following goods are seni

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 qualty, 5—1 carr. paid 18/-
FILAMENT RESISTANCE for 2
valves .. . carr. pad 3/8
FILAMENT RESISTANCE for 3
valves ., L. carr. paid  4/8
BASKET COILS (6 in set), per set
carr. pawd - 3/€
IGRANIC COILS (Honeycomb)-—
No. 25 carr. paid 6/~
No. 35 carr. pad 6/~
No. 50 carr. paid 6/3
No.75 . carr. paid  6/6
No:- 100 .. carr. paid 8/~
ACCUMULATORS, 4 v. 40 amp.
carr. pard 21/~
ACCUMULATORS, 6 v. 40 amp.
carr. paid 28/~
NUTS, 2 and 4BA, per gross
carr, paid  8/3
CRYSTAL DETECTOR, -horizontal
type, dustproof carr. paid  5/9
CRYSTAL DETECTOR on ebonite, .
extra quality .. carr. paid 3/3
AERIAL WIRE, [00-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 Bip——t— carr. pald 12/-
‘0005 NG carr. paid 10/~
"0003 carr. paid 8/~

ALL POSTORDERS in ROTATION

HEERnnmnminne
Right Opposite

M. RAYMOND

-‘IHIIIIIIIIIIIIIIIIIIIIIIIIIIIII

OPEN 9 to 7

Callery Doqr
AT

DALY’S £
= 27

LISLE STREET, W.C.2

Phone: GERRARD 4637 =

Saturdays - 9 to 5 p.m. =

SHNEHnannn

IHIIIIIIIIIIIIIIIIlIIIIIIIIIIlI_'.
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Pojuler Wieles W'y,

Come along everybody.
right goods at the right price.

Ly o

EVERYBODY:

This is the place for the
No rubbish offered.

<73,

JustLook Here!

7:0 CALLERS only
SEE SPECIAL COLUMN FOR POST.

RUBBER LEAD-IN WIRE, per
dozen yards 56

BASKET COILS (6 i set) e .. 28
VARIOMETERS, complete with
base, engraved ell 0 . .. 216
AERIAL WIRE, Bare Copper 7/22,
per 100 feet 2/4
EBONITE (turned) Whle il dolde rs
and 8 n 1/3
MOULDED VALVE HOLDERS
complete with nuts 11d.
SWITCH ARMS, with bushes lmob,
laminated arm, etc 11d.
EXTRA QUALITY FILAMENT
RESISTANCE tor 3 valves .. .. °2/6
SPECIAL RHEOSTAT 7 OHMS.
Positive stops at zero, and Resist-
ance. lgranic pattern ,, .. .. 3/6
H.T.  BATTERIES very high
quahty, including wander plugs—
15 volts . 2/8 36 volts .. 59

60 volts .. 10/-
ACCUMULATORS CHARGED 1/-to1/6
ROTAX ACCUMULATORS

4 v. 40 amps. 17/6
INTERVALVE TRANSFORMERS,

ratio 5—1 . 14/- and 16/-
FIXED CONDENSERS vcry good
value, all capacities .. . 11d.

JustLook Here!

To CALLERS only
SEE SPECIAL COLUMN FOR POST.

JustLook Here!

To CALLERS only

_SEE SPECIAL COLUMN FOR POST.

BELL WIRE 1/20, good quality, per
dozen yards .. .. .. .. ,. 8d
per II0yards .. .. .. .. .. 46

EBONITE DIALS with scale 0-180 1/~

EBONITE DIALS wnh knob and
scale 6o © v ee ee 2~

LEAD-IN TUBES and brass ends
6" 81d., 9" 11d., 12* 1/-

Thousands of best qualny bushed
KNOBS, with 2BA NUT a .. 3d.

Polished SLIDER KNOB and
PLUNGER .. .. | e PR30S

SCALES 0-]80 ..3d.and 4d.

SCREWED ROD 2BA 12" ., .. 3d.
" " 4BA 12" .. .. 2§d.

DRILLED }" sq. ROD ... 7”3d., 13" 44

TERMINALS, all kinds, W.O.,  Tele-
phone, P.O., fancy designs, all good
size and best quality, including nut

and washer .. . for 3£d
.Per dozen. with nut on]y e
GRID LEAKS 2 meg. .. .. .. 1/“

CRYSTAL DETECTORS

PERIKON ..° ity 1 ST A
GLASS DUSTPROOF o] ol
UPRIGHT DUSTPROOF e e 28
DETECTOR and Ebonite ready

drilled . AT 18
1,000 DETECTORS at .. = g
CRYSTAL DETECTOR, pans as-

sembled, with cup and whisker .." ¥d.
WOUND FORMERS—

IAbvIRE. . B .. s A S

6by4 .. ML E " &3

Vanous s:zes Mt v o
VALVE PINS dozen Td.
STOP PINS . .. dozen 6d.
SHELLAG, large bottles .o T
BRASS WASHERS 4BA, ZBA

) 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

PAM.G., stamped B.B.C., royalty
paid .. .. 28~

Or complete with 4000 ohmPhones 49/-

HEADPHONES

T.M.C. make
4,600 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),

Aernial wire, leading-in wire, lead-in
tube. Guaranteed wonderful results.

65/-

(Carr. paid 67/-)

BRUNET rvee
HEADPHONES

Double Receivers complete

with cords, 4,00Q ohms.
THIS WEEK'S BARGAINS

21/- pair POST 22/6

163
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I p
T il
OF MANUFACTURERS' STOCKS, INCLUDING
NEW & EX-GOVERNMENT WIRELESS APPARATUS
C. W. Mark IIl 3-Valve Low Frequency
/ ! - Amplifiers; B. Mark II 2-Valve Receiving
Sets; B. Mark I 2-Valve Detector Amplifiers.
THE CRYSTAL SET‘ THAT STARTE'IE Mark III * Short Wave Tuners, New & Perfect
HALF OF BRITAIN LISTENING IN. 50-Watt Receiving and Transmitting Sets
Selling in thousand.—nubpult, excexe(i:l nn?i aﬁrlm']lnutcm lbnhoals (brand new and unused); Variable Con-
of unsolfcitedtest o gERE AR Cret e R densers ; Buzzers; Voltmeters and Sullivan
Headphones. - LOUD SPEAKERS
il Send for ’
PRICE oo BROWN'S REED TYPE tHONES
£4 15 ist of 120, 1,500 and 8,000 ohms.
S. Value‘Sets, 15 ft. Masts and a large quantity of mis-
Amplifiers, cellaneous Wireless Apparatus and - Acces-
Complete Patent Tele- sories, including complete 2- and 3-Valve
with all scopic Aerial Receivers: 7
accessories Rl Masts and | Specially Catalogued in Lots loappeal to Amateurs,
ready for § copies of 22 also numerous lols suitable for the trade.
timonial
use. s will be held at
B.B.C from sat:s‘.v :
R !
g e STEVENS'S AUCTION ROOMS, Lfd.,
REVOPHONES & SATISFACTION ARE ON THE 38, KINGSTREET, COVENT GARDEN, LONDON, W.c.2.
SAME WAVE-LENGTH. Telephone: Gerrard 1824, Established 1760, Telegrams.: Auks, Rand, London.
Mannfactured b WEDNESDAY, 9th MAY, 1923, AT 12.30 O’CLOCK,
HlPETC BLE ACCESSORIES Co., Ltd.,, TIPTON, Staffs. ~ .

S . n view Monday afternoon .from 12.30 to 5.30 p.m.
t!‘%\{)é)o\w" 13159 °{‘v';}'£?o§ Ls’;ﬁf-@u"“é'ﬁ“lr‘if“ 5, St.- Andrew®s Crescent. Tuesday, 9.30 a.m. to 5.30 p.m., and on Day ofszle%rom
NEWOASTLE-ON.TYNE: 32, Oxford Strest. 9.30 a.m. to 12 noon. Catalogucs Frec on Application.

Large Stocks maintained at all depots. 3
e B G | B g I g [ e ) S v ) O

70 THE TRADE

UNIQUE OPPORTUNITY

SHEET EBONITE

MATTED OR PLAIN

’ B per Ib.

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.

Always ask for the
GREEN Magazine.
Reading its vivid
stories of the open air
you can ecnjoy the
exultation of hard-
fought games ; the lure
of winding road and
open country; the
thrill of peril in tropi-
cal forest, and the
glamour of rolling
seas. Buy a copy
TO-DAY!" ‘Be sure
you ask for

The GREEN
MAGAZINE
71). Every Other

Tuesday.
o s — ul»’\m"lmam—ll—. ﬂR/_kI!,

%3
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'WE shall be glad to supply one of these jllustrated showcards to all bona-fide
wireless dealers, complete with strip to paste across, reading : ** IN STOCK—

. ALL COMPONENTS FOR MAKING THE *‘B.D.V.’ WIRELESS SET.”
This is a great opportunity for the live trader to reap the benefits of our extensive
advertising campaign now being launched.

The demand for these cards is very great, and we urge you, in your
own interest, to apply at once.

To the Wireless Enthusiast :—

The complete series of cards mow being issued with the famous
“B.D.V.” Cigarettes tells you in simple language how to construct
your own set—efficiently and imexpensively.

With this set working and a packet of ‘“ B.D.V.,*” your evening will be
one long round of enjoyment and satisfaction. Start collecting to-day.

10623 ]]D) Vzoformu
D), 1D), \Y/.

The King of Cigarettes

All applications for showcards should bz made to 1 —

“B.D.V.” Publicity Dept., Albion House,
59-61, New Oxford Street, London, W.C.1.
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NOTICE To All Endaged in

tHERE’S REAL RADIO SERVICE

£ s. d.
AERIAL WIRE, 7/22 barc copper stranded 100 ft. ., 2 6 =1 ]
SILICON BRONZE AERIAL WIRE, 1/18 100 ft. 2 0
INSULATORS, Recl 1id. Egg, 3d. Shell.. » 9
WOUND COILS, 12in. X 4in.,3/-; 9in. X 3} in.,2/9 ;6'in 1A
X 3in. .. .o o oo .o ‘e .w oo i
CRYSTAL DETECTORS mounted on Ebonite base .. 2 0 F REE
™ @ ; 6Ghi:7z co;zlgzed, Oigcrgasmg efficiency g g
BASKET COILS, sct 0 2/6; “Oojah ™ . e
sLAB R I e e . v B ® WRITE FOR
FILAMENT RHEOSTATS, smooth action, excellent fimish. . 2 6
INTERVALVE TRANSFORMERS, 5-1 ratio, distortionicss 14 0
VARIOMETERS, for A.T1 and Tuned Anode .. 00 15 O

VARIABLE CONDENSERS:
Capacity Panel Mounting
001 - 11 6 -

0005 . 9 6
0003 7 6
FIXED CONDENSERS, all capacitics Che .
SOFT “ DUTCH " VALVES, the Ideal Detector

F GE
THE BENNETT COLLE
ILLUSIRA".D ENCVCLOPAEDIC

DICTIONARY OF
=) ENGINEERING
CIVIL . MECHANICAL,

=
=
=k
3
A
Q
2
3

P Ty ey
@Ol
oOoOwWoo

HARD # . for Amplification . TOR
HEADPHONES ELECTRICAL MOTOR.
at Ewervbody’s Prices. } ETC. ETC.
FRENCH TELEPHONES, 4,000 ohms > oo 20 :; g 1
g G o wnemedmE LT o8l PART 1.
W FEDERAL »* PHONES 4,000 b 140 : COLLEGE SHEFFIELD.
o ERH‘T_E»T o z’,&%o Ehonite Ear-pieces. : § g To extend the name of The | T B:r:“' oo asen-eo-
ERICSSON'S “ Continental ” 4000 ohws .. .. .. 1 2 6 Bennett Collego to everyono | " :
il engaged u; E:lhe different | = h' —
J branches o gineering, we are publishing an
WEST OF ENCLAND CUSTOMERS—Please Note. : el S 2
- Illustrated Dictionary of Engineering
HOME LIFE AND INDUSTRIAL Ln nbouth2._4 Monthiy Parts. . You can
hly part as it comes out
EXHIBITION, BRISTOL, Stand 24. i
! ' FREE—3d. Postage only to pay.
Price Lists Post Free on application. | THE CONDITIONS ARE THAT YOU send yonr name and address,
H your age and occapation, with three penny stamps (to cover postage),

writing your name and address very clearly. We shall then place your

THE WATERLOO ELECTRICCo. § | mmsismimiem™ ~ e
129, Waterloo Road, S.E.1. | Tasued. "Address vour applt. G a0

ELECTRICAL & WIRELESS ENGINEERS ' 3

cation to
" === {Do not fafl to give the par-
Please send sufficient postage. balance refunded. :jc:ﬂ,aors requ?red, and pl::ne
PHONE : HOP, 5649. this full address.)




TERLIN

BRITISH MADE

Headphones
ngfg//
el

’//"/Oup°';§,e\‘
/ REGC TRAGE NAXE N
CANNOT BE SURPASSED
FOR WORKMANSHIP AND
QUALITY OF SPEECH

No. R. 1258
I1IGH GRADE
120.-ohms  £1- 9-6
2000 , - - 1-11-0

Specially Suitable for Ladies
120-ohms ~ £3-3-0
2000
4000 , - 3-70

No. R. 1281 .. ... |

, - 3-6:0

¢ No. 1235 = '
ronetnsy s popws| 2000 5, - - 2-8-0
*atel 3 / ole
X !:- % Licencc) % 4000 yy - = 2‘9'9

No. R, 121
(Alanufoctured under Brown's ¢
Patent No. 1343.'33/18 by Sole Licencc)

| No. R. 1238
SUPER QUALITY

120-ohms . £2-5-6

3

To be obtained from all dealers or direct from

Sterling Telephone & Electric co.uta,
210/212, Tottenham Court Road, London, W.1.

Museum 4144 (7 lines). Cucumis, Wesdo, London,

BRANCHES . MANCHESTER: 14, St. Peter’s Square.

TELEPHONE HOUSE:

- Telcphone 3 Telegrams:
Works : DAGENHAM, ESSEX.

NEWCASTLE-ON-TYNE: 9, Clavering Place.
CARDIFF: 8, Park Place.

1he Postmasler-General,

We guarantec that all Broadcast Radio Apparatus sold by us
conform awith the conditions of the Broadcaster's Licence issued by

4=---- £ LONDON, N.W.10.

SUPER

'IWHIS is a high-
grade Crystal
Detector  es-
pecially designed for
receiving broadcast-
ing, and comples
with all regulations. I
Beautifully pure clear
speech and music are
received, and as many
as ~ three _pairs . of
Fellows 4,000 ohms
double  headphones
can be simultaneously
used. .
The * FELLOCRYST SUPER " is mounted in a
highly polished oak cabinet and is sent out complete
with 100 ft. coil of 7/22 stranded copper aenal wire,
two shell insulators and one pair 4,000 ohms
double headphones, and is British Made Through-
out. Fully approved by the Postmaster-General and
the British Broadcasting” Company.

PRICE COMPLETE - - £4--15 - 6.

inclusive of all taxes. Postage 2[- éuch.

wr . e B ) - %
Additional Double Headphones - - .
(4,000 ohms) inclu§ive Of'};“ taxes. © " 2P681t¢lg/3 1,-6

FELLOWS MAGNETO Co., Ltd.

Telephone - . I o TZle;};ms N
IWILLESDEN 1560-1 “QUIXMAG"™ PUONE, LONDON

Fox Ay

jollly good Fetlbus

Post.

Printed and published every Friduy by the proprietors, The Amalgamated Press (1922), Ltd., The Fleetway House, Farringdon Street, London, 1.C.4.
Advertisement Offices: Messrs. J. l. Lile,"Ltd., 4, Ludgate Circus, London, E.C.4. Re:

Subscription rates: Inland and Abroad, 17/4 per anoum, 8/8 for gix months.

gistered as a newspaper and for transmission by Cinadian Magazine
Scle agents for South Africa: The Central News Agency, Ltd. Sole

agents for Australla and New Zealand: Messrs. Gordon & Goteh, Ltd.; and for Caunada: The Imperial News Co. (Canada), Ltd. S;lturdz;_y.rqu,gth.jw.
LU Y

All' Agplieations for. Advertisement Space in PCPULAR WIRELESS to be made to JOHN H. LILE, Ltd., (Sole Agents), 4, Ludgate Circus, London, E.C.4.

Phone ; 10806 Central,
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LISTENING TO THE GALA
CONCERT AT HARRODS.

FEATURES IN THIS ISSUE.
A Card Inductance Tuner. | Uni-Directional Aerials.
H.F. Transformers. . Nerman Long Broadcasts.
An Efficient Amateur Set. l Easily Made Detector.
SPECIAL ARTICLE BY SIR OLIVER LODGE
and a Chat to Scout Readers by Scout Marr,
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o Dealers

E 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.”’
Thisis 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.

10 for 6™ DS ) | 20 for 1142
), \D),\V.

The King of Cigarettes
All applications for showcards should be made to:—
“B.D.V.” Publicity Dept., Albion House,
59.61, New Oxford Street, London, W.C.1.

ﬂ”‘h: W

N

COMPLETE!

57/6

IMMEDIATE
DELIVERY,

RANGE: Up to 25 MlLEé. TYPE APPROVED BY G.P.O.

EFFICIENCY | | WIRELESS RECEIVING SET

in its highest degree, combined with such

J e o . d & 11}
simplicity as to make the merest novice THE “No. 1 HOME JUNIOR
P T 1'mmediate1y at home wilh it, is the illusirated above s without doubt the finest value-for-money outfit ever
i Tingey Multi-Valve H h. J offered to the Public. The Price includes a Pair of our WELL-KNOWN
| Broadeast Reseivers | keynote of this instrument. HIGH-RESISTANCE HEADPHONES, 100 fi. AERIAL WIRE. IN:
: are now fitted with a | SULATORS, and BOOK OF INSTRUCTIONS. STAMPED B.B.C. and

i new type of variable : NEW IMPROVED TINGEY READY TO RECEIVE BROADCAST CONCERTS, &c. TESTED AND

| Reactance. Oidissues . myw'g YALVE BROADCAST | | SVARAVT==>
J tt - i o )
;::,yphens ca:riagé. > ! RECEIVER. SEND FOR QUR NEW WIRELESS CATALOGUE. post free 6d.

[Ea— TRADE ENQUIRIES for Wireless Supplies ARE INVITED,
Wave-Length 300-2800 metres.

e 0
Component parts of every As illustrated ! e
description supplied. PR__E_E ( Jes %a;ves.) M MIT C H E LLQ S
(Including Broadcasting Fees.) i 4 :

Offices and. ShoWwWrooms :

92, Queen Street, Hammersmith, London, W.6. S sl
‘Phone: : Grams:, ELECTRICAL & WIRELESS LTP
Hammerswmltgl6 \,,. T . ingoi ia..fm“ﬂ-’-’ McDERMOTT ROAD, PECKHAM, LONDON, gi‘%;‘les_. e
| {TINGEY W IRELESS LID.{ { k Retail Store: 188, RYE LANE, PECKHAM, LONDON, S.E.15.
&t WVI » West End Showrooms : 2, GERRARD PLACE, LONDON, W.1.
e ——

>
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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 Atlantio,
which only a few years ago would have
been considered a fantastic dream, now

does not seem very far distant.

* * *

The Cardifl Wireless Exhibition.
I HEAR from Cardiff that every kind

ol 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

installing their own.

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.

I HEAR from Ceylon that, in spite of
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 be]ephonit has not yet even
been demonstrated as an experiment!

I only hope that, those who have banded
themselves together as the Ceylon Wireless

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 séttled
once and for all.
® L] L]

A Loud Speaker Experiment.
A FURTHER 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

plant in order to
give continuous
broadcasting the
whole time it is
open, and manufac-
turers of all Kkinds
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 the exhibition,
and  other. leading
firms will show their
goods through the
innumerable well-
known Cardiff firms
who are exhibiting.
* * *

of this exhibition are

Wireless on Light-
ships.

HE machinery of
coastal naviga-
tion is likely to

be extended, so I
am told, by means

vl §
o

LIL: 5

- g . - 5 s = )

most efficient
method yet devised
whereby one person
can address a large
audience in the open
air. Theset wasonly
installed at Wembley
temporarily.
* *

Flying by Wireless.
ESTS 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
under-carriage, is

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,

A Thornycrolt Motor Coach owned by Mr. A. P. 8anders, of Chasetown, Stafls, equipped with & wireless set for

the entertainment of passengers.

Club will be able to take some definite
steps to- make the Government-move in
the matter.

* * *

A
Educational Value of Wireless.

SEE that Sir W. Joynson-Hicks states
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

tducational possibilities of wireless, and :

the opportunities it would give for widening

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’s

controls sealed. The whole flight was con-
trolled by wireless, plus the “landing stick.”

The trial appears to have been quite

successful. -

® *

Summer Preparations.

I-HEAR that a provincial firm of motor-
coach proprietors propose to install
receiving - sets on all their coaches

for the entertainment of passengers. No

aerial is employed, and -the receiving set
{Continued on page 466.)
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NOTES AND NEWS.
(Continued from: page 465.)

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 tumer. In these cir-
cumstances, of course, the set would not be

a home-made one, as stated.

* * *

Eriesson Telephone Receivers.

N the full-page advertisement taken by
the British L. M. Ericsson Mfg. Co.,
Ltd., in last week’s issue of POPULAR

WmELEss their 2,000 ohm Ericsson phones

:are priced 21/-, this should of course be 31/-.

* * *

The Opening Night.

HE concert arranged for the opening
of 2 L O’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 progress 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,

ORMAN LONG’S arrival at the

studio is always heralded by uni-

vérsal 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 O.

THOUGHT Princess Alice, Countess
of Athlone, looked very charming when

she came to the new studio of 2L O

to “ open ” the Women’s Hour on Wednes-
day last.. She -spoke for- some time, and

seemed qultg. at home in fronb of, the /

microphone. - By. the way, all the Royal
family - seem to have. excellent broad:
casting voiees. -

W] 7 T 2% *
Presentation to Princess.
A “TOUCHING' _scene

reception of H.R.H, by Lord Gain-
_ford when a little six-year-old bling
givl, Baibara Furmss, Whose only recreation

i8 hstemng in, presented the Princess w1th -

a large bouquet of = flowers, meara
regularly corresponds, With' t'he . Uncles
in Byaille.
g » -
Quest for Knowladge, -« -~
ABY MAY CAMBRIBGE ‘and’ her
brother, Viséount Trematon, accom-
panied their mother, and; after she
had spoken, rushed over to the transmitting-

followed the .

#1Po poter B tretoss W eckly; Moy 12th; 1923,

room in the Strand to see * how it is all

done.”” Later the Viscount returned to
Eton.

* * *
‘Mr. Percy Pitt. -

R. 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.

I AM told by an official of the Broadcasting
Company that if broadcasting appliances
had been installed in the Wembley

Stadium, much of what happened at the

Cup Final could have been prevented.

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.

All times are B.S.T,, not G.M.T.

WEDNESDAY, 16thinst.—~Sir Montague Sharp,
K.C., DIL.C.A., an address:-at 9 p.m.-
Suxspay, 20th inst. —The Princé of Wales, Earl
% Haig, and Marshal Foch will spegk from
the Queen’s Hall to the British Empire
League.  All the broadcasting stationg
throughout ‘the country will be “con-
nected with landlines for the purpose of
broadeasting these speeches.

What you can hear

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

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

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

P

J 4

Station. Call sign. Wave-length Remarks,
= in metres.
London Broadcasting-
Station, = .. 2LO ~ 369 .. 11.30to 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.
Newecastle - Broadcasting
Station e e o S5NO ~ 400 o 11.30to 12.30 every morning, Every
Manchester Broadcastmg evening, usually from 5.30 to 10 p.m.
Station we o = = 2ZY es 385 o« 11.30 to 12.30 every morning. Every
evening usually from 5.30 to 10 p.m.
Birmingham (Witton)
Broadeasting Station . 51T w423 .4 11.30 to 12.30 every morning. Every |
evening usually from 5.30 to 10 p.m.
' Glasgow Broadcastmg _(News, Concerts, etc.).
Station . .. -~ 58€ oo 5 o~ 1i.30to 12.30 every morning. 5.30 to
Cardift Broadcastmg 16 p.m.
Station we = o= oo SWA 40 353 = 11.30 to 12.30 every morning. 5.30 to
1030 p.m. . o
Croydon s « o w GED o 900 . Throughout da.y to aeroplanes,
Paris .o ot oo w2 o FL » 2,600 .. 12.15a.m., Weather Report; 7.20to 8
.ui., Weather Report and Concert ; |
! 1.10.
Koénigswusterhausen v LP w 2,800 ., 5to7.30p.m.
The Hague.. e« .« o PCGG . 1085 .. Sundays, 4 to 640 p.m., Concert. |
. N Thursdays,9.40to 10.40 p.m.,Concert.
Haren.. . oo -« w OPVH . L1000 ., 1pm,and550 pm Telephonv
Radio- Electnque, Pans o ——.. oo 1,780 o 6.5 pm., 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 _ Posta, and e s 3
Teleoraphs, PhMS o e —— w 430 o Every Tuesday and Thursday, 8.45 to
= o 11 p.m. Saturdays, 3.30 to 7 p.m. |

TaUrspAY, 24th inst. (Empire Day).—Rt.
Hon. Lord Islington, G.C.M.G., D.S.0.,
P.C, address at 8 pm. Rt. Hon. Earl
Meath, P.C., G.B.E., address at 9 p.m, §.

Fripay, 25th inst.—H. E. Blain, Esq.,C.B.E.
Chairman of the London Safety First
Council, address on “ Safety Firét,” at
9 p.m.
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MR. NORMAN LONG BROADCASTS.

A cheery chat by 2 L O’s most popular entertainer.

ULLO! 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,
olease, )
(Two minutes elapse.)

There is a story being told of an old-time
rctor, who, finding himself down to his last
shilling, applies to a well-known cinemato-
sraph company for an engagement to act
‘or the films. The manager asks him if he
1as ever. had any experience in acting with-
out an audience,
to which he replies
sadly : “ Laddie, it
i8 ;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, 1
sut this down entirely to professional
ealousy (he was another entertainer), and
-ake it from whence it comes. Be that
8 it may, I suppose the first question I
um 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
singer, as one is apt to wait for laughs that
»ne gets when performing before a tangible
wdience, and when these laughs fail to
naterialise it is a little disconcerting until
me gets used to it.  Still, familiarity breeds
sontempt, as Shakespeare said (or was it
Ethel M. Dell, I forget ?), and you very
soon find yourself visualising your audience
wnd imagining the laughs that you fondly
10pe are being created by your songs and
rags. But there is one great and glorious
wdvantage that entertaining the invisible
wdience has over the visible and that is
his : However hard the audience throw and
wwever straight their aim may be, THEY
JAN NEVER HIT YOU. And that is
iome consolation, ber-lieve me.
speed of Light !

Then again they say: * Don’t you wish
sou could hear yourself ? ** and in this con-
rection I claim to be the only artiste who
128 sung into wireless and then run all the
xay home and arrived in time to hear his-
>wn voice coming through. Thousands
efuse to believe this. No doubt you will.
‘il any case you're quite at liberty to please
sburselves. I am usually considered to be
v fperfectly truthful and trustworthy young

d

Mr.

Norman Long.

%} But putting all jokes on one side (said he,
flopting a much more serious note), my
Atertaining on the wireless has been the
neans of my getting into touch with several
‘riends whom I had lost sight of for a long
ime past. Not long ago I had aletter

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 tq 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 ? *°

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 congert
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. [ 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 intentlylisten-
ing to a very fine male vocalist who was ren-
dering an operatic selection. In the middle of
giving this a young and ratherfrivolous lady
who waz amongst us suddenly remarked, “T'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 [
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 typlcal informal club lecture is holding the absorbed attention of a grovp ot enthusiastic amatenrs
in_the clubroom:of one of the wireless societies.



468

Dopular Wireless Weekly, May 12th, 1923,

and student.

CONTRASTING METHODS OF AERIAL EXCITATION.

By SIR OLIVER LODGE, F.R.S., D.Se. (Sclenhfic Adyviser to “IPopular Wu‘eless")

This is the, first of another series of articles by our Scientific Adviser, intended primarily for' the experimenter
Each article is complete in itself. .

I WILL mtloduce 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 strajin. The other type is encrgised
by spinning a fly-wheel, much as a top is
‘spun by a piece of string. The energy thus
imparted 1s” kinetic: and by resting the
‘axle of the fly-wheel on a larger wheel, the
whole thing progresses slowly like a steam-
roller, tilln&xe 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 mdtion ;
but it is imparted very suddenly, and it
virtually amounts to shock-excitation.

Thus we have three different methods of
exciting a string : a pre- m'ranged stram, or
static method, illustrated by plucking ;
gradual working up of the oscxllatlons, as
illustrated by some form of friction, or
bowing ; and the shock-excitation method,
illustrated by striking, as in a pianoforte. A

harpist, presumnably, 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 batieric de cuisine, as a musician
has jocularly.called it—are obvious examples
of percussion. Poa

In exciting an aerial for wireless tele: -

graphy all three methods have been . cm-
ployed. Iu the early days, working, | onsthe
lines of Hertz, a spark gap was mtmdueed
intg the aerial, the upper area ‘was e

poqmve!y, the lower area negahvely, Setting
up a strain between them, until the air
between the spark knobs gave way, a rush
occuwrred, and oscxllahons began. - That is
the %teady strain or pre-arranged method—
by static electrification. And on this prin-
ciple many Lodge-‘\d\m'head stations were
worked. It is a very powerful method,
and very difficult to tune out, since the
initial jerk is rather violent. For some

purpeses this is a defect ; for others it is.an

advarftage. It was found to be a. defect
when arranged on the Great- Eastern Rail-
way line oi steamers between Harwich and

Antwerp ; 'for though very efficient, it was’

rather too -efficient, and the Govemment.
forts fn 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 tumng -out is not wanted ; that
* is,when you desire every station within i range
to hear, to whatevet wave- -length it may
be tuned.  This is the case with an SO 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.
pre-charged at all, but was charged with a

-

In that case the aerial was not -

future development, and,when introduced
was regarded as a decided improvement.
For 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 satlsfactory 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 clesed 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 his Iaboratory 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-exeitation has been used

: ageod deal ; and the quenched spark system

.is a medification of it, since the vibrator is
left to uscillate freely after receiving a biow,
like a bell.

A Decided Improvement

The third method oi excitation, - ‘that by
,,xadual working up, is' dow largely employed
in various forms at contmnous—wavestatmns.

But-se far as T know it was introduced at .

spark stations by Marconi in his famous
7777 Patent, the aerial being excited indue-

tively by an oscillating discharge in a closed

circuit, to which it was conpled. Indwe- _
tive connexighat’ “tHE, receiving end “had -

been pabente(f Beforé, viz., in iy patent of
1897, but not at the sending end. For
theugh shock-excitation is in that patent.
specnﬁcatmn 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 tume ‘out simul-
taneopsly.

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-kéy-being arranged

.’Bb‘inetpmes 89 4s t0.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 1893.

In 1894.

In 1896.

In 1898.

In 1902.

In 1906.

Onwards

To 1919.
B

In 1920.

} In 1922.

In 1887..

.First

.Naval

Mr. Alfred Graham demonstrated the
first practical Loud Speaker.

.GRAHAM Loud Speakers placed

upon the market,

used in the British Navy.
Transmitters applied to Phonographs
for Loud Speaker reproduction.
Demonstrations by Prof. McKendrick
at the Royal Society,

Telephones developed and
adopted by the Admiralty,

. Watertight Loud Speakers patented.

Fitted on board many War Ships and
Mercantile Vessels. Telephonic Sub-
marine Signalling System devised.

.Complete Loud Speaker installatians

on central battery plan erected on
War Ships as sole means of com-
munication.

. The most extensive naval installation

to date including  exchange system
fitted to H.M.S. Dreadnought.

..Graham Loud Speakers applied to

all sorts and conditions of service at
home and abroad, ashore and afloat.

.No less than 12,000 ship installations

carried out.

L AMPLION " Loud Speakers pro-

duced for Wireless and “AMPLION '’
Trade Mark registered.

. AMPLION ’’ standardised by lead-

ing manufacturers of radio apparatus.

VI e 7 ¥,

DPaily

; TR

TR

LN o7
&

Demonstrafions at our Showroom :

THE ALGRAPHONE SALON,
, 25,6, Savile Row, Regent Street, London, W.1,

‘Phons: REGENT 1075,

1'\1/14/

./

BERAIEENNCENARY
4
i
i

SIS

l

I R

8({151'08

HE 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.,

3 St. Andrew’s Works, :3

Crofton Park, London, S.E. 4.

*Phon: Gramsy :

Sydenham 2820-1-2 Navalhada, Catgreen, London
SCOTLAND

Mr. P. Milligan, 25, Renfrew Street, Glasgow'
IRELAND

Mr. A. R. Munday, 41, Chichester Btreet, Belfast.
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ERICSSON

BEESTON NOTTS

'BBC stamp.

"M"‘“"/“

when buying
' ‘Phones

WHEN you ask for a pair of Ericsson Telephones

see that you get them—with their trade mark and

Certain dealers are pushing another line
made abroad as Ericsson’s which do not approach i
efficiency our world-famous make. So when you want
Ericsson 'phones firmly refuse any telephones withaut
thcse marks.

Weite to-night for lists, also- particulars
of owr valve and crystal sets.

THE BRITISH L. M. ERICSSON MFG. CO. LTD.

International Buildings,

67-13, Kingsway, London, W.C,2

| 2,000 ohms, price\
1 31/-,‘ 4,000 oluns,l
! price 33/- Al re-1

Telephones

—THE ACME OF
& [PERFECTION
e B

PRECISION  CONDENSERS

Accurately and completely
assembled as illustration.
Metal to Metal bearings.
Ample size adjustable,  Re-
quires ome 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.

$70004 - - - 8/6 :
-3 i 0005 - - . T/
' '0003 - - 5/9 !

Packing and Postage Extra. One set 1/ 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.1

‘Phone i Gerrard 6187

|

1Y

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 including fee * - ..

A THOROUGHLY RELIABLE PAIR OF
4,000 ohm HEADPHONES Stamped
B.B.C. .. 20/= per pair

100 feet 7/25 Stranded Copper Aerial Wire " .. 1 /10 per coil

20/- each

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 a
2/6 each, or mounted in Brass cup, 2/10, Postage 3d. extra.
- |

WILL DAY, LTD,,

1 9,Lisle St.,Leicester Sq., London,W.C.2

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

i

s

N 3
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SOME REMARKS ON HIGH-FREQUENCY TRANSFORMERS. |

By A, G. WOOD.

THE great drawback to wusing H.F.

transformers, in most cases, i3 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 SW.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 ak 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.)

L O L R S

"
(]
; End
2% Vrwew
[}
v & 'l' s « Primary
- y N Secondary
LWood or
Ebonite Block
\
Valve
Gase

. 9’3&1?‘?1

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-

Wave-length
with condenser

denser in. in.
40 180 metres 230 metres
70 225 metres 275 metres
100 275 metres 325 metres
130 325 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.

acrial kinetically instead of by static strain.
bears some analogy with the fly-wheel kind of
model spoken of at the beginning of this
article, as 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, beccause suddenness is a
relative term; but a pre-charged aerial,

charged to bursting point, is a definite fact.

o/
s

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.

E have received from the Western
Electric Company, Ltd., a colour
catalogue of ‘ Ornamental Loud

Speakers.” They include eight new stan-
dard desighs 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 stvle 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, W.C.2). 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 cxplained but examples of working
are given. Also a long appendix deals
with elementary notes on mathematics.
algebra, trigonometry and mechanics.
Altogether it formsa 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 broadecasting
station. Class B 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. |

country, gives his opinion of broadcasting to a special representative of * Popular Wireless,”

Alderman David Davis, the present Lord Mayor of Birmingham, who was tke first Lord Mayor to broadcast in this ‘

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 diseoveries 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 wasin 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 supef-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 broadeast, to use a paradox, before there
was broadcasting. .

In October last year, a noted Birmingham
experimenter, Mr. C. 8. Baynton, of 2K O,
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 ali 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 amatenr station 2 K O, from
’~ 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-
ham’s University, at which, when its prin-
!cipal, 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
ljournalistic colleague had described of an
,early demonstration of this marvel .of
jmarvels as it then seemed some- thirty
years ago,

rAn Historical Event. .

I T was to ask Birmingham’s chief eitizen,
a Birmingham business man, what he
thought of wireless. That he was familiar

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 4t 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 stending
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 stayed -
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,” -1 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 O
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 for one of the
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 ? -

“T 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

-do.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 im-
pressed than he was with 2 L O on a loud
speaker.
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In thousands of homes throughout the Country the
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: Where dullness and ennui e)figted, 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 GECOoPHONE GECoPHONE

CRYSTAL SET, No. 1. CRYSTAL SET No. 2. Z-VALI;'E legg(NET SET
Approx. range (with Standard Approx. range (with Standard ith St d
B0, Aerial, 25 Miles. TP 0. Aerial, 30 Miles. o

Price Complcte £5 10 0O Price Complete £9 15 © Price Complete £25 0 0

“LISTENING-IN” SETS

Fully approved by H.M. Postmastcr- |
General. Comply in all respects with
Broadcasting Regulations,

Sold by principal Electricians, Stores,
Wircless and Musical Dcalers.

Sole Selling Agents for the Music Trades in
Greal Britain and Ircland :

COLUMBIA GRAPHOPHONE CO.,LTD.,
102-108, Clerkenwell Road. London. E.C.1.
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There is a reason behind BURNDEPT Cqmponents.

HIS Rheostat, which is fitted to all
Burndept apparatus, has been designed
to embody éfficiency 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 pancls from 3" to §” thickby
drilling .one }” and two 6B.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

WEWCASTLE-ON-TYNE: 75 Andrew's Baldmm Waa,
Callcngum.

CARDIFF; 67 Queen’s Street

HEAD DISTRIBUTING SERVICE DEPOTS.
ERGLAND.

BIRMINGHAM: €, 5 Baymam. 133 NewhSerect,
MANCHESTER: W, C Bermachugh 61 Brdye Swwes.
BRICGHTON: H. ). Ceborn. 32 51 Jamcr's Swwest:
i NOTTINGHAM:  Pumros Bres. 34 Laag Row.
YEOVIL: Wenters Comption Elucwncsl &
i P
BRISTOL: King & Ca. Wemers Eloct Wasta
. Pud Aom.
SOOTLAND.
CLASGOW: W.A C Sesth, Lal_97 Hola Seins
i 236 Arprie Sueet
IRELAND.
SELFAST. RAS Son,
Kagecoart, Welbngica Placa
DUBLIN -

Daas & Hempenotall 12 Sufolh S
CANADIAN OFFICES -
172 Kumg Seowst Wewt, Tarese

SERVICE DEPOTS IN ALL LOCAUITIES

Write for Catalogue of Components.

All trade enquiries to b2 addressed {0 the Factory.

and full positions. This brush is niveted to
the rotating spindle.
No.270. Forlvalve .. .. .. .. B/=
No. 275. As No. 270, in walnut box
with ebonite top and 4 {ter-
minals ... .. .. .. 126
Also supplied at same prices :
No. 271.  For 2 valves.

No.272. For 3 or 4 valves.
London Office

BURNDEPT LTD. andsnowrooms:

15, Bedford St., Strand, W.C.2. ‘Phone: Gerrard 7794,

BURNDEPT

7 o F_NE
T Y L d

(Fatent 168249)
(Patent 191550)

BURNDEPT COILS

HE reason why these coils should be used

Gs that their distributed capacity, is

reduced to the absolute minimum. They

are fitted with non-reversible smooth-running

spring contacts, making them easily inter-

thangeable. Moreover, the patented form of’

wrapping renders them damp-procf.

Coils S.1 to S4.  Specially designed for
Broadcast reception and ' amaieur
telephony, wave-length range 150—800

metres. Price .. .. .. each D)=
Coils 75—1,000. Wave-length range

1 750—75,000 melres. .

Prices from .. ..

- e o .. 56

The setof nine .. .. .. &£4 10 0

The coils should be used with a Burndept

coil holder, because the moving enns of the

holder are geared 5-1, thus ensuring smooth

action and making it an easy matter to adjust
even a cnlical circuit.

No. 135. Three Coil Holder for panel
mounling . ..£1 10 O

No. 136, As 135, but mounted on ock :
base Lo .. o

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

[ HEADPHONES |

K9 TYPE. :

K9/2000 ohm.

K9/3000 8/6
K9/4000 , 9,6
_SSmn
=
St
K7 TYPE.
Each Postage

K7/4000 ohm.
K7/6000 .,
K7.8000 ,,

£1-0-0 .. 9d.
£1-5-0 .. 9d.
£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 8.B.C.

Manufactured by ;

Catalogue of Teleph

ACCUMULATORS

REDUCED PRICES
The E.P,R, Accumulators have o

20 years’ reputation for de-
pendability and efficiency.

TURNOCKS TELEPHONE WORKS, | ||
41, High Street, Aston,

es and Telephone Parts,

6/= each. Postage 6d. ALL CELLS GUARANTEED
\
6d. AQVIRELESS PSPULAR TYPE.
ESSORIES. -
. 6d. BASKET GOILS, 4/- set 7. No. | voi-|lenit Cap | Act. ) | Price
CRYSTAL DETECTORS, L o Ui RACRY.
111, 1000 | 4 17 8 9/11{
CRYSTAL DETECTORs 1310 | 4 20 10 1211
ENCLOSED, 3/6. 1315 | 4 30 15 1411
CRYSTAL DETECTORS, | 1320} 4 40 20 16/11
PERICAN, 3/6. 1330 | 4 60 30 22,6
AERIAL WIRE, }igg é Bg ;l,g %!7)/'-s
7/22copper BARE, 2/9, 100 1t. =4 4 2 \
Wound Formers, 12 x 4,3/6 1430 | 6 60 30 339
Lead-in WIRE RUBBER | 1410 0© £0 10 39/6
Cov., 3d. per yd. 14501 6 100 50 456

ARMY TEL CABLE, SUIT.-
ABLE for LEAD-IN WIRE
20 yd. HANK, 1/6.

' FIL. RESISTANCES, 2/9.

STERLING B.B.C. 32/-

ALL PHONES GUARAN-
TEED AND EXOCHANGED
if unsuitable,

RICHFORD

| Established 1876,

B’ham.

[ SWITCH ARMS, 1/3, & 1/6.

| VALVE HOLDERS, wilh
NUTS & WASHERS, 1/-, T — -

P Al 8~ L T Tgmit. Cap{ At AH. | Price
GOLD, 3d. & 6d. ] ANDE, Gop. e
*PHONES IN STOCK, 17204 4 it 21 wilzzE

FRENCH .. 17/11 PAIR | 1730 { 4 66 33 27/6

ERICSSON 214- 1ai0'y 4 88 431 35/-

BRUNET 25/- 1820 | 6 44 22 338

FEDERAL . .. 2§/11 {g}g g ‘B'g 18 gg,g

| GALENAPHONE 52.33.‘(‘: 1o - 7 A "
| T.™.C. B.B.C. ... 26/11

Tel, HOLBORN, 5126, ENDON, EC4.

“C* TYPE ACCUMULATORS.

Special Featares. Extra Stout CasestCelluloid)
Specially formed Lattice and Plates. Abso-
Intely the Finest Cell yet produced.

SPECIAL OFFER.-—2 volt 40 amps,
Fuller Block Accumulators , . each 12/11'

Carriage extra. '
& CO

153, Fleet Street,

i
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SIX SIMPLE VALVE CIRCUITS.

With so many different ‘‘ hook-ups’’ in existence, it is imevitable 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
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tuning depends upon the correet 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-B shows a similar arrangement,
excepting that the coil is not operated by
means of a slider, but by means of tappings
which are controlled by switch 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

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

condenser in 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

Q
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parallel between the grid and 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 onc-valve cir-
cuit employing reaction. It will be seen
that the conncction 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 eircuit 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 ,f this type is constructed, care
should be taken to see that the reaction coil

ig 80 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.

;W#{""?W) .'_‘
-
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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 requirc 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 thc plate battery
as shown in Diagram E. 2

The telephones also are somctimes 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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By G. H. DALY

HE 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
signals 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 frame aerial. This is a rather
troublesome drawback for marine work,
more especially in the’ case of a ship in
distress in foggy weather.
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Sometinmes-fogs last for days, and ships
arc compelled to navigate by dead reckon-
ing. Successful navigation by means of dead
reckoning has been deseribed 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 existéd-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 determiming, by means of an
ordinary frame aerial, the absolute direction
of any transmitting station.

The firstsmethod to be deseribed makes
use of an elevated aerial used in conjunction
with the frame aerial, and has been in
operation for some considerable time jn 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
aerial circuit by means of the coil C.

The 'inductance coil, D, in the secondary
circuit is of the same value as the fame
aerial, E, so that the tuning of the circuit
remains unchanged when the {rame 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 cirenit by
means of the switch 8.  Signals are then
picked up by the ordinary elevated aerial,
A, the secondary circuit being carefully

THE UNLDIRECTIONAL AERIAL.

The following article contains much interesting information on the properties of unidirectional aerials; and suggests
considerable scope for amateur experimenters. :

tuned to the incoming wave by adjusting
the variable inductance, C, and the variable
condenser, F. )

This having been accompljshed, 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.
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 360 degrees, and the
side of the frama 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 typc of  uni-
directiona! frame aerial has been developed
and patented by Frederick A. Kolster 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
whieh is shown in Fig. 2—the frame aerial,
A, is tuned to the incoming wave by means
of the condenser, R. Aecross 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 switeh, 8, 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 cireuit, 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 clec-

trical symmetry of the frame aerial system
with respeot to earth.
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 .-

“action of the incoming

This is done by picking up some.

Normally, the average frame aerial
receiving set, when erected haphazardly,
receives epergy in two ways (1) by the
waves striking
the frame aerial, and (2) by the energy
produced owing to the fact that the actual
frame aerial has appreciable ecapacity to
earth. :

Now for perfect and accurate direction
finding it is necessary that the receiver

‘should obtain energy cxclusively from the

ineoming 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 respeet to earth, when the ouly energy
received will be due to the incoming wave
striking the frame aerial.

= Qibure2
D ' g

The position of

In the casc. of the accurately constructed
direction finding frame aerial the unidirec-
tional effect is produced by upsetting this
electrical symmetry of the set with respect
té earth and thereby .cdusing the receiver
to be excited by energy due to earth capacity
as well as by the incoming wave 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 the abgolute direction

‘is found, electrical symmetry is restored by

removal of the elevated antenna_or aection
of the double condenser, and the normal
directional properties of the frame are
resumed.
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are in a class hy themselves

3 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 loag 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 guarantez of reliability.

‘ Small wonder that the constantly increasing demand for AUCKLAND PRODUCTS has
compelled us to opan a new and extensive factory situated at 125-131, ROSEBERY
AVENUE, E.C.1. The lardest factory in Loadon devoted enéirely 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. 8 6
PRICE (as illustrated) /

THE MOST RIGID CONDENSER ON THE MARKET

Fitted with aluminium Top and Bottom Plates. Vane Spacing "072".
-001 R 7 | 00037 L = 16/-
0005 - - 18/- ‘0002 - - 15/-

These Condensers are fitted with Knob and Bevelled Dial engraved 0°—180°.

TELEPHONE TRANSFORMERS
For use with 120w. 'Phones.

Unmounted - - - - - - 13/6
Mounted - - - - - - - 17/6
“AUCKLAND” L.F. CRYSTAL RECEPTION OF g
TRANSFORMERS BROADCAST MUSIC IS (
Known and used throughout the World | | PERFEGT REPRODUCTION -
by reason of their extraordinary Ratio [liSteatediole R ]

\ of Amplification, without .distortion. Adjustment Dectector fitted with 2 Crystals,
finished as a High-Class Instrument, 7 8

B 1 he Result of Experience. | |mounted PRICE
A8 Use Auckland Trensformers, both HF. & LF.
¥ Soecify and SEE YOU GET THEM. : -
W I F. TRANSFORMERS || FIL. RESISTANCES

o Wa )
20 Smooth Contact, fitted with deep Bear- & ’6 W(T\ — e
/" EACH. ing Bush and Knob. Res. 6 ohms. Price ¥/ 24 ~n

- STl lands- —

MAKERS OF WIRELESS INSTRUMENTS®

London Offices :— 395, ST. JOHN " STREET, E.C.1 "Phone : 3173 Clerkenwell.
Factories : CLERKENWELL.




478 Poputar Wireless Weelly, May 12th, 1923,

SAVE THE DIFFERENCE!

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.”
T.M.C. Best British Manufncture, LEADING-IN TUBP? ebomlﬂ with ter-
4,000 ohms, B.B.C. (postage 1/-). 23/€ 12 in., 101d.: 0d.; 6 in.
* ERICSSON " Perfect 'Phones.. ... 17/6
INSULATED indoor aerial wire.........per yard 24.
CRYSTAL DETECTOR PARTS........hket 9a. T2 ; -
SOLDEK, ALUMIRICM

AERIAL, WIRE, 7/22 copper in 100 ft. :
va‘rg'; g,;,;um s w3hpPe 2/2 Bl’dAC.R WXSHERS ; “wmall: 14} m.gg

4 R 2 SWITCH ARMS, laminated hladn complete
K \'.‘;g"'\.‘l‘,".’n ER -‘6 sbaws ivoring, engraved O-180.. .o
B/ 2d doz T 4 'lfq_b earth, ai.vzl-lnll phunes'uc‘em(}]l
BRISS ROD, serewed 5 to & BA in3s & o O s e
ingh el b " ach 3d. W.0. type, 2d.; telephone,
COIL HOI‘DFRR, rbonlte, mahogany base.
vy it Bhomit i gl O
—Three-way, - ®honi e, with long ‘arms.. 8 &
cotl, HOLBNR SocK IS e € i 9é' L‘VE HOLDEES,” zum_ul_ (buniff: x

xed) any Mpu' = 5 q
8, compleie with “put nnd o ;A{‘g g(l)g?ﬁg%g ;:lm‘eu'y'

CRYSTAL DRIECTORS, Soiid ram on-ehonits 316 OCKETS,
nDly"ﬂ(?- ,‘f“é%",'-";" 1,(;, gl“ﬁ cgw - 2] bl 'nPLUGS 3a4.: \\ood s M 2
A ear | 3 3 ¥ N
YSTALS : Hort/l(e, 1[,. M. LI QL}GLEV’!A) VE lR“T‘L A\lPL!HER i
Galena Smcon Bornite, Carborundumn. ° DEWAR q““f“]“i o

\IARVLLITE, th\slmor -sensitive crystal i

XBOXNYIE DIALS? enzru\‘ed 0- 180 ._....ed.ch 1y COMPLETE" CONDENSER PARTS

EARTH CLIPS, Coppe d. Capacity Ansembled

FILAMEXNT RF,SI“T \VCES velver ncﬂon 2I- /6 .001 s/- 10/-

RESISTAKCE FORMERS d y, . 3

GRID-LEAK AND COVDLNSLRS, combmed 2/6 = /[

I\SUI.ATI\G "LFFVI\'G, 1mm., 5d. 1e1|xl ' e O ) 212

I\aUL&TFD T\Ph, “ib. Toll, - . 3 . 3/ 10 o !
'ORS, Green eg) 2q . 1/ l
I\DUCTLXC}S wonnd 22[24 enamql v :Kmdly !orward ample Postage Balance

12 by 4 (postage 1 /-)..... 2/8 fully refunded.
]\’l‘FRVALVE LOW-FRNUENCY "TRANS! Drilled Circulir Top Plate and Bottom, 1/3 pair,
MERS, finert 8 to 1 (poslage 9d‘ / Fver"lllinz ready for assembling. Poﬂnm 1/« et

K\OBS with Brass nug insert, 2 B s extra,

" 66 ” And at 7, BEAR ST., LEICES.

s - Free List.
Wovite, Coll, o \Phone, S T 0 C K TER SQUARE, LONDON, W.
TRADE SUPPLIED. Radio Stocks Ltd. "Phone : Museum 4213.

‘« RADIO HOUSE,” 89, NEWMAN STREET, OXFORD STREET, W.

The ideal

am. INSULATING VARNISH

Exprrimontvs Liconee || HARDICOL
SHELLAC INSULATING

S certain qualifications are mecessary - .. VARN ISH CEMENT -

before the P.M.G. will issue Experi-

v hn(\‘ex;tcrst’ Liﬁe;nces, tthis ne\\" b!:mk s Guaranteed made from pure Shellac, A saturated
S‘:‘;‘Q‘Z NPLC:: b ot = il L RS, solution in the cold. Perfect for all insulation work.
E The“chApteés devoted- t{-l:xpenmcnta! Trans- Enquiries invited from the trade.
Full list sent mitting and Receving Licenges  represent, for E 0
on application. the first time, a definite effort tp sh':)w e‘ac;ly ed. and 1/- BOttleS. Also in BULK
the amount of knowledge required by the
applicant betore he can reasonably expcct .ta HARDICOL IS OBTAINABLE FROM THE
be granted cither of these Licences. 1 USUAL DEALERS AND THE MAKERS:

If you are wanting to abtain an | A. F. HARDING & co" LTD', EXMOUTH ST., STEPNEY, E.

Experimenter’s -Licenc¢e’ in cither of

the two forms mentioned, then vou
should get' this Book at ‘once—it will ) -
SINGLE

ecrtainly prove-invalaable to you.
RECEIVERS

Radio Press L.,
4,000 ohm Head

DEVEREUX (EOURT, STRAND, W.C.2.
1,500 ohm Head

300 obm Head

HEAD-
PHONES

Bands and Ccrds
15/6 per pagr.
Bandsand Coris
13/6 per pal¥r.
Bands and Cords
12/6 per rair,

From all Book-
sellers. or direct
post free

1/14

Wireless Licences
&how to obtain them

2,000 obm 8ingle Receiver and Cord, 6/8 «cacli.
*750 ohm Single Recciver and Cord. 5/8 each
150. ohm 8ingle Receiver and Cord, 5/- each
120 .ohhm Single Receiver and (‘nrd ‘446 sarlh,

Receivers re\vonnd 2,000 ohmx, 3/6 [pont extra).

Sheflac Varnish,1/- bot. Gold Lacquer,1/- hot.
= Make your ewn Transfornier.
Spool with Iron Core wound No. 44 D.S.(". Wire
1,000 6hvns, 9d. each. No.38 Enam. Wire 6d, each.
ALL POST FREE.

‘bhone_or Vaire Jack, A, ROBERTS & CO.,

\lnlencn Plug &

1/- rach. Thousands in
By B.Redpath stock.” Plugs for saue, 1a, Oldridge Rd., Balbam, London, 5. W.12. Juck, a. each:

m
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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 oné of the -two Scouts chosen from thousands of others to

iaccompany Sir Ernest Shackieton” on his last voyage of exploration. Although fraught with tragic memories, the. cir-

lcumstances of romance attending all such trips into more or dess unknown regionms, together with the fact that

Scout Marr spent a considerable amouat 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. ’

T wounld be difficult, | 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 rcceiver
there s nothing to prevent you from listen-
ing to messages from all parts of the world
at all times of the day and night.

Ior the small outlay mvolved in the pur-
chase of a recciver (plus the ten shi lings
licence fee, of course) all the tranamitting
stations within range are suddenly ptaced at
your service. They become part of the
equipment that cnables you to indnlge your
hobby. What other hobby can claim such
wonderiul facilitics 7

§0S, SOs.

. Apart from the fascination of listening tc
rignals [rom diflerent parts of the world,
the information conveyed in the messages
themselves 2 often extremely interesting.
It is scarcely poseible that any amateur
receiving acrial should fail to pick up at least
.one of -the big commercial stations that
operate throughout the day. Then, tor those
who live: near the coast—or who, fiving

-inland, possess sufliciently sensitive re-:

crivers—there are -always numerous ship
gtations flashing messages across the ocean
to one another.

It is a thrilling experience to listen to a
number of ships convermsing on the high
scas. as cach one follows a definite course
to some remote port. When two ships
come within wireless range of onc another, a
formal introduction takes place through
the cther. Each operator gives the name of
his ship, stating whenee he has come and
whither lie 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
ghips draw apart again, cheery wishes and
goail-byes are exchanged.

Oue day, perhaps, as you are listening to
the chattering of numerous ships, a eryptic
S$ 0 S message’is suddenty flashed through
space. At the firet round of this dramatic
signal the chattering ceaves. as if by magic ;
stillness reigns thioughout the ether whilst
thie opcrator on the digtressed ship sends out
his ery for help.

Aircraft Wireless.

Then comes the rezponse. - First one ship,
thien anothey, proffers its assistance. Within
a few minutes half a dozen ships. or more,
are hastening 1o the seene of the trouble,
sénding out periodical messages of en-
couragement as they race across the ocean
at-full-speed  An hour or two 'ater the
regcié hay been effected, the doomed ship
fids been’emptied of its human eargo and
the ether . tingles anew with the- iovfal
tidings. I -

Aireraft wireléss prevides “yet “another
source of thrilling entertainment for the
amateur. . Practically all -the machines on

"broadcasting  stations,

the Continental air routes aie equipped
with wireless .tefephouy transmitting and
rceeiving apparatus.  These instruments
are conziantly in use during the numerous
flights that are earried out cach day. ‘and
pilots ean often. be heard conversing with
one another in the air, or with one of the
various gronnd stations at the acrodromes
along the route.’

The Broadcasting Stations.

“Then of course. there are the wonderful
which send out
nightly programmes of vocal and instrn-
mental music. news bulletins. weather
repotts, childien’s bedtime “stories, ete.
With such a selection of good things always
“on tap,” no wireless amateur need ever
fear a shortage of ethe: vibrations with
which to carry on his hobby.

The ‘real red-hot amateur. however, will
rarely be satisfied to confine his interests to
broadeast -programmes. no matter how
interesting and entertaining these may be.
The ether is always quivering with tcle-
yraphic. 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 counversant
with the Morse code.

Thix 15 an aspeet ot wireless which shonld
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 epeed at which Morse
code signals bave to be read in order to
obtain certain badges is never very high,
many Scouts. necedless to say. acquire a
much higher standard of proficiency than is

required. This gives them a great ad vantage
when it comes to studying the Marse code
for the special purpose ol 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 chould 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 instruetive nature.”
Thi¢. no doubt, wi!l take the form of anthori-
tative lectures on uscful -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 usefu! informa-
ticn as possible.

A Haunting Deslre,

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 ig always the haunting desire to
increase the range of one’s receivifig ap-
paratus. Once that lure has been felt. there
ts no limit to the craving for wireless know-
ledge that follows.

I would like te conelude this article by
recommending all Scouts to keep in constant
touch - with thc excellent practical and:
th&oretical information that is always to be
fcund in Pororar WIRED EsS.
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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 suecessful is
described. It will be apparent, 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 experimenter,

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 E.M.F. upon the grid {(within
the limits of the straight-line portion of the
characteristic ,curve),. bit the response to
the control is instantaneous. In other
words, there is no “lag” between cause
and effect, that is, between the applied
signal EM.F. and the resulting plate .or
telephone current.

CROSS - STREAM WALYE RECEIVER CIRCUT

FiG.1. o

Tn every other known type of relay there
are parts to be moved which, however light
in weight and accurate in balanee, involve
inertia effects, with a corresponding * de-
layed action,” and more -or less loss of
energy. In a thermionic 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 coutrolling forces.

Control of Electron Flow,

Originally, in the case of the two-clectrode
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
wireless signals.

Since de Forest’s invention there have
been many attempts to secure a similaly
efficient control of . the -electron stream
by other methods than the use of a gnd.
In sowe of these an external circuit is
arranged to set up a magnetie 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 tarn, 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,
cach being located at right angles to the

other, and the electron streams set up along
the two separate paths are caused to clash
or oppose each other in such a way as to
repeat in ome circuit the effect of signal
energy applied to the other,

New Forces Introduced.

As shown in Fig. 1, a sphevical bulb is
fitted with a filament, F1, heated by a
battery, Bl, and with a plate, P1, connecte«l
through a high-tension battery, HT, and

a pair of telephones back to the filament, .

F1. 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 hattery is plugged

in, there will arise, in the absence of any-

signals in the aerial, a steady electron
stream across the path F1, 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.
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 filanent
F2, and these, in their passage, will collide
with and divert a portion of the electron
stream passing between the filament F1
and plate P1. In addition, the anode P2
will attract to itself some of the electrons
which would normally flow direct from F1
to Pl. In the second place, the lower
anode P2, being charged negatively, will
repel or thrust back towards the filament
F1 many electrons which would otherwise
reach the plate Pl.

Double Reetification Possible,

The total effect, then, of the first half wawe
is to considerably diminish the total number
of electrons reaching the plate P from the
filamient F1. This results in a decrcase
in the value of the. steady current passing
through . that circuit, and a corresponding
response in the telephones.

ie 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 Jower positive.
A similar confliet again arises between the
cross-streams of electrons, with a cone-
sponding effeet upon the maia current
flowing across the path ¥1, P, and through
the ’phones. ;

It will be observed that by using two

-separate anodes P2, and connecting- the

filameat to the mid-point of the induction
coil L, each half-wave is utilised to the full,

The first half wave will, let us -

.and so gives rise to a *‘ double rectification ”

effect. Iu 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

.:§Tig'hﬂy different type of cross-stream

valve, which operates as a generator of
continuous oscillations, either for trans-
mission or for heterodyne reception. As
hefore, there are two electron paths arranged’
at right angles to each other. The filament.
F1 feeds the plate Pl, the two electrodes
being connected by an external circuit
L1,.C1, which is tuned to the frequency of.
the oscillations to be generated. The second
pair of electrodes, F2, P2, are arranged at:

FIC 2, 2

CROSS~ STREAN VALVE FOR CENERATING
Cw

o

right-angles to the first across the valve,
and are connected externally by a circuit;
12, C2, tuned to the same frequency. A
common bhattery, B, feeds both filaments,
and a high-tension battery, HT, supplies
the plates P1, P2 in parallel. The induc-
tances L1, L2 are coupled together so that
current flowing in one circuit transfers
voltage effects across the plate and filament
of the other eircuit.

Generating Continuous Waves.

When the high-tension battery is plugged
in, both -the condensers Cl and (€2 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 L1, 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, simultancously blocking the
second or cross path. So the process goes on,
each cendenser being alternately charged-
from the high-tension battery, and dis-
charged through the valve. These alternate
pulses set up sastained 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[ .~~~ = \ Brfective Telephony | W€ €aN supply from stock
SULLIVAN HEADPHONES | nals for extra e e |BROWN'SLOUD SPEAKERS
KVD),completeuithcords 27/6 inductance ena- with surprising (I;kz:r;g; Type’lég%?: £6:1“:0

cated Per pair bling Paris Time clurity, Telegraphy
Signals to be ! 150 Miles |TypeA.R.15 “AMPLION' LOUD

BRUWN’S I20-ohm TYPE “A" received. SPEAKE"s'zooo e £6 s 2: 6

{W.D.) PHONES, complete with

cords. All be;ﬁm Per pair 32 /6

' — ¥ T
Fully licensed by Postmaster-General, and stamped B.B.C., Regd. No. 226. Tuning
Coil wound with best quatity wire and tapped in seven pl aces. This, when used
in conjunction with the Varlable Condenser, which is of the best possible workman-
ship, gives a good variation of tuning. The Cr¥stal Detector, designed to prevent:
dust from deberloratlng the sensitivity of the crystal, contains our famous ** Per-
manite *’ Crystal, which has given such excellent results, A Fixed Condenser is
Incorporated, while Terminals are Atted for extra inductance. The set ineludes

nghly Efﬁcient 'nterya|ve a pair of Super Sensitive Headphones. The task of finding a sensitive spot on the low = FREQUEN CY AMP” HER

crystal is minimised by means of & buzzer. Will receive Telephony for 30 miles,
TR A. SFORM E“ and signals from Spark stations using & wave-length of 300-500 metres for 150 to| Designed to give the maximum efficiency
200 miles. Complete in Polished Mahogany Cabinet, mth in amplification. Polished mahogany

cabinet with ebonite top.
Post free. Price 50/ -

i i ot. |instruments mounted on polished Ebonite ; *Phon
T e oﬂ'fgﬂl n‘é"d COmpact. | otial Wire, and Insalators ready for use. REDUCED TO X,
i,hoe Special Price of . 1 7 / 6
st free.

RECEIVING SETonly, without "Phones or Aerial Accessories £2: 10: 0
ADJUSTABLE. SPECIAL PURCHASE OF

LOOSE  Variahle Gondensers

COUPLER  ;n 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 mifd. Capacity 00045 mfd.
apagity I&lrlice 8/- apacity n;lce 9/_
Capacity 0005 mid. Capacity ‘001 mid,

apacity anl-ice 10/- apaciy Price 12/6

Tapped on
Secondnrv, ocovering
band of Wave-lengths 300
to 1,000 metres. Undoubtedly

the most effient; for shorter wavelongths,  BU7 (@ Write for WIRELESS CATALOGUE, post free

especially with crystal receivers.

[m=E ] GAMAGES, HOLBORN, LONDON, E.C.1. Frmamas

) JEARY “SENSIFDNES”

Including B.B.C. Every set tested
TRADE MARK. and guaranteed.

ohms 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 secnsitive, detachable
receivers, IMMEDIATE DELIVERY.

Early ordering essentlal to secure. Post 0d. extra.

ACCUMULATORS

WORLD FAMOUS
FULLER “BLOCK"” TYPE

rouses 8 1000 just purchased. Special consignment

9:'-'»?3'5 ex Government stock. All first-class con-

. dition. New and uncharged. 2 volts,
40 amp.-hours.

GET YOUR SUPPLY WHILE STOCK LASTS

ONLY

SPECIAL OFFER ]2/6

Pulwe ol DUNCAN FRASER,

exira. Sentinel House, Southampton Row, London, W.C.1,

3

Send your order NOW.

The JEARY ELECTRICAL Co,, Ltd.

8, Lambeth Hill, & 97, Queen Victoria St. E.C.
Also at GLASGOW, BIRMINGEAM &e.




482

W.B.C. CRYSTAL
DETECTOR

(BGUSTPRCOF)
o Capacity Ng. of Price

Type 1. Plates.
4/6 001 12/6
00075 -

0005

.0003

0002

L0001

Vernier

These Condensers en-
closed in superior
Mahogany Case " or
Dust - proof Celluloid
Mounting. Add 7/6 to
above prices.

Assembled Complete
for Panel Mounting
(as Photo.)

TFor cither vertical,
or Horizontal
Mounting
(as shown)

W.B.C.
TELEPHONE
BOARD

10/6

WE SPECIALISE Unassemn
IN VARIABLE 88 FOLa
CONDENSERS

Type ‘0005.
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NOTE OUR SPECIAL FEATURES

W.B.C. CRYSTAL
DETECTOR
(DUSTPROOF)

Unassembled Parts

and End.
plates.

Instruciions to assemble
sent with every set.
001 6/3
0075 5/3
0003 4/3
.0003 3/0
.0002 2/3
.0001 2/0
Vernier 1/9

Circular Ebonite End-

plates, 1/6 a pair.

Ebonite Dial 0—180 1/3

One to
s'X
phones
in scricy

MOUNTED ON EBONISED BASE
TESTIMONIAL—18/3/23.

usaine o tov' et WHITESIDE, BLOOMFIELD & Go.Lo. ciTy -RETAIL BRANCH,

1 & 2, HAM YARD, GREAT WINDMILL STREET,
PICCADILLY CIRCUS, LONDON, W.1.

kindly sent by return. The goods
were packed very well and are
splendid value. Everyone says
how well it looks and functions.—
Wishing, etc., ¥. lI. HOPKINS.

Tweedmouth, Berwick-on-Tweed. *phone - REGENT 3749.

We recommend TALITE Crystal for use with our Delectors.

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

All connections are made under

Balance Refunded. the pancl.

31, MEREDITH ST.,
ST. JOHN'S ST. E.C.I.
‘Phone : Clerkenwell 5884.

E SUPPLIED

TVAOHddV NO NINLIY A9 GIHOLV4SIA SA009 TIV

Cables : TITMOUSE, LONDON,

MULTIPLY THE POWER OF YOUR

CRYSTAL SET AT LEAST THREE TIMES |

by adding an
APOLLO AM PNIS)IT;'EI ER

2 or 3 of these units
(according to dis-
tance) will operate
a loud speaker.

PRICE

including B.B.C. &
Marconi Royalties.

2 £3:15:0

(less valve)

Accessories—

Marconi Osram

| R. valve 176
4-volt accumu-
lator £126

66 - volt H.T.
battery 16 0

Full List of APOLLO Wireless Apparatus sent on application.
Crystal receivers from 35s. 2 valve receiver £10. Valve and
crystal combinalion receiver with luned anode £8 3s. 6d.
¢ Apollo™ Perikon Delector 8s.
CRAIES & STAVRIDI, 4, BUNHILL ROW, London, E.C.1

GLASGOW: LUMLEYS, Ld.,, 80, Sauchichall Street.

HRLF OF BRITAIN ‘“LISTENING IN.””

Selling in thousands—output excceds one & minute. Shoals
of unsolicited testimonials received and still coming in.

%
PRICE Send for
list of
£4‘ 158. ] llfleue Sets,

‘ Amplifiers,
Patent Tele-
scopic Aerial

Complete
with all

aceessoiies Masts and
ready Jfor copies of
use. testimonials
B.B.C from satis-
Royalty fied patrons.
paid.

REVOPHONES & SATISFACT)ON ARE ON THE
SAME WAVE-LENGTH.
Manufactured by .

THE CABLE ACCESSORIES Co., Ltd., TiPTON, Staffs.

DEPQTS
LONDOXN: 13, Cursitor Street, Ohancery Lane.
GLASGOW : 19, Waterloo_Street. CABRDIFF: 5, St. Andrew’s-Orescent.
NEWOASTLE-ON-TYNE : 32, Oxford Street.

Large Stocks maintained at all depots.
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AN EASILY MADE DETECTOR
, «é

IT will be seen from Fig. 1 that the pillar,
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 G,
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,

FIG.

C, a feature which will be appreciated by
users of sensitive crystals.

Total cost, 31d.

To construct, a strip of brass 3 in. by 4 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 B A 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 Meccano bolt.

SOLDER
MERE

7
Pl=x FIG.2.

Bending the pillar ‘to shape will offer no
difficulty if it be wrapped -round a piece of
No. 8 8.W.G.-wire and gripped in-the jaws
of a vice, subsequently drilling holes for C
and finally bending the tip. Fig. 5shows the

strip so gripped.

FIG.O

FIG.

e

=

‘ ¥

Aftertrials with several cat-whiskers, best -

results were obtained by rubbing down to a
fine point a piecé 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, PorvLAR 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 eriticised so adversely the pro-
grammes that have been provided.

On' consideration one can see that the
trouble was inevitable wherc the company
responsible for the selection of artistes are
experts only as regards the mechanical side
of the arrangements. It is obvious that
those whose business it is to be experts in all
matters affecting thé perfection of the wire-
less apparatus cannot also be experts in the
important matter of arranging programmes.

The sclection 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.

183

The remedy for the existing trouble does
not lie in taking away from "tho B.B.C.  tho
powers vested in it, but in seeing that
proper use is made of those powers. For the
power to transmit to be in the handsof many
—taq 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 goncert
expert—one ‘‘au fait” with the ﬁeading
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 las arisen.

Sir William Noble, writing in PoPULAR
WiRrELESS on July 8th of last year, referred
to the nccessity 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 broadeasting 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 il is-too lute.
Yours faithfully,

H. Hyawms,
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 dircctoi to
the B.B.C. This is a step in the right
dircetion.—EpfToR:)

A set, consisting of a crystal detector with2 L F valves
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-kmown 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.

. HAT time do the French stations
transmit ¥ said Mr. David
Burnaby (the “ Optimist in Chief )

as soon as he knew who 1 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 hé would find a complete list in
Porurar WIRELESS each week, and asked
him whether he was very keen on wireless.

¢ Oh, rather !” he answered.

“1 love

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.

“T 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 concerncd. 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 2L 0.”

“ Well, we hope to
hear you all at 2L O
on Thursday,” I said,
ag I wished him good-
bye.

“I hope so,” he
replied, shrugging his
shoulders; ‘ but it’s
nothing to do with me

Madame Lily Payling, the famous Australian contralto, who has on several

occasions broadcast from 2 L

fistening-in.
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

I have had a set for a long

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
cannotthink of a better advrertisement 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 broadeasting
had harmed a theatre in any way

“On the contrary,” said Mr. Burnaby,
“T could give you one instance where it
has helped the stage considerably. There
was a theatre in the West Jnd 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

this time. We’re ready
whenever they like
tosay ‘Go.” Now I'm
going to listen-in for
that French station.”

The next member of the band whom Ispoke
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 !

I told her.

“That’s all right,” sho agreed. “I am
ot the same opinion as Mr. Burnaby. As
broadeasting is now, I think it is a very
useful advertisement for the theatres; but
I was at Marconi House the other day,
and they told me that
in the near future
people will be able to
sec 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
he thought about, the
question. “I1 have
listened-in several
times, and I think the
effect of broadcasting

atheatre 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 broadeasting 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 broadecast
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 il am afraid that the theatres and
gramophones would be very hard hit.”

“ But what about thc 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 onthe occasion of her lagtvisit to 2 L Q.
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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. 1
I procured a baseboard, 5 in. by 3} in. by
1in., a small block of wood, 1} in. by 1 in. by
1 in., a strip 3} in. by } in. square, an odd

' %ur’e g \

9z'gu rel.

b

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 serewed 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 3} in.
diameter with nine slots cut in it and
wound full with 24 S.W.G. enamelled wire,
X 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 plato
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 onc another.

The remaiming lead of the second coil was
taken to one terminal and the other ter-

The Headquarters of the Societe Francaise Radio Electrique at Lavallois Perret from whence emanate the

popular Radiola Concerts

minal was connected to the plate of the
worm gear. (See Fig. 3.)

This proved to be a very adaptable pieco
of apparatus, and if used with a ecrystal
detector, ’phones and ’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 2LO.

AN item of extraordinary
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 unknown, 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-

interest.

stance consists of thousands of one or mors
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 & 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 nficrophone and end-
ing at the receiving headgear. This I nced
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
enginecr.”
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By C. G. GIBBONS.

RANDOM RADIO.

HE * wireless ¥ picnic plomtses 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 aermls ?— “Mine, I think.”
“ Ours, I hope.” Supposing one oscillates ?
And on the river! Picture two punts,
the occupants of which are being wafted to
etherea! realms by the mellow music of a
wiveless orchestra. The ¢ earth” leads,
trailing in the water, become entangled, and

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,

“set ™ over-board. -Litigation ?
No, assignation ! ;

Wireless is causing some little
consternation these days. 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
rclieved the place of all loose
valuables—and the wircless set.

What of the rson  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.

‘Fhere is no doubt that many
people aftticted 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 partieularly
deaf to entreaty, will benefit
thereby. then I am afraid it has
been over- estlmnted

“ Wireless ”> and ‘“radio ” 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 2

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 chumi who is one of the
professional men, a ‘fixst operator in- the
Mercantile Marine.

* Your letters and P.W.'s received 0.K.,”
he writes. “ What a great time you must
have with this broadcasting! Oh, for an
eveéning to tune in the B.B.C. stations and
to ‘f(t away from this eternal dot and dash

atmospherigs like miniature thunder-
storms a2

Well, roaming the high séas of the Far
East for six months must encourage the

the resultant pull’ takes one

Listening to Unecle Arthar (of 2 L O) 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
inerciful, 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 theré a bigger glufton for work
than G N F (North f%gmland)-" And what
provmes a greater thrill than his ecall for

‘Silence! SOS!SOS!”? Then Niton,
G N 1, close collaborator of G N F, Seaforth,
Cullercoats, and Caister, to enumcrate a
few more. You can get them all on erystal.

Suppose’ we turn to the Continent.
Boulogne (think of the Casino), Le Havre,
Dunkirk, and ¥ F S, that most interesting
little station in the Bay of ‘Marseilles.
Ostend, to remind you of a table delicacy
and racehorsesp Scheveningen (good test
for a spelling bee if you trot i it out quickly),
and, farther north, several German stations.
if your tumng 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 ‘ Bther *’ Argument,.

When someone suddenly fires a question
at me on a subject of much
controversy, I become very
wary. A few days ago,
reelining 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 theoxv TA
*“Do you mean the stuff they
use at operations ? ' I replied.
I reccived a withering glance in
answer. “What do I think of
it ? Well, what do you think of
it 27 1 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

ermeates everything ? ™ said
my friend.

* Undoubtedly,” said I, vain-
Iy trying to think of something
crushma “Can’t imagine my
dinner oscﬂlatmn' to 2LOs
music, or respondmg to Eiffel
Tower’s time sxgnals came the
response. ‘You, wouldn't !
At one hundred and eighty
thousand rniles 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 youn 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 -eourse, there are hopes of
judiciously saving your reputation should
you be the first to notice the deceptlon,

but if someone else says, ™ Why, it's
210! That's Uncle Jeff speaking now,”
then

But it’s alt in the game, and these things
wall 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, ete.
Now as regards the refinements them-
selves it is generally desirable, even if only
from an economical point of view, to have
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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 be 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 pcople.

1f 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 thegrids. Even when
this is done it may be found necessary to
reverse the connections to the reaction coil
80 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 eondenser, 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 emiploy 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
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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 arc good enough for
your set, and also that the best is not always
the most expensive. - For instance, it is
practically impossible to sccuro a better
made article than an ex-Govemment one.
although it is very possible to pay threc
times 1ts 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 1§ x- 1§ x % and
two pieces of cardboard, also 1} x 1%,
and mounting these firmly as shown on a
central piece, diameter §, and 31 in. long,
with a §-in. hole through the middle.

Then comes the winding—an awful job,
isn’t it, but a jo!ly good winder can be made
out of Meccano parts very easily; 2o0z. 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 terminals. 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 smalF 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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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. NMuch 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.
! . J BELGIUM
Transmitting Station. Call Sign. . -Hours of Items Transmitted. Wave.length Remarks.
Lo Transmission. in Metres.
Brussels (1) .. .. .. .., Brussels 12 noon .. .+ Weather report . 1100 Working days.
i a 4,50 p.m.. . . Aeroplane traffic 1100 When necessary
6 p.m. Concert . 1300 Sunday, Tuesday
and Thursday.
- 1 HOLLAND i
The Hague .. «. ... .. PCGG <. 3b6pm.. .. .. Concert .. .. .. 1050 .. Sunday?
: 8.40-9.40 pim. ‘Concert 1050 Mondey & Thursday
‘The Hague .. - .. PCUU ;. 7.45-10 pm. . .- ‘©onoert 1050 Tuesday
(Laboratorium Heu‘uen) p . 940-10,40 a.m. ) 1050 Sunday”
.The Hague (V. elthuyen) .. PCKK. . 8,40-11.40 p.m., Various . 1050 Friday.
“Ymuiden (Middelraady .. PCMM . 840-1140p .m. .. Concert o g 1050 .. Saturday.:
Amsterdam ay- s RPAQ g 8 10-11.10 p m. .. Concert and News .. 1050 <. Wednesday.
. FRANCE
Levallois-Perret. (Radiola) SFR .. 2-3pm. Music .. . .. 1i80 Sunday.
' S5pm. .. .. Stock E‘:change News .+ 1780 Every day.
65.15-6.15 p.m. Instrumental music . 1780 Every day.
8.46 p.m. ir: General News 1780 Every day.
9-10.30 p.m. .. Vocal and instrumental concert 1780 Every day.
Paris (2) (Eiffel Tower) FL es 640am... 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 Everv day.
Ecole Supérieure des P.1.T. .. 745-10 pm. Radio Concerts .. .. 450 } Tuesday, Thursday,
Radio-Riviera (Nice) .. 2.30-7.30 p.m. Radio Conferences 456 Saturdav
1l a.m. .. News, Concert, tzigane 460 - Every dav.
5-6 pm. .. 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 ] Fmancml News, ete. .. 2800 Every day.
(Konigsw usterhauscn) 111230
4-5.30 pm. .. .. Financial News, etc. o 2800 Every day.
" Prague PRG .. 7-1la.m. and 3 pm. Weather News, General New.s d 1800 Every day.
P 9-2 p.m. and 9 p m. Concert - . 4500
Geneva .. .. .. HB 6-7pm. .. .. Concert 1200 Every day.

(1) If, at the indicated times, a station has £ receive or transmit service communications, the weather transmission will take place after
these communications. Tuesday : Operatic selpction on the gramophone. Thursday: Various on gramophone. Sundays: Variofs by
artnstes

"(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 populanty in Amenca, where it
is known as the *“ Flewelling *’ Super Circuit.
It is extremely eﬁicient- 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 agsembla

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
coupiing is about 50 per cent. The grid leak

]

- is variable and i adjusted until the whistling

is at minimum, or cut right out. The tuning
is then completed with the variable con-
denser 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 pF. The leak
associated with them may be of any value
between 1 and 3 megohms, the hest value
being found by trial, and & 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 these
produced by a three-valve set, there being
also a lack of valve noises.

The wiring of the circuit requires some
cgre ; in particular, wires running parallel
should be separated as widely as possible
and short ¢ircuits 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 Bioadcasting Company are now

prepanng to broadcast Grand Opera, and
every music lover should be ready for this epoch-
makmg event. Thisiszn opportumty 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 poséible price. Concerts, speeches,
etc., can be heard to perfection.

Your * DESKOPHONE ™
and aerial can
fitted by a skilled expert
at a reasonable ‘charge.

THE DESKOPHONE TWO-VALVE SET
(P.O. No. 2020).

Two-Valce Set, Tuner, High- Frequincy Awolifter and Delector, complete with
Accessaries, including Headphones, H.T Battery, Aoccumulator, Aerial,
Lead-in-Wire, and Insulators,

PRICE COMPLETE £12:17:6
PRICE withowt ACCESSORIES : £9:17:6
Royalties, £3:0 : O extra. Valves, Extra.
Provision is made for adding other Units to Amplify.

kg:'orfocooo
RO R L R

2 o ooaoocnooo
RO R HRHEH VR R it N tlt lh--

| [Hien TENSION BATTERY

BRITIN SUPERIGR
A Murncwwt P “I QUALTY

= fi ' 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
A Boon to Amateurs. sold at the same price as the old type. Trade enquiries

Have you seen our latest patented High - Tension are, specially invited for these "phones.

Battery ? This is invaluable to all amateurs, as it

permits of i, 3 and 4} volt variations. Stocked in PRICE £1:12:6

sizes ol 36-volt, 63-volt and 120-volt units,
Trade enquiries specially invited.

PRICE £1:7:0 THE HOLBORN RADIO CO., LTD.,

: Write for : . 267, HIGH HOLBORN,
lLLUS'l‘RATEl) CATALOGUE LONDON, W.C.1. ,
of "Phone : HOLBORN 2368, THE TRADE SUPPLIED,

i Wireless Instruments & Acgessories :




Always MORE Power!

7 « LISSEN” Reactance Capacity Method of
Coupling H.F. Valves” ®gisional Gives It!!

Introduce this into the Anode circuit of

l and your recelver will become more and
your H-Fo VAaLlVe, (.ore responsive. There is a hidden value lo
LISSEN H.F. {prov. pat.) which mere locking for will never find.

FIT IT NOW—get the best
out of your set—it adds

power to every receiver —-
widens its range—cuts cut dis-
tortion—and gives sclectivity.
Lntirely self-tuned. Necds no
variable condenser, Has a
switch complete—each stage of
radio frequency amplification
can be immediately and inde
endently tuned. Only one
ole to drill—only two coancc-
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 plaianly
shows comnections, whbich any-
one can make,

o ANVARD)
% | WSy
N I/I’?I

Two ranges :—

150 to 600 metres {6 tappings),
complete .. ., .. 27/6

150 to 10,000 metres (rt tap-

Build 5 pings), complctc .432'6
S L Certainly each new set
Pougrinl S A
Set!
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Ask for ‘“LISSEN” Type T 3

L.F. INTERVALVE TRANSFORMER.,

We have Introduced this type to meet the demand tor a really good
amplifving transformer at a moderate price, Tested. against, and faund
equal to, many other expensive transformers. Only under precision
condmom is it possible-to ®atect any diflerence. It is immuoe from break-
down, even under heavy loads. Firmiy refuse to take a substitute. Regard
with SuSPlClon any auempt to push a trans-
lormer just as good.”” There is nothing else

' just as good ™ at the price. DBears the name
“LISSEN,” and is the ounly. transformer sold
at the price that carrics with it any
rcal name guarantee. 16/6

Ask for it and see you gel it—or send direct

“LISSEN” TYPE U 2

Telephone Transformer

Exactly similar In outward appcarance to the
"LISSEN" Type T3 intervalve transformer,
ft is wonnd diflerently, of course. Heavy gauge wire is used —it will 16/6
catry lieavy currents—it Is iree from disiortion. Panel incunting

Al find the LISSEN COM-
[AMATEURS. | Alvars el it [DEALERS. | poNEnTs SOON
Counterfeits mav be offered you. SELL! Order a few days ahead.
1f your dealer cagnot serve you, Don’t miss good business, Order

do not go without—order direct, through Factor, or send direct,
post free. Give us dealer’s address, Cash or two good trade references,
if you can. lease.

P
List 6d., post free.

LISSEN COMPANY

8-16. Woodger Rd., Goldhawk Rd., Shepherd’s Bash. London, w.12
(Phone 1072 Hammersniith)
N.B.— Woodger Road is ciose to Go'dhawk Road Met Railway Station

~~DEPENDABLE---
RADIO SERVICE

4 Cheap Lines
COiL HOLDER F‘"D“g"l-snteral

Best Ebonite 2-Way o ... 66
K - 3-Way = . 86 !
Add 64. for Pos"nue

BASKET coiLs Set of Six

170-2,000 Metres . (By Past 3/-) . 2/6

THE ‘“VARIOPHONE” .,...

$ Receiving Set, comprising:— Variometer,
Crystal Detector, etc., mounted on Pol-
ished-0ak. Complete, Assembled, 10.-;
Unassembled, 7, -

Add 1!- for Postage

HEADPHONES

4,000 ohms Best French .. £
v « “Brunet” .

« SIDPE .
8,000 . SIDPE .
4,000 , Single with
Handles, BBC .
4, 000 ohms  Dorble Head-

ad BBC
8, 000 Ditto ° difto BBC
FREE PRICE LIST

~WATERLOO ELECTRIC Co.

129, Waterloco Rd., London, S.E.1

PHONE: HOP 5643 OPEN TILL 9 O'CLOCK SATURDAY. Q
mwww

e O Ama®
-l

NS N NON
00 O o208

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. i

LIST PRICE, TYPE K, 25 /- PAIR, ‘

Insist on Gennine PENBERTHY : if you have
— any difficutty write to us direet. —

MULTIPOINT-DETEGTOR

{Patents Pendinz)
=3 For Crystal Sets 3

Gives iastant tuning and practically permanent in its
settin Every Crystal tested ; easily adapted to any
crysta set. High-class finish as all PENBERTHY goods.

PRICE COMPLETE, "7 /& EACH.

TO THE TRADE. 1Wrile for terms. The best proposition
ever offered. IMMEDIATE DELIVERY.
GASTON E. MARBAIX,
27-28, ANNING STREET, LONDON, E.C.2.

‘Phone : Bishopsgate 1294. Telegramns : 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
shownin 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-
als. A pieee of copper wire, preferably of
Ng. 188.W.G. copper, must then be soldered
to the underside of each of the four valve
legs. and thence to each of the terminals.

_to the panel ; these can how be purchased
_for a few penee:

For the baseboard a piece of mahogany
or some other such wood must be cut to
the dimensions given. . Four holes will be
drilled-in eachr 6f ‘the four corners to allow
a gerew to pass into the wood. 1In order to
prevent the wires tonching the basehoard,
four pieces of brass tube § in. long by 1 in.

}’?"
Ao ol?
I :
P Y o _ ¢ ' e T o
K3/6°G oos e E S fem. o b“,ﬁ‘.
| R T Ol S
: . : -~
¢ EREcy R o “eaniO07
' Py : Mlethod of marking
o 7 - i oul for valve sockel's
&= S B = £ -~ k_adius of smaller
o M R
_ . Y {_azgg' = [-Ocis.
Ebonite Panel
D r

Tt is advisable to miake some form of-
distinguishing mark on the face of the panel
50 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 ivorine tabs

o c el e F i B

e = = =

= ~

- Paseboard

E T QU Qg r IR

i

diameter are placed between the underside
of the ebonite panel and the top edge of the
baschoard, 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.

TIPS FOR AMATEURS

HEN using low-temperature valves

operated by primary batteries, a small

fixed condenser of 002 mid. capacity placed

across the battery terminals will eliminate
the fading often experienced.
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Some amatenrs find difficulty in cutting
panels of various sizes: An easy’nrethod is
as follews: 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 ¢ut. - Clamp the wood and
panel together. The piece of wood will act
as & guide for the saw, and a straight edge on
the panel will result.

o * %

For those 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, amd js drilled as easily as
iron.

* * *

Telephone headsets usually have an extra

piéce of woven fabric at the terminal wires

‘which is often a puzzle to amateurs. It

should be fastenéd to the terminal in such
a ‘'mdnner that when the réceiver leads are
puiled, the tension will be on the short end
of the cord and not_on_the wire. .. This
prevents the tips 'from_being pulled off,
which frequently happens when the tele-
pliones are given'a sudden jeik.

* * *
%

Do not despair if you have fractured
your ebonite panel. A good cement for
repairing it can be made ‘as follows : Stand
some gelatme in concentrated acetic acid
for about ten hows, and then melt it down.
Having applied ,this cement to the edges,
give it twoor three days to set. The two
pieces of chonite should be held tightly
together during the setting. Putting the
panel between two large books will give the
necessary pressure.

# * %

1t is usually safer to secui vour 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 erystal. -1f 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
PAM.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,
S Glasgow. :



442

Popular Wireless Weekly, May 12th, 1928.

SUPPORTING THE AERIAL.

By H. P, WARAN, M.A., Ph.D. (Cantab.), F.Inst.P.

{| One of the most frequent sources of trouble arising in coanection with the fixing of the aerial is that of forming a
support. Perhaps theidea of attaching the supporting rope, or wire, to a point on the wall or window frame, so that the lead-
{| in can be taken dowa 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 iagenious manner in this article.

Ehavealreadyfoundthat the maximum
‘strain comimg overa properly slung
aerial is less than about 501b., and the
addition of the glass insulators, while afford-
ing perfect insulation, does not add materi-
ally to the weight of the aerial or strain on
its supports. In the case of a double
wirc 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 Ib.
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 uce
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 usc. Iron in any forni in the
neighbourhood of thé aerial or wireless
gear of any sort (excepting in transformers,
telephones, ete., where they have to be used
for other reasons) is strictly to be avoided,
sincc they absorb a part’ of the high-
frequency )
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 mcthod of supporting the aerial
decided upon is largely dependent on the
local conditions. Onc 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

energy forming the signals..

branch that gives the aerial too .shaky a
support.

Overcoming Preiudice.

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 make
proper supporting arrangements at the
lead-in cnd 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
onc of the tenants of the back row of houses
for permission to put in a small nail in the
corner of his window.
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 vefused only
on the ground that the person going on
the roof may cause damage to the slates.
It is inadvisable and rather difficult to

In these days when”

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 easicr operation of
attaching the nail inside the house is Letter
for our purpose. The supporting wire. from
the acrial 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 in. brass screw,
gerewed 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
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