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WHAT IS YOUR
OPINION NOW!!

You who purchased No. 1 Home Sets at
our recommendation, does it not do all we
claim?-is it not the best of its kind? You
have proved it covers comfortably the
35 miles radius from a Broadcasting
Station, and we thank you for the many
recommendations made to others.

THE INSTRUMENT SHOWN HERE

Is the original Home Wireless No. 1 Outfit, which was
described in the Press back in April last and sold since
1913. The instrument does justice to the manufacturers,
and is admired by purchasers. The outfit is supplied complete
as illustrated, and there are no extras to be bought, and
the illustrated booklet supplied enables a layman to erect without any
assistance or experience.

Price £4 10s. Complete. Stamped B.B.C.
Tuning range 200 to 2,000 Metres. Dimensions 12 ins. x 8 ins. x 6 ins. We invite
you to call at any of our branches and hear reception made through this set.
If you purchase through a dealer, insist on seeing our trade -mark, and
label No. 1 Horne Wireless Set. None are genuine without. Unconditionally
Guaranteed Supplied for use with " B.B.C." or experimental licences.

No. 1. Junior Set.
Similar to above. but smaller, and with Single Slide Tuning Coil.

Price £2 17s. 6d. Complete & Stamped B.B.C.

MITCHELL S ELECTRICAL &
WIRELESS, LTD.,

McDermott Road, Peckham, London, S.E. 15.
RETAIL BRANCH : 188, Rye Lane, Peckham, S.E. 15.

G.P.O. Regd. No. 151.

NEW WEST -END BRANCH.

For the convenience of our
customers we have opened a
branch at
No. 2, GERRARD PLACE
(Next to Shaftesbury Theatre)
where commodious accommo-
dation enables us to
carry large stocks and
save you that journey
to Peckham.

Chelsea Steel Masts
The Chelsea hollow
steel mast stands 30 ft.
high, is built in four
sections, and is sold
completely equipped
for fixing.

The equipment in-
cludes -3o -ft. mast,
pain ted battleship
grey, sole plate, in-
termediate and top
stay plates, 6 steel
wire guy ropes, 3
2 -ft. long iron earth
pegs, 6 strainers,
12 S hooks, and x
galvanised pulley
block.

PRICE F.O.R.
£5:10:0

4o -ft. Mast with
extra set of guys
£9:0:0

Prompt Deliveries
from Stock.

THE "CHELSEA" AERIAL MAST. TRADE SUPPLIED.

CHELSEA MOTOR BUILDING
CO., LTD.,

164, King's Road, Chelsea, S.W.3.

xi
BATTERIES

Batteries
for

Valve Sets
24v. 28v. 32v.

Type B.K.

Stand No. 37
All British

Wireless Exhibi-
tion, Manchester,

March 17th to
I

24th, 1923. I

L

Owing to the demand for these batteries,
all orders will be dealt with in strict rotation.
Prices approximately one shilling a vat

Ask for Leaflet 4030

.,,,4Q
1firibp ELECTRICAL STORAG

r COMPANY LIMITED.E

CLIFTON JUNCTION,
Nr. MANCHESTER.

219 229, SHAFTESBURY
AVENUE, W.C.2.

38. DALE END. BIRMINGHAM.
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WIRELESS CONTRACTORS
FOR

PRIVATE INSTALLATIONS
AND

SOLE AGENTS
FOR

MARCONI'S WIRELESS TELEGRAPH CO., LTD.,
FOR ALL PLACES OF PUBLIC ENTERTAINMENT IN THE

UNITED KINGDOM.

MARCONIPHONES from £5 15 0
(The Triumph of the Master Mind)

THE

HALL MARKS

*
OF EFFICIENCY

4

YOU ARE CORDIALLY INVITED TO INSPECT ALL MODELS AND LOUD -SPEAKING APPARATUS

AND TO LISTEN -IN DURING BROADCASTING HOURS AT ANY OF OUR BRANCHES OR HEAD
OFFICE.

Head Office SPECIAL DEMONSTRATIONS every Tuesday and Thursday, 7 to 9,30 p.m,
FREE.

WRITE FOR ILLUSTRATED CATALOGUE
(Mentioning "Popular Wireless").

The WA LT U R DAW co.,
LTD.

WIRELESS DEPARTMENT,

Head Office: 46, GERRARD STREET, SHAFTESBURY AVENUE, LONDON, W.1
BRANCHES:

BIRMINGHAM : LEEDS : LIVERPOOL : MANCHESTER :
30-32, John Bright Street. 21, King Charles Croft. 116, Dale Street. 13-15, Gt. Ducie Street.

NEWCASTLE : SCOTLAND : CARDIFF :
7, Collingwood Street. Argosy Film Co., Ltd., 9, St. John's Square.

81, Dunlop Street, Glasgow.
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Build your own set with BURNDEPT Accessories

BURNDEPT PATENT COILS
(Patent No. 168249)

are wound with ample air space
between each layer, thu's ensuring
a minimum self -capacity. Coils
75-1500 multilayer coils with wave
length range 750-25000 metres.
Set of 9 .. £4 10 0 A

VALVE HOLDERS,
turned out of solid ebonite rad.
fixed to panel by single screw.
No. 241 .. £0 2 0 A
No. 280, mounted on ebonite pawl
and boxed .. . £0 10 8 A
No. 284, complete de-
tector unit.. .. 21 0 0 A

ANTICAPACITY SWITCH.
specially designed for use in ItAdi
Circuits. Capacity reduced t

minimum.
No. 235, 1 pole change over £012 5 A
No. 236, 2 £015 0 A
No. 237, 3 £0 17 8 A
No. 238, 5 £1 00 A

TELEPHONE TRANSFORMERS.
For use with 120 ohm telephones
and baud speakers. Each tested at
500 volts winding to winding.
Distortion and leakage noises r -

ducal to a minimum.
No. 227, unmounted £1 0 0 B
No. 285, in polished

walnut box .. 10 0 B

BURNDEPT
:\N '\-\ kz'N N

MANUFACTURED BY US IN
OUR FACTORIES AT BLACK-
HEATH AND USED IN OUR
:: FAMOUS RECEIVERS. ::
Write for our Catalogue,
sent post free. Section I:
Amateur and Experimental.

Section III: Broadcast.
BURNDEPT, LTD.

London °thee and Shou'rowns :
15, Bedford St., Strand, W.C.2,
AERIAL & EASTNOR WORKS :

Blackheath, S.E,3.
London Assurance House, Bond Place, Leeds.

61, Bridge St.. Manchester.
133, New St., Birmingham.

93, Holm St., Glasgow.
iy Playhouse Arcade,

Guildford.
Bank Bldgs., Middle St.,

Ye evil.

246, George St., Aberdeen.

CONCERT COILS
are single layer coils wound on
ebonite, and are the most efficient
coils for the reception of wireless
speech. Set of 4 concert coils

SA-S.4 0 0 A
RHEOSTATS,

moulded block of special heat -re-
sisting composition, ebonite knob.
No. 270, 7 ohms, 1 amp £0 5 0 A
No. 275, as 270 in wal-

nut box .. £0 12 6 A
Also supplied at same prices :

No. 271, 3 ohms, 2 amps
No. 272, 1.4 ohms, 3 amps.

COILHOLDERS,
a well -designed collholder of hand-
some appearance, moving holders
geared 5-1, very smooth action,
enabling fine adjustmsnt's to be
made.

'No. 135, for mounting £1 10 0 A
No. 136, on oak bass

with terminals .. £2 15 0 A
INTERVALVE TRANSFORMERS,

designed to give maximum ampli-
fication with minimum distortion.
Tested at 500 volts winding to
winding and frame. Minimum re-
sistance 250 megohms.
No. 226, in cardboard

box with diagram
of connections .. £1 5 0 B

No. 283, in polished
walnut box, ebonite

. panels and terminals £1 17 6 B

BROWN'S
g A L

HEADPHONES
BRITIS II
AND BEST
THE FINEST
HEADPHONES
PROCURABLE for

30/-
This price is for one
pair of either 120 or
4000 ohm phones in-
cluding cords of good

quality.
Catalogue, post free,
glees you detailsof our Wireless
Headphones, LoudSpeakers anti- Amplifiers Type F "Featherweight," Actual

seight, including ccrds, is e oz. only.

Obtainable from All Wireless Dealers.

S. G. BROWN, L
London Showrooms (Retail only):

19, MORTIMER STREET, LONDON, W.1..
Head Office & Works (Trade Only) Victoria Road, North Acton, W.8

TD.

--saallolia.sollossamosar

"Just as if I had switched
Itin another Valve.

Read the testimony of a ,user of Cr ystor Cowl Insulators
"I was recommended by Mr. - (a well-known amateur)"" to fit your Cowl Insulators to my aerial

. . . . the '" effect was extraordinary ; it was just as if I had switched "" in another valve . . . . I received signals I had "" never heard before . S. D. (Ealing) "

THE ONLY WAY TO OBTAIN
I00 1, AERIAL EFFICIENCY

USE

....
i Straight
curved
desTred1

eunet,P11°
COWL

INSULATORS
(Patent Applied for)

CRYSTOR AERIAL INSULATORS ..Price 1/9 eacli
CRYSTOR VERTICAL LEAD-IN .. Price 6/-
CRYSTOR HORIZONTAL LEAD-IN ..Price 6;'6
LEAD-IN EXTENSION, 4 -in. ..Price 1/6

SOLE DISTRIBLIING AGENTS :

WIRELESS AGENCIES Ltd.,
64, Mortimer St., London, W.1.

'Phone: Museum 2672. 'Grams Adragonax, IVesdo, London.

1



Popular Wireless Weekly, [Hare/, 3rd, 1923.

POPULAR WIRELESS
March 3rd, 1923.1 SCIENTIFIC ADVISER, SIR OLIVER LODGE, F.R.S., D.Sc. [livery Friday.

TOPICAL NOTES AND NEWS.
Our New Cover.

HOW do you like our new cover scheme?
The Editor tells me that a good many
readers seem disappointed in the old

cover, and, to tell you the honest truth, I did
not care very much for it myself. After all,
POPULAR WIRELESS has the largest circula-
tion of any wireless paper in the country,
and it is only right that its cover should be a
little more dignified.

This number is rathet a special effort, as
1 think you will agree when you glance
through the pages. For one thing, it carries
the announcement that Sir Oliver Lodge
has accepted the appointment of scientific
adviser to POPULAR WIRELESS, and the
first of a series of articles by him appears on
page 3.

'Altogether a "bumper " number.

Northern Ireland Licences.
IT has been arranged with the Govern -

meat pf Northern Ireland that licences
for wireless stations for the reception

of music and other matter broadcast by
wireless telephony shall be issued at the
Belfast Head Post Office in approved areas
to persons in Northern Ireland. Forms of
application for such licences will be stocked
at all head and branch Post Offices, but
not at sub -Post Offices. No broadcast
receiving licence will be issued except where
the Ministry of Home Affairs has approved
the application. Licences for the reception
of broadcast matter are confined to appara-
tus which is manufactured by members of
the British Broadcasting Company, and
which bears the registered trade mark of
that company, indicating that the apparatus
is of a type approved by the Postmaster-.
General,

Glasgow Broadcasting Station.
THE Glasgow broadcasting station at

Port Dundas will open in the first
week of March. Mr. J. C. W. Reith,

general Manager,- and Captain P. P: Eekers-
ley, chief engineer of the British Broadcasting
Company, have selected a site for the studio
and office, the equipment of which will be
carried out without delay.

* *

Wireless in the " House."
Al 7 HETFIER the Post Office will introduce

V V a new measure to regularise the new
position created by the advent of

broadcasting is not yet decided. It may be
recalled that the late Postmaster -General,
Mr. Kellaway, introduced the Wireless
Telegraphs and Signalling Bill on June 13
of last year " to make further provision
with respect to the regulation of wireless
telegraphy and visual and sound signals."
The change of Government, however, held
up the measure, and the point now is,
whether it would be advisable to reintroduce
it as it stands or scrap it, and bring forward
an entirely new Bill.

Higher Education Broadcast.
IT is reported that lectures given at

the Sorbonne, the College de France,
and other seats of higher education

in Paris are to be broadcast by wireless.
At first lectures will be confined to topics
of general interest, but if the experiment
succeeds, it is hoped to send out courses on
specialised and technical subjects.

*

An Up-to-date " Charahanc."
AMOTOR coach was seen recently in

Birmingham fitted with a wireless
installation. An overhead aerial en-

abled the passengers to hear all the broad-
casting programme by means of a four -valve
set and loud speaker.

* * *

The Radio Association.
IT is announced that Sir Arthur Stanley,

C.B.E., C.B., M.V.0., has accepted the
Presidency of the Radio Association.

Wireless in Warfare.
AN informative lec-

ture on .the
subject of the

development of radio
signalling was deliv-
ered recently by Major
Rupert Stanley, LL.D.,
M.I.E.E., principal
Municipal College of
Technology, Belfast, to
the members of the
Belfast Transport
Officials' Club, at their
looms, Queen's Square.

The lecturer gave a
vivid description of the
use of wireless tele-
graphy during the war.
He explained how the
movements of bat-
teries were detected,
and, in consequence,
how the British. be-
came informed as to
where the " push" was
about to take place.
By means of listening -
in, too, they knew the
movements of Zep-
pelins, and *ere able to
send accurate inform-
ation, regarding them
to the proper sources.

*

Wireless on Lifeboats.
AN order for 14 life-

boats for some of
the leading

steamship companies
has just been com-
pleted by Messrs. Har-

land & Wolff, Ltd. The first to be
delivered includes a wireless installation
in the forecastle, and it is a good indication
of the value placed on wireless in this
capacity when it is noted that the seating
accommodation is seduced from 40 to 36
in order to make room for it.

*

An " Aerial Hunt."
THE Norwich and District Radio Society

recently conducted, under the auspices
of a special committee, an " aerial

hunt " to locate and endeavour to " round
up " local amateurs not yet members of the
society. I cannot help wondering how
many " licence dodgers ' were startled by
these worthy " investigators " during the
above proceedings.

A Reduced Wave -length.
THE Cardiff Broadcasting Station had

not been in operation for many days
before it became apparent that 395

metres was much too near the 385 of
(Continued on 92 ext page.)

OUR SCIENTIFIC ADVISER.

It gives me great pleasure to announce that Sir Oliver Lodge,
F.R.S., D.Sc., M.I.E.E., has accepted the post of scientific adviser to
" Popular Wireless." The contributions made to science-and
especially Radio science-by Sir Oliver Lodge are too well known to
need recapitulation here ; but I feel sure that readers of this journal
will keenly appreciate the acquisition of the services of such a well-
known scientist as Sir Oliver Lodge in the capacity of scientific
adviser .to "Popular Wireless."-The Editor,

Clue or the latest photographs of Sir Oliver Lodge.
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NOTES AND NEWS.
(Continued from previous page.)

Manchester and that listeners -in situated
in midway districts were having a pretty
" thin" time. Therefore Cardiff was dropped
to 353 metres and this will be its permanent
wave -length. There are still a few grumblers
in Wales who complain that the five -valve
sets installed especially for 2 L 0 will now be
rendered useless by jamming from Cardiff.
Ildwever, if the intentions of B.B.C. are
carried, as they will be if the public support
them, there will be no cause to grumble
as to the quality of the Cardiff transmissions.
Anyway, five valves will bring in some
excellent French broadcasting on very
dissimilar wave -lengths.

Still Increasing.
ACCORDING to the " Birmingham

Post " there are now 10,000 wireless
sets in use in Birmingham and dis-

tricts. I wonder whether a margin is allowed
in this estimafe for the " Bilkers."

* . *

Novelty Wearing Off.
THE B.B.C. state that the cost of upkeep

of their various stations is very con-
siderably increasing. In the early

days of broadcasting in this country people
were inclined to give their services at a
more or less nominal fee, but now that, the
first " edge " has worn off more normal

THE IDEAL HOME EXHIBITION.
The Daily Mail Ideal Home Exhibition, at

Olympia, should he visited by every reader
of POPULAR WIRELESS. In the New
Gallery Hall there is a special Radio Section.
Some forty-two prominent wireless inanufac
turers have booked stalls, and some of them
are reviewed in this number of POPULAR
WIRELESS. The review will be conclude.:1
next week, and will be followed by a sum
mars and criticism of the most original and
useful features seen at the Radio Section of
the Exhibition. Special photographs are be.
ins obtained for this critique. Readers in
the provinces who are unable to attend the
exhibition will find the completed review of
the exhibits of great use, and as there is
sure to be a big demand for future numbers
of POPULAR WIRELESS it would be
advisable to order a copy in advance.

THE EDITOR.

figures are being charged. That is the
reason for the increase in expenses put for-
ward by the B.B.C. I cannot help thinking,
however, that there will always be a very
large number of artists willing to broadcast
for not much more than a matter of " ex-
penses " in order to obtain the publicity
that broadcasting offers. It is about, as
good as the proverbial " stolen jewels."

The B.B.C. Programmes.
ADEPUTATION from the Broadcasting

Co., consisting of Sir William Noble
and Mr. J. C. W. Reith, was recently

received at a joint conference of the council
of the Newspaper Proprietors Association.
It was decided that newspapers might insert
the B.B.C. programmes at their own dis-
cretion for a period of six months, when the
matter will again come up for consideration.

* * *
The Ideal Home Exhibition.

iALL roads lead to Olympia, and all
readers of POPULAR WIRELESS should
do their best to pay a visit to the

"Daily Mail " Ideal Home Exhibition.
The wireless section is situated in the New
Gallery Hall, and some 42 prominent firms
arc exhibiting there.

At POPULAR WIRELESS stall experts will
be in constant attendance to answer
queries, and, a very special attraction will
be a 24 -page book-a complete " Outline of
Wireless "-presented free to all who ask
for it.

So ,roll -up in your thousands !
* * *

A Talk for Scouts.
IHEAR the B.B.C. have arranged

regular " Talks to Scouts " for a period
of ten minutes every Thursday-from

6.50 to 7 p.m. This feature should be of
considerable interest to the thousands of
Scouts who are interested in wireless.

* * *

Various Items.
MESSRS. A. W. GAMAGE, Ltd., inform

me that their stand number at
Olympia will be 19, and not 26 as

given in, their report of their exhibits to the
Editor.

Glasgow station is expected to commence
with the opening of ,the Glasgow opera
season, on March 19th.

I have just examined a very novel terminal
produced by the Birmingham Products Co.,
which should have quite a vogue with experi.
menters. The Birmingham Products Co.

will be pleased to give details to readers
asking for particulars.

* * *

The Editor asks me to state that he
has received several new catalogues from
various firms which will be reviewed in a
subsequent issue.

* * *

The Radio Waveora, Co. has removed to
1A, Garvan Road, Hammersmith, W. 6.

Messrs. Peto-Scott Co., Ltd., state that
owing to an unfortunate mistake a number
of " Turrode " plugs _have been sold to
customers incorrectly wired up. Will
customers please return these plugs at. once,
when new ones will be supplied.

* * *

Messrs. Alfred Graham & Co. state that
in a recent issue of this paper the Amplion
Junior Loud Speaker was priced at 45s.
instead of 50s.

* * *

Mr. Ben Tillett is to ask the Prime
Minister whether he will consider the
practicability of arranging for the pro-
ceedings of the House of Commons to be
broadcast, in order that there may be closer
touch between Parliament and the people.

ARIEL.

Station.

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

TELEPHONY AND MUSIC TRANSMISSIONS.

Call sign. Wave -length
in metres.

Remarks.

London Broadcasting
Station, Strand .. 2 L 0 369  Usually every evening, 5 to 5.45 p.m. ;

7 and 9.30 News ; 7.15 Orchestra ;
8.25 to 10.30 Music.

Newcastle Broadcasting
Station .. .. 5 N 0 . 400  As a rule from 7 to 10 p.m.

Manchester Broadcasting
Station .. 2 Z Y 385 .. Every evening, usually from 4.30 to

10 p.m.
Birmingham (Witten)

Broadcasting Station 5 I T 425  Every evening, usually from 6.30 to 10
p.m. (News, Concerts, etc.).

Glasgow Broadcasting
Station .. 5 S C 415 . Commencing shortly.

Cardiff Broadcasting
Station .. 5 W A 353 5 to 10 p.m.

Croydon  G E D .. 900 Throughout clay to aeroplanes.
Paris ..  FL .. 2,600 11.15 a.m. Weather report ; 6.20-7 p.m.

Weather report and Concert ; 10.10
Concert.

Konigswusterhausen L P .. 2,800 4 to 6.30 p.m.
The Hague PCGG .. 1,085 Sundays, 3 to 5 p.m. (Concert.)
Hazen .. 0 P V H .. 1,100 12 o'c. and 16.50 o'c. Telephony.
Radio-Electrique, Paris  1,565 5.5 p.m. News Items ; 5.15 to 6.10 Con-

cert ; 8.45 p.m. News Items ; 9 to 10
p.m. Concert.

School of Posts and
Telegraphs, Paris .. 450  . Every Tuesday and Thursday, 7.45-

10 p.m. Saturdays, 4.30-7.30 p.m.
Note.-See announcements in daily Press for last minute alterations in times of Broad-

casting Programmes. No Broadcasting during hours of public worship on Sundays.
NorE.-The Bar Lightship, Liverpool,

sends telephony at 7 a.m., '9 a.m., 11 a.m.,
12 noon, 1 p.m., and every two hours until
9 p.m. Calls " Dock Office." Liverpool
answers " Bar Ship."

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

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

All times given are G.M.T.
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SOME WIRELESS OBSERVATIONS.
By SDI OLIVER LODGE, F.R.S., D.Sc., M.I.E.E. (Scientific Adviser to POPULAR WIRE LESS.)

Sir Oliver Lodge has written a series of articles for POPULAR WIRELESS, the first of which is
given in this issue. This series is primarily intended for the experimenter, and constitutes the com-
mencement of a regular weekly feature for the advanced amateur. The Beginner is catered for
in another special supplement. Readers will be glad to learn that Sir Oliver Lodge has also accepted

the appointment of Scientific Adviser to this journal.-THE EDITOR.

AT the outset I want to acknowledge the
help of my assistant, Mr. Edward E.
Robinson, whose practical experience

and instinctive recognition of the kind of
problems which occur in connection with
the winding of coils and other arrangements
for wireless telegraphy has been of great
assistance ; and to him some of the in-
cipient ideas here worked out are due.

The main essentials of a wireless installa-
tion are capacity and self-induction ; intro-
duced, for a receiving station, into a
collector and a detector ; and, for an
emitting station, into a generator and an
emitter. The emitter and the collector are
one and the same. Transfer from generator
to detector is effected by a switch. Capacity
and self-induction are the essential in-
gredients of an aerial, and it is on them that
the wave -length depends. But it is a ques-
tion what value the capacity and self-
induction shall have, and how they shall be
arranged.

Confine Capacity to Aerial.
It is obvious that the more open the

cmacity, the better will it serve as emitter
or collector ; hence, whatever capacity is
used, it should mainly be in the aerial, for
highest efficiency. Any defect of capacity
in the aerial can be supplemented by a
closed adjustable capacity, which, of course.
is very convenient, and will always be
subordinately required for tuning.

If the aerial could be arranged so as to
 extend to a great vertical'eight, its capacity
would be as open as possible, and its
efficiency as emitter or absorber would be
correspondingly high ; for both the radiat-
ing and the absorbing power is proportional
to the square of the height.

But there are practical limitations to the
height convenient, so that when the greatest
available height is attained, any bulk of the
aerial beyond that is naturally horizontal.

In every ordinary case, however, the
figure expressing the electrostatic capacity
of an aerial in metres is small. It depends
On the length of wire used, but is always in-
comparably smaller than the length of that
wire. Expressed in electrostatic measure,
we shall find that for an open vertical wire
the capacity is about one -twentieth the
length of the wire, and that the capacity of
an aerial is seldom more than one -fifteenth
of the wire used in its construction. Often
it is much less.

The wave -length, however, depends on
the capacity and the self-induction, being
indeed six times the geometric mean of
these two lengths. So, for any considerable
wave -length, the length representing elec-
tric capacity being small, the length repre-
senting magnetic induction must be great.

Hence, to get any reasonable wave-
length, the capacity of the aerial must be
suppleinented or reinforced and made
effective by a considerable amount of self-
induction. But whereas the capacity area

may with advantage be as extensive as
possible, there is no advantage in extending
the self-induction; on the contrary, there
is an advantage in compressing it into small
compass, so that quite a minute coil will
serve for a great wave -length.

Why should there be this advantage in
constricting the self-induction coil ? Be-
cause any capacity which it possesses is
useless and, to some extent, deleterious.
There is no gain in mixing up capacity and
self-induction. They should be kept distinct
and separate. The upper part of the aerial,
combined with the earth below it, should
have all the capacity ; and the self-induction
coil should have as little as possible. Then
the wave -length has a chance of being clear
and definite.

Whatever Capacity exists between the
turns of the coil has the effect of shunting
some of the oscillation. and making it use-
less. The shunted portions would have any
number of indefinite frequencies, and would
not contribute to the main wave -length.

Use of Stranded Wires.
This has become known to practical men,

and, as a result, what is called basket
winding has often been adopted, in order
that the turns of wire may have some in-
tervening space between them, and so not
lie too close together. Of course, this has
some effect in diminishing self-induction as
well as capacity, since the magnetic in-
fluence of the turns of wire on each other is
diminished. But the reduction in capacity
is found to more than compensate this dis-
advantage, and it is easy enough to get
sufficient self-induction by making the coil
bigger.

Only, of course, then more wire has to be
used for the coil ; and the more wire it
contains, the more capacity it has. So it is
evidently a question of compromise, and
the best result has to be found by practice.
Some capacity between the turns is inevit-
able ; and, apart from basket winding, we
may consider how best to secure a minimum
of it.

First of all, then, thin wire is indicated.
From the capacity point of view, the thinner
the better. The only disadvantage of thin
wire is that its resistance is high. But
resistance only affects the damping of the
vibrations ; and the vibrations are usually
sufficiently persistent to cause damping to
have no great importance, unless it be
excessive. Damping by radiation of energy
is inevitable, and moreover useful. Other
damping is of no use, but it is usually small
in comparison. Of course, the wire must be
of the highest conductivity. But, given
that, there is a gain -in keeping its thickness
very small, say No. 40 S.W.G., or even
thinner.

If in any case so much wire has to be used
that its resistance does become excessive,
then instead of making the wire thicker it

would be better to have several wires in
parallel, the said wires being very thinly
insulated from each other, and then stranded
or laid together.

A strand of this kind forms a very perfect
conductor for high -frequency oscillations.
inasmuch as every part of a thin wire helps

to carry the current; whereas only the
outside of a thick wire is effectively con-
ductive for an extremely high frequency of
oscillation, so that the effective resistance
of a thick wire is considerably greater than
it would appear to be when measured in the
ordinary way with steady currents and a
Wheatstone bridge. Such considerations do
not apply to a strand of fine wires, however
thinly insulated from each other they are.

Advantage of Cotton Covering.
It may be said-why insulate the parallel

wires from each other at all ? But it is clear
that if they are in metallic communication,
all along their length, they virtually consti-
tute a thick wire. The ether waves cannot
then gain access to more than the combined
periphery. The inner wires will be screened
by the outer ones, just as the interior of a
thick conductor is screened. Whereas if
there is any insulating material between
them, however thin, the ether waves can,
as it were, soak in and utilise the conducting
power of all the wires. (It must be remem-
bered that it is the ether, and not the copper,
which really transmits the energy ; the
function of the insulating material is vital.)

Given then as thin a conductor as suffices
for the quantity of electricity to be con-
veyed, the expression for the capacity of
such a wire shows that in order to keep it
small the turns of wire in a coil had better
not lie close together. They can be separated
by an air space, or they might be separated
by a thick cotton covering outside the real
insulation-a covering as airy and uncom-
pact as it can conveniently be made.

However that may be, and however the
distance between the wires is secured, it
can be allowed for in the calculation ; and
the best method of obtaining the separation
can be left to instrument makers.

The main consideration is to use as little
wire as possible in the self-induction part
of an aerial ; or, in other words, to wind
the coil so as to get the maximum self-
induction out of a given length of wire.
This will have a double advantage. It will
keep down the resistance, and it will keep
down the capacity-both of which must
obviously depend on the length of wire used.

As far as I know, insufficient attention'
has hitherto been paid to this important
consideration, and I doubt if coils are often
wound so as to obtain the maximum self-
induction. I regard this as important, and
propose to take it fully into consideration.

(Another article by Sir Oliver Lodge next
week.)
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THE ADVANTAGE OF A HIGH AERIAL.
By "NORAB."

MOSUL, that " bone of contention " of
the Eastern dispute, looms very
much to the fore in public discussions

to -day. The writer was- fortunate in being
one of the first to enter the town in Novem-
ber, 1918, when our troops occupied it, and,
as a wireless enthusiast, was delighted
when we discovered that the German
wireless station had fallen into our hands;
intact.

The first point of interest and surprise
was the very high aerial that the station
rossessed. It stood out defiantly against

Portable Mast used at Mosul by our troops during
the War.

a background of beautiful blue sky, relieved
only by small " cotton -wool " clouds. I
had been engaged on war -time stations in
that vicinity since 1914, and had many
times cause to swear at the Mosul radio,
because he worked incessantly and
" jammed " our reception unmercifully.

Every Possible Foot.
The installation was of the usual mobile

Telefunken 11 -kw. pattern, with a normal
range of 250 milekl, but I have reason to be
certain that a much greater distance was
spanned when it was so desired. The
Telefunken apparatus has always proved
itself remarkably efficient in regard to
transmission over great distances, and
" out East," where very strong " static "
interference was present, the advantage of
the quenched " spark, employed by that
system, was amply demonstrated.

In addition to the benefit obtained from
using such a discharger, I was convinced,
from the many captured enemy stations I

saw, that advantage was always taken of
every foot of mast that could possibly be
erected, and this factor very materially
assisted both the transmitting and recep-
tion distances covered by the stations. ,

The photograph of the mast at Maul
reminds me of the height question. Ex-
periments have proved that up to a distance
of about 200 miles reception varies
directly as height of aerial. This is very
remarkably demonstrated when working
over deserts. I have known instances
where the hoisting of an aerial 10 ft. more
has made all the difference in " good " and

" bad " signals, and has made regular
communication possible, where otherwise
it would have been useless to have attempted
to carry on.

Many persons will not, of course, be able
to erect an aerial as high as they may wish,
owing to local conditions, or lack -of space
for masts, but I would advise all who can
possibly increase their aerial height at all to
do so. We have only to consider the aerial
systems of the navies of the world, and also
land stations, to realise what a definite
factor height plays in efficiency of radio.

So pull in that " slack " and aim high t

" HARASSED HUMOUR."
An Impression of F. W. Thomas Broadcasting at 2 L 0.

By K. D. R.

THERE is a peculiar, weird, and almost
paralysing atmosphere about a broad.
casting studio, with its horrible silence

and heavy draperies. I have watched
many vocalists and entertainers go cheerfully
up to that seventh floor of Marconi House,
bound for the studio of the London Broad-
casting Station for the first time, chatting
gaily, as if speaking into a microphone was
the easiest thing in the world ; but the
moment that they enter the room itself a
great change comes over them. The gay
manner and flippant air have gone, and as
you look round you are inclined to wonder
whether you have not stepped into the wait-
ing -room of some dentist, while instinctively
you listen for the dread "Next,- please ! "

Mr. F. W. Thomas, the well-known
humorous writer of " The Star," was no less
perturbed than the rest by the uncanny
stillness that pervaded everything when he
went to 2 L 0 to read one or two of his
stories the other evening.

Not at All Funny !
Laughing and chatting cheerfully as he

went up the long corridor to the torture
chamber," he came to a sudden stop when
he saw die forbidding looking instrument
into which he had to speak.' He glanced
behind him as if seeking escape, but the door
had swung quietly to, and there was nothing
for it but to go on and hope for the best.

" Whatever did I come here for ? " he
groaned.

We explained thathe was going to read one
or two of his stories, and that he had come
to be funny.

" Funny ? " he -gasped. " I am not a funny
man, and even if I were I couldn't be funny
down a thing like that."

He pointed to the awe-inspiring pile of
sugar boxes and wire and cylinders into
which he had to speak.

He was further assured that it was quite
an easy thing to talk into the microphones,

and at last he cautiously advanced towards
the monster.

Quite Harmless.
Upon closer examination, Mr. Thomas .

saw that it was apparently " harmless," and
he was shown how and where to stand,while
he delivered his speech. Then " time" was
called and, pulling himself together, the
humorist launched forth into one of his
funniest stories. And the funniest thing
about it was the fact that his story really
was funny.

At the end of the first tale he decided ho
had had quite enough, but after a little per-
suasion consented to read another.

" Well, what did you feel like ? " I asked,
when he had finished:

" Feel like ? " he said ; "like.nothing on
earth ! It is about the worst evening that I
have ever gone through. Ugh ! "

" I am sure it went off quite all right,",
1 remarked.

" I hope it did. All the afternoon my
friends have been puffing my leg about it,
and I know that several of them intended to
listen in while I was speaking. Just to be
able to congratulate me, as they said, when
they see me to -morrow.

Worst of all," he went on, " my family,
including the children, have been listening
also, and I sha'n't half know about it when I
get home. I think that there ought Co be
some arrangement here so that the speaker
can hear what it sounds like while he is
speaking. I suppose it is rather a difficult
business, though. I wish I could haVe
heard what sort of an idiot I was making of
myself. Still, I shall soon know when I get
home."he

was assured that he really
had not made " an idiot of himself,"
that his stories had been heard quite dis-
tinctly, and that everything had gone off as
it should, but he was not satisfied, and went
home, as he remarked, "'to hear the worst."
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NOW
OPEN
10 a.m.
to
10 p.m.
Daily.

CleDailyMail
Ideal Home
Exhibition
OLYMPIA , LONDON,W
MARCH 1st to 24TH.1923

Come and See the
Radio Exhibition

Th3 Biggest and
Best Exhibition in
the history of

Olympia
Bungalow Town

The Royal Gardens
Young Farmers'

Demonstration

Radio Section
Cairo in London
Poultry Section

Food and Cookery
Furnishing and

Decoration

Lighting and Heating

Music and
Recreation

Labour Saving

Admission
2/ -

(Inc. Tax)

Admission
After 6 p: m,

11 -

The Home Wireless Section at the
Ideal Home Exhibition is an up-to-date
Radio Exhibition in itself. Organised
by the National Association of Radio
Manufacturers, it includes about 40 ex-
hibits representative of all that is latest
and best in radio development.
Supplementary to the section there are
wireless concerts daily in the Minor
Hall of Olympia, with free seating
accommodation for 1,000 people.
Are you getting the best results from
your set? The Radio Section will show
you how to improve it.
Have you seen the newest Radio inven-
tions and improvements ? Come to
Olympia and have them explained to
you.
Have you any Radie, problems ? Come
to Olympia and let the experts advise
you.
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ERVICE
IGNALS

CONCENTRATED EFFICIENCY
-the Condenser Condensed.

The new Polar Variable Condenser embodies
maximum efficiency with minimum dimensions at
minimum cost.

Made in three ranges:
.0001 to ,001 mfd.

.00005 to ,0005 mfd.

.00005 to ,0003 mfd.
All types are of the same dimensions -3 ins. by
31 ins. by I in.-and sold at the same price .-
14/9 for panel mounting. Post free.
20/9 mounted in polished wood case. Post free.

" POLAR " THREE -COIL TUNING -STAND.
Of sound design, good workmanship, and fine finish.
The centre coil is rigid, while the outer ones can be
rotated independently about their axes of support, or
swung both together in planes parallel to that of the
fixed coil. The former movement is controlled by
two independent handles, one at each side, the latter
by a single handle at the rear. The length of the
handles is such as to prevent the hands of the
operator from adding temporarily to the capacity
while making the adjustments.
The coil -holders are of ebonite arranged for
standard coil -plugs. They are carried on solid brass
swivels. The whole is mounted on an ebonite panel
supported by a polished wood base. All brass parts
are highly lacquered, and the complete instrument is
finished in a first-class manner.

Price 31/- Post free.
THE

RADIO COMMUNICATION C ° LTD
35, NORFOLK STREET, LONDON, W.C.2.

.1'2/4.1.41CIE-ES:
NEWCASTLE: SOUTHAMPTON: CARDIFF: LIVERPOOL: GLASGOW:
,17 Sandhill. 19 Queen's Terrace. Atlas Chambers, James Street. 67 Dale Street. 116 Hope Street.

-i - WARRINGTON -37 Bridge Street. ABERDEEN --9 Madden Street.

IDEAL HONE EXHIDITOY-,Stand 40, New Hall Gallery.
t!_...-,...rw...................-----4.---.-7-s...-.c

- -467 ...--"=---........A...-....-.....
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THE
CARDIFF BROADCASTING

STATION
( By Our Representative in Cardiff.)

5 W A on the waves at last And be it
placed on record that the launching

ceremony was both sparkling and impres-
sive. Well, " South Walians '! have waited
long and impatiently. Many receiving
instruments were ready before last Christ-
mas, by which time the station was expected
to be ready. January passed ; hope was
deferred. At last February 13th proved
to be the date, and the success achieved has
compensated for the delay.
Distinguished Visitors.

Through the great courtesy of the station
director, Mr. Fred Roberts, our special
representative was enabled to witness the
inauguration in the company of Lord Gain.
ford (Chairman of the B.B.C.), the Lord
Mayor of Cardiff (Alderman Dr. J. J. E.
Biggs), Sir William Noble, Sir W. R. Smith,
Mr. John Duncan, Mr. J. C. W. Reith
(General Manager of the B.B.C.), Mr. John
Cory, Capt. Crompton, O.B.E. (Supt.
Engineer of the Cardiff G.R0.), and Mr.
Arthur R. Burrows (director of programmes
for the B.B.C.).

Speaking into the microphone, Mr. Reith
introduced Lord Gainford to listeners -in,
and referred to a new microphone to be
installed shortly, which would do the work
of the eight phones now in use, with
expected improvement in transmission.
The King's Speech.

Lord Gainford opened his speech with
the appended message from Mr. Lloyd
George :

" It is with great satisfaction that I learn
of the opening of a wireless station in
Cardiff. I am following with the greatest
interest the developments of this marvellous
discovery, and am glad that Wales is taking
part in, and benefiting by, the progress
which is being made in this direction.'

In the course of his address, his lordship
mentioned that the Broadcasting Company
had endeavoured to secure permission for
the King's Speech to be conveyed directly
from the House of Lords to all broadcasting
stations. Unfortunately, and without
apparent reason, the suggestion had been
turned down.
Dealing with Possibilities.

Sir William Noble, a director of the
company, then addressed the unseen
audience, concluding with the hope that the
great musical festivals of Wales, would be
broadcast, " so that many thousands
sitting by their own fireside WO ult.' agree
with the poet who wrote :

, And the night was filled with music,
For the cares that infest the day

Fold up their tents like the Arab
And as silently steal away."

The Lord Mayor very gratefully voiced
the gratitude of all listeners -in for the
nightly service of wireless telephony. "The
standard of intellectual and artistic life,"
he said, " will be raised." He concluded
with the moving words :

" We ha$e begun to recognise that there
(Continued on next page.)

The Lord Mayor of Cardiff Opening the Station. Left.to Right :- Mr. Reith, Mr. Burrows, Mr. Fred
Roberts, Lord Gainford, Capt. Crompton, O.B.E., the Lord Mayor of Cardiff (at the Phone), Sir Wm.

Noble, Mr. John Cory.

Listening -in with the presentation set in the Mayor's Parlour at the City Hall, Mrs. Coope and the
Lady Mayoress are seated in the front row.

Left to Right-Front Row :-Mr. Mostyn Thomas (at the Phone), Miss Gladys Palmer, Mr. W. E
Canton, Madame Fairborn, Madame Dilys Jones -Thomas.

Bach Row -(standing) Mr. John Hill, Mrs. John Hill, Mr. Ronald Chivers, and Mr. Fred Roberts.
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THE CARDIFF BROADCAST-
ING STATION.

contina,W front pagr.)

are around us in the ether activities,
powers, and if an appropriate transformation
of electrical energy can enable the waves of
sound to be projected to an almost indefinite
distance, what further effects may not be
produced in the ether by some similar trans-
formation ? This is a dream, of course ;
but may not, for example, the vibrations of
light be projected in a comparable manner,
and may it not become possible actually to
see in this country the scenery, the archi-
tecture, the statuary, and the paintings
of Italy, Greece, and Egypt ? ".

The "Music Room."
The station was then formally declared.

to be open. Undoubtedly Dr. Biggs carried
out his part in a manner -right worthy of the
official head of a great city. A more im-
pressive and appropriate ending to a speech
On such an occasion can hardly be conceived. -

Meanwhile another ceremony was taking
place in the Mayor's parlour at the City Hall,
where Mr. Cooper, acting district manager
of the Metropolitan -Vickers Company,
presented a receiving instrument, on behalf
of his firm, to the then head of the city and
future Lord Mayors. The Lady Mayoress
accepted the gift, and thanked the company
for their generosity. The acceptance was
supported by members of the City Council,
and those present spent the evening listen-
ing -in to the proceedings recorded above and
the subsequent programme of music.

It is necessary to state that the music
mom is installed above the premises of the
Castle Street cinema, about three minutes
walk from the City Hall, and one and a half
miles from the transmitting instruments
housed at the Canton Power Station.
Owing to this latter, the transmission can be
tested every few minutes on a receiving
instrument placed in the ante -room to the
music chamber. Transmission is thus found
capable of improvement by t he immediate ad-
justment of the position of the microphones.

During the evening frequent messages
were received from all parts of the country
giving evidence of satisfaction with re-
tcption.

Taking the Photographs.
In the music room the scene at times was

an animated one. Photographers were
admitted in small groups, and occasionally
opened fire from the doorway, for the moons
would not comfortably hold more than the
officials, the musicians, and two or three
guests. Pleasure was manifest on all faces,
success being assured. On two occasions
the listeners -in were asked to " stand by "
while special photographs were taken.
This was for the benefit of the readers of
POPULAR WIRELESS. Unfortunately one of
the negatives, that of the Lord Mayor
speaking, was spoiled owing to the crush
in the doorway. The one shown herewith
takes its place. The second special photo-
graph is that of the artistes, with Mr.
Mostyn Thomas singing, and with our
Special representative standing at the back.

A Telegram Arrives,
Our heartiest congratulations to Mr. Fred

Roberts on his successful debut as director
Of music. His programme was both high.

class and extremely
pleasurable. High
praise, too, has been
earned by the Marconi
engineers for their
most efficient work.
The engineer -in -chief,
Mr. H. McCulloch, has
been ably seconded by
his colleagues, Messrs.
Chesterfield and
Boxer.

It remains 'to men-
tion that during the
evening a telegram
was handed in to Lord
Gainford, from Swale,
Richmond, Yorkshire.
It was from his son,
Lieut. the Hon. Joseph
Pease, conveying con-
gratulations on his
lordship's speech, and
which had been clearly
heard by Mr. and Mrs.
Pease.

I llustra!ed de
scriptive articles of
the Broadcasting
stations are wel-
comed. Copy
should not exceed
1,000 words in
length. Photos
should be very
clear and " sharp."

The aerial at the Cardiff Broadcasting Station is attached to a tall chimney
and has proved extraordinarily effective.

The valve -transmitting apparatus at the Cardiff Station of the British Broadcasting Co. These photos
were specially taken for "Popular Wireless" by Mr. C. E. Thompson, of Cardiff.
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Our Readers Finding ALL They Want at

GAMAGES of HOLBORN
In Wireless equipment, the all-important thing to -day is reliability. Radio is over -run with goods of irresponsible
makers. Your only protection is the standard brand of an established manufacturer. GAMAGES were making and
selling Amateur Wireless Apparatus in 1908 : to -day their goods are unrivalled for, reliability, design, and value for money.

tarshmumos

SINGLE -VALVE BROMICIIST RECEIVER IN
MAHOGANY CABINET

Complete and self-contained. Fully licensed and passed by the Post -
I master -General, -Regd. No. 1043. The tuning Coil (tapped in three places) I

and Variable Condenser give a wave -length of 300 to 020 metres. Fur -
I ther stages of amplification can be added, and with a low -frequency

amplifier a loud speaker can he effectively employed. This compact set
I will receive Telephony and Concerts 30 to 40 miles with surprising

clarity. The Cabinet contains a section to hold 'phones and valve when
I not in use. The lid can then be placed on, keeping the set free from
I `dust and preventing damage, etc. Price, includ-

ing Royalties and complete with all accessories
I 'Valve Panel alone, including Royalties 15s.- - - - -

VOLT -AMMETER
Watch type, dead heat. In
Nickelled Brass
Case. Reading
0-10 volts, 0-35
amps. Price

GNS.

The ONLY Crystal
Set that includes
BROWN'S 'PHONES

(High Resistance.
Super Sensitive) t

without extra cost.

,.r.....
Effective Telephony
Deceiving Range,
25 Miles

with surprising
clarity. Telegraphy
150 Miles

GAMAGES INTRODUCE -AN IMPROVED
BROADCAST CRYSTAL RECEIVING SET
Fully licensed by Postmaster -General. Regd. No. 226. Tuning Coil wound with
best quality wire and tapped in seven places. This, when used in conjunction
with the Variable Condenser, which is of the best possible workmanship. gives a
good variation of tuning. The Crystal Detector, designed to prevent dust from
deteriorating the sensitivity of the -crystal, contains our famous " Permanite "
Crystal, which has given such excellent results. A Fixed Condenser is incorporated,
while Terminals are fitted for extra inductance. The only Crystal Set that includes,
without extra cost, a pair of Brown's High -Resistance Super -Sensitive Headphones.
The task of finding a sensitive spot on the crystal is minimised by means of a
buzzer. Will receive Telephony for 30 miles, and signals from Spark stations
using a wave -length of 300-500 metres for 150 to 200 miles.
Complete in Polished Mahogany Cabinet, with instruments
mounted on polished Ebonite ; 'Phones, Aerial Wire, and
InSulators ready for use. Price

CRYSTAL CUPS (Actual size)
Similar to Illustration.

Turned Brass, Burnished and lac- 71,1
quered. Post 2d. Price  2'14.

CONTACT STUDS
High-class make and finish.

No. 1 as illustrated, 3/10 in. dia. by in.
thread with Flange, Washer and Nut.
No. 2, I in. dia. by 1 in. thread, without
Flange.
No. 3, # in. dia. by # in. thread, without

Flange. No. 4, 5/10 in. dia, by # in. thread without 1 //6
Flange. Post 4d. Per dozen

CAMACC

I

1/4.111

INDUCTANCE SLIDERS AND RODS
Complete as Illustration, with Terminal and Boles drilled ready for
fixing. The Slider, which is fitted with smoothly -working Plunger,
ensuring perfect contact on the inductance coil, is of Pol- -
ished Ebonite, handsomely finished. All metal parts are
made of Brass, Burnished and Lacquered.
f in. Square Rod (13 in. or 14 in. in length) with Slider. Price
Triangular Rod Ditto 4/0

Slider separately 2/6. Post 2d. Post Id.
When ordering state whether for square or triangular rod.

HIGH CLASS
SWITCHES
Suitable for use with
High -Frequency Cur-
rents requiring good
insulation. Beauti-
fhllYfinishedin Burn
ished Brass and
Ebonite. Contact
made by
Laminated
Spring.

Price
Post 4d.

9

"MAGNAPHONE"
HEAD RECEIVERS
Fitted with adjustable dia-
phragm. Comfortable i n
wear and efficient in use.
Ideal for
Telephony.
Wound to
2,000 ohms,
Wound to 4,000 ohms, 3 a.

Now Ready ! 9th Edition
Gamages' Famous Wireless

[CATALOGUE!
I Fully Illustrated. The Trade's Lowest I
; Prices for Radio Goods of thorough

Reliability. Write to -day It is Free I

HIGH-TENSION BATTERIES
15 -volt units. Easily connected for Valve
work, or supplied ready in Battery

21
Boxes. Size of unit, 9 x 3 x f in.
Well-known for efficiency, long 2
life, and adaptability. Price

HIGH-CLASS

LOW -FREQUENCY
TRANSFORMERS
As Illustration. Sullivan
make. Ratio 1-5. Very
efficient and well -made.

Price

CRYSTAL DETECTOR
London made. Silicon and
Gold Point, base 3} x 3 x f in.
of Polished Ma-
hogany Burn-
ished and Lac-
quered Brass
work, Ebonite
Knob.

Price

5/6
GAMAGES, HOLBORN, LONDON, E.C.1. (Stand 19 NEW iaa Olympia)
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CRYSTAL SET No. 1.
Single Circuit Crystal Receiving Set, com-
plete with one pair double head -phones
and aerial equipment. Approx. range
(with Standard P.O. Aerial), 25 miles.

Price complete £5 10 0

ROAD CASTING

rer
p

LGEC0PHONE
set, because-

Gecophone Sets are the most efficient on the
market, embodying all that is newest and best in
design, workmanship, and finish.

Listening -in Sets, are
devoid of all Technical Complications and can be
installed and operated with the utmost ease. Simplicity
is their salient feature.

If you desire to positively ensure the hest
possible reception from Wireless Broadcasting you can
do so by using the jGECOPHONE

GEC0PHONE

Volume of testimony from satisfied users.

CRYSTAL SET No. 2.
For more selective tuning than set No. T.
Complete with one pair double head-
phones and aerial equipment. Approx.
range (with Standard P.O. Aerial), 3o
miles.

Price complete £9 15 0

GECOPHONE. 2 -VALVE SET
A cabinet Set in polished mahogany of
handsome appearance. Complete with
valves, all batteries and one pair double
head -phones. Approx. range (with'
Standard P.O. Aerial), too miles.

Price complete £25 0 0

THE GENERAL ELECTRIC CO., LTD.

ktr.: HUD E NURi

Manufacturers (Wholnale only)

Head Office: MAGNET HOUSE, KINGSWAY, LONDON, W.C.2
Branches: Manchester, Birmingham, Glasgow, Garet% Newcastle, Dublin, Belfast, Bristol, Swansea,
Liverpool, Leeds, Sheffield, Nottingham, Ilull, Southampton, Cork, Aberdeen, Edinburgh, Ipswich, Dundee

Mt TRADE MAIL



sir

Popular Wireless Weekly, March 3rd, 1923. 11

LESS RANDOM REMARKS.
The second of two special articles of Interest to amateurs

By E. BLAKE A.M.I.E.E.

IN writing my article last week I took
the liberty of soaring beyond my usual
sober text -book style and subject,

but there was method in my madness,
inasmuch as I wished to direct the reader's
attention to universal principles prepara-
tory to the following attempt to show how
wireless is simply a special department of
one great fundamental organisation which
is at work in Nature.

A working universe, like a great busi-
ness, must be ruled by the execution of a
certain number of basic principles, which
the presiding genius adopts, specialises, or
develops to meet various needs and con-
tingencies. Ogre of the great ruling ideas
in the universe is called gravitation.

Matter in atomic or greater dimensions
attracts similar masses, in direct propor-
tion to the product of the masses and in
inverse proportion to the square of the
distance between the masses. Matter in
electronic dimensions repels matter of
similar dimensions ; hence, as matter is
composed of electrons, this simple law in
uncontrolled operation would resolve the
universe into electrons separated each
from each infinitely. But that would
bring to naught the idea of the universe
as we perceive it, and so a by-law is
enacted which forbids electrons to fly
apart.

Harmonic Motion.
That by-law we conceive as a thing

and name it " positive electricity," a
stuff we imagine to be endowed with the
power to attract electrons. Theory places
a quantity of positive electricity at the
core of every atom, its function being to
hold or tend to -hold the other components
of the atoms (electrons) in position, like
a sun with its attendant planets or a girl
and hergalaxy of mesmerised male admirers.

Another master idea is evolution, which
also has its by-laws, all working towards
that " one far off, divine event " towards
Which moves the one stuff, be it in the
form of inorganic matter, living matter, or
the mental and psychic bodies associated
with these and manifested as Society. I
apprehend that my readers will not welcome,
at the moment and in these pages, an
expansion of this particular idea, even
though wireless has played and will play
no small part in social evolution. There-
fore we will pass on to yet another master
idea, to which I referred last week, namely,
motion.

Everything is in motion. Brought to
absolute zero temperature particles of
matter might cease their eternal dance,
but in the aggregate they would still
revolve with the earth around its axis and
around the sun, and move with the rest of
the solar system through space. If eternal
vigilance is the price of security, eternal
movement is the price of existence. Forms
die and crumble to dust ; the heart and
brain of man become dust, but that dust
is for ever riumearying in movement. The

atoms which once composed the earliest
living forms are still dancing; Plato's brain,
Michael Angelo's hand, Buddha's heart, still
move as to their ultimate particles.

Perhaps the most widely distributed
form of motion observable in natural
phenomena is harmonic motion, the re-
currence of similar events. Periodicity
runs like a refrain throughout the play of
creation. " Consider the lilies ; " first the
seed, then the plant, and the flower, and
thereafter again the seed. Consider those
vital functions breathing and blood -
circulation, how rhythmic the movement
of the intercostal muscles and the rise
and fall 'of the thorax, how regular the
systole and diastole of the heart, the tick
of the pulse.

Science is Measurement.
Think of the ebb and flow of tides, the

regular succession of the seasons, and the
recurrence of day and night, the swiftly
spinning earth 'with its magnificent swoop
round the sun, itself a revolving body.
Wrench the mind from astronomical magni-
tudes to dwell upon the vibrations of
sounding bodies, the incredibly rapid
oscillations of electrons, and the infinitesimal
and eternal ripples in the ether. You
cannot entertain any doubt but that one
of the by-laws is periodicity. It rules
the life of the individual, the community,
and the race. It enters so deeply into
those causes which shape our  being that
one may say without exaggeration that
periodicity has made us what we are.

A simple case of harmonic motion is
that of a point moving uniformly round
the circumference of a circle ; another
example is the motion of a piston in a

cylinder, the piston -rod being imagined
infinite in length. The particles of
water move up and down in harmonic
motion during wave -propagation, and so
also do electrons in alternating or oscillating
currents.

The outstanding characteristic of simple
harmonic motion is that it follows a sine
law --that is to say, it may be represented
by a sine curve. I am warned off mathe-
matics by a discriminating Editor, but I
will permit myself to remark that amateurs
interested in wireless theory must learn about
sine curves or they will not progress very
far. To have drawn a series of sine and
cosine curves and to have digested their
significance and uses is the beginning of
a liberal education in wireless theory,
and as some grasp of theory is equivalent
to "knowing what you are doing "-well,
a nod is as good as a wink to a keen
fellow.

By means of these sine curves we can re-
present electrical oscillations and calculate
the frequency and wave -length concerned.
and the amplitude of the current or E.M.F.
at any moment of the cycle ; we can show
differences in phase by means of a plurality
of curves plotted, on a common base line,
we can show how " beats " are set up, and
what are their frequency and amplitude,
and from the areas of curves we can calculate
the power in a circuit.

Tackle this subject, and you will find
keener delight in your hobby by being
able to draw curves from figures taken
from your owar apparatus in operation.
In this connection I will repeat once more
the words of the sage, " When you can
measure a thing you know something
about it." Science is measurement.

THE P.M.G. AND HOME-MADE SETS.

INTERVIEWED at Birmingham by a
1 representative of POPULAR WIRELESS

on the vexed questions of wireless ama-
teurs with home-made sets, the Postmaster
General, Mr. Neville Chamberlain, remarked
that it was evident that the position in regard
to broadcasting is unsatisfactory from the
.point of view, both of the people who cannot
afford to pay high prices for their sets, and
that of the British Broadcasting Company
and the Post Office.

" What the Government tried to do was
to secure a sufficient revenue to enable
those who erect the broadcasting stations
and provide the programmes to maintain
a high standard of quality, and on the other
hand to avoid doing anything which would
hamper the progress of experiment and
invention.

" My predecessor seems to have thought
that the man who made his own set could
fairly be reckoned to be a genuine ex-

perimenter, but he did not give sufficient
credit to the ingenuity of the manufacturer
who supplies all the parts of a set, with a
diagram enabling anyone to assemble them.

" This is simply evading the just and
proper obligations of those who get the
benefit of the broadcasting programmes.

" I recognise, however, that the majority
of those who, having a little knowledge of
electrical engineering, have been making
their own sets, are now finding themselves
in a difficult position.

" I do not want to check in any way the
development of the present desire to share
in the benefits of a very remarkable in-
vention. The only difficulty is to find the
most practical method of combining this
with a due regard to the interests of all the
parties concerned.

" I hope, before very long, to announce
modifications in the regulations which will
surmount the present difficulties."
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THE KALLIROTRON.
An interesting article describing a wonderful valve combinati.):i.

iO obtain a two -thousandfold amplifica-
- tion of signals energy by,_ the use of
only twii,valVeli appears an incredible

result, yet that is what, has been accom-
plished by the CirCuit illustrated in Fig. 1.
This powerful combination is due to Mr.
lr B. Turner, who has named it the Kern-
ratiOn, the..Greek Word, Kalliroas,
ul eani*Y flowing."-

As will -6-e-Seeri, the.valves are connected
together scilhat the Pate of one is joined to
thagrid of the other, and vice versa, some-
what after the fishiOn of the mythical
serpents who each seized and swallowed the
other's tail until they both deteriorated into
a spot of grease.

The analogy is not unapt, because the
retroaction effects set up by the energy

flow through such a system create an
increasing negatiVe resistance," which
diminishes or destroys the ordinary ohmic
resistance until the application of a minute
electromotive force at the input is sufficient
to give rise to an extremely large current
flow through the device ; in actual fact, it
results in a voltage variation at the output
end corresponding to such a current.

In other words, the device approximates
as closely to an infinitely sensitive relay as
appears to be possible within the limits of
actual practice.

Regarding the circuits more- closely it
will be seen that the plate of valve 1 is
supplied with a high tension voltage from
a battery B 1, and that it is connected in the
first place to its own filament through two
high resistances, It 1 and r I, and in the
second place it is joined to the grid of the
valve 2:

A Cumulative Action.

Similarly the plate of the valve 2 is fed
by the voltage from a battery, B 2, and is
likewise connected to its own filament
through resistances R 2, r 2, and also to the
grid of the first valve.

The input or signal energy is applied
across the terminals a, b, between the grid
and filament of the first valve. In order to
keep the grids of both valves at a suitable
negative potential small auxiliary batteries
should be inserted in both grid circuits, but
these have been omitted from the drawing
for the sake of clearness.

Suppose, for example, that the applied

signal causes an initial rise in the potential
of the grid of valve 1, then a larger current
will flow in the. plate circuit of that valve:
The potential drop 'across the resistances
r 1 and R 1 increases accordingly, the
tage fall across any resistance being .equal
to the product of the resistance and the
current flowing through it.

In other words, the potential 'gradient
between the positive end of the:battery .s
through the valve and the two external
resistances- R 1 and r 1 becomes steeper, so
that the voltage on the grid of the valve 2
(which is the same as that of the adjacent
ends of the resistances r 1, R I) is lowered.
'It follows that the current flowing through
the plate circuit of that valve and across
the resistances R 2, r 2 is diminished
;accordingly.

This fall in current in turn lessens the
voltage drop across the resistances R 2 and
r 2; because the whole potential gradient of
the system is flattened' out. The potential
of the junction between the resistances
R 2, r 2 will accordingly rise and increase
the positive potential initially applied by
the incoming signal. And so the process
goes on.

Results on Test.

In a given test of the apparatus, using a
high-tension of 95 volts on each plate, with
an applied negative charge of 4 volts on

'the grids, an impulse of 5 millivolts across
the input gave an output pressure of S volts,
or an amplification ratio of 1,600. In this
experiment the value of both the resistances
marked R 1 and R 2 was 55,000 ohms. r 1

was 9,500 ohms, and r 2 13,600 ohms.
Ordinary French or R valves were
employed.

The actual degree of amplification ob-
tained is, in fact, a function of the product
of the two resistances r I and r 2.

As an example of its efficiency when used
as an amplifier for ordinary line telephony

it is sufficient for a person to speak in a
conversational tone twenty feet from a pair
Of high -resistance telephones, -lying on a
table,' and connected to the input terminals
of a*Kallirotron in another room, for loud
speech tUle.heard in a second pair of phones
..connectedapross the output. terminals.

. ! As'the circuits are' aperrodie (i.e., contain
pule -404 no inductance or capacity) the
device gives substantially equal amplification
over -wide ranges of frequency, a feature
which is of great importance, as it avoids
'distortion, effects when used for smpli
Eying speech currents.

By removing both resistances R 1 and
R 2 from the circuits, the output amplifica-
tion of the Kallirotron may be made to

reach a maximum value for a given small
input, and thereafter to diniinish, so that it
can be usefully employed as a limiting de-
vice for minimising the effect of strays and
other atmospheric disturbances, or for
selecting, a given -note in preference to un-
desired jamming signals;

Fig. 2 shoWs the device in operation as a
generator of high -frequency oscillations for
the transmission of wireless telePhony. The
frequency of the carrier wave is determined
by the tuned circuit L C, which replapes the
resistance R 1 in the plate path of the first
valve. Speech variations are applied to the
grid circuit through the microphone M.

The King of Spain visiting a wireless instrument factory near Madrid:
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WIRELESSuLLA D

The same high
standard of re-
liability a n d
efficiency of the
" ORA " Valve
will be found in

LIST OF PRICES AND TYPES
CAPACITY

VOLTS Continuous Rating PRICE
Amps. Hrs.

Delivery ex -stock. Use this coupon for ordering now

THE MULLARD RADIO
VALVE COMPANY, LIMITED

(DEPT. P.W.)
45, NIGHTINGALE LANE, BALHAM, S.W.12

Contractors to H.M. Admiralty, War Office, Royal
Air Force and Post Office

Telephone Battersea 10G3
Codes : A B C (6th Ed) Bentley's
Telegrams : Radiovalve Wandscom, London
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THERE is a reason why the Crystophone is different from
every other Broadcast Receiver. That difference lies in
the LATTIKONE, a wonderful patent inductance coil

which is the exclusive feature of every Crystophone Receiver.

With the aid of the LATTIKONE signal strength is increased
by over

FIFTY PER CENT
while perfect clarity is always assured.

It is no demonstration freak, but an everyday occurrence for
owners of the cheapest Crystophone Crystal Sets to fit four pairs
of headphones and still hear with perfect ease.

In the more expensive sets, too, the LATTIKONE is still
embodied, and enables better results to be obtained with fewer
valves than is possible with any other type.

These are not idle clairris; we cordially invite you to test them
for yourself by calling at our demonstration -rooms any evening
during the Broadcasting Concerts-i.e., 5.0 to 5.30 or 7.0 to 10.30.

THE CRYSTOPHONE MANUFACTURING
COMPANY, LIMITED,

16, WELLS ST., OXFORD ST., LONDON. W.1.
(TELEPHONE: MUSEUM 1664)

PRICES.
There's a CRYSTOPHONE'
to suit every pocket - the
following prices include all
Royalties (varying from 716 to
£4110/-), but are exclusive of
Aerial Equipment, Headphones,
Valves, Batteries, etc,

`The Scout '
Crystal Receiver
Royalty included, 7 6 3 10 0

Model 21.
Crystal Receiver
Royalty included, 7.6

Model 20
Crystal Receiver
Royalty included, 7 6

Model 30
Crystal and One
Valve L.F.A.
Royalty included, £2

Model 31
_ Crystal and One

Valve (Detector)
Royalty included, £2

Model 33

a, d.

4 15 0

510 0

12100

1010 0

Crystal and Two
Valves (l Detector)15 0Royalty included, a 7,6

Model 34.
Crystal & Three
Valves i Detector) 23 0 0Royalty included,4/10/-

Sold by all Leading Stores
and Wireless Agents.



Popular IV -Weekly,  March Crd, 1923. 15

THE CONSTRUCTION OF EARTH
ARRESTERS.

By H. E. HAYES.

MOST amateurs, taking up an un-
familiar subject, are at first unduly
anxious as to what is going to

happen : (a) If I do a certain thing, and (b)
If. 1 do not do it. Fortunately, even the
worst accident in most hobbies only affects
one's pocket ; but in certain subjects --
steam, electricity, and chemistry, for
examples-certain .precautions aro very
necessary. Now, at the present time a
large number of aerials are erected, or
in course of erection, and many ill-informed
people talk .freely concerning lightning
discharges and the consequent danger to
life and property.

When the dimensions and height of the
regulation aerial are considered, this alarm
is, to anyone with even a slight knowledge

the lightning conductor wiring system,
and for this reason such runs are wired
as straight and direct as possible. Most
readers have seen an electric spark jump
from one point to another, for instance,
across the minute gap of a sparking -plug,
or the 6 to 10 inch discharging points of
a powerful X-ray induction coil.

Damage May Result,
Now, a cloud is a mass of minute water

globules, and, as such, can acquire a very
high potential-much more than if it was
a solid body of. water. Many factors contri-
bute to the charging of a cloud, such a
evaporation, friction, rotation of the
earth, etc. A second 'charged cloud may
join the first one, and, assuming they are

of equal mass and
equally charged, the
resultant potential on
the combined cloud
is, for reasons which
will not be considered
now, greater than that
possessed by either
before contact.

When this electrical
pressure (or voltage)
reaches a certain
value, a discharge will
occur from the cloud
to the earth's surface,
or vice -versa. A dis-
charge may also occur
from one cloud to
another, but oppo-
sitely -charged, cloud.
Roughly, a voltage of

50,000 is required to overcome the resist-
ance offered by one inch of dry air. The
enormous pressure or voltage of a lightning
flash which will jump several miles can
scarcely be realised.

The discharge, when it does take place,
travels the path of least resistance to earth,
and if this is provided by a tall, unprotected
building or isolated tree, considerable
damage may result. Many years ago it
was observed that .a charged, pointed
conductor rapidly lost its charge, and that
by providing elevated, pointed conductors,
efficiently earthed, not only did they provide
a path to earth if a
discharge occurred, but
by steadily neutralising
and keeping in check
the potential of the
storm clouds actually
prevented such dis-
charge.

A large wood or
forest would act in a
similar way, as it
presents a multitude
of earthed points in
the form of leaves.
In large cities the
amateur's aerial is by
no means the most
elevated point (he
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of the subject, quite unfounded. In a town
or city, with its numerous high buildings,
nearly all well -protected against lightning
discharges, an aerial conforming to the reg-
ulations would scarcely receive the. first
attention from a diicharge, unless by some
freak cause, improbable but not impossible.
The chances are 10 to the nth power that the
aerial will never be damaged by lightning ;
yet, just td make it absolutely safe, an
arrester can be made and fitted at an
expenditure of a shilling or two, and
isolated country houses with high aerials
are recommended to do so.

The Straightest Path.
Investigation has proved that a lightning

discharge to the earth's surface (an infre-
quent occurrence in our climate) can be
safely conducted there by an elevated
system of earthed points; and, further,
that the existence of such points acts as a
conductor and leakage arrangement for
the charged cloud, or clouds, and conse-
quently is a preventive of the discharge
occurring. - -

It is also known that given a comparatively
easy. path to earth, any high pressure
discharge will take this in preference to
traversing even a single turn of a winding,
such as a tuning coil. In fact, it will not
turn a sharp angle on the copper tape of

heartily wishes it was !). But just as a
matter of precaution, one of the following
simple lightning arresters should be made
and fitted as near as possible to the point
where the aerial is brought in.

Fig. 1 is called the " serrated " lightning
arrester. It consists of a block of ebonite,
or other insulator, on which are fixed
two plates, ono having saw teeth cut as
shown. The distance between those teeth
and the fixed plate should be as small as
possible. The fixing holes on -the serrated
plate may be filed out to an oval shape,
to allow of a close adjustment.

The  " Earth " Arrangements,
Fig. 2 shows a better type of arrester-

the " mica plate " arrester. Its construction
will be evident from the plan and side
elevation. D are two heavy brass washers
separated by a piece of mica of similar
diameter. Four holes should be made in
the mica, as shown in separate sketch. S is
a piece of springy brass or steel, and
should bear tightly on the top washer.
The usual ebonite base is provided.

Fig. 3 is an improvement on the two
foregoing types. This arrester, known as
the carbon " arrester, automatically earths
the aerial in the event of a discharge, but
may be set clear again without trouble.
A, A' are two brass -angle-pieces, shown
approximately full size. Al should be of a
springy nature, to hold the carbon blocks
(C C) tightly together, but separated by
a piece of mica, shaped like a broad U and
shown separately in Fig. 3.

Two small leaves are cut in the upright
brass contacts, and pushed inwards to
help keep the carbon blocks in position,
as indicated by L, D. A small hole is
drilled (about in.) in one of the carbon
blocks, and filled up flush with the face of
the carbon with Wood's metal, as used for
fixing crystals. The effect of any sparking
or discharge taking place is to cause the
metal to melt and make contact with the
second carbon block, thus directly earthing
the aerial.

A substantial earth connection should be
made to the nearest water -pipe ; if any
other piping is passed on the route it is
advisable to connect to that also. Failidg
soldering the wire on the water -pipe (this
cannot be done while water is in the pipe),
a collar should be made from sheet brass
slightly smaller than the pipe, and clamped
on the pipe by means of a small nut and
bolt, under which the wire should be
secured. Fig. 4 shows this arrangement.

/
rustatz METAL ARRESTER
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CORRESPONDENCE.

The Editor, BOP ULAR W REJ.EsS.
Dear Sir,-It appears to me that with

the progression of the amateur wireless
movement in, the direction that it is taking,
a great deal of what one can only term
" unfairness " is going to result owing. to
the present licensing conditions. It is easy
to make destructive criticisms. I have
therefore outlined a suggested plan for
levelling up matters a little.

At the present time a person desiring, to
receive the extremely Hoe broadcasting
programmes that are being sent out can
obtain. either an experimental or a broad,
casting licence,_ either of which is- going to
cost him the same. With a broadcasting.
licence he buys a receiving set and, in doing
so, pays a considerable fee to the Broad -
coating Co., to pay for the excellent enter-
tainment he is receiving. No reasonably
minded person can possibly object to pay
£3 or El for what amounts to years of Mat
class nightly entCrtailltlalitti. Lr no other
way than the reception of broadcasting
call an individual obtain sloth cheap amuse-
ment, and even education.

Avoiding the Tax.
()tithe other band, there are a treineralous

number of people who; in order to avoid
payment for their share of the entertain-
ments, apply for -and obtain an experimental
licence  under the pretext that they are
deeirous, of carrying. out wireless experi-
ments. I am afraid, that- in many cases
this is also encouraged by the trade.

I, personally, have been can sing' out
experimental work in: wireless telegraphy
and telephony since 1912. I am. also a
member of the Radio Association, and
therefore nobody can accuse me of being an
ardent and biassed supporter of the
Broadcasting Co. 1 venture to say that at
one time when I saw my liberty being con-
siderably interfered with, I was one of the
thot to criticise the Bniadeasting organise -
lion, and I am afraid I have at times, like
many other people, groused about the
monopoliea of the ether, etc., but after three
months sampling of broadcasting trans-
mission* anal a, very careful searching. into
the intricacies; of. thee trade and the diffi-
culties with which BM- Bioadeasting Co. are
confrontads I think we owe -them our thanks
and congratidatioos for having so success, -
fully carried through the ditfieult task.

A Suggested Solution.
The point remains, however, that there

are a very large number of people who have
only become interested in wireless because
of the broadcasting, who are paying nothing
whatever other than a licence fee for the
very wonderful entertainments they ate
nightly receiving. This spells either of two
things-the cessation of broadcasting owing
to its failure to pay for itselfor else the
man with the broadcasting licence paying
for the entertainment of the man with the
experimental. licence.

The number of people desirous of really
carrying out serious research work in matters
connected with wireless are very few. It
is one thing building up a set and adding
valves to it iu order to try and improve the
reception of broadcastiag, and it is another

thing delving into the scientific depths of
wireless reception. The man who is doing
this latter work necessarily requires fairly
expensive instruments of equipment, and
broadcasting will only appeal to him from
the point of view of being a fairly, con-
tinuous supply of radio transmissions on
which to test apparatus. If he wishes to
listen to broadcasting, as a rule he will be
the first to be willing to pay for his enter-
tainment.

A Third Licence.
It appears,. therefore, that instead of two

different types- of licences, three should he
issued, the -first the ordinary broadcasting
licence, and -it would be just as well if the
P681- Office were to send an inspector round to
examine the apparatus held by people with
this licorice. It is a most extraordinary
thing how many people with broadcasting
licences seem to he able to get their sets to
oscillate.

The second licence should be an experi-
mental and broadcasting licence. This
licence, given to people who desire to make
their own sets and who wish to try the
effects of different circuits on the reception

broadcasting, should include in its cost
payment to the Broadaesting Co. on the
same scale as that paid by people- who are
boyitag broadcasting receivers, i.e., for a
caystaf set a man would pay a royalty on a
crystal', aet, etc. If a person had a licence
to receive on a two -valve set desired to use
a third-. valve,. he should be able to obtain
PormiSoittnoloy paying the difference -in the
royalties to the Post Office. After the issue
of the, first licence it could, of course, be
renewed at the ordinary licence fee

Something for Nothitig !
The third licence, which should be very

sparingly issued, should. be issued only to
serious. research workers with considerable
experience. This purely- research licence;
as it might be called, should enable the
holder to receive or transmit with certain
restrictions, each as -are already in force.

If some such licensing arrangement were
in operation, the success of the Broadcasting
Co. would be more probable, and everyone
would be paying their fair share for the
entertainment received. I think nobody
would grumble at the serious researeh.worker
being exempt from the broadcasting fees,.
as they would to a certain extent compen-
sate him for the expense and time he wae
putting in to further radio interest.

It would be extremely- interesting if others
of your readers, holders of broadcasting and
experimental licences, would put forward
their views, more especially if, before doing
so, they would endeavour to look into the
matter in -as broad-minded a way as possible,
realising that in this world it is impossible to
obtain something for nothing, and that
there is no more reason why they should
expect certain sections of the community
to pay for their amusement than for entirely
unknown people to regularly present them
with free tickets for the theatre.

Yours- faithfully;
" EXPERIMENTER WHO ENJOYS BROAD-

CASTING RECEPTION."

The Editor, POPULAR WIRELESS.
Sir,-In view of the reports appearing from

time to- time in the daily Press of so-called
" Diddlers " who are listening -in without,
Licences, I should be glad if you could
definitely saw tins problem for me.

The question is, are all the unlicensed
listeners -in " diddlers," or is it not a question
for the Post Office authorities to answer,
inasmuch as no licences are issued even
when applied for.

Take my own ease, for instance (and I
know of several others): I made my own
I -valve set about a month or six weeks
ago, and at once applied to the P.M.G. for
an experimenter's licence. I received the
necessary form of application, and returned
it duly completed, without delay ; since therm
I have had no further word from them.

What then is the position ? I certainly
have no intention of evading the licence
fee, and should be only too glad to have
this matter settled.
Scrap the Set ?

This, no doubt, is the experience of scores
of other amateurs. Therefore, I repeat,
whose fault is it that there are so-called
" diddlers," when the P.M.G. might surely
adjust matters, and issue licences more
speedily, thereby adding to the Revenue
and, incidentally, the B.B.C. receiving
their just proportion.

Finally, does it seem feasible that, failing
the issue of a licence by the P.M.G., an
amateur is going to refrain from using his
set or, " better " still, scrapping it ?

I should be obliged if you could settle
this point by an answer in your valuable
paper.

Thanking you in anticipation,
I am, sir, yours faithfully,

CHARLES A. SHELDRICK.
13, Cromford Road,

West Hill,
London, 8. W.13

The Editor, POPULAR WIRELESS.
Sira-My client, Alfred Dinsley, Ph.D., of

'Great Crosby (call sign 5 I L), has requested
me to write to you with reference to the
recent abuse of his call sign.

Da Dinsley is at present using his station.
solely for research purposes, and- it is re-
gretted that some person or persons, at
present unknown, have been using and
abusing his call sign for the purposes of
transmission.

If this practice does not immediately -
cease, strictest investigation will be made,
and the facts reported to the Postmaster -
General.

As this practice is not only- unfair, but is
also calculated to hinder and retard research
work, I should be glad if you would insert
this letter ie your next issue,

Yours, faithfully,
FRANK H. HENRI,

Solicitor, Liverpool.

HAVE YOU IDEAS ?
The Editor welcomes short
contributions from readers of
" Popular Wireless." If pub-
lished, they will be paid for

at our usual rates.
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-HAVE YOU THE BOOK-
A WIRELESS SET?

If not, why not make one
for yourself ?

The
AMATEUR
MECHANIC

Will show you how. With the help of its
Simple Instructions and Helpful Illustrations
you can easily make a Wireless Set with
Complete Success and at Small Cost.

"I think I ought to tell you how much I value The Amateur
Mechanic.' It has proved of great assistance in a variety of jobs, and
especially as to the article on Wireless Telegraphy. I constructed an
instrument entirely according to the instructions, and was rewarded
with -success on the first trial. Sunday last was, for me, a red-letter
day, as I succeeded with the instrument In picking up the telephonic
message from London to Geneva at 9.40 a.m. Considering that my
aerial is only 42 feet long and 18 feet high, I think, these are grounds'
for Self-congratulation. I may add that until I became interested in the
article in your Amateur Mechanic,' I had not the slightest elementary
knowledge of Wireless Telegraphy."-Mr. E. 3. BARNARD (Welling,
Kent.)

HOW TO MAKE '

A Pair of Riveted Boots. A Garden Path. Glues and 'Varnishes.
Locked Doors Extra Secure. A Model Flying Machine. A, Hot Water
Towel Rail. A Gramophone. Perambulator Hoods. Theatrical
Scenery. A Mattress. Frames for Pictures. Furniture Revivers.
Plaster Casts. Invisible Inks. Fine Fretwork. Line Blocks. Gramo-
phone Cabinets. Dextrine Adhesives. Artistic Bedroom Fitments
A Clothes Post. A Pair of Hand -sewn Boots. Signs in Chipped Glass.
Cements. Door Bolts, Hinges. etc. AcidS for Etching Metals. Anti -
Freezing Solution. A Self -Closing Door. Castings in Metal. Celluloid
Varnish. Roller Blinds. Machines for Stoning Raisins. Bent
Ironwork. Sundial Pedestal. . Stencil Plates, etc., etc.

HOW TO MEND
Leather Couches. Cane -seated Chairs. Old China. Chair Bottoms.
Modern Watches. Old Clock Dials. Step -ladders. Oilcloth. Hot
Water Pipes. Windows and Doors. Picture Frames. Pianos, Knives
and Forks. Plastering. Gas Fittings. Speaking Tubes. Cooking
Ranges. Metal Vessels. Pocket and Pen Knives. Leather Bags.
Grandfather Clocks. Defective Floorboards. Spectacles. Excessive
Outflow at Taps. Dining Chairs. Mirrors. Mantelboards, etc. Violin
Bows. Dutch and French Clocks. Floor Tiles. Typewriters.
Iron and Brass Bedsteads. Cabinet Fittings. Linoleums and Matting's.
Oil Paintings. Venetian Blinds. Shelves and Rails. Hot Water
Apparatus. Boots and Shoes, etc.

FREE Illustrated Booklet
Send to -day for our free illustrated booklet which will give you all
particulars of the. AMATEUR MECHANIC, with complete contents,
specimen illustrations, etc., There is no charge or obligation.SENDNOSY

for everyone who is
interested in WIRE-
LESS TELEGRAPHY

is one that deals thoroughly with every branch
of Wireless in an Interesting, Simple and
Understandable way. The best possible
Book, is

ELECTRICAL
ENGINEERING

By HAROLD H. SIMMONS, M.I.E.E.,
and ALFRED H. AVERY,

Nothing is omitted that
can be of interest or
use to those interested
in electricity. The book
will be of particular use
to those interested in
Wireless Telegraphy, as
it treats everything
relating to that subject
fully a n d practically,
clearing away e v e r y
difficulty and answering
every question.

A FEW OF THE FULL -
PAGE PLATES

An Electric Control Panel --Balancer
Booster-An Electric Coil -Winding
Machine-Types of Lifting Magnets-
Crompton Alternator with Exciter-
Portable Testing Instruments-Various
Measuring Instruments-Continuous
Current Armature-Tramway Con-
trollers-Three-Phase Motors-Electric
Winding Gear-Ironclad C.C.-Main
Switchboard-Single Motor Drive with
Magnetic Clutches and Reducing Gear
Magnetic Separator, Pulley, &c., &c.

A.M.I.E.E.

ALL ABOUT
GENERATORS
DYNAMOS

MOTORS

TRANSFORMERS
BALANCERS
BOOSTERS

TESTING INSTRUMENTS
ARMATURES
COMMUTATORS

WINDING SCHEMES
BRUSH GEARS
CONTROLS RESISTANCES
SWITCHBOARDS
ACCUMULATORS

LIGHTING
HEATING
POWER
TELEGRAPHY
SIGNALLING

TELEPHONY
WIRELESS
etc., etc.,

A FREE Illustrated Booklet
will be sent to you on receipt of the coupon below. This interesting
booklet gives full particulars of the work, together with specimen
illustrations, terms of payment, etc.

_ -

NO MONEY REQUIRED
simny SEND THIS COUPON.
To THE WAVERLEY BOOK CO. LTD., (P. Wi.G.Dept.),

96, Farringdon Street, London, E.C.4.
Please send me your Free Illustrated Booklet, containing all parti-

culars as to contents, authors, etc., of " THE AMATEU It MECHANIC,"
also information as to your -otter to send the Complete Work for a merely
nominal first, payment, the balance to be paid by a few small monthly
payments, beginning 30 days after delivery:

NAME

A D UMF.SS

(Send this form or n Postcard.)

Wi G 1923.

NO MONEY REQUIRED
To THE WAVERLEY BOOK CO. LTD. (P.Wi.L. Dept.),

Farringdon Street, London, E.C.4.

Please send me, free of charge or obligation, your Free Descriptive
Booklet explaining contents, etc. of " Electrical Engineering " with
specirrien pages and pictures and partichlars as to your terms for
small monthly payments, beginning thirty days after delivery.

NAsa
(Send tbts form or a postcard.)

A DrinEss

P.Wi.L.11e23
M'
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IlASPEC
TRADE MARK S
WIRELESS

EQUIPMENT AND
SPARE PARTS

LIST.
ACCUMULATORS

Vit. amp. hr. Each
4 30 Actual 1 8 6
4 40 1 16 6
4 50 2 2 0
6 40 2 1 5 6
6 60 3 1 8 0

HIGH-TENSION
BATTERIES

60 volt. (including Wander
Plugs) 14/. each.

D OUBLE HEAD-
PHONES

4,000 ohms.(B.B.C.Starn ped)
25/6 and 30/ -

AERIAL WIRE
7 x 22 Copper Strand, 3/6

per 100 ft. coil.
" LEADING -IN " TUBES

9 in. long, 1/6 each,
INSULATORS

3/. per doz.
VALVES

15/. and 17/6 each.
CRYSTAL DETECTORS

12/6 each.

You Cannot Find
BETTER VALUE
THE full range of "Ionophone" models are the finest
-1- value obtainable both for the wireless expert

and the amateur alike-each model is designed to
fulfil a specific purpose. We illustrate the " Iono-
phone" 3 -valve set, which has been specially designed
to enable anyone possessing a broadcasting licence
to receive all the Broadcasting programmes available.
A good reception is guaranteed on a standard P.O.
Aerial from London, Birmingham, Manchester, The
Hague, and Paris. Prices and particulars of the. -
various other " Ionophone " models are given below.
Be sure you inspect the " Ionophone "models before'
purchasing your wireless outfit.

PRICES :
CRYSTAL SET,including B.B.C.Royalty
VALVE AND CRYSTAL SET, including

4 7 6

B.B.C. Royalty .. .. 8
TWO -VALVE SET, including B.B.C.

0 0

Royalty .. 11
THREE -VALVE SET, including B. B.C.

15 0

L(oyalty
AMPLIFYING PANEL z-VALVE,includ 

ing B.B.C. Royalty
FOUR -VALVE SET, including B.B.C.

16

9

5

15

0

0

Royglty ..
FIVE -VALVE SET, including B.B.C.

2 1 10 0

Royalty .. .. 26 0 0
ACCESSORIES EXTRA.

Write for a Copy of our Illustrated Catalogue.

G. DAVENPORT & CO., LTD.
99-105, CLERKENWELL ROAD, LONDON, E.C.1.

THE " IONOPHONE '' 3 -VALVE PANEL.
Cabinet (including B.B.C. Royalty) - £16 5 0
Complete, with all accessories - - £23 0 0

ON!ONOr E.

Better than a Box
at the Opera :

WHY face the cold and wet streets or stand in a theatre
queue when you, at your own fireside, can hear the
finest orchestras, singers and entertainers in the land

through an Ericssen Crystal Receiver ? So simple, a child can
operate it; so efficient, it brings in telephony loud and clear up
to 25 miles.
Consists of Tuner and Detector on an Ebonite Panel in a Polished Oak case.
All fittings of gold, lacquered or nickelled brass.
Just connect one terminal to your aerial, another to the nearest orator
tap, move one knob and the evening's entertainment.is before you.
With one pair of the famous Ericsson 'Phones it costs fig. No further
outlay.

Write to -night for particulars.
THE BRITISH L. M. ERICSSON MANUFACTURING

Co., Ltd.,
International Buildings, 67173, Kingsway. W.C. 2.

We also supply really efficient one
and two valve sets complete from
aerial to 'phones at very moderate

prices. Write for our Lists. CRYSTAL
RECEIVER
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POPULAR WIRELESS EXHIBITION REVIEW.
A Concise Summary of the Wireless Exhibits at the " Daily Mail " Ideal Home Exhibition, Olympia.'

RADIO INSTRUMENTS, LTD.
Our stand contains one of the most re-

presentative displays of wireless apparatus,
both instruments and components, made in
this country. Everybody interested in,
wireless should not fail to inspect the mag-
nificent collectiOn of instruments and
accessories displayed here.

Twenty four different types of broadcast-
ing instruments arc shown, including sets
fitted with 1, 2, 3, 4. 5, and 7 valves. There
are also a number of our well-known artistic
" Lvrian " cabinet sets fitted with and
without frame aerials ; those fitted with
frame aerials can be used in any place
without wires or connections of any sort,
the instrument being completely self-con-
tained. All " Lyrian " sets are fitted with
loud speakt a. Two new fine cabinet
models are shown in Chippendale and
Jacobean styles.

The famous R.I.L. Low -frequency trans-
formers and a wide range of high -frequency,
transformers suitable for wave -lengths of
from 1.50 to 30,000 metres in one unit arc
also shown at our stand. All the R.I. com-
ponents used in wireless and made in our
own works can be seen. Experimenters
will be well repaid by inspecting these com-
ponents.

A large range of our improved crystal sets
are also shown. These arc fitted with the
R.LL. Micrometer Adjustment, which con-
siderably increases the sensitivity.

* * *

A. W. GAMAGE, LTD.
Once again the well-known firm of A. W.

Camag,e, Ltd., -are offerinr, to the public
the right apparatus at the right price, so
that one and all may enjoy these nightly
concerts transmitted by the British Broad-
casting Company.

At the Ideal .Home Exhibition they will
have on show a complete range of their
apparatus capable of filling everybody's re-
quirements from crystal sets to multi -valve
sets. In particular every one should
examine their Ideal Crystal .set, which is
constructed on sound lines, every detail
'being carefully considered, so that consistent
maximum efficiency may be obtained.
They have only been selling these sets for a
short period, and the reports of concerts
enjoyed are continually arriving, which
proves that there is nothing complicated in
-irese sets.

Everyone is also interested in amplifiers
for Crystal sets for the purpose of working
either several pairs of telephones, or a load
speaker; this has also received their atten-
tion, and their single stage amplifiers are all
that may be desired for this purpOse. They
easily claim to have in their stock the
finest single -valve receiver yet offered to
the public, and this will be on show at this
exhibition. The workmanship is perfect
throughout, and the guaranteed receiving
range is 40 miles for telephony.

They will also be putting before the public
a range of new cabinet sets consisting of 3;
4, 5, and 6 valves constructed to give the

. maximum .efficiency with the minimum of
trouble at prices which will be worth con-
sidering.

There will be several unique features,
particulars of which will be found in the
circular obtained at their stand. There
will be an efficient technical staff to answer
your questions and to give you every
possible advice as to the purchase of your
wireless set. A large range of useful acces-
sories will also be displayed.

* *

L. -.1YleMICHAEL, LTD.
We shall be showing a complete range of

our receiving sets, among which we should
like to draw attention specially to our
M.H.3 3 valve receiving set which consists
of one high frequency valve, 1 detector
valve, and 1 low frequency'va,lve complete
in polished mahogany cabinet. This set
has been consistently receiving the American
broadcast concerts from different parts of
the country and may be purchased, com-
plete with all accessories, for £27 10s., this
making a complete station.

Our M.H.4R. set, which has 1 valve high
frequency, 1 detector and 2 valves note mag-
nifier, a high frequency being obtained by
tuned anode. We have the M.H. Loose
Coupler, which we recommend to go with
this set, both being mounted in desk shaped
mahogany cabinets, making a very hand-
some pair of instruments. The total cost of
Such a station would be in the neighbour-
hood of £40 complete with all accessories.
With such a set as this the London broad-

, cast stations have been heard as far away
as the north of Scotland, South of France,
and indeed so far distant as Norway.

We are also showing the very last word in
broadcast sets, our 11.11.13.11.2 being a
highly efficient set and stamped B.B.C., com-
plying with all regulations. The cost of
complete station, embodying this 2 valve
receiving set, is about £23, and a further
2 valve of amplification for those desiring to
use loud speaker can be added at an extra
cost of 9 guineas.

In addition to the sets mentioned there
will be a good selection of ex -Government
apparatus reconditioned, and in some eases
reconstructed for present day use as broad-
cast receiving sets, these of course being
highly efficient, as everyone realises the very
good -workmanship which was put into
Government apparatus, regardless of ex- 
pense.

Another interesting feature on our stand
will be our radio blocks or unit system, each
unit being in specially fine machined alu-
minium case. Thus a good screening effect,
is obtained, and it is passible at compara-
tively little expense to build up a 4 or 5 valve
set with these units. High frequency is
arranged for either by the transformer plug-
in method or by reactance capacity.

* * *

TINGEY WIRELESS, LTD.
Messrs. Tingey will be exhibiting :
SINGLE -VALVE BROADCAST SET.-

Stamped B.B.C. Entirely self-contained
with exception of batteries. Wave -length
300-3,000 metres. Broadcast reception up
to 50 miles for speech ; also Paris time
signals.

TWO -VALVE BROADCAST SET (Type
A).-Stamped B.B.C. Entirely self-con-

tained with exception of batteries. Wave-
length 300-3,000 metres. Broadcast recep-
tion up to 50 miles for speech ; also Paris
time signals. Same as Single -Valve set, but
added Low Frequency Magnifying Unit.

TWO -VALVE BROADCAST SET Type
B).-Stamped B.B.C. Entirely self .con-
tained with exception of batteries. Wave-
length 300-3,000 metres. One H.F. and 1
Detector. Broadcast reception on head-
phones 100 miles. Also possible to hear
Paris speech and Hague.

THREE -VALVE BROADCAST SET. -
Stamped B.B.C. Entirely self-contained
with exception of batteries. Wave -length
300-3,000 metres. One H.F., 1 Detector.
and 1 L.F. valve., Broadcast reception on
headphones up to 300 miles. Capable of
Low Frequency extension.

FOUR -VALVE BROADCAST SET.
Stamped B.B.C. Entirely self-contained
with exception of batteries. Wave -length
300-3,000 metres. One H.F., 1 Detector,
and 2 L.F. valves. Broadcast reception on
headphones up to 300 miles.

FIVE -VALVE BROADCAST SET (Type
A).-Stamped B.B.C. Entirely self-con-
tained With the exception of batteries.
Wave -length 300-3,000 metres. Two H.F.,
1 Detector, and 2 L.F. valves. By means of
switches any combinations of two or more
valves may be used. Capable of receiving
broadcasting from all British and Continental
broadcasting stations.

FIVE -VALVE BROADCAST SET (Type,
B).-Stamped B.B.C. Entirely self-con-
tained with exception of batteries. Waves
length 175-28,000 metres. Two H.F.,
Detector, and 2 L.F. valves.. Three or
five valves can be used by means of a
switch. Separate inductances for each
range of wave -lengths. ,

TINGEY UNIT SYSTEM.-For holders
of experimental lieence.s only. The most
effective type of apparatus produced. Any
combination of valves may be built up by
tire _purchaser to suit his individual needs.
American speech has been successfully re-
ceived on numerous occasions with these
units. Special patent coils with excel);
tionally low self capacity arc sold for use
with this instrument.

TWO -STAGE POWER AMPLIFIER
UNITS. -L -For addition to any of our sets
when exceptionally loud signals are re-
quired. -

* *- .*
THE IGRANIC ELECTRIC CO.,- LTD.

The Igranic Electric Co., Ltd., say their
exhibit will consist of a collection of modern
wireless units, as manufactured in their
factories, featuring their :
- Filament Rheostats,- Plain and Vernier
types. Intervalve Transformers. Honey-
comb Inductance Coils, Plug and Gimbal
mounted. Triplug " Coil Holder, for
table and panel mounting of plug type
Honeycomb Coils. " Micro Adjusts, " Coil
Holder for plug type Honeycomb Coil.
" Gimbolder Coil Stand for Gimbal
mounted Honeycomb and Slab Inductance
Coils. Variometers of the Ball and Socket
type. Mario -coupler of the Ball and Tube

(Continued. on next pnge.)
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POPULAR WIRELESS EX-
HIBITION SUPPLEMENT

(Continued from privious page.)

type. Tapped Inductances of the Honey-
comb Coil type.

Special attention is drawn to the Gimbal
Mounted Honeycomb Coils and " Gim-
holder " stands, which represent the latest
development in the art of wireless telephone
and telegraph signal reception. The use of
gimbal mounted coils on the Gimbolder "
stand entirely obviates the need for aerial
tuning and results in much sharper tuning
and. consequently less damping of the re-
ceived signals. -

The damping of the received signal is fur-
ther decreased by the use of the honeycomb
form of winding, owing to the fact that the
high frequency resistance is thereby re-
duced to a minimum.

The combination of the " Gimbolder "
stand and Gimbal mounted Coil actually
provides a variometer and coupler of very
low distributed self -capacity. When ar-
ranged in this way the Gimbolder system has
considerable advantage over the standard
variometer, which is limited in wave -length.

Other interesting items on view will be
Coil Winding Machines in operation, one
winding the famous Honeycomb Coils, and
the other winding the noted Cotton Inter-
woven Intervalve Transformer coils. This
latter winding is used on all Igranic Inter -
valve transformers and ensures maximum
efficiency and silent working.

* * *

ELECTRIC APPLIANCES, LTD.
The Electric Appliances Co., Ltd., are

showing a complete range of instruments
for the reception of Broadcasting. This
range includes:

1. Eureka Loose -coupled Crystal Set.-
This set is capable of giving very selective
tuning (in cases of serious jamming) owing
to the " coupled circuits," while, by means
of the " tuue and stand-bi " switch, a
single circuit may be used. No batteries
or valves are required. The set is complete
for reception of broadcasting and has a
range of 25 miles. For telegraphy and time
signals 300 miles or more. Wave -lengths
300 to 600 metres.

2. Eureka 2 -Valve Broadcast Receiver.-
This set is specially designed for the reception
of Broadcasting within a radius of 50 to
80 miles. In the construction of this set
simplicity has been the keynote. A child
can " tune -in " a Eureka Valve Receiving
Set at the first trial. Only two adjustments
are necessary : (1) Rough tuning ; (2)
fine tuning. Valves are enclosed-very
accessible-and a vent over each serves the
double purpose of ventilation and examina-
tion. The panels are mounted, at a
convenient angle, which is much better
than if horizontal or vertical.

3. Eureka 3 -Valve Broadcast Receiver.-
This set is built on similar lines to the 2 -
Valve Set previously described. Its range
for Broadcasting is from 80 to 120 miles-
thus a number of transmitting -stations can
be heard. With this set a Loud Speaker may
be used. The tuning is extremely simple,
and the set can be operated by a child or
anyone without the slightest technical
knowledge.

4. Eureka 4 -Valve Broadcast Receiver.-
This is the most powerful instrument of its

kind on the market, and there is no finer
Broadcast Receiver manufactured. Its
manipulation is extremely simple, being
precisely the same as for the 2 and 3 -valve
sets. The range is considerably increased,
and Broadcasting can be received from all
stations in the British Isles and from the
principal Continental stations as well. This
set will operate with or without a Loud
Speaker.

All Eureka Valve Receivers can be
supplied to work on either outdoor or
indoor aerial, as required, and absolute
satisfaction is guaranteed with every set,
whether used with outside or inside aerial.

RADIO PRESS, LTD.
" Modern Wireless " the largest British

Wireless Monthly, and a full range of wire-
less books are amongst -the publications of
the Radio Press, Limited. The beginner
will find in " Wireless for All " and " Simpli-
fied Wireless " a non -technical explanation
of the fundamental principles of wireless
telephony and telegraphy. How to Make
Your Own Broadcast Receiver," and " The
Construction of Wireless Receiving Appara-
tus " are two little books which will be
found invaluable for constructional in-
formation. " Wireless Valves Simply Ex-
plained," and "Practical Wireless Valve
Circuits " are two excellent books suitable
for those who already have some slight
knowledge of the subject, while " Elemen-
tary Text -book on Wireless Vacuum Tubes
is suitable for the more advanced student.

How to Erect Your- Aerial," and the
Radio Press " Wireless Directory "- of com-
mercial and amateur call signs are two indis-
pensable books.

* * *

S. G. BROWN, LTD.
The Type A Telephone Head Receiver

(Adjustable reed).-These phones represent
the highest development in the production
of a super -sensitive receiver. For the detec-
tion of weak signals, and for all cases where
the greatest efficiency is demanded they are
without equal. By their use the range of a
given receiving set is much increased.

The Type D Head Receiver.-This is of the
flat diaphragm design, and, while not so
efficient as the Type A, is, nevertheless, a
thoroughly efficient instrument for all-
round use. It is particularly good for
telephony (speech and music). In fact,
it differs from the Type A only in price, and
is lacking the ultra -sensitiveness of the
dearer instrument.

The Type F Featherweight Phones.-
These have been produced in response to
the demand for a phone that shall be almost
as good as the Type D, but lower in price.
They have the added merit of extreme
lightness. The workmanship is quite up to
our usual standard, and this receiver con-
stitutes the best possible value for money.
They are wound either to 120 or 4,000 ohms ;
the price, 30s., being the same for both.

The H1 Loud Speaker.-This is the premier
loud speaker, both in respect of volume of
sound and clearness. It has a scientifically
designed horn, free from all distortion.

The H2 Small Loud Speaker.-Where so
large an instrument as the HI is not called
for, or where price is a consideration, this
receiver, which is practically a miniature
edition of the famous H1 loud speaker,
affords the amateur the best possible way
of allowing a number of people to listen -in
simultaneously.- In common with the H1
instrument, it operates on the adjustable

reed principle, and it has, likewise, our
patent logarithmically -expanding horn.

The Microphone Amplifier.-This instru-
ment constitutes a robust and efficient
device for amplifying wireless telegraphy
and telephonic currents. It is simple and
cheap ; very reliable, and its upkeep cost
is negligible. It gives amplification greater
than that obtained from the use of two
valves. Speech of a given loudness in a
pair of head phones will, by the use of the
microphone amplifier, be of the equivalent
loudness from a loud speaker.

ROGERS, FOSTER AND HOWELL, LTD.
On Stand No. 13, in the new Hall Gallery,

Rogers, Foster & Howell, Ltd., radio engin-
eers, of Edward Road, Birmingham, have
a comprehensive exhibit of their well-known
wireless receiving sets. As is to be ex-
pected, great importance is given to their
New Reaction Sets for use under the
ordinary broadcasting licence. The great
advantage of these new sets is their great
selectivity, which enables them to cut out
any local broadcasting station at will, even
if this is only a mile or two from where the
instrument is installed. Such sets also
eliminate risk of interference from spark
transmitting stations which in certain parts
of the country give so much trouble to
wireless users. The effective range of the
instruments with the new circuit is also
greatly increased ; to take only one in-
stance, the 2 -valve instrument when used
in Birmingham will receive telephony frOm
Paris, the Hague, London, Manchester, New-
castle, Cardiff, etc. The instrufnents ex-
hibited of this new type comprise 2 -valve,
3 -valve, and 4 -valve sets.

Of the non -reaction type there are on
exhibition specimens of the 1 -valve, 2 -

valve, and 3 -valve sets. In the way of
crystal sets there are on view a number of
the firm's Model 0 Class " A," an ex-
tremely attractive and well -finished crystal
receiving set. There are also various re-
ceiving sets shown in different styles of
pedestal cabinets in various " period "
designs, especially suitable for the lounge
or drawing -room, and forming attractive
pieces of furniture. Various 2 -valve and
3 -valve amplifiers, and a number of special
7 -valve sets are on view, together with a
varied stock of wireless components and
parts. -

RADIOPHONES, LTD.
The wireless enthusiast who wishes to go

in for a large set, but does not want a lot of
panels, wires, and batteries all over his
room, will find the stand of Messrs. Radio-
phones, Ltd., very interesting and helpful.

The chief exhibit, besides the standard
2 and 3 valves sets, will be a large 4 valve
cabinet set. It is completely enclosed in
polished mahogany of artistic design, and
embodies the whole equipment except the
aerial. A loud speaker is contained at the
top of the cabinet, and this can be used if
desired, or can be switched off and tele-
phones attached to the terminals provided.
Batteries are included and the valves are
coloured red to prevent glare. The whole
set is completely encased when not in use,
two swing doors hiding the whole apparatus.
The- range of wave -lengths is very large,
being from 250 to 3,000 metres, thus in-
cluding all the British broadcasting, the
French telephony, the Hague, and also the
Paris time, signals from the Eiffel Tower.

(To be continued next week.)
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Make your Home an Ideal Home
With the handsome, joyful DESKOPHONE!

TO sit at home in ease and enjoy
the opera, the concert, and
orchestral music ; to follow

the big fight or the football match
from the comfort of your easy chair ;
to hear the latest news before it
can be put into type ; to hear
the friendly voice of 2 L 0 wish
you " Good Night " - all this,
and more, v. ill surely help to
make your home an ideal home.

You can have all these pleasures
in your home by installing a
DESKOPHC NE, the simplest and
most efficient wireless receiving
set imaginable. Handsome in
appearance, the " Deskophone" will
enhance the appearance of the
finest room, and is so simple that
even a child can "listen -in" unaided.

" Deskophone " users are entitled
and welcome to our expert advice
and assistance at all times free of
charge. This ensures the best
results, and will avoid the dis-
appointmen's that come to so many
amateurs through either insuffici-
ent knowledge or the use of acces-
sories of indifferent capabilities.

The DESHOPHONE, which is built by us
to our own registered design, is manufac-
tured under Marconi patents, is authorised
by the British Broadcasting Co., and has
been tested and passed by the PALO.

-Write foe
ILLUSTRATED
CATALOGUE

of Wireless Instruments
and Accessories.

3d. POST FREE.

THE DESKOPHONE SINGLE -VALVE SET
(P.O.) No. 1019.

including Headphones, H.T . Battery. Accumu-
lator, Aerial, Lead-in Wire. and Insulators.

PRICE COMPLETE£7 - 15-0
PRICE without ACCESSORIES: £4-15.0.'

Royalties. 32 6 Extra. Valves Extra.

THE DESKOPiiONE I WO -VALVE SET
(P.O. No. 2020.)

Tuner, High Frequency Amplifier and
Detector, complete with accessories, as with

Single -Valve Set.
PRICE COMPLETE£12 - 17 - 6

PRICE without ACCESSORIES : £9 - 17 -
Royalties, £3 -O. 0 Extra. Valves Extra.

AMPLIFIER
(P.O. No. 3042.1

Low Frequency Amplifier for
use with Single -or Two -Valve
Set. Considerably increases
the volume of sound. This
amplifying unit is of the utmost
value for use with any of our

instruments.
PRICE£3 - 17-6

Royalties. 2 2 '6 Extra.
Valeta Extra.

THE
HOLBORN RADIO CO., LTD.
267 HIGH HOLBORN, LONDON, W.C.1.

Telephone: THE TRADE Late of
HOLBORN 2368 SUPPLIED. 8 HIGH HOLBORN.

Reg. Design
No. 594325
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Gallery

It speaks for itself in a loud,
clear and perfectly natural tone
With the highest amplification of all Wireless recep-
tion, and particularly of Vocal and Instrumental
music, the clarity and tonal purity of the AMPLION
is una.pproached in any other form of loud speaker.
The adjustment is simplicity itself, and ." volnme "
may be regulated to a nicety.

THE

AMPLION
LOUD SPEAKERS
The World's Standard

are supplied in a series of To models, suited to every
service-the Home, Laboratory and Concert Hall --
and the prices range from fifty shillings to fifteen
guineas.

The registered Trade Mark AMPLIQN on a Loud
Speaker is a guarantee of efficiency and reliability,
and an assurance of Improved and. Perfected
Reception.

Ask for Folder " P.TV ."

Ideal Home Exhibition
STAND 24

New Hall

ALFRED GRAHAM & CO.,
St. Andrew's Works, Crofton Park, London, S.F. 4.

'Phone : Sydenliain 252 & 1700:
'Grams : Navalliada, Brock, LoLtion:'

SHOWROOMS: The Algraphone Saloon. 25,6, Servile Raw,
Regent Street. 'Phone : Regent 1075.

SCOTLAND: Mr. F. M. mittigan, 25, Renfrew St., GLASGOW. The above are three of the ten Models
IRELAND: Mr. Alex. R. Monday, 41, Chichester St., BELFAST. which will be on exhibition at our stand

Type A.R. 15.
Table Type with
"Music Master"
style horn, 14 -inch

hell mouth.

2,000 ohms £6 :2 : G

Other resistances
supplied.

Type A.R. 19.
Table Type with
independent receiver.

2,000 ohms £5:5:0

Other resistances
supplied

Type A.R. 17
Concert
Grand Model
with 23 -inch bell
mouth.

2,000 ohms
£15 : 15 : 0

Other resistances
supplied.
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A NOVEL CRYSTAL SET.
By W. S. SPIOLL, A.M.I.E.E.

THE set made and designed by the
writer and fitted into a cigar box 1 in.
deep is in no wise a " freak," but a

highly efficient receiTer put up in a rather
novel form. The.set was made asan attempt
to get away from the more or less 'stereo-
typed form of apparatus, but the necessity
of high-class workmanship and good in-
sulation was kept in mind throughout in
view of the limited accommodation avail-
able for the various units.

The set is a " made " one, as distinct
from an assembled proposition, the Whole of
the apparatus being constructed from the
raw material, nothing having been pur-
chased but the ebonite, wire, and ter-
minals. -

In view of the limited amount of room
available the spider -web type of coil was
adopted for the tuner, two of these coils
being made up and connected in series ;
tuning being accomplished by mounting the
top coil upon a hinged ebonite panel so as
to vary the coupling between the two coils.

The accompanying photograph gives a
good indication of the lay -out of the set.

Space Economy.

The- lower ebonite panel measures 31 in.
by 44 in. bare, being eased down to a
snug fit and screwed down to the bottom
of box. The upper panel measures 41 in.
by CA in. bare, and just works freely
into the sides of the box, and, being screwed
flush with the right -band edge of the
pivoted member, which is ; in_ square, is
capable of easy adjustment in relation to the
fixed coil, as the square piece-of wood-is
pivoted at either end by screws as shown.

An ebonite knob is shown for tuning,
but this is not really necessary, as a tab
of leather can be screwed to the upper panel
and the necessary adjustment made with the
lingers.

All contacts are mounted on ebonite, and
to save room the blocking condenser has
telephone pattern terminals screwed directly
into it -to accommodate the tag ends of the
headphones.

The detector is the author's own pattern,
and is fully described in a former article
dealing with the construction of a broad-
casting set. The crystal is hertzite, which
leaves little to be desired; half a " speci-
men " of this crystal is ample.

Mr. W. S. Sholl.

The formers for the coils are cut out of
Bristol board, which on account of its com-
parative stoutness and rigidity is very
suitable for the purpose. Nine slots are
provided and the winding consists of 44
turns -22 a side-of 28 S.W.G. D.C.C. wire
treated With shellac and thoroughly dried.

The inside of the fixed coil goes to earth,
the lower terminal, the outside end, is con-

..LAYOuT'. Of CRYSTAL .50,1, CIGARBOX

Mr. Sholl's Cigar -box Set complete and ready for use.

netted to the inside end of moving coil,
and the outside end goes to aerial by
means of an inch or so of electric lighting
fleXible to allow free movement.

The coils are secured to their respective
panels by 4 B.A. screws tapped into the
ebonite, which is 13, in. thick throughout,
except in the detector base, which is a in.
thickness.

The condenser is :003 mfd. capacity,
having 11 copper foils in. wide by 2 in.
long, the active portion of the foils being

in. with a ; in, fug.

Thirty Shillings Complete.
The small amount of wiring is effected by

20 S.W.G. tinned copper wire encased in
sleeving. For the encouragement of those
unblest with workshop facilities it may be
stated that the whole of the work was 
carried out on a table in 'a bedroom with
the most limited equipment of tools.

Perhaps the Editor will pronounce on the
quality of the workmanship ? The whole
receiver cost just under seven shillings, the
phones-British made, 4,000 ohms-El,
and the aerial 8d. The results on broad-
casting, eight or ten miles radius, are all
that could be desired.

When closed, the tuning set-if knob is
omitted-betrays no evidenee of its actual
nature. The box being very nicely made,
and fitted with hinges and a clasp to the
lid, makes the set very easy to take about

ithout fear of damage.

HOME-MADE SETS.
Readers holding experimental licences,

and who have constructed or are about
to construct their own apparatus, are
invited to send in short articles describ-
ing the more original and interesting
features of their design.

If the article or articles are accepted
for publication, they will be paid for at
our usual rates.

Good ideas are always welcome and
will receive careful consideration.

Send along your ideas to POPULAR
WIRELESS !

WE PAY WELL.
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I "EVER -READY"
Wireless Batteries
BRITISH MADE, THE ORIGINAL & BEST.

The Ever -Ready Company were the poneers
of the Dry Battery industry, and the evolution
of the High Tension Battery was the direct
result of their research and experience extending
over 21 years.

" Ever -Ready " Dry Batteries and Accumulators
are obtainable everywhere. A list of standard
sizes will be sent with name of nearest Supplier
on application to the Manufacturers.

Ask for particulars of the " Ever -Ready " Dry Battery
for Low Temperature Valves.

The EVER -READY Co. (Gt. Brit.) Ltd., (Pew') Hercules Pl., Holloway, London, N.7.

Perfection in Wireless Reception
THE RAD0LION

RAD?LION
Polished Mahogany Cabinet,
3 Valves. - - Price 30 ans.

Inclusive of all Royalties.

P. M. G. BROADCAST RECEIVER

is not a Wireless Gramophone. But,
white designed to yield maximum
power, possesses a degree of control
which Guarantees Perfection in

Reception, and Purity of Tone
combined with the UTMOST

Simplicity.
THE RAD2L1ON

CABINET 4 VALVES . 40 GNS
CABINET 3 . 30 GNS
PANEL 4 . 27 GNS
PANEL 3 q . 22 GNS
PANEL 2 15 GNS

I n,lusiee of all royaltr.

Sole li,"tributing Agents-

The WIRELESS AGENCIES, Ltd..
64, MORTIMER ST., LONDON, W.I.
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PART VII. -CAPACITY AND INDUCTANCE EXPLAINED.

rrHE function of a receiving aerial is to
provide some means of reproducing
the electrical vibrations which occur

in the aerial of the transmitting station
from which it is desired to receive. As
previously explained in these articles, the
vibrations that are produced in a trans-
mitting aerial give rise to waves of energy
which move out in all directions through
the surrounding space. These waves are
capable of vibrating any suitable object
that may be placed in their path, and the
most suitable object for this purpose is a
length of wire.

An Important Factor.
Except for their reduced strength, the

vibrations set up in the receiving wire will
be exactly similar to those which gave rise
to the emission of wireless waves, in the first
instance, from the transmitting station.
Owing to the distance which the waves have
travelled, however, the vibrations set up
in the receiving aerial will be considerably -
weaker than the original vibrations in the
transmitting aerial. It is, therefore, advis-
able to make your receiving aerial very
sensitive in order to enable the weakened
waves to produce as strong vibrations as
possible in it. The distance is only one
factor ; the sensitivity of your receiving
aerial will also play an important part in
affecting the loudness of signals.

Maximum sensitivity is obtained by
" tuning " your aerial as a violinist
"itunes " the strings of his instrument,
There are two ways of tuning a violin string,
and they are analogous to -the two ways in
which a receiving aerial is tuned. When a
violinist wishes to produce a particular note
from a string, he alters either the tension
or the length of that string. Similarly,
when you want to listen to signals which
are sent out on a particular wave -length,
you must alter either the (electrical) tension
or the length of your receiving aerial.

Effect of Inductance.
You have, no doubt, often seen a violinist

" tuning up." He turns a little black knob
in the handle of his violin, thereby adjust-
ing the tension of the string until it is
capable of vibrating at a certain rate, i.e,
until it can emit whatever note he wishes
it to emit. You may not be so familiar,
however, with the idea of altering the
length of the string to produce the same
effect. Yet, he does this also.

The four strings of a violin are, normally,
only capable of emitting four different notes
-or four notes of different pitch --whereas
an ordinary violin selection may contain
some dozens of different notes. And the
player certainly couldn't alter the tension
of the strings to produce these different
notes in the course of his performance ! He
can, however, alter the length of the strings.

This is what he does when he slides his
hand up and down the handle of the violin,
pressing the tips of his fingers on the strings
at different _points. When he presses the
tip of one finger half -way down one of the

By MICHAEL EGAN.

strings, he is, in effect, halving the length
of the string. The only part of the String
that vibrates is the half that extends from
the tip of his -finger to the " bridge " of the
violin. The other half is " dead." By
altering the effective length of the strings
in this way, he can produce any desired
note within the range of his instrument.

A wireless receiving aerial is tuned in a
similar manlier. In order to receive waves
Of a definite length, it should be tuned to
whatever pitch of sensitivity will make it
most susceptible to being vibrated by these
waves. This is done by altering its length
and its (electrical) tension. The former can
be effected by means of a coil of wire-
usually referred to as an " aerial tuning
inductance." This coil is connected to the
down lead of the aerial inside the operating
room, and, instead of lengthening the out-
door part of the aerial, you cau lengthen it
by adding any desired amount of the wire
on the coil.

What a Condenser Does
The (electrical) tension of the aerial is

adjusted by means of a " condenser." A
condenser is an instrument for containing
electricity. When it becomes filled it over-
flows, and the current that formerly filled it
surges backwards and forwards in the
circuit. The smaller the condenser, the
shorter will be the time taken for it to fill
and overflow, and the more rapid will be the
resulting vibrations.

Condensers are, therefore, variable, as a
rule. That is, they are so made that their
capacity can be altered at will. This is done
by turning a knob at the top of the instru-
ment, just as the violinist alters the tension
of his strings by turning a knob at the top
of his violin. In practice, therefore, you
can tune to a particular transmitting

station_ by adjusting either the " aerial
tuning inductance " or the " tuning con-
denser."

The whole object of tuning, of course, is
to prepare your aerial to vibrate at a
particular rate. For a given length and a,
given tension, an aerial tends, " naturally,"
to vibrate at a definite rate. If this natural
rate is the same as the rate at which the
transmitting aerial is vibrated it will make
it all the easier for the wireless waves to set
it vibrating. On the other hand, if this
natural rate differs from that of the trans-
mitting station, it will offer a certain
amount of resistance to being vibrated at
the same frequency.

To ()brain Loud Signals.
A certain portion of the energy of the

received waves will therefore be consumed
in overcoming this resistance, and the
remaining energy available for producing
signals in the telephones will be small, with
the result that signals will be weak. If the
difference is very big, moreover, all the
energy of the received waves. may be con-
sumed in overcoming it, with the result that
no signals will he heard at all. The more
" closely " tuned you are, therefore, the
louder will be the resulting signals.

"Sharp" tuning will sometimes render
audible signals that are quite inaudible
when the adjustments of a set are run
over quickly. Therefore, when tuning -in,
turn all the various adjusting knobs
slowly and carefully. Remember, too,
that the close proximity of your hand
may slightly increase the capacity of the
set, and, therefore, allow just a little
over the adjustment required to compen-
sate for the slight " drop " when you re-
move your hand.

The amplifying apparatus under the stage at the Hippodrome. Land -line wires to 2 L 0 carry the
strains of the familiar panto.
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THE VALVE FOR BEGINNERS
By SEXTON O'CONNOR.

PART II.

IT was stated in the last article that
there is an almost perfect vacuum in-
side the valve. The- result is that,

of the myriads of electrons which together
make up the electric current passing through
the filament, some thousands " boil off " or
evaporate from the red-hot wird directly
they enter the region of reduced pressure
within the valve.

We can imagine, therefore, .the interior
of the glass bulb to be filled with an im-
mense number of free electrons so long as
the filament is kept heated.

A glance at the diagram given in Fig. 1
shows, however, that die plate is joined up
to tho positive pole of the high-tension
battery (which is built up from a number

Fig 1.
of ordinary dry cells). There is, therefore,
a " positively charged " body (the plate)
in the close neighbourhood of the cloud of
free negative electrons given off by the
glowing filament.

In other words, the plate is thirsting for
negative or neutralising electrons, whilst
the inside of the billb is full of unattached
electrons continually " boiling -off " from
the glowing filament and flying around in
all directions with tremendous speed, vainly
endeavouring to get outside the closed walls
of the bulb. Only one possible thing
can happen. The plate swallows up as
many of these negative particles of electricity
as it can attract or draw within range.
What the Grid Does.

The plate carries a positive charge of
some 50 volts or so, according to the size -
of the large dry battery used, and is able,
in ordinary circumstances, to absorb all
the electrons that the filament can give
off, proViding that the latter is not " boil-
ing ' too hard, i.e., is not carrying too much
filament current from the accumulator.

Therefore, as the other . and negative
terminal of the H.T. battery is connected
to the filament of the valve through the
telephone receivers it stands to reason
that it will endeavour to complete its
circuit from the plate across the path
formed by the electron stream in the opposite
direction to this latter. This it does in the
form of a steady Current of a strength
proportional to the conductivity of the
electron stream which, Under normal con-
ditions, is constant.

Such a steady current will not, however,
give rise to any audible note. Before
broadcast music can be heard, the incoming
" signal waves " or energy picked up by the
receiving aerial must first be transferred
from the aerial to the grid.

The grid interposes the electron stream in
accordance with the charge formed on it
by the incoming signal current. If thiS latter
is negative it will not permit the passage of
negative electrons through' it, because all
like charges tend to oppose each other,
unless the power of the negative charge on
the grid is less than that of the electron
stream. Therefore, the nature and strength
of this charge on the grid- will increase or
decrease the electron flow from the filament
to the plate, and, therefore, its conductivity
and finally the current flow of the H.T.
battery from the plate to the filament.
That is quite clear, isn't it 1
Valve as a Detector,

The form or structure of the electric energy
radiated from a broadcast station consists
of a stream of ether waves or " oscillations,"
which have been " moulded " into an
irregular -shape or outline by the effect of
the voicb or musical sounds applied at the
transmitting end.

If they could be made visible the moulded
waves might be represented somewhat as
shown in Fig. 2.

The first action of the valve on such waves
is, in effect, to cut them in half through the
line X Y. One half is then " suppressed "
altogether, or, rather, not used, whilst the
other half tends to alter the H.T. current
flow through to the phones try means of its
action on the grid. Thus this H.T. current
consists of a number of " pulses " all in the
same direction, which is from the plate to the
filament.

In this form they are able to " push,"
and so " vibrate the telephone dia-
phragms or earpieces; whereas if both
half -waves could actuate the H.T. current
so that it would flow in both directions each
half would cause a " pull " in opposite
directions at the same time, and  the net
result would be nothing, even if the dia-
phragms of the 'phones could vibrate in
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Fig. 3.

time with such alternations-but, of course,
they couldn't.

This process of cutting the waves in half
is called ' rectification," and the valve when
so 114 is acting as a " rectifier" or
" detector."

The next point to be conSidered is
amount of energy that is available for
reception, i.e., the actual power transferred
through- space from the transmitter to the
receiving aerial.

In the London Broadcasting Station
(2 L 0) a considerable amount of electrical
power (11 kiloWatts) is applied to the
radiating aerial. The ether waves so created
spread outwards in all directions, and in
so doing naturally fall off in strength very
rapidly.t

Ihas been estimated that at a distance of
15 miles a receiving aerial 100 feet long will
only tap the one -billionth past (the millionth
of a millionth) of the energy poured into the
ether at the transmitting station. This is
just sufficient to give good signals on a
crystal set, i.e., without using any means of
amplifying -or strengthening the received
energy.
Amplifying Signals,

By the use of what is called " reaction"
(which will be explained later), a single
valve can be used to receive over a distance
of about 50 miles, or more than double a's
far as a crystal, whilst with two or more
valves in series, musical signals can be
beard over a range of several hundred miles.

The second purpose, then, of the valve
is to " amplify ' or strengthen the extremely
small amounts of energy picked up by the
receiving aerial until they become suffi-
ciently strong to operate the pho-nes or a
" loud speaker."

- This boosting " or amplifying action
constitutes the really remarkable and
unique feature of the ,valve as a receiver.
There are many other types of Useful
rectifiers or detectors (for example, crystal,
coherer or magnetic detector), but none of
them amplify or strengthen the signals in

V the way a valve does.
When acting as an amplifier the valve is

best regarded as a simple " relay " having
Certain special features. -A relay, it should

Fig. 2. (Continued on page 1011,1
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fir
enjoyable Concerts

The " Everset " Crystal.
No adjustment necessary.
Fits any crystal receiver.

10/_ cacti.

You can hear the best singers, excellent orchestral musk, or first-rate entertainers with a T.M.C. Wireless Set.
Or you may be interested in football, boxing, the latest news, stock exchange quotations, the weather
forecast, or an evening of dancing.
You can have all these, enjoyably and pleasurably in the comfort of your own home, with a T.M.C.
Wireless Receiver.
There is no trouble to you-T.M.C. have engineers in every large town to advise you, free of cost and
without obligation, as to the best apparatus to use.
Your choice having been made, T.M.C. engineers will install the apparatus and periodically inspect it.
T.M.C. Wireless is particularly simple to work and gives every satisfaction.
T.M.C. Wireless Receivers, which are fully approved by the Postmaster -General, bear the seal of the
British Broadcasting Company.
The wide variety of models are entirely British made.

FROM £4 5 0 UPWARDS
(including all Royalties).

Leeeta011, Birmingham, Manchester, Newcastle and Cardiff are broadcasting" NOW.
Come and listen to them any evening up to 10 p.m. at cur Showrooms in

GLASGOW, LEEDS, LIVERPOOL
BRISTOL.mAN
MANCHESTER, NEWCASTLE.

DUBLIN,LONDON. BIRMINGHAM. BELFAST,CARDIFF
Write to us for our nearestuli:illeflirEe1;13Hollingsworth Works, Dulwich, London,

Ideal Home Exhibition,
March lst-24th. 

Stand 11, Row "D," Main Hall.
Stand 18, New Hall, Gallery.

IWANV AFIMYillkalr.,116/1/11111W/AV.70.1!,-.7 4.111Y As:`..V.%:.11{AKe `,/.11il0; 11,siv/

TELEPHONE MFG., O. LTD
LONDON SHOWROOMS: 68, NEWMAN STREET, W.1.

'Phone: Museum 5581.

O." ,A,a,Awjiumgayi=Tezaw//Ak.wzkwzzwgnE,amuEKa&sTgllkwfmssN 'V.< :.\74/1/AkIll1W-
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WE ARE NOT EXHIBITING AT THE PRESENT EXHIBITION BUT
Everybody Should Take the Opportunity of Visiting Our Showrooms.

WE HOLD THE LARGEST STOCK OF EX -GOVERNMENT APPARATUS IN THE COUNTRY, OCCUPYING NEARLY 100,000 CUBIC FEET.
Complete Lists will shortly be ready, and the whole of our Vast Stocks will be available for the Inspection of the Public at

UNA WORKS, CARPENTERS ROAD, STRATFORD, E.
In the meantime a Varied Range

The Perfect Loud Speaker at Last!
The "VIOLINA"
(Packing and Carriage in U.K. 5s, extra.)

Read this unsolicited testimonial -
130, Bro,.nhill Road, Catford, S.E.

February r2th, 1923. -
Dear Sirs,

I received the Violina Loud Speaker 411ite, safely, and am writing to 'tell
you how surprised and delighted I am with the wonderful and perfect results
I am getting with same. It is absolutely free from distortion, and the perfec-
tion of tone is such that other Loud Speakers cannot in any way compare with.it.

As you are aware; I am working with a Burndept Ultra four -panel, and
have three other Loud Speakers of well-known makes, so hdve had every oppor-
tunity of putting the Violina through thorough test, and I do not hesitate in
saying it is perfect, and far in front of any other I have experimented with or
heard.

I shall be only too pleased, should you have anyone in this district who
would like a demonstration of this instrument, to place my apparatus at your
service.

Thanking you for past attention,
Faithfully _your3,

(Signed) H. SHEPPARD.
We are experiencing a tremendous demand for this LOUD SPEAKER. If

Early Delivery is Requiredo DER T ONCE.
With this instrumen'e you can hear the voice of the artist, the notes of any instrument

and the words of the speaker faithfully and perfectly reproduced.
In addition, it is an elegant piece of furniture, handsomely French polished,

mahogany finish.

Ask your local dealer for a demonstration.

of Stock is on View at our CITY SHOWROOMS, and it will pay you

For Perfect Wireless Reception it is Essential to Use a

Fuller " Block " Type Accumulator.
The only Accumulator which will hold its charge
:: from 12 to 18 months when not in use. ::

FOOL -PROOF. NON -SULPHATING.
UNAFFECTED BY SHORT CIRCUITS.

For providing the current for lighting the filament
in the Wireless Valve they are absolutely ideal.

A SUMMARY OF THE PRINCIPAL ADVANTAGES OF
BLOCK ACCiMULATORS.

Instead of using thin plates, with their liability torttruckle, the cells are constructed with electrodes in
which segmental blocks of active material are carried on small grids and wrapped in porous material.
The result, is that the electrodes are free from the possibility of injury either by vibration, short-circuiting
or sulphating. They also have the special feature tr they will hold their charge from 9 to 18 months
without the E.M.F. falling below 2 volts.

The cell is constructed of two or more segments. The grid being buried in the block, is not acted upon
by the electrolyte, and consequently there is no fear of trouble from " growth."

Some of the advantages of the Block accumulators are :
I.-They are " foot -proof."
2 . -There are no plates to buckle.
3.-It is impossible for the cells to be spoilt through accidental short-circuiting, and even if the terminals

are joined by a metal bar, the cells will not be spoiled or seriously injured.
4.-They will retain their charge for many months.

cannot occur to any serious extent, as this is mostly caused through cells standing in
a discharged state or being discharged through accidental. short-circuits.

6.-The blocks are so constructed that they cannot swell or grow, and this prevents the external box,
or container, being cracked or broken.

7.-If the cells are neglected,, or left in charge of inexperienced hands, no serious harm can be done,
as even when discharged down to 1'5 volts, they recover their voltage and maintain their recovery,
thereby preventing sulphate forming.

8.-They are lighter and have a higher capacity per pound weight than ordinary plate accumulators
and can be re -charged an indefinite number of times.

PRICES.

TYPE. VOLTS.
Intermittent
capacity at

20 -hours rate

Actual
capacity of

20 -hours rate £
IstcE

S. C.

2 11 K 2 7
4 11 K
6 B K

4
6 / 16 8

i 1
14

1
240 2 16
490 4 40.

}
20

{
1 12

640 6 2 8
(2 A D 9/8 2 18

* 4 A D 0/s 4
}

641,, 32
{

1 16

**

6 A D 0/s
11. 2 A D c0/0
i A 19 9/

6

i - 74P1 35
{

2

2
1 0

, 6 A D 9/0 6 3 0
B L 240 2 1 4
B L 440
II L 640

4
6 }

80,1 40 J 2
3

8
2

17111.255I. 2 . 1
11 I. 455
B I, 655
13 3 2120

4
6
2

1 110.S: 55
{

2
4
1

15
2
8

11 J 4120 4 } 1211. 60 2 16
11 3 6120 6 4 4
13 I, 280 2 . 1 12
13 L 480 4 1C0

}
80 3 4

13 L 680 6 4 16
11 I, 4110 4 221 110 4 0

* Circular stoneware containers. ** Circular celluloid co stainers
Teak Crates, 7/6 to 20/- extra (approx.).

Teak Cases, with lid and outside terminals, 10/6 to 10/- extra. Firm prices on application.

The name "Fuller " is behind every one of these batteries, a certain guarantee of quality, for nothing but
the best and purest materials are used in the manufacture of their products.

to inspect same before buying elsewhere.

Special Offer of Headphones
at Bargain Prices.

BROWN "A" TYPE
120 ohms

Reed Pattern, Aluminium Diaphragms, PER PAIRBrand New and Unused ex -Government
Stock.

12/6
PER PAIR

25/.
PER PAIR

- Cords_3s. 64. extra. Postage (reg.) is. extra.

WONDERFUL OYFER of the FINEST FRENCH 'PHONE

Manufactured by the Thomson -Houston Co., of France.
We guarantee these telephones to be as efficient as any 'phone on the
market at the present time. They are exceptionally comfortable, and

the clarity of music and speech is wonderful.
We have concluded a very large contract in respect of these 'phones,

and offer them to the public with every confidence.
In order to bring them to the notice of the public, we are offering them

at the exceedingly low price of
20s. per pair,

complete with very good quality cords. Postage l/-- extra.

THE CITY ACCUMULATOR CO., LTD

SULLIVAN
120 ohms

8 009 ohms

Telephone Transformers
Suitable for use with the l20 ohm phones mentioned above

25s. each.
Intervalve Transformers
Fitted iii iron cases which effectively screen any sur-
rounding apparatus from stray fields. This is a very
important feature. There, arc no loose wires or free ends
to break and no tiny screws in odd corners. Ratio 5-1.

9

79, MARK LANE, LONDON, E.C. 3. 'Phone -A vcnue 1316. And at 33, Rue d'Hautville, Paris.
-!-1 !i Co., Culhara Bri4ol. South Wales Wireless Installation Co., Ltd., 18, West Bade St., Cardiff.

25s. each.
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WE ARE NOT EXHIBITING AT THE PRESENT EXHIBITION BUT
Everybody Should Take the Opportunity of Visiting Our Showrooms.

WE HOLD THE LARGEST STOCK OF EX -GOVERNMENT APPARATUS IN THE COUNTRY, OCCUPYING NEARLY 100,000 CUBIC FEET.
Complete Lists will shortly be ready, and the whole of our Vast Stocks will be available for the Inspection of the Public at

UNA WORKS, CARPENTERS ROAD, STRATFORD, E.
In the meantime a Varied Range

The Perfect Loud Speaker at Last!
The "VIOLINA"
(Packing and Carriage in U.K. 5s, extra.)

Read this unsolicited testimonial -
130, Bro,.nhill Road, Catford, S.E.

February r2th, 1923. -
Dear Sirs,

I received the Violina Loud Speaker 411ite, safely, and am writing to 'tell
you how surprised and delighted I am with the wonderful and perfect results
I am getting with same. It is absolutely free from distortion, and the perfec-
tion of tone is such that other Loud Speakers cannot in any way compare with.it.

As you are aware; I am working with a Burndept Ultra four -panel, and
have three other Loud Speakers of well-known makes, so hdve had every oppor-
tunity of putting the Violina through thorough test, and I do not hesitate in
saying it is perfect, and far in front of any other I have experimented with or
heard.

I shall be only too pleased, should you have anyone in this district who
would like a demonstration of this instrument, to place my apparatus at your
service.

Thanking you for past attention,
Faithfully _your3,

(Signed) H. SHEPPARD.
We are experiencing a tremendous demand for this LOUD SPEAKER. If

Early Delivery is Requiredo DER T ONCE.
With this instrumen'e you can hear the voice of the artist, the notes of any instrument

and the words of the speaker faithfully and perfectly reproduced.
In addition, it is an elegant piece of furniture, handsomely French polished,

mahogany finish.

Ask your local dealer for a demonstration.

of Stock is on View at our CITY SHOWROOMS, and it will pay you

For Perfect Wireless Reception it is Essential to Use a

Fuller " Block " Type Accumulator.
The only Accumulator which will hold its charge
:: from 12 to 18 months when not in use. ::

FOOL -PROOF. NON -SULPHATING.
UNAFFECTED BY SHORT CIRCUITS.

For providing the current for lighting the filament
in the Wireless Valve they are absolutely ideal.

A SUMMARY OF THE PRINCIPAL ADVANTAGES OF
BLOCK ACCiMULATORS.

Instead of using thin plates, with their liability torttruckle, the cells are constructed with electrodes in
which segmental blocks of active material are carried on small grids and wrapped in porous material.
The result, is that the electrodes are free from the possibility of injury either by vibration, short-circuiting
or sulphating. They also have the special feature tr they will hold their charge from 9 to 18 months
without the E.M.F. falling below 2 volts.

The cell is constructed of two or more segments. The grid being buried in the block, is not acted upon
by the electrolyte, and consequently there is no fear of trouble from " growth."

Some of the advantages of the Block accumulators are :
I.-They are " foot -proof."
2 . -There are no plates to buckle.
3.-It is impossible for the cells to be spoilt through accidental short-circuiting, and even if the terminals

are joined by a metal bar, the cells will not be spoiled or seriously injured.
4.-They will retain their charge for many months.

cannot occur to any serious extent, as this is mostly caused through cells standing in
a discharged state or being discharged through accidental. short-circuits.

6.-The blocks are so constructed that they cannot swell or grow, and this prevents the external box,
or container, being cracked or broken.

7.-If the cells are neglected,, or left in charge of inexperienced hands, no serious harm can be done,
as even when discharged down to 1'5 volts, they recover their voltage and maintain their recovery,
thereby preventing sulphate forming.

8.-They are lighter and have a higher capacity per pound weight than ordinary plate accumulators
and can be re -charged an indefinite number of times.

PRICES.

TYPE. VOLTS.
Intermittent
capacity at

20 -hours rate

Actual
capacity of

20 -hours rate £
IstcE

S. C.

2 11 K 2 7
4 11 K
6 B K

4
6 / 16 8

i 1
14

1
240 2 16
490 4 40.

}
20

{
1 12

640 6 2 8
(2 A D 9/8 2 18

* 4 A D 0/s 4
}

641,, 32
{

1 16

**

6 A D 0/s
11. 2 A D c0/0
i A 19 9/

6

i - 74P1 35
{

2

2
1 0

, 6 A D 9/0 6 3 0
B L 240 2 1 4
B L 440
II L 640

4
6 }

80,1 40 J 2
3

8
2

17111.255I. 2 . 1
11 I. 455
B I, 655
13 3 2120

4
6
2

1 110.S: 55
{

2
4
1

15
2
8

11 J 4120 4 } 1211. 60 2 16
11 3 6120 6 4 4
13 I, 280 2 . 1 12
13 L 480 4 1C0

}
80 3 4

13 L 680 6 4 16
11 I, 4110 4 221 110 4 0

* Circular stoneware containers. ** Circular celluloid co stainers
Teak Crates, 7/6 to 20/- extra (approx.).

Teak Cases, with lid and outside terminals, 10/6 to 10/- extra. Firm prices on application.

The name "Fuller " is behind every one of these batteries, a certain guarantee of quality, for nothing but
the best and purest materials are used in the manufacture of their products.

to inspect same before buying elsewhere.

Special Offer of Headphones
at Bargain Prices.

BROWN "A" TYPE
120 ohms

Reed Pattern, Aluminium Diaphragms, PER PAIRBrand New and Unused ex -Government
Stock.

12/6
PER PAIR

25/.
PER PAIR

- Cords_3s. 64. extra. Postage (reg.) is. extra.

WONDERFUL OYFER of the FINEST FRENCH 'PHONE

Manufactured by the Thomson -Houston Co., of France.
We guarantee these telephones to be as efficient as any 'phone on the
market at the present time. They are exceptionally comfortable, and

the clarity of music and speech is wonderful.
We have concluded a very large contract in respect of these 'phones,

and offer them to the public with every confidence.
In order to bring them to the notice of the public, we are offering them

at the exceedingly low price of
20s. per pair,

complete with very good quality cords. Postage l/-- extra.

THE CITY ACCUMULATOR CO., LTD

SULLIVAN
120 ohms

8 009 ohms

Telephone Transformers
Suitable for use with the l20 ohm phones mentioned above

25s. each.
Intervalve Transformers
Fitted iii iron cases which effectively screen any sur-
rounding apparatus from stray fields. This is a very
important feature. There, arc no loose wires or free ends
to break and no tiny screws in odd corners. Ratio 5-1.

9

79, MARK LANE, LONDON, E.C. 3. 'Phone -A vcnue 1316. And at 33, Rue d'Hautville, Paris.
-!-1 !i Co., Culhara Bri4ol. South Wales Wireless Installation Co., Ltd., 18, West Bade St., Cardiff.

25s. each.

Aaenls for All LURNDEPT APparalus.
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HULLO!!! C.O.
WILL DAY CALLING

TO ANNOUNCE SOME RARE BARGAINS
WESTERN ELECTRIC HEAD PHONES,

4,000 ohms Stamped BBC. .. 32:- per pair
BRITISH MADE HEAD PHONES,

300 ohms .. 15/- per pair
Single Head Phones with cord, 150 ohms.. 6/- each
100 feet 7 Stranded Copper Aerial Wire .. 2/6 per coil
Trench,Buzzer Sets, complete with

Morse Tapping Key and Head
Phone .. 10/6 each, postage 1/6

Best Quality Filament Resistance 2/9 each, postage 3d.
3 -Way Coil Stand for Panel Mount-

ing
Insulated Sleeving, all colours, 11 mm.
Brass Terminals with Nut and

Washer .

Bobbin Type Insulators
Sheet Ebonite, Grade A, cut to any size.
Every Requisite in Stock for Wireless.

15'- each, postage 6d.
5d. per yard

1/6 doz.
11- doz., postage 9d.

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 f -or our new January Cata:ogue, now ready.
We always Stock the Famous HERTZITE CRYSTAL at
2,6 each, or mounted in Brass Cup 2 10, Postage 3d. extra.

- Popular 1Vireless_TVeekly, Marcli 3rd, 1923.

DO YOU WISH TO GIVE
A REALLY USEFUL AND

PLEASING GIFT?
If so, why not

A WIRELESS OUTFIT?
No. 1 Set.-Crystal Receiving Outfit, fitted with Genuine

Hertzite Crystal Detector, pair of British -made Head
Phones, 4,000 ohms, Aerial Wire, Insulators, Lead-in
Wire, &c. Stamped B.B.C.

Price, £3 los. the Complete Outfit.
Postage, 1/6 extra.

No. 2 Set.-A Complete Receiving Set, fitted with Genuine
Hertzite Crystal, Variable Condenser, mounted on Ebon-
ite Panel, .suitably engraved and enclosed in Hand
Polished Mahogany Case, with pair of British -made
4,000 ohm Head Phones, Aerial Wire, Insulators,
Lead-in Wire, &c. Stamped B.B.C.

Price, £5 the Complete Outfit.
Postage, 2/- extra.

All our sets are passed by the P.M.G., and
include the cost of Fee for Licensing the set.

Lisle Street, Leicester Square.
LONDON, W.C. 2.

Phone : 'Regent 4577. Telegrams : Titles, Westrand, London.
liwtotaosesimssiowt"~"A PlowilMetaillaft"A"OW00.10401""1"0" Wis#WerisialWfWMPtePtIRAIPWWWW.44

WILL DAY, L,td®, 19,

WIRELESS
MiniummillMIMmumullMmmumminuffinnuni

THE CHEAPEST ESTABLISHMENT IN THE TRADE.
Head 'Phones from 18,6 per pair. Valve Holders, 1/- and 1,'3 each.
Leading -in Tubes, 1r-, 1/3, 1/6 each. Switch Arms, 1/- and 1,3 each.

Egg Insulators, white, 3d. each,
Pocket Crystal Set, 17/6 each. 2/6 per dozen.
Inter -Valve Transformers, ratio 5,-t. Finest Manufacture, 14/6 each.
Filament Resistances. Extraordinary value. Velvet action, 2/-, 2.6 ea.
Slider Plunger, complete, 4d. ca., 3/6 doz. Hertzite, 1/-, 1/3, 1/6
Aerial Wire, 7/22 hard drawn copper, in ion ft. lengths, 2/8
4 -Volt Batteries. 4d. each. 3:6 ner dozen.
Large stock of Insulated Pliers, 2,'- per pair, 22/- per dozen:

We Have a Large Stock of MULLARD and EDISWAN VALVES,
also All Voltages in WIRELESS BATTERIES.

THE HOUSE FOR EVERYTHING ELECTRICAL,
Trade] WHOLESALE AND EXPORT [Supplied

L. APPLE, LTD., Electrical Engineers,
13, BREWER STREET, REQENT STREET, LONDON, W.1

,Tele-phone :13:4 Regerit.J

21/6
Complete
HEAD-
PHONES

4,000
ohms,

THE CHEAPEST
2 - VALVE SET

Z9-0-0, complete with HEAD-
PHONES-, ACCUMULATOR. Etc.

B.B.C. surcharge extra ±:3-0-0
INTERVALVE

TRANSFORMERS
Cash returned fnet ,atisfactorg

20/ each.

Brit/Sh in ike throughout.
BRITISH CENTRAL ELECTRICAL Co., LTD.,

& 8, ROSEBERY AVENUE, LONDON, E.C.1.

The

"CLARITONE"
LOUD SPEAKER

Yo gest-- sioaccn. ,
fi&;,w-z.z2 cl70V104

lot volume, clarity and purity of tone, the
" Claritone " Loud Speaker is unequalled. Used
In conjunction with Valve Receiving Sets and
Ashley Valve Sets in particular, it gives improved
reception more than equivalent to an extra Valve
without the distortion inseparable from excessive
valve amplification. The Claritone" is of pleas-
ing design and high grade finish. A convenient
lever in the base facilitates fine adjustment to suit
any class of reception required.

PRICE -2,000 ohms £6 : 2 : 6 each. 120 ohms £6:0:0 each.
THE ASHLEY 2 -STAGE LOW FRE-
QUENCY AMPLIFIER.-Embodies two
low frequency amplifying Valves, and is ,

conveniently adapted for direct coupling
to the Ashley 2 -Valve and 3 -Valve Receiv-
ing Sets, thereby converting them respec-
tively into 4 -and 5 -Valve combinations and
facilitating the use of the Clad -tone "
Loud Speaker, for both British and Con-
tinental reception. High grade finish and
readily accessible interior.
PRICE - £10 : 0 : 0 (Valves Extra).

ASHLEY WIRELESS
TELEPHONE CO., LTD.
69, RENSIHAW STREET, LIVERPOOL.
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GETTING AT THE"WORKS."

WHEN you hear someone say, " I wonder
" what's inside ? " and no satisfactory

answer is forthcoming, or even if it is,
you can bet your last cent that the " lid "
of the innocent wireless set will eventually
be unscrewed in order to satisfy that
curiosity bequeathed to man since Adam.
Then, again, that " /'// make it work "
remark directed to an erring set will certainly
have the same result.

What it is expected that there will be
seen when the interior is revealed, depends
upon the extent and vividness of the
imagination of the amateur " surgeon " ;
certainly wheels of various sizes and numbers
are expected to figure largely in the con-
struction of. anything that looks and acts
mysteriously. In the case of wireless sets,
however, the first glimpses of the " in-
nards " are apt to be disconcerting to the
uninitiated, owing to just what isn't inside.
Take, for instance, those handsome -looking
" Desk " type sloping panel wireless
receiving sets.
Differences In Sizes.

There is room enough inside one of these
for the " works " of half a dozen alarm
clocks, and yet, upon removing the ebonite
panel, it is seen that all the " under -
workings " could be comfortably stowed
away in a cigar -box. Moreover, they are
all neatly fixed on to the back of the panel,
and come away with it, leaving a huge
vacant wooden cavity.

Perhaps you are shown two complete
one -valve sets, one the size of a coal -scuttle,
and the other little larger than a cigar -box ;
this will make you ask yourself the question,
" Why the bulk ? " or " Why the stunted
growth ? as the case may be. The answer
is that it is not so much a matter of the size
of the component parts-" works "-as the
design or " lay out ' of the wiring.

Whilst very small sets look neat and take
up less room, " crowding," especially in the
case of multi -valve sets, does not lend itself
to efficiency. Take, for example, the well-
known type of single -valve amplifying panel
that has a small black box neatly mounted
on the top of the ebonite panel ; apart from
this, which is what is known as a low -
frequency transformer, there is nothing
absolutely essential in the whole box of
tricks. Underneath will be found nothing
but the small coil and moving contact of the
filament resistance, which is really but a
refinement, although a very useful refine-
ment, and the wires connecting up the
terminals, valve -holder, and transformer
mounted on the outside of the ebonite panel.
I say " nothing," but there may happen to
be a small fixed condenser in shape similar
to a small block of chocolate neatly screwed
to the undefside of the ebonite.
Identifying the " Parts."

In the case of the tuning and detecting
cabinet there will be either inside or outside,
attached to the ebonite panel, a tuning coil
or coils; variable condenser, and filament
resistances, the shapes and appearances of
which will be familiar to most people. Then
there is what is known as the grid leak,"
similar in appearance to a couple of inches
of slate pencil; held by clips and mounted

above, or rather under, what is known as
the " grid condenser." This latter is a fixed
condenser of a suitable value, the appear-
ance of which may vary slightly with
different makes, but can easily be recognised
by its close proximity and connection to
the grid leak. In addition there may be
another small fixed condenser known as the
" bypass " condenser or " phone Con-.
denser." All the various component parts
are mounted upon the ebonite panel and
are removed as a whole when this latter is
raised, the wooden cabinet merely acting as
a protective case.

Someone may venture the question,
" What is inside a crystal set ? " and the
answer is, in most cases-nothing at all. In
fact, 50 per cent: -have no " insides," unless
the inside of the induCtance coil is included
in the question, and there is nothing inside
that. Anyway, have a look at some of those
crystal sets mounted on just plain, flat
bases. The various instruments that appear
on this will be duplicated in various different
shapes. and forms in, the interior of the
" cabinet " type of crystal set.

Finally, so long as your set is working
efficiently don't worry about its " in-
nards," and even if it isn't, leave them
alone until you have acquired that little
knowledge on the subject that will prevent
you following the example of the man who
tried to repair a German alarm clock and
found that the works, like Shakespeare's
" brief candle," once out, stayed out.

THE VALVE FOR
BEGINNERS.

(Continued from page 1006, )

be explained, is any device wherein a small
applied or " input ' force releases or con-
trols a large output " of force. As a
simple instance, a slight pressure with the
finger is sufficient to close an electric
circuit, which may release sufficient power,
say, to start a train.

Looking at the simple valve circuit
shown in Fig. 3, from this :point of view
the control or " input " circuit is that
connecting the grid and filament. It con-
tains a coil of wire called an " inductance
coil," which is coupled or linked with a
similar coil in the aerial A ; there is, also, a
condenser for "tuning" the circuit. (The
grid condenser and lea will be referred to
later.)
Across the " Bridge."

The " output " or controlled circuit is
that containing the plate and the filament.
It comprises the high-tension battery
(which- is the source of the released or
" controlled " power) and the telephones.

The " connecting link " between the
" input " and " output " parts of the Valve
is formed by the continuous stream of elec-
trons. These, as we have seen, are emitted
or thrown off by the red-hot filament, and
are then caught up by the plate and thus
form a " bridge,' which completes the
circuit consisting of the telephones and the
high-tension or " power " battery. Some
confusion may arise owing to the fact
that the H.T. current and the filament
electron stream flow in opposite directions,
but when it is remembered that this latter
consists of purely negative electrons the
charge they convey, as, of course, they
form an electrical current, is negative, and
therefore the direction of the current is
opposite to that in which the particles or
electrons are moving, Sounds complicated,
but think of the electron Stream as a bridge
across which the current from the H.T.
battery can pass.

On its, way to the plate the stream passes
through the spiral grid or " input " electrode,
which " controls " it in the manner described
previously.

Commencing with the aerial we will
assume that wireless waves from a certain
station are being received upon it. When
the aerial is " tuned " to the same wave-
length as these waves, the impact of each
wave creates the 'largest possible effect-
just as in the case of properly timed pushes
applied to a swinging pendulum.
. From the aerial the waves are transferred

to the grid circuit, and there set up a
swinging electric current which charges each
plate of the grid condenser, first negative
and then positive in rapid succession.

It will be seen that the upper plate of the
condenser is, connected to the grid :and
therefore shares this charge, rhythmically
changing from positive to negative in
sympathy with it.

Glancing again at Figs. 1 and 3, it will ho
seen that the grid stands immediately in the
path of the electrons coming from the fila-
ment, and striving to reach the plate.

When the grid is thrown positive by the
incoming signal waves it will obviously
assist the attractive action of the plate on
the electrons, as both will be pulling them
in the same direction. The grid does not
physically obstruct the -path of the electrons,
as it is in the form of an open spiral of wire,
through which they can readily pass.

But it adds to the general effect or
.0 pull " of the plate, and as it is situated
quite close to the filament, this action of the
'grid is sufficient to increase the total number
of electrons reaching the plate, increasing,
as it were, the size of the " bridge " which, of
course, alloWs an increased value of current'
to pass across from the H.T. battery
throng. the plate and through the phones.

When, however,, the grid is thrown
negative (in sympathy with the upper plate
of the condenser) its effect is far more
pronounced. Instead of attracting the
electrons, it repels them, and crowds them
back towards the filament and away from
the plate, causing a very decided decrease
in the current passing from the H.T. battery
through the phones.

So sensitive is this action that an extremely
small amount of energy transferred from the
aerial to the grid is sufficient to ". control "
the relatively large current passing across
the bridge formed by the electron stream
from the H.T. battery through the phones.

This is the explanation of the amplifying
or strengthening action of the valve.

(To be concluded next week.)
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QUESTIONS & ANSWERS FOR BEGINNERS.
NOTE.-On this page the beginner will find a selection of questions and answers which will concisely deal with many little
problems met with in the erection of a wireless receiver. Readers are invited to send their queries to the Technical Dept., Room 138,
The Fleetway House, Farringdon Street, London, E.C.4, where they will be carefully and promptly dealt with. Replies are

sent by post free of any charge.

Q. How brightly should a valve glow ?
A. This should be regulated so that the

valve is just bright enough to give the best
results. If it is allowed to glow more
brightly than is necessary, you will find that
instead of an increase in signal strength
you have possibly a decrease.

* * *

Q. It has been said that reaction is not
allowed on B.B.C. stampedsets. Is this
right ?

A. To a certain extent. You are not
allowed to have reaction capable of ener-
gising the aerial and thus probably causing
interference. This, of course, forbids re-
action on a one -valve set. There is, how-
ever, a method 'of employing this in a way
that will prevent interference. This is
possible on two or more valve sets provided
one of the valves is actingas an H.F. am-
plifier.

' Q. What is the cause of crackling noises
in a valve set ?

A. Probably a loose connection some-
' where, or it may be due to atmospherics.
A very frequent cause of crackling is a loose
filament resistance. If the crackling con-
tinues steadily it may be due to a faulty
cell in the high-tension battery. In this
case the noise frequently resembles the
spluttering of frying bacon and is therefore
often referred to as a " frying " sound.

Q. How can the " frying " , noises be
cured ?

A. This may sometimes be done by .con-
necting a large condenser of about .02
_mid. across the high-tension battery. If
this has no effect, the only thing is to search
for the faulty cell and short circuit it. A
voltmeter will come in useful here. The
cells, if possible, should be tested in groups
of about three, and if their voltage has
dropped below 75 per cent. they are prob-
ably causing the noise. The voltmeter is
not an infallible test, but it will be found
very useful.

* * *

Q. What is the " grid " of a valve ?
A. It is the spiral of wire which can be

seen between the filament and the plate-a
metal sheet usually in the form of a cylinder.
The grid controls the stream of electrons
across from the filament to the plate, and,
indirectly, the current through the tele-
phones. The grid is connected to the aerial
and thus the incoming oscillations are
acting on the grid automatically and con-
trolling the action of the valve.

* * *

Q. What is meant by the natural wave-
length of an aerial ?

A. It is the wave -length the aerial has
when connected directly to earth, there
being no coils or condensers connected to
it. It is not necessarily the same as the
fundamental wave -lengths of an aerial, as
this is the wave -length to which the aerial
is tuned by the addition of coils and con-

densers. It will respond most readily to
signals of that wave -length, though it may
also respond slightly to impulses whose
wave -lengths are harmonics of that funda-
mental.

Q. Must I have a grid leak ?
A. For efficient working a grid leak is

necessary to allow the electrons that have
collected on the grid of the valve to " leak "
away to earth. If the leak. was not there
these electrons would render the valve far
less sensitive to the incoming oscillations,
or impulses. Another thing, one leak,
which is of high resistance, may suit one
type of valve, while it does not at all suit

large rush of current takes place at each
incoming signal.

Q. Why is it dangerous to use a gas -
pipe for an earth ?

A. Because, although it is not a very
great possibility, a very heavy lightning
discharge might cause an ignition of the gas,
especially in cases where leaks exist. Apart
from this, a gaspipe makes a poor earth,
owing to the fact that the materials used for
the joints'are not at all conductive.

Q. What is meant by characteristic curve
as included in so many articles about valves?

A. Just curved lines on graph paper to
indicate, by comparing different positions

P. -c. Wooding, of the Metropolitan Police Force, and his fine set. P. -c. Wooding hears American
amateurs regularly.

another. For this reason various leaks
should be used until one is found that will
work efficiently with the valve you intend
to use. In connection with this, a variable
grid leak is a useful piece of apparatus to
have.

Q. Why does carborundum need a
battery ?

A. Because with this type of crystal a
peculiar thing happens. If a voltage is
applied across the mineral the resistance of
the crystal gradually decreases. At a cer-
tain voltage the resistance decreases very
suddenly, and then goes on slowly decreas-
ing. Thus, if an incoming signal current
is passed through the crystal when it is so
adjusted that the slightest extra voltage will
cause a large increase in current, as it will
if the voltage across the crystal is properly
adjusted, then, on the addition of that tiny
impulse from the aerial, a tremendous drop
in the resistance of the mineral takes place.

Thus a large amount of the current from a
battery which is always connected, flows
through and a loud signal in the phones
is heard. When no signals are coming in,
the resistance of the crystal is high, and very
little current is flowing, the incoming signal
just upsets the balance, as it were, and a

on the curve against divisions along the
sides and the bottom of the paper, various
effects caused when various adjustments are
made. Thus a simple example is the
characteristic curve for plate current
variations caused by altering the current
of the L.T. or filament flow by means of the
variable filament resistance.

* * *

Q. Why has a crystal set such a short-
range for telephony ?

A. Because the impulses received by the
aerial from telephony waves are fairly
weak, and a crystal set requires quite a
considerable amount of energy to operate
it. Thus, unless it is fairly near a trans-
mitting station, the comparatively weak
impulses due to the telephony waves are
not powerful enough to operate the crystal
satisfactorily. Spark stations send out
much more energy, and so, of course, you
can hear them on a crystal set from much
farther away than you can hear telephony
on the same set.

* * *

Q. What is a choke coil ?
A. A highly inductive coil employed to

choke back high -frequency currents or to
smooth out irregularities in the current
received from a generator supply.
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BROADCASTING RECEPTION SETS
AND RADIO SUPPLIES.

We invite applications for the Clarophon Pamphlet, giving full particulars and illustrations of our Crystal and
Valve Receiving Sets and Wireless Accessories of Every Description.

N056/104

N956/102',
FIXED CONDENSERS, GRID LEAK and

CONDENSERS, ANODE RESISTANCES, etc,

LAMINATED
SWITCH
ARMS. WIDE RANGE OF

AERIAL INSULATORS
DOUBLE

POLE
SWITCHES,

with
Laminated
Arms, etc.
SELECTED
CRYSTALS,
attractively
labelled tins,
wide range. AERIAL WIRES,

Plain'and Limmelle.1

CONDENSER VANES,
CENTRE RODS, BRASS
RODS, KNOB and DIAL.
and all parts for making

own Condensers

LONDON : 8a & 9, Great Chapel
Street, Oxford Street, W.C.1.

COIL HOLDER
for

Mounting
Coils

VALVE SOCKETS
Accurately Made

FILAMENT RHEOSTATS from Best Materials

DOUBLE
HEAD

RECEIVERS

MULLARD ORA,
MARCONI-OSRAM &
EDISWAN VALVES

......

" SYLKOFLEX '
The most perfect insulating
varnished flexible for back
connections. Full particulars

on request
HIGH FREQUENCY, LOW
FREQUENCY, AND TELE-
PHONE TRANSFORMERS

TO THE TRADE
Catalogues and Discounts on Request.

(Mardi Goldstonci
PENDLETON. =LMANE1-1ESIlliED

VARIABLE CONDENSERS,
Complete in Case or ready

for Panel Mounting

,gyp
IS VOLTS. II CELLS.

DRY BATTERY
FOR WIRELESS SERVICE

HIGH TENSION BATTERIES. Fixed and
Variable Voltages. Best and Most Lasting,

PORCELAIN BASE
SWITCHES. 1 Way
Single and Double
Throw. 2 Way do.,
Supplied also with-
out Base for Panel

Mounting,

FINE SELECTION OF LOUD SPEAKERS

GLASGOW: Mercantile
Chambers, 65, Bothwell Street.
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THE CHARGING OF
ACCUMULATORS

By R. G. De WARDT, M.I.R.E.,

T'4 problem of the supply of heating
current to the filaments of valve sets
is one which, until such time as. the

low temperature emitters no* on the market
are retailed at a reasonable figure, can only
be solved by the use of accumulators. When
'such accumulators become discharged. (a
habit which they have of doing just when
they are particularly wanted), it is necessary
to take them to a garage or other charging
Station, except in those cases where plant
txi.'1; for charging at home.

b

owerctf

SUPPLY fVses
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Where an electric supply is available in a
house, comparatively simple arrangements
can be made by which the necessary charging
can be undertaken at home. The cost will
in some cases be higher than the cost of
charging at a garage and in some cases
loWer, depending on the type of the supply,
i.e, whether continuous or alternating
current and the price per unit.

An accumulator may -be regarded as a
primary_ cell,- the elements of which are
renewed at each charge. Its efficiency in
ampere hours under the conditions apper-
taining to valve reception will be about 80
per cent., that is to obtain a discharge of
80 ampere hours necessitates a charge of
approximately 100 ampere hours. Ampere
hours are. the product of the current flowing
and the time it is flowing, and are the Mea-
sure of the quantity of electricity carried in
a circuit:

Cost of Charging
A current of two amperes flowing for two

hours from, an accumulator represents an
output of four ampere hours, six amperes
for half an hour represents three ampere
hours, etc.

Consequently, if we have an accumulator
with a rated output of 30 ampere hours, it
will be necessary to supply it with 100 x 30

80
=-_ 37.5 ampere hours to enable it to dis-
charge its rated capacity. The current
flowing during the charge should be such
that this input should be given to the cell
in nine hours, and it may be here remarked
that the charging rate in amperes of any
cell should be such that the normal charge
is given in nine hours.

Iii this case the required charging current
from our definition of ampere hours is equal

to
37.5' which equals approximately 41_

amperes.
To obtain this current where the supply

is continuous current, it is necessary to
insert resistance in series with the accumu-
lators and the supply. The cost of this
method of charging depends on the voltage
of the supply, and theprice per unit.

For instance with a 100 -volt supply at
fourpence per unit or kw.h. (1,000 watt
hours), the consumption of energy is equal
to 100 multiplied by 4.2 or 420 watts, and
the consumption of energy per hour being
420 watt hours or .42 kw.h. The watt being
the unit of power and equal to the product
of the pressure in volts and the current in
amperes, the watt hour being the product
of volts, amperes, and time in hours the
current is flowing, the kw.h. (kilowatt hour),
or Board of Trade unit, being 1,000 watt
hours.

For a nine hours' charge the energy con-
sumed would be .42 multiplied by 9, or
3.78 units, which, at 4d. per unit, would
cost 15.12 pence. When the supply voltage
is 200 and the price per unit the same, the
cost would be exactly double this figure.
It is usually possible, .however, to arrange
with the supply authorities for a supply
for such a purpose to be given at
the " power " rates, which range from one
penny per unit upwards, at which price
such arrangements become an economical
proposition.

By applying the foregoing calculations
to each individual case the amateur will be
able to determine whether it will pay him to
charge his own cells.

The most convenient form of resistance to
use is the carbon filament lamp. These

candle -power, and if 32 -candle -power lamps
are used, each lamp takes 128 watts.
Having determined the total watts required,
as previously shown, the number of lamps
necessary can be easily calculated.

Batten lampholders should be obtained,
and mounted on a board connected as shown
in Fig. 1, the supply leads being connected
to the charging boards through a suitable
switch and fuse. The positive plate of the
battery being connected to the positive
terminal of the charging board, and the
negative plate to the negative terminal.

Various Methods
Where the supply is on the alternating

current system; much more economical
arrangements can be made by taking ad-
vantage of the fact that current at a much
lower voltage than the supply can be ob-
tained without practically any loss by means
of transformers. In principle the trans-
former consists of two separate coils wound
on an iron core:, and if an alternating current
be supplied to one winding a similar current
will be induced in the second winding, and
the voltages in each winding will be in
proportion to their number of turns of
wire.

For example, assume a transformer with
1,000 turns on one winding (the primary)
connected to a supply at 100 volts, then, if'
the second winding (the secondary) has 100
turns, an alternating current with a. voltage
of 10 will be induced in it.

The power in watts given out by the
secondary will be the same as that supplied
to the primary except for the slight loss due

to heating of the windings- and in the core,
losses which may be ignored for the present
purpose. If, therefore, a current of 5 am-
peres is taken from the secondary of the
transformer under consideration, the power
taken from the mains by the primary will be
approximately equal to 50 watts.

Of course, alternating currents cannot be
used for charging accumulators, as such
currents reverse their direction of flow once
during each cycle, and a supply given at say
50 cycles per second means that there are
50 pulsations of current in the positive
direction and 50 in the opposite or negative
direction each second. If we can arrange
to reverse direction of the current flowing
during the negative periods, we shall have
one hundred pulsations per second, a state
of affairs which is quite suitable for battery
charging.

There are several methods by which these
reversals may be effected, the simplest for
the case under review being dependent on
the fact that plates of aluminium and lead
when immersed in a solution of ammonium
phosphate have the peculiar property of
permitting the current to flow only from the
lead to the aluminium and not in the con-
trary direction.

Advice to Amateurs
By making four o£ such cells or " Nodon

Valves " as they are called, and connecting
them as shown in Fig. 2, it will be seen that
when the current is flowing from the trans-
former in the direction A to B it passes
through cell 4 of the battery under charge,
cell 2 to B. When it reverses, and flows.
from B tp A, it passes through cell 3, the
battery -in the same direction as before, cell 1
back to A.

The power consumed by using such an
arrangement and a suitable transformer, in
the case of the 30 -ampere -hour cell used in
the previous example, assuming a 'secondary
voltage of 10, would be 10 x 425 watts per

W64, 2.

hour, that is, 382.5 watt hours or  328 units
"n the nine hours which at fourpence per
unit would cost only 1.5 pence.

Transformers of this type can be purchased
at a reasonable price, and the Nodon Valve
can be made up quite cheaply by using stone-
ware jam jars as containers, the ammonium
phosphate being obtained of any chemist.
An ammeter should be fitted as shown in
Fig. 2, together with an adjustable rheostat
to regulate the current as reqUired.

The amateur who proposes to charge
cells at home would be well advised, how-
ever; to consult the local electrician, to
ensure that anything that is done is carried
out in accordance with the Local Supply
Authorities Regulations.
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Two
Symbols

\Then these two symbols appear in conjunction on a
Broadcasting Receiver, no further recommendation is
necessary. The one signifies that the instrument has
been approved by the Postmaster -General. The other
tells you that the greatest brains in Wireless have directed
its manufacture. Look for both signs always. You Will

find them only on

The Triumph of the Master Mind.

' Your local dealer can supply you. In case of difficulty apply to :

MARCONI'S WIRELESS TELEGRAPH COMPANY, LIMITED
(MARCONIPHONE DEPARTMENT), MARCONI HOUSE, STRAND, LONDON, W.C. 2.
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'2,214L-g '11111111111111111111111111111111111

COMPONENTS

Because they so admirably meet the requirements of
Wireless Amateurs, Fuller's Components have won
World-wide recognition. Every part, large or small, is
a perfect combination of highly skilled mechanical
construction, first-class quality and up-to-date design.
Our daily output is enormous and prices are always
the lowest possible. Moreover, every part sold carries

our rigid guarantee of satisfaction.

SPECIALISTS IN THE MANUFACTURE

Patent Block Accumu-
lators, L.T. & H.T.
specially designed
for Wireless work.

Standard Plate type
Batteries of every
description.

OF --
Block Condensors.
Lead-in Insulators.
Filament Resistances.
Intervalve & Phone

Transformers.
Valve Holders.

Etc., etc.

Ask !pair local dealer or write us fur
-Dealers se/to are Rol pity stocked shotd<l write u, of

FULLER'S UNITED ELECTRIC WORKS, LTD.,
WOODLAND WORKS, CHADWELL HEATH, ESSEX.

Manufacturers for the Admiralty, Air
Ministry & War Office for Wireless Work.

Telephone : Ilford 1200 (6 lines). Telegrams : "Fuller, Chadw311 Heath.".
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Can / 'help you .:4444\

/ will glue you £50
if I fail to produce over 7,000 testi-
monials from others I have helped to

A Successful Career
Yours to Success

We teach by POST.
ADVICE FREE

Most Moderate Charges
Payable Monthly.

Learn a trade or Profession.

Every man is the architect of his own fortune 1
Write for one of our FREE BOOKLETS on any of the following subjects :

Architectural
Building Construction

Pattern Making

Clerk of Work's Duties
Aviation
Boiler Engineering
Boiler Making
Chemistry
Civil Engineering
Concrete and Steel
Draughtsmanship
Electricity Naval Architecture Apprentices
WE SPECIALISE IN ALL EXAMS. WIRELESS, ELECTRICITY.

C.G.I., A.M.I.E.E., and B.C.D.
If you are preparing for any exam.o.s.k our advice. All particulars free of charge
ParentS should seek our advice for
their sons. If you are interested
in any of the subjects mentioned
above, write, naming the subject,
and we will scud you our FREE
BOOKLET. Please state your age.

Courses specially combined
to meet all requirements.

Engineering
Foundry Work
Internal Comb. Engines
Marine Engineering
Mathematics
Matriculation
Metallurgy
Mining
Mine Surveying
Motor Engineering

Del rttn

Salesmanship
Sanitation
Shipbuilding
Structural Engineering
Surveying & Levelling
Telegraphy & Tele-

phony
Wireless Telegraphy
Special Course for
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----SPECIAL
Price 6/- net

Demy 8vo.

the

Year Book
of Wireless
Telegraphy &

Telephony

1923
1=1111111111111116.

EDITION -7 --
Post 6/9 free

864 Pages

For

EXPERIMENTERS, AMATEURS
ALL " LISTENERS -IN."

As a result of the tremendous demand for the Year Book,
we have decided to issue a special edition for Experi-

menting Amateurs apart from the complete edition
usually published. The new edition will

contain all the information given in the
complete work with the exception

of matter of sole interest to
Commercial Companies.

All you want to know is in the Year Boo
including :

Directory of over 450 Amateur and
Experimental Stations ; Laws and Regula-

tions governing Experimental, Amateur and
Broadcast Wireless ; Call Letters of over 16,00o Air,

Land and Ship Wireless Stations of the World ; Sixty-four
Pages of Maps in Two Colours, showing position of all known

Land Stations, indicating whether Direction -Finding, Broadcasting,
Public or Official ; Complete History of Wireless from its Birth to Date,

with full details of Progress made in 1922 ; Meteorological Section, showing
all Regular Transmissions of Hydrographic, Meteorological and Time Signals,

with detailed explanation of the Codes used and their Meanings ; Useful Data Section ;
Dictionary of Wireless Terms in Five Languages, Tables and Formulae for Wireless Calcu-

lations, Graphical Symbols for Radio Diagrams ; Classified. Traders' Directory for the benefit
of Purchasers of Component Parts, etc. ; Full Morse Code, international and Continental, etc:, etc

Obtainable of all Booksellers. Our Stand No. 7, Wireless Gallery, " Daily Mail "
Ideal Home Exhibition, OLYMPIA, or direct from

The Wireless Press Ltd 12-13,
Dept:lienr

Pie4Wa'Street,

London, W.C.2.
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A SIMPLE WIRELESS RECORDER.
By Prof. M. DAISOMONT.

THE essential feature of the recorder
is as follows. A thin blade of soft
iron -plate hangs in the strong mag-

netic field of a polarised electro-magnet, and
vibrates synchronously with the variations
of the current circulating in bobbins
of the eleetro-magnet. As the vibrations of
the small iron blade have a certain ampli-
tude, a contact existing on it can be modi-
fied by the vibrations, and a strong relay
of any type, or the recorder directly, can
be operated by the current of a distinct
electric circuit interrupted or established by
the vibrating blade. As now the variations
of the first current in the bobbins of the
clectro-magnet are determined by the
Morse signals, the vibrations of the blade
will follow the same vibratory motion, and,
as a natural consequence, the stronger relay,
or the writing style) or pen, will directly
transfer the signals on to the paper.

The stronger relay and the writing device
are by no means a special feature of our
recorder. Any strong and rapid relay and
any writing device both moved by an clee-
tro-magnet of the " electric bell " type will
do. The paper can be in the shape of a long
tape moved by a Clockwork or a small
electro-motor, or a sheet of paper on a cy-
linder, turning with a helicoidal movement.

Suspended Vibrator.
It was comparatively easy to find a

polarised electro-magnet. We took a heavy
German trench telephone, and, removing
the magnet, we wound it to 1,000 ohms
instead of 200, and fixed it on a board.
Flexible wire, taken to a plug, was fixed to
the terminals of the bobbins, to lead in the
varying current coming from the receiving
set (Fig. 1).

The more delicate piece was the vibrating

blade and its suspension. This was the man-
ner of its construction. Out of a tin box that
had contained a typewriter ribbon we cut
a square piece just the size of the two poles
of the electro-magnet. Just in the centre
of the blade a very small piece of platinum
(found in a German trench microphone set)
was soldered ; then two 10 -in. copper wires
were soldered to the blade, and running
parallel to each other, were fixed with eye-
lets for the suspension (Fig. 2).

The vibrating system was suspended in
such a way that, on the left, the wires could
be tightened by means of a nut and a screw ;
on the right were arranged two screws to
lower the whole as near as possible to the
electro-magnet, but without touching it. A
copper wire, soldered to the metal part on

the right, made electric connection with the
vibrating blade possible (Fig. 3).

Above this vibrating blade a micrometric
screw with a platinum point was fixed to
enable very fine contact to be obtained
Another wire flied to the metal support of
this screw made it possible to have an
electric current circulating from the screw
to the blade, and to interrupt it when the
latter was vibrating.

High Speed Work.
When the electro-magnet is connected in

the right way to the receiving set, and when
the current in the bobbins is varied by the
strong Morse signals, the, vibrating blade
makes or interrupts the contact to the micro-
meter screw. The recorder being directly
in circuit, or by means of a stronger relay,
will bring the signals on to the paper, if it is -
so constructed that it can mechanically
follow the speed of the transmission. If well

awn" 2
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made, the recording system just described
can record up to 100 words per minute.

Four Small rubber heels should be placed
under the corners of the board bearing the
vibrating system to prevent trouble from
mechanical vibrations. Further, trouble
due to sparking in the relays can be avoided
by the choice of just the necessary current
to actuate the mechanism and by connecting
fixed condensers across the contacts. These
condensers are easily made of tinfoil and
waxed paper, and should have a capacity of
about 2 mfds.

TESTING H.T. BATTERIES.

THE following piece of apparatus will
be found very useful for testing H.T.
batteries of the 15 -volt type, now so

much in use. In fact, similar apparatus
may be made for testing any voltage.

The necessary articles are four " flash -
lamp " bulbs, a piece of wood 41 in. by If in.
by in., a piece of tinned copper wire, and
two small terminals.

Take the piece of wood and draw a line
down the centre as in Fig. 1, and drill
four in. holes 1 in. from each end and in.
apart. Between each of these holes drill a
small one, about in. or so, also a hole at
each end to take the terminals.

Next, fasten a piece of wire to each
lamp just below the bulb and around the
brass by passing it around and twisting it ;
or, if preferred, this may be soldered. Now
press each lamp into the 8 in: holes.

FM. I.

The wire from the first lamp should be
passed under the nearest terminal, the
wire from the second lamp through the
small hole and soldered to the base of the
first lamp. Fix the third and fourth lamps,
pass the wire through their respective holes,
and solder to the second and third lamp
respectively. A short wire must also be
soldered to the bottom of the fourth lamp
and taken under the screw or nut of the
other terminal (see Fig. 2).

The bulbs are now connected in series.
By connecting two leads to the terminals,
and touching them fora second on each of
the lugs of the 15 -volt unit, each lamp
should light up brilliantly if the battery is
in good condition.

A PHONE HOLDER.

IF your set is sufficiently near a broad-
casting station to obtain a good volume
of sound, the usual pkir of phones may

be split up, making one pair do for two
people. As something is required to hold
each earpiece comfortably, the following
can be easily made up.

Purchase an ordinary boxwood chisel -
handle from the local ironmonger's (cost,
about WO, and then cut a piece of brass
(about in. thick) I in. wide and 3 in. long.
Cut a slot in the centre and shape the
bottom half so that it can be easily driven
into the handle. The bolt and nut taken
from the phones will be used to fasten
the holder to the earpiece.

SLOT FOR BOLT & NUT
REMOVED FROM PHONE

HOLDER COMPLETE

TO AMATEURS
If you have made an original
or particularly useful piece of
apparatus, send a short descrip-
tive article to " P.W." If
accepted, it will be paid for at

our usual rates.
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A " PHASE" OF WIRELESS.
By Sir K. D. MACKENZIE, Bt.

"
WHAT'S the least I need spend on

this blessed wireless ? I've no
spare cash to chuck away on such

foolishness. How far will five bob go ? "
Thus my old friend Samkins a few months
ago.

" Not far, I'm afraid. It hasn't quite come
to that yet," I replied laughingly. " But if
you're game to spring a teener or so, I'll take
you where you'll get good value for your
money, and something worth having ; but
nothing very elaborate, of course. How'll
that do ? "

" What ! A tenner ? Good heavens !
Can't I get anything for less than that ? "

"Of course you can, but you'd better
come along and see and hear for yourself.
It'll interest you, anyway, to have a look at
the things, and you can see, then, what you
care to spend on them."

"All right," he answered grudgingly,
" I suppose I'd better, or I'll never get any
peace from the family. But I'm not going
to spend a penny more than -I can help, -
anyway."

I knOw Samkins of old.. He's like. that.
A very good fellow at heart, and really
generous, but queer -tempered at times
and rather easily upset. " Liver," perhaps,
I suppose, like many of us. Anyway, I took
him along to a firm I deal with, knowing he
would be safe enough with them, and get
his money's worth for whatever he bought.

When Samkins saw all the beautifully
got up apparatus and instruments of all
kinds, both crystal and valve receiving sets,
in their highly polished mahogany cases and
ebonite panels, with all the brightly
burnished and lacquered brass fittings, he
got quite excited and' eager, espeeially when
the assistant, Who explained things to him,
switched on a loud speaker, and we heard a
band, playing at the broadcasting station,
the music being so distinct and clear that
one would almost have thought it was in the'
same room.
Spick and Span.

I had at last to actually curb his eager-
ness to buy the things I knew would be
quite beyond him, and a sheer waste ''of
money to start with, knowing, as he did,
nothing of radio. So I only let Samkins
get what he and his boy would be able to
manage easily, and a book on wireless
callecf" How to Become a Wireless Wizard
in a Week," and we left the shop, he as
pleased as Punch, and in a very different
frame of mind from that in which I had met
him. I thought to myself as we parted, with
many grateful thanks on his part, that
precious little amusement would his boy get
from handling that set so long as his father
was about.

" You'll have to get a licence, you know,"
I reminded him, on parting, " and by the
time you've got it your aerial will be fixed
up. Good luck, old man ; I'll look in in a
day or so to see how you are getting along."

. . . .

It was not till about a month later that
I was able to call and see Samkins to find
out how he was getting on with his new toy
and I often wondered how he had taken to it,

and whether his opinion of broadcasting
bad changed.

When I reached his house one Saturday
afternoon I noticed a fine aerial stretched
from a pole fixed to the side of his house, the
other end being supported by a beautiful
seventy-foot iron mast standing in the corner
of the grounds at the back ; everything very
spick and span.

Catching the " Fever."
" Halo ! He's been going it ! " I thought

to myself. " He didn't buy that when we
were together that day, I'm sure." It was
quite another Samkins who greeted me at
the front door, a very much more cheery
body.

" My dear fellow, I am glad to see you ! "
he exclaimed, as we shook hands. I've
been wonderina4' ever so long when you'd
come. I've got such a lot to show you now.
By Jove I You. are a converter, you'Ve been
a complete transformer of all of us here !

The operator is tuning in on a typical Teletunken
Receiver. A change over switch at the back

connects the aerial to the transmitter.

I thought I had some capacity for permea-
bility, but Sant me if your power for over-
coming my specific resistance hasn't com-
pletely taken away all the impedance and
reluctance I had when I met you that day !
Gad'! I'm a coherer to radio now, and no
mistake! I feel sure that all the resistance I
showed that day when I met you was only
a loose coupler after all, entirely due to the
frequency of my general worries and
bothers."

" I say, old man," I cried out, " by gad,
you've caught it badly. A regular attack of

radioitis,' it seems to me. Has the boy got
the fever, too ? "

" Oh, ,Henry !. Yes, he's as keen as I am,
and, what's more, the first skin effect has
entirely gone from all of us, so that the
tuning between us all here now is perfect.
A regular case of induction, I assure you.

'Let's switch over to the library, where all the
things are. I'll lead in," and I followed hh:.
into -what used to be his old sanctum, but
now was evidently the haunt of the whole
household.

" Yes, as I was saying," he continued
" Henry, as the unit of inductance, naturally
infected me ; I gave it to the wife, and her
mother evidently caught it from her, owing
to the audible frequentu of her expressions
of delight. By Jove ! By now its quantity is
quite beyond the power of any rectifier to
act as a choking coil on any of us ! Even the
cook has got a phase of it, and calls flour a
gravy condenser when she uses it as a
thickener, and told the wife her wages must
he raised owing to her increased capacity as
a cook ! "

Quite a Brainwave.
What a change had come over dear old

Samkins ! I found he had got a very much
more elaborate set than what he had bought
that day with me  evidently his " tenne r "
had been multiplied several times to satisfy
his keenness for wireless, a matter he had
looked upon then with contempt and
disdain. His son Henry was busily engaged
listening to some ships signalling from
somewhere, and told me he had quite got a
grip of Morse by now, and could read fifteen
Words a minute easily ; a sharp boy, I could
not help thinking.

" Sit down, old fellow, and light up," said
Samkins, as he offered me a cigar. Henry
and I have been puzzling how on earth the
name ' Henry' should have been given to a
unit. Who was that particular ' Henry,'
what was his surname ? I'm jammed if I
know.! If the unit of inductance is called a
' Henry,' why shouldn't that of allowance '
or impedance' be called a' Bob' ? I allow
Henry so many ' bob ' a week, and he is often
impeded from getting what he wants because
he hasn't enough of them.

" It strikes me, too, that ' Harry ' would
be a very appropriate name for the.unit of
interference' ; we're all harried' more or

less by someone's silly interference! And
Dickey' as the unit for oscillation 'or

stability ; what's wrong with that ? The
financial situation in Europe is decidedly

megadickey ' at present. What ? How does
it strike you ? "

" Quite a brain -wave, old boy," I replied.
" I don't see why your idea shouldn't be
extended, though I wouldn't keep to male
names only, as some qualities are decidedly
feminine in nature. ' High freq.uency
resistance,' for instance. You might call that
a ' Polly,' that word having something to
do with many,' and a parrot generally
resists when you want to stroke it ! Any
female name would do for the unit of ' group
frequency,' as at mothers' meetings women
with all names attend.

" Your idea. seems worth thinking out.
However, you might add ' Bill' to your list
as the unit for ' reluetanCe,' for the man
who pays his bills with microbill ' celerity
is indeed a rant avis.' But, my dear old
fellow, don't let this new phase get too big a
hold of you ; be an alternator now and then
for a change, and restrain the natural
frequency of your thoughts from running in
one direction only.

" Let me ask you something-a silly
riddle : Who was Ma Coney ? Give it up ?
Why, Ole Beer Rabbit's wife, of course !
See ? Now I must really be off, or shunt,'
as you would say. I'll look in again soon,
and see how you are getting on."
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A NEW LATTICE -WORK
WIRELESS MAST

How the mast is raised. The
10 -ft. sections being placed.

OF SPECIAL INTEREST TO
WIRELESS CLUB SECRETARIES.

Of Creosoted wood. Strong
and Light. In 10 ft. sections,
easily handled by only one
man. Simple to erect and
transport. Weatherproof.
Registered at Patent Office
under No, 692,594.

Heights Supplied :-
50 ft. - £4-10-0
60 ft. - £6- 2-6
70 ft. - £7- 0-0

Carriage Forward.

Write for fur.her parCculars to -

HOBBIES LTD.
WIRELESS MAST DEPT.

DE REHAM
NORFOLK A 70 -ft. Lattice -work Mast

erected in a garden.

"LISTEN IN" TO THESE BOOKS.
They will tell you many things worth knowing.
Practical Lessons in Metal Turning. By

Percival Marshall, C.I.Mech. E. The best instrec
tion book on the lathe for young engineers and
amateur mechanics; with 220 original illustrations;
210 pages. Price 3s.; post free 3s. 3d.
The A.B.C. of Dynamo Design. By A. H.

Avery, A.I.E.E. Clearly explains the principles of
a dynamo and hew to calculate sizes and Windings
of machines; with numerous designs and 70 illustra-
tions. Price Be.; post free 3s. 3d.Electric Clocks and Chimes. Gives complete
instructions for the making of successful electrical
timepieces, synchronised clock systems and. chiming
mechanism, 150 pages, over 150 illustrations. Price
Os. 6d.; -post free 3s. 9d.Electrical Apparatus Making. Ey A. V.
Ballhatchet. A splendid book for the home or school
workshop, showing how to construct a useful set of
apparatus for experimental and educational purposes;
fully illustrated with drawings and- photographs.
Price 3s.; post free 3s. 4d.More Electrical Apparatus Making. By A.
V. Ballhatehet. A companion volume to " Electrical
Apparatus Making." Further examples of expeti-
mental apparatus, some of a slightly advanced
nature. Fully' illustrated. Price 3s.; post free 3s. 4d.

Maintenance and Repair of ElectricalMeasuring Instruments. By H. G. Yarrell.
Explains the principles of operation of all Types of
Instruments. Well illustrated. Price 2a. 6d.; post
free 2s. 9d.

Enginering Mathematics Simply Ex-
plained. B. H. II. Harrison. A Splendid tex t
book for apprentices students, and engineers. Price
2s. 6d. ; post free Is. 9d.The Beginner's Guide to the Microscope.
By Chas. E. Heath, F.R.M.S. A well illustrated
and useful guide to all taking up microscopical work.
Price ls. 6d.; post free Is. 9d.Practical Motor Car Repairing. By E. W.
Walford. A handbook for motor -car owners and
drivers; illustrated. Price Is. 6d.; post free ls. 9d.Petrol Motors Simply Explained. By T. H.
Hawley. (Revised by E. W. Walford.) Describes
the principles on which petrol motors work, and the

eses to which they are applied; illustrated. Price
Is. 6d. ; post free ls. 9d.Practical Engraving on Metal. A well
illustrated book which also deals with Saw Piercing,
Carving and Inlaying. Price 10. 6d.; post free Is. 9d.Model Sailing Yachts; Hew to Build, Rigand Sail Them. A practical handbook for
model yachtsmen; illustrated. Price ls. 6d.; post
free ls. 9d.Practical Dynamo and Motor Construction.
By A. W. Marshall, A handbook of
constructive details and workshop methods used in
building small machines. Price ls. 6d.; post free
ls. 9d.Private House Electric Lighting. By F. H.
Taylor, A.M.I.E.E. Describes modern methods in
wiring and fitting, including a chapter- on small
generating plants. Price Is. 6d.; post free 1s. 9d.

Workshop Wrinkles and Recipes. A collee
tion of useful workshop hints in Mechanics and
Electricity. Practical, and many illustrations. Price
1s. 6d.; post free Is. 8d.Useful Engineer's Constants for the Slide
Rule. By .L A. Burns. All who have to make
rapid calculations will find this a most helpful book.
Many worked examples are given and methods of
calculation. Price 2s.; post free 2s. 3d.A Guide to Standard Screw Threads andTwist Drills (Small Sizes). By George Gentry.
Explains all the recognised screw threads, and gives
sizes of twist drills for clearing and tapping. Price
9d.; post free 105d.Gas and Oil Engines Simply Explained. By
W. C. Rendinan. An elementary instruction book
for amatfiurs and. engine attendants; fully illustrated.
Price 9d.; post free laid.Soldering, Brazing, and the Joining of
Metals. By Thomas Bolas, F.C.S., F.F.C. Treats
of soft soldering and general methods; wiping pipe
joints; brazing, etc. A useful book. Price 9d.; post
free bolo.The Beginner's Guide to the Lathe. By
Percival Marshall, C.I.Mech.E. An elementary
instruction book on turning in wood and metal.
Price 9d.; post free 105d.

Electrical Apparatus Simply Explained.
By A. W. Marshall, A.M.I.E.E. An introductory
handbook on the principles and working of electrical
appliances in general use; fully illustrated. Price
9d.; post free 101d.The Locomotive Simply Explained. By C.
S. Lake. A first introduction to the study of the
locomotive engine. Price 9d.; post free 101d.Engineering as a Career. A book of practical
advice for parents and boys, describing the nature.
training, and prospects of the various branches of
engineering. Price Od.poscaeCieleAparatispLn

B A. V. Ball -
hatchet. The aim of the book is to help beginners
on the constructional side of the work, and the
author, being a practical man, speaks from experi-
ence. 184 pages, and 138 illustrations. Price
3s. 6d., post free 3s. 10d.How to Make a Simple Wireless Set. By A.
V. Bailliatchet. Gives complete instructions for mak-
ing a successful Crystal Receiving Set with all
accessories. 48 pages, 22 illustrations. Price 6d.;
post free 755." The Model Engineer " Radio -Call Book.
A Directory and Reference Book specially adapted
for Private Wireless Stations. You can identify
most stations you may hear, and also a good many
amateur radio stations. Have -e copy by yourapparatus for easy reference. Punched ready for
the hanging material. Price 6d.; post free 75d.Wireless Telegraphy Simply Explained. By
II. T. Davidge. Deals with the apparatus required
and explains the working; well illustrated. Price
9d. ;) post free 10}d.Wireless Circuits. Contains 90 useful Diagrams
of Circuits and Connections, with Explanatory Notes.
Price 6d.; post free 75d.

Wireless at Home. Explains how to fit up and
get the beat use out of your station; with helpful
hints for the receiving of broadcast Wireless Metro,
Concerts, etc. Illustrated. Price 6d.; post free 71d.Small Accumulators: How Made and Used.
Contains a Chapter on Charging from Alternating
Currents. 41 illustrations. Price 9d.; post free
101d.

From all Booksellers or post free as above from

PERCIVAL MARSHALL & CO., 66P, F ARRINCDON ST., LONDON, E.C.4.
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WIRELESS CLUB REPORTS.
The Editor will be pleased to publish concise reports of meetings of Wireless clubs and
associations, reserving the right to curtail the report if necessary. Hon_ secretaries are
reminded that reports should be sent in as soon after a meeting as possible. Reports sent
in cannot appear in this paper in less than ten days after receipt of same. An Asterisk

denotes affiliation with the Radio Society of Great Britain.

The Tottenham Wireless Society.
The chief feature of this meeting was a very

excellent lecture by the chairman, Mr. F. A.
Bourne, on the subject of " Crystal Detectors."

Mr. Bourne riot only fully explained the
theoretical side of the question, but also fully
explained the construction of a crystal set that
everyone could make for themselves.

Presentations were made to the society of
a crystal set, set of coils and coil holder, and a
battery of accumulators. It is hoped shortly
to give a demonstration on wireless subjects
fur the benefit of the local public.

Prospective members should apply to the
hon. sec. Mr. R. A, Barker, No. 22, Broad -
water Road, Tottenham, N.17, for full par-
t natters.

Swansea and District Radio Experimental
Society.
A very successful meeting of the above society

was held at their headquarters, the Y.M.C.A.,
recently, when a very interesting lecture and
demonstration was given by D. W. Walters,
Esq., of Gowerton.

Having had permission from the Postmaster -
General, an aerial was erected, and a wireless
receiving set was installed, which was used by
the lecturer to demonstrate his lecture, en -
t itled " Hints on Tuning," a very appropriate
lecture at a time when Swansea is experiencing
a considerable amount of interferences from
beat amateurs.

The president of the society, Capt. Hugh
Vivian, occupied the chair, and gave a very
encouraging address as to the prospects of a
very bright future for the society.

Later in the evening, Continental telephony
was listened to on a loud speaker.

The society has a very interesting programme
for the season, and all interested in wireless are
invited to join.

Hon. sec., Herbert T. Morgan, 218, Oxford
Street.

The Ilford and District Radio Society.
A meeting was held recently at head-

quarters, St. Mary's Hall, Ilford. Mr. J. E.
Nickless, A.M., I.E.E., was in the chair.

Mr. F. C. Grover gave a very interesting
lecture on " Elementary Electro-Statics." The
characteristic curves` of two calves were also
plotted and Mr. Grover explained the practical
uses to which such data could be put.

Hon. see., A. E. Gregory, 77, Khedive Road,
Forest Gate, E.7.

Sutton and District Wireless Society.*
Meetings are held on the second and fourth

Wednesdays in the month at 8 p.m. at the
'Adult School, Benhill Avenue, Sutton (near
tram terminus). All those interested in radio
work in the district are invited to join. Every
effort is made to ensure that the society will be
a real benefit to its members. There are new
about forty members, but there is plenty of
1.00111 for more, so please come along and help
make the society .11 complete success. .

At the meeting held on Wednesday, February
14th, a lecture was given by Mr. Bentley, of
Messrs. Dickie & Co., on the -care of accumulators.
Sonic of the latest types of accturiulators were
exhibited, together with sections of plates, and
a very interesting discussion followed. The
important question of charging was dealt with,
and Messrs, Dickie & Co. have a system of
collecting, charging, and delivering which should
go a long way towards solving the problem of
valve current supply. The lecturer was
accorded a hearty vote of thanks, and the
meeting closed at 10.15 p.m.

Hon. see., E. A. Pywell, Stanley Lodge, Rose-
bery Road, Cheam, Surrey.

The Streatham Radio Society.*
The first annual dinner and wirelesit concert

of the above society took place at the Telegraph -
Hotel, Brixton Hill, on the 14th inst.

Over fifty members and visitors were present,
including a large number of ladies. A large
amount of work had been put in prior to the
meeting by the committee in the erection of a
set for the evening, but owing to the short time
at their disposal, and the fact that an indoor
aerial under a metal roof had to be used. the

to be desired. How-
ever, plenty of toCal talent was available, and
the evening proceeded merrily enough.

The dinner came to a close, after a very
interesting evening, at 11.15 p.m.

The next general meeting of the above society
will be held at the headquarters 35, Streatham
Hill, on March 14th, when Mr. A. G. King will
give a lantern lecture.

Intending members (both sexes) are invited
to ask for particulars from the hon. sec., Mr.
S. C. Newton, 5, Pendennis Road, S.W. 16; or,.
in his absence, the assistant sec., Mr. A. G.
Wood, 93, Upper Tulse hill, S.W.2.

The Stratford -on -Avon and District Radi,
Society.
The fourteenth general meeting of the above

society was held on Monday, February 12th,
at headquarters, with Mr. F. A. Sheath occupying
the chair. After the hhsiness arising from the
previous meeting had been dealt with, it was
announced that the president, Capt. H. C. J.
A. -R.. -West, R.N., invited members to visit Iris
residence at Alseot Park to inspect the
experimental station there. The next item on
the agenda was a talk by Mr. Sheath on thin
Single Valve Rectifying Panel, and the lecturer
dealt in a simple and concise manner with the
parts required and their function. Keen
interest was shown when the matter of
reactance was brought up, and the cause of
re -radiation was explained. A very successful
evening was concluded by switching on the
club set and listening to the close of 5 I Ts
Concert.
- Hon. sec., E. W. Knight, 17, Park Road,
Stratford- upon -A von.

Ilkley and District Wireless Society.*
A general meeting of the society was held on

Monday, January 14th, at which Dr. J. B.
Whitfield presided. Following the meeting,
Mr. J. C. Croysdale, of the Leeds and District,
Amateur Wireless Society, was called upon to
give his lecture on the " Armstrong Super -
Regenerative Circuit.". The lecturer described
the action of the ordinary regenerative circuit,
and showed how Major Armstrong had sue
ceeded in utilising the maximum amplification
of the valve by means of his new circuit. Mr.
Croysdale then gave some useful values for the
components utilised in this circuit, which lie
had found from experience to give the best
results. The lecturer then gave a demonstration
of the circuit on a three -valve set of his own
construction. After a little patient tuning,
Manchester was received strong enough to
operate a loud speaker, with neither aerial nor
earth connected, nor even the orthodox frame.

On Monday, February 5th, an enjoyable
evening was spent listening to the broadcasting
programmes on a Geeophone receiver and loud
speaker kindly lent by Messrs. Francis Law, Ltd.
The demonstration .was undertaken by Mr.
Francis Law and Mr. Lynn, of the General
Electric Co., Ltd., of Leeds.

Hon. sec., E. Stanley Dobson," Lorne House.".
Richmond Place, Ilkley.

The Forest Gate Y.M.C.A. Amateur Radio
Society.
The above society has been formed, with

headquarters at the Y.M.C.A., Woodgrange
Road, Forest Gate, E.7. Meeting nights-
Tuesdays, Wednesdays, and Thursdays.

Intending members are invited to any of the
above meetings.

Full particulars can be obtained of the hon.
sec., T. %V. Moore, 90, Claremont Road, E. 7.

YOUR WIRELESS OUTFIT COMPLETE FOR 110 16s,
Practical
Demonstrations
Daily, 5 to
6.20 p.m.

From the Actual Manufacturers.
Delivery

fromStock

THE MEDICAL SUPPLY ASSOCIATION, LTD.,
The Largest X Ray, Wireless, and Electro

VICTOR RADIOPHONE OUTFIT No. 1.
ALL you require for listening to wireless music

and speech, comprising-
(a) THE VICTOR RADIOPHONE, fitted with rario-
tooter tuner with bevelled ebonite scale, engraved ebonite
terminal board showing method of connecting aerial, earth,
H.T. and L.T. hatteries,grid leak and condenser, in handsomely
polished mahogany case, including phones..
(1) ACCESSORIES.-Marconi valve, 60 -volt II.T. battery,
4 -volt accumulator, 4,000 -ohms telephones, 100 feet stranded
aerial wire.
sent by the Makers, with instructions and guarantee, packed
in wooden ease, for --£10 16s,

IMPORTANT NOTICE.
The " Victor " Outfit, is complete with all necessary accessort
We should like to guard purchasers against incomplete quota-
tions at what appear at first to be more favourable prices.
The apparatus has been approved by the G.P.O., and the
price includes talc Man:oni Licence Royalty and British Broad-
casting Royalty.

167-185, Gray's Inn Rd., LONDON, W.C.1.
Medical Showrooms in the British Empire.
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A few tools and a copy of
MODERN WIRELESS

will give you most of
your wireless apparatus

j TNDOUBTEDLY one of the most
V popular features of Modern Wire-

less is its excellent Constructional
Articles.

A very large proportion of those taking
up Wireless want to build their own Set,
sooner or later ; therefore, every month
Modern Wireless is devoting a big por-
tion of its space to articles describing how
Instruments and Apparatus can he made
at home with the aid of a few inexpensive
tools.w
E PIC). 2 NOW ON "
 SALE -MAKE SURE 
:OF YOUR COPY:

TO -DAY.
E 1111111111112111MIIIMII

But no article is published which is not
essentially practicable. Every instru-
ment musfPwork, and work well, before
its description appears in our pages.
In this way the experimenter is safe-
guarded against making Useless appar-
atus.
Edited by John Scott -Taggart, F.Inst.P.,
assisted by E. Redpath and- a fully
qualified staff. Sold by all booksellers
and newsagents,. or Is. 3d. (post free;
from publishers Look for its coloured
cover (same as No. 1.)
JAt our Stand No. 5 at the

Ideal Home Exhibition we
are showing a complete
range of all eur authoritative
Wireless Books. Modern'
Wireless also on sale.

NYC x01 rrefig,rict
PUBLISHERS Of AtITHORITATtVe LITCRATURe

FJAVERLWF C,C(U.R.T. STRAND. V,C.Z.

CONTENTS
IRELESS MAP OF

EUROPE GIVEN FREE
;,,.perial Wireless Cill111111111iLatitill..!.

By Lieut.-Cot. C;.. Chetwode
Crawley, R.MA,

Some New Heat impliffeation Cir-
cuits.. By John Seett-Tagaart,
F.IraMP-

A, Filter Circuit. By (J. P. Kendall,
B.Sc.

Your AeriaL By B. Mittel%
M.I. R

Regulations Regarding Aerials-. -

Intervarve Transformers. By A. H.
Curtis,.

ChokesControl. Modulation.
A New Aerie/ Ineniaten
The Values. of Condensers, Grid

Leaks, etc;
The Transmission of Wireless-

Waves.. By Sir Oliver Lodge.
Improving the. Selectivity. of a.

W i Receiver:
A Three-V,dvPane4 By \V. 'son,

A.M. I. H.. E.
Methods of Tuning a. Circuit.
A Simple Shorting:Switch.. ,

Operators and their Careers. By
Traffic Manager..'

Loud. Speaking. Telephones. By
D., Ty ers; A.M. ER. E.

The Use of Chemical Rectifiers for
Charging Accumulators. By E.
H. Robinson-.

The Atoms of Matter ; Their Size
and Construction. By F. W. As-
ton, M.A.; D.Sc., F.R.S.

A Readily Made Variable Induct

A Variable Grid Leak-. By A.
Drake.

A Transatlantic ReeeKing Set. By
H. Chadwi-ii.

" Directional Wireless," By J.
Robinson, Ph.D., M.Sc.,
V. inst. P.

About Heaction.
A Ur, v er, al Receiver for all Wave-

length,.
A Twe-Valve Note Amplifier.
The considerations Governing the

Cheicc of a Receiving Circuit. By
John Scott -Taggart; F.Inst.P.

A. Compact Broadcast- Receiving
Set; and Hosf to Make It. By E.
Redpath.

Conventional Signs Used in Wireless
Diagrams.

I A Three or Four Valve Broadcast
t Receiver.
1 Patents of the Month.

Recent Additions to Our List of
Eiperireentak Call -Sir ns.

I The Workes Land Stations. 1.

IF Times of Regular Transmissions.
Questions and Answers. 1.
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RADIOTORIAL
All Editorial Communications to be addressed The Editor, POPULAR
WIRELESS, The Fleetway House, Farringdon Street, London, E.C.4.

I think most of my readers will agree that this
week's POPULAR WIRELESS is well worth 3d.
Thousands of amateurs who will not be able to visit
the " Daily Mail " Exhibition at Olympia will find in
this number the first instalment of a special review
of the exhibits shown by Wireless Manufacturers.
For the experimenter and student there is the first
of a series of articles by Sir Oliver Lodge which, I
am sure, will cause considerable interest.

I must say a word here concerning our new Scientific
Adviser. I am sure all my readers will be glad to
bear that Sir Oliver Lodge has accepted this appoint-
ment. As one of the most brilliant scientists of the
day, and one of the most advanced pioneers in radio
work, Sir Oliver Lodge has certainly honoured
POPULAR WIRELESS in accepting this appoint-
ment.

This week's number also sees the commencement
of a new cover scheme. I feel perfectly sure that
99 per cent of my readers will prefer this new cover
to the old one. I should like to hear from readers on
this point, as I am always doing my best to improve
the appearance of the paper.

THE EDITOR.

Owing to the enormous number of queries
received daily from readers of POPULAR
WIRELESS, I have temporarily decided to limit
the number of questions sent in by one reader to
three. Readers are asked to keep their questions
as short and as concise as possible in order that
the minimum of delay can he exercised in answer.
ing queries. Until further notice three questions
from  one reader will he the limit for one letter.
All questions should be addressed to POPULAR
WIRELESS Queries Department, Room 138, The
Fleetway House, Farringdon Street, London, E.C.I.

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

Tire Editor desires to direct the attention
of his readers to the fact that, as much of
the information given in the columns of this
paper is of a technical nature and concerns
the most recent developments in the Radio
world, sonic of the arrangements and
specialities described may be the subject of
Letteis Anent, and the amateur and trader
would be well advised to obtain permission
of the patentees to use the patents before
doing so.

A. T. I. (Bedford).-I have a two -valve set
and cannot tune in London at all ; but a friend
of mine tried it the other day and got it at
once. I use a three -coil holder. Why cannot
I get London ?

Your timing is probably at fault. If you have no
switch for " stand-by " and " tune," try the following.
Disconnect the secondary from the set, and connect
up the set to the primary coil, aerial, and earth, and
tune in. When you have got the station tuned in
properly, note the position on your condenser dial,
and replace the secondary and old connections.
Then tune in the secondary coil, leaving the primary
as it was. When you hear faint signals, vary both the
condensers and the coupling between the coils until
you obtain maximum strength. A " stand-by "
switch merely obviates the necessity of changing the
connections.

* * *

P. D. M. (London).-I have a hertzite crystal
set, and would like to improve it. Will a
battery help ? If so, can I use a filament
resistance as a potentiometer ?

No, a battery will not noticeably assist you with
that type of crystal. In any case If a battery is used,
and this should be with carborundum, not hertzite,
a filament resistance is far too small a resistance.
You need about 200-300 ohms for the potentiometer,
whereas a filament resistance has, only about 5 to 7
ohms.

* *

" EVIAN " (Plymouth).-Why do soft valves
usually have a shorter life than hard ones ?

The reason why very soft valves have a short life
compared with the harder type is this. When a soft
valve is in action, the electrons flying off the filament
keep on colliding with the residual gas atoms, and of
course the softer the valve the more atoms there are,
and more chances of collision are obtained. When,
however, the electron has collided with the atom, the
atom is to a certain extent burst. It loses electrons
which go on with the main electron stream, and thus
help to increase the flow of plate current, which of

- course gives us a sensitive detector. But the rest
of the atom, having lost some of its negative electrons,
becomes positively charged. Thus it is naturally re-
pelled by the positive anode, and attracted by the
negative filament. This atom residue, or positive
f' ion," rushes off to the filament. Therefore, in a
soft valve the filament is always being bombarded by
a stream of positive " ions," and it is this steady and
violent bombardment which eventually breaks the
filament down. In a hard valve the number of
collisions with gas atoms is very much less, and there-
fore the bombardment of the filament by positive
' ions " is decreased, and the filament has a longer
life.
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" FRED " (Totteaham).-My neighbour told
me laughingly this morning that I howled ".
a lot the previous night, and as I do not use
reaction, although I have an experimental
licence, I thought it safe to bet him that I
could not cause interference. Am I right ?

Although in the circumstances we are inclined to
think that you were not guilty of the interference,
such would be quite possible, even although you
possessed no reaction coil or " artificial " arrange-
inents for regeneration in your circuit. Mr. Shaugh-
nessy, O.B.E. detailed in an article that appeared in
a recent number of POPULAR WIRELESS the Post
Office test for regeneration and self oscillation caused
by a grid -plate capacity In quitesimpte valve circuits,
and therefore it is quite possible that your set, if not
of an approved B.B.C. type, is capable, of the same
action.

G. L. P. (Durham).-'Why is it that in the
case of a valve we are told that the current flows
from a negative point always to a positive
point, whereas in all other electrical and wire-
less practice we are told that a current always
flows from a positive point to a negative.
Also, why is it that in the case of valve work
it is said that the negative point has the most
electrons and therefore electricity and the
positive is the undercharged point whilst in all
other practice the positive point is said to hold
the most electricity ? Anyway, why is it that
the signs plus and minus are still used when
obviously the negative or minus point is a plus
quantity if we are to believe in the electron
theory ?

To explain the phenomenon of the electron emission
from a valve filament and the effects which are asso-
ciated with it, it is necessary to accept the theory
that electron flow takes place from a negative to a
positive point, the former being that which holds the
greater number of electrons, these being presumed to
he negative particles of electricity. However, it need
In no way confuse with former and other electrical prac-
tice if the view is taken that simply because an elec-
tron stream is passing from one point to another rela-
tively there will be a current of electricity flowing in
the opposite direction, i.e., from positive to negative.
Take as a simple analogy two trains that have stopped
at a station and you are in one of them. It doesn't
matter which of them moves first, but if you are
looking at the other train it will momentarily appear
as though both trains are moving, the one in the
opposite direction to the other. Call the electron
stream the moving train and say that to all intents and
purposes the current of electricity appears to flow in
the other direction. Ballantine makes it a definite
statement that " The stream of electrons to the plate
constitutes an electric current; and since the charge
conveyed is negative, the direction of the current is
opposite to that in which the particles are moving."
The italics are his.

*

P. C. L. (St. Albans).-What coils do you
advise for different purposes ?

Single layer cylindrical type of the well-known
(Continued on next page.)

CARTWRIGHT'S SCIENTIFIC COMPONENTS.
A COMPLETE RANGE WILL BE DISPLAYED AT

mosse
HONEYCOMB INDUCTANCES.

These world-famous Coils, manufactured
 under De Forest patents, combine Low 
m Self Capacity and High Frequency with a m
 low absorption factor, and permit the
 transference to the Detector of the 11 -

: maximum amount of energy received.
 The whole of the inductance is used 
 throughout the complete range of wavc-
 lengths.
11111111111111111511111111MIIIIM1111111111111

STAND 23
Manchester All -British Wireless Exhibition.

OUR CATALOGUE
is brimful of absolute and dependable bargains that will
appeal to all users of Wireless. It contains keenest prices
of everything from a terminal to a loud speaker. A charge
of fourpence is made to cover cost of postage, etc., which will
be refunded on receipt of your initial order,

Special Terms to the Trade.

J. L. CARTWRIGHT & CO.
(DEPT. P.),

Works: Manufacturing Electrical and Radio Engineers, Phone: Cent.4209

I3ERRY STREET: 24, LONDON ROAD, Crams: Plaaduram.

MANCHESTER. Code: A.B.C.5th.
Wholemie Agents for Scotland, Corston Sinc'air & Co, 47, Waterloo Street, Glasgow,
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WIRELESS PARTS AT
KEENEST PRICES ! !

TO THE TRADE & AGENTS.

The best and cheapest
house for your purpose

Is

YOUNG'S
(Dept. 15)

84, City Rd., London, E.C.1.
A VISIT TO OUR WAREHOUSE
(THE OLDEST METAL WAREHOUSE
IN LONDON) WILL REPAY YOU.

EXTRAORDINARY VALUE IN
Condensers, Vanes, Knobs, Valve -holders,
Aerial Wire, Spacing Washers, Crystal
Detectors Knife Switches, Rheostats, Coil -
Holders, Terminals, Screwed Rod, Sliders,

etc., etc;

LET US QUOTE YOU.
SATISFACTION CUARANTEED.

PROMPT DELIVERY.
TERMS CASH I

eenk fcr the Ajax .4 nti- Re -Radiating Unit.

ITY WIRELESS
& ELECTRICAL DEPOT
17 HATTON GARDEN. LONDON E C

Everything Wire'ess
INSTALLATIONS COMPLETE, including fixing

_Moderate Price's. s'ead for Catalogue, 2d. Stamps

L. T. HALL,
Electrical Engineer,

18, Lexington Street, Golden Square, W.I.
Phone : Ger. 4130.

French 4,000 ohms headphones 19/- pair
Sterling 4,000 ohms 12/- pair
Various Condenser parts : 'oar, 6/3 ; '00075,

5/3 ; '000.5, A/3; 0003, 219 ; '0002, 2/3 ;
*000r, 21- ; Vernier, i/g.

B.B.C. Cabinet Crystal Set .. 37 6
Aerial \Vire .. 2 9
Sheet Ebonite .. .. 3,9 lb.

Write for Price List.

RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued front page 1022.)

solenoid pattern known as single and double slide,
tapped cylinders, etc., for all crystal work and for
short wave or small ranges of valve work, basket coils
for short wave valve work and the several forms of duo -
lateral or honeycomb lattice, etc., type of coil for long
wave valve work. By short wave we mean up to, say,
800 or 900 metres.

* * *

D. D. (Hull). ---Is reaction, regeneration,
self -oscillation, heterodyning, howling, etc..
all the same thing, or can a valve set do all
sorts of different things in the way of inter-
fering with other receivers ?

Generally speaking, all those terms are used to
denote the regenerative effects of a circuit that tend
to cause self oscillation, although the terms vary in
their strict application. In practical, as opposed to
absolutely and strictly accurate theoretical practice,
" howling " is the audible note produced in the
phones by the heterodyning of two oscillating cur-
rents of different frequency, or the interaction be-
tween transformers or other components of a set,
whilst regeneration causing self -oscillation only will
not be audible in the phones unless the self oscillation
Is impressed or has impressed upon it other oscilla-
tions of dissimilar frequency.

F. B. (Leyton).-What is an amplification
factor ?

The ratio between the plate voltage and grid
voltage for constant plate current.

What is plate resistance ?
The rate at which the plate voltage changes with

respect to the plate current.

E.D. (Bolton).-In experimenting could It
vary the grid leak by drawing pencil lines
along the top of the ebonite panel from the
grid legof the valve to the aerial terminal ?

Yes, your idea is perfectly sound. You will find,
however, that it is apt to cause future trouble unless
you either shellac the line when the correct value has
been determined or carefully erase it if not required.

* * *

P. F. H. (Plumstead).-I wish to build a
three or four valve set, but do not want to
build the whole thing at once. What sort of
set shall I build ?

We should advise you to build a set on the unit
system, commencing with the detector panel, and
then adding H.F. and L.F. as desired. You will
find the set described in our issues of Hoe. 26, 34, and
35 very useful.

P. P. T. (Birmingham).-I have a crystal set
which tunes up to 2,000 metres. Can I increase
this to 2,600 metres ? What is a loading coil

Yes. you can add another coil in series between
your present tuner and the aerial. This coil will have
the effect of increasing the inductance in the aerial
circuit, and thereby increasing its wave -length. If
you add a coil-basket type will do-of about 100
turns of 24 on a 11- inch centre former, winding with
about 11 spokes, it should bring your wave -length up
to 2,600 metres easily. A loading coil is one which
adds, or loads, Inductance to any circuit.

(Continued on next page.)

i re ess
Valves

THE more you know about the
theory of Wireless and the
better acquainted you get with

the "reasons why," the better results
you'll get from your Set.
Here's an interesting Book by John
Scott -Taggart, F.Inst.P., Editor of
Modern Wireless, which will pilot
you through those diffi-

always puzzled you. Get
a copy to-day-there is 2/ault points which ha-ve

not a dull page In it,
nor a page you will not
be able to understand
with ease.

From all
Booksellers.
or 2/5 post
Iree direct.

,
RadioVreosl&
PUBLISHERS OF AUTHORITATIVE WIRELESS LITERATURE

,DEVEREUX COURT, STRAND.W.C.2.

El A. 7.4 S
Highest Qualify CRYSTAL
RECEIVING PANELS
Superb in quality and results - - £3 7 6

(including Royalty)
AMPLIFIERS (including Royalty) £3' 0 0

Satisfied Users obtaining all the British
Broadcast Stations. In some instances,
distances are as much as 300 miles.
Dealers not stocking are invited to write or
call. All Accessories available at lowest prices.

95, OT, PORTLAND ST., LONDON, W,1
(Next Philharmonic Hall.)

(Entrance round corner.) Tel.: MAYFAIR 3393

Albsolls

London Telegraph Training College, Ltd.,,,,, -
Telephone : WESTERN 2896. MORSE HOUSE, EARL'S COURT, S.W. ESTABLISHED 25 YEARS

OFFICIALLY RECOGNISED BY THE WAR OFFICE AND POST OFFICE AUTHORITIES.

CABLE AND WIRELESS TELEGRAPIIY.
PARENTS

l'esirous of placing their sons in either of the above Services and of affording them the best training facilities should apply
for particulars of Courses and the methods of Instruction which place this Institution in the first rank. Cable Telegraphy offers
at the present time excellent prospects to youths from 15 years of age and upwards, and the College has exclusive facilities for

obtaining posts for qualified students in the leading Cable Companies at commencing salaries of £150 to £300 per annum, with yearly
increments of £12 to £25, and ultimate possibilities of obtaining positions as Supervisors, Assistant Superintendents, Managers, etc.

In the Wireless Telegraph Service the commencing remuneration at the present time is approximately £150 per annum, and
operators when qualified are nominated by the College for appointments as and when they occur. No correspondence classes or branches.

DAY AND EVENING CLASSES.
Prospectus containing all information will ' be forwarded on application to
THE SECRETARY (Dept. W.), 262, Earl's Court Road, Earl's Court, London, S.W.5.



44 Popular Wireless Weekly, March 3rd, 1923.
111111111111111111111111111111111111111111111111111111111111111111111111111111'=

HALL'
WIRELESS ACCESSORIES

with the " Hall Mark " of Quality.
All Previous Prices Cancelled.

French " Brunet " Headphones
22/6 Postage 9d.

French " Sidep " Headphones
21/- Postage 90.

BRITISH HEADPHONES
4,000 ohms. Very Light. Beautifully Finished-

silloy Diaphragms. Complete with Cords -
adjustable Earpieces.

19/6 Postage Pd.

VARIABLE CONDENSERS:
Parts Assembled for

Complete Panel Mounting
.001 6/6 12/6
*007.7  5/6 12/-
0005 . 4/6 10/6

.1003 3!- 8/-

.(002 . 2/3 7/-

.61/01
Top and Bottom Drilled Ebonite

Plates, 1/3 extra, Vernier, 3/-
Intervalve Transformers, Ratio 31 to 1, finest

manufacture .. .. 12/9; 5 to 1.14/6
Crystal Sets in Cabinets from  .. 22/6 to £3 10s.
Aluminium Condenser Vanes, fixed and moving,

22/24 gauge .. . pair 1d
Spacers, true to -001. doz.2d; large, doz. 3d
Ebonite Knobs, tapped 2 B.A. with brass nut -

1st quality, 41c1; 2nd quality 3d
Aerial Wire, 7/22 hard drawn copper, in 100 ft.

lengths ..
Valve Legs, with nuts and washers, td. each;

Two Coil Holders, solid ebonite 6/9; mounted on
mahogany

Three Coil Holders, solid ebonite, with long
arms to avoid capacity effects 9/6

Crystal Detectors, adjustable in every way 2/6
Do. do. enclosed in glass rase .. 4/6

Engraved Ivorine Scales, 0-180', round or
square ends 41d

Filament Resistances, extraordinary value,
velvet action .. .. 2/6, 3/6 and 5/6

Switch Arms, complete with knob, collar,
washers, bush nuts, etc. 1st quality, 1/6;
2nd quality 1/ -

Valve Holders, turned ebonite, complete with
nuts, 1/3 ; 2nd quality .. 1/ -

Crystal Cups. Plain Id. one, two, or three

Terminals,complete with nut and washer 11d.,2d.,3d.
Basket Coils, set of 7 .

Contact Studs, 1 in. by
.

in., 4d. per doz., com-
plete with nut and washer doz. 6d

Insulators, white egg, 3d.; green egg, 4d.;
green shell .. each 4d

Stop Pins .. _ 9d. doz., each 1 d
Valve Pins ltd. each, with nut and washer each 2d
Brass Nuts, 2, 3,4, B.A., doz. 4d. 5 and 0 B.A.

doa.3d. Washers .. ..doz. 2d
Ebonite Sheets, I, I (cut to any size) lb. 4/6
Fixed Condensers, any capacity . .. each 1/3
Grid Leak anti Condensers Combined. .. each 3/6
Slider Plunger, complete .. .. each 4d
Slider Rods, 12 -in. or 13 -in. 1 -in. square brass,

drilled both ends 4d
Hertzite, 1/6. Bornite, Carborundum, Galena 4d
Screwed Brass Lengths, 12 -in. 2 or 4 B.A. each 4d
Inductances, wound 22/24 enamelled wire, each 3/2
Leading -in Tubes (Ebonite) 6 -in. 11-., 0 -in.

1;2, 12 -in. 1/4 earls.
tirders under kindly 'remit ample
postage. Balance refunded if excess sent.
SEND FOR FREE CATALOGUE.

2/9

ed

4/9

TRADE HALL'S SUPPLIED

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

Our only address. No Branches.
Hours: 8.30 a.m. to 8 p.m.; 1 p.m. Saturdays.
Between Piccadilly Circus and Oxford Circu,
',Buses 3, 6, 12, 13, 15, 32, 51, 53, 59 and 88pas

RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued from page 1023 )

F. H. T. (S.E.1).-I am about 2 miles from
2 L 0, and wish to use a frame aerial with my
crystal set. What size wire and how many
turns should I use ?

We do not advise the use of an aerial for that
type of set, not if the transmitting station is more
than a few hundred yards away. You would need a
four or six foot frame, winding 5 or 3 turns of 22 D.C.C.
wire respectively. Spacing would be about I inch
between each turn. Use ebonite strips at the corners
where the wires will be in contact with the frame.

* *

W. W. C. (Barry).-Could I hear Cardiff,
10 miles away, on a crystal set and outdoor
aerial ? Must the aerial be above the houses,
or can it slope from a chimney to a post in the
garden ? Can a landlord forbid the erection
of an aerial ?

You should be able to hear Cardiff quite well. The
aerial can be sloping, as you suggest. We believe
that a landlord has a right to refuse to allow an aerial
to be erected on his property. In any case, we would
advise you to ask his permission before you go to the
expense and trouble of setting up the station.

* * *

P. J. L. (Hendon).-I have a two -valve set,
and want to increase my range. Will a
crystal detector and two H.F. valves be quite
efficient, or do you advise a valve detector ?

You will find that the crystal rectifier will operate
quite well, but the worst of crystals Is that they are so
unstable in their adjustments. You will find a valve
detector easier to operate, but, of course, it will cost
more in upkeep.

* * *

L. S. D. (Dundee).-Is it true that the Dull
Emitter valves last longer than the ordinary
type ?

Yes, we think that you will find this type of valve,
although it is so costly, will eventually be worth it in
the end, especially if you have difficulty in having
accumulators charged. As the filament of this type
of valve only needs to be red hot, the low tension
current can be obtained from a primary battery, a
dry cell being quite suitable. Also the filament will
be found to last much longer than that of the ordinary
valve which takes about '7 amp.

* * *

A. S. K. (no address) asks if the presence
of. large gasometers near his house will have
any effect on the quality of his reception.

Yes, in all probability you will find that such large
masses of iron in the near neighbourhood of your
aerial will deflect the wireless waves to a certain
extent. From certain directions we are afraid you will
be badly screened if these gasometers are very near
you. It should not prevent you obtaining results,
however, though you may have to use an extra valve
to counteract the effects of the iron screen.

(Continued on next page.)

There is nothing on the Market so
efficient, neat and robust, as our
B.B.C. STAMPED ROYALTY PAID

RECEIVE
At 30/- on 3 Days' Approval
Range 15-20 miles. Size 5 in. by 71 in. by
6!. in. With Phones Insulators, and Aerial,
V. Reel Insulators 21d. Fixed Con-
densers 1/3. Lead-in Tube, 6 in., 4d. Mul-
tiple Contact Tuners, in cabinet, 10/6. Valve
Panels 10/6. Ebonite 1d. per sq. in.' ROTAX '
new 4V. 40 amp. hr. ACCUMULATORS 17/-.
ALL IN STOCK. - W. H. DAVIES, 52,
Gt. Queen Street, Kingsway, London, W.C.1.

AERIAL EQUIPMENT
100 ft. 7 -stranded hard drawn copper
wire, 3 " shell " type insulators, and
leading -in tube, 5/6, post 9d.

tE-
CRYSTALS Special artificial Galena,

highly sensitive over
nearly entire surface, mounted in cup with
contact wire, 1 /6. Unmounted 1 /-, post free.

FILAMENT RESISTANCES
Complete with fixing screws, 2;9, post free.

PHONES

Best French, highly sensi-
tive and very light and E

 comfortable. 4,000 ohms. Per pair, 22/6,
post 9d.

OMNIPHONE WIRELESS Co. 1:

24, Warwick St., Regent St., Lyndon, W.I. El.

PHONE ; REGENT 3335.
 20 yards from Regent Street, between Robinson =
- and Cleaver's and Maison Lewis.
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TO THE TRADE
We can now supply wire-
less accessories at keen
prices. Write for special

trade list.
HALL & BRENARD,

Distributors of Radio Essentials,
Dept P., 10, MANOR GARDENS,
PURLEY, SURREY. crIP::: .675.

TO WIRELESS EXPERIMENTERS. PATENT YOURINVENTIONS.
They may prove very valuable. Particulars and consulta-
tions free. BROWNE & CO.. Patent Agents,
9, Warwick Court, Holborn, London, W.C.1. Established
1840. Telephone: Chancery 7517.

-Beginners Guide to Wireless-
Explains in plain everyday language everything
beginners wish to know about wireless telegraphy
HOW TO ERECT, CONNECT, AND MAKE
all the apparatus required for reception of
telephony or morse, and full instructions
and diagrams for making coils, tuners, and
complete valve and crystal sets. 112 pages,
price 1/., post free.-SAXON RADIO CO.
(Dept. 14), South Shore, Blackpool. 32 -page
cat. of wireless apparatus, 20., post free.

THE NEWTONIA WIRELESS FACTORY
FOR ALL WIRELESS PARTS AT FACTORY PRICES
13/15, WHITCOMB ST., W.C.2

Resent 5469 LONDON.

PORTLAND'SParts by Post."EBONITE."
a. 0.

8 x 1 7 12 x10.. 7 6
4 x 4 1 3 17 x 8i .. 9 6
7 x 5i 2 8 18 x 18 .. 12 10

10 x 6 3 9 36 X 18 .. 1 3 0
17 x 5 5 3 71113 1 3 0

Quarter, British.
Postage extra. Any size cut.

JAMES PORTLAND,
6, Cheapside, E.C.
Mr. Portland stocks
200 Wireless Parts

MATERIALS, TOOLS, WORKSHOP SUNDRIES
OUR 1923 LIST of above (64 pages) is now ready. Wireless experimenters cannot
afford to be without a copy. SEN,,T POST FREE on receipt of Post Card.

GEORGE ADAMS 2551.:01-IsilIgN,Hv2e10. RN,
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en this fascinating subject of Wireless Is
not difficult if you have the right Books.
Here aro two non -technical Books by
John Scott -Taggart, editor of Modern
Wireless, explaining in simple language
the theory of Wireless. Not only do they
tell you the kind of Set you need and how
It works, but full details are given for the
construction of an inexpensive Set suitable
for receiving the Concerts.
From all Booksellers and Newsagents.

WirelessaD I Simplified -I/for all V Wireless
POST 5511 **A. 003V Past 1/0'3.

Ll PUBLISHERS OF 31113031TATIVE wIRFLESSLIF[33F3FE

DEVEREUX COURT. STRAND.W.C2

GREATEST POSSIBLE VALUE IN
VALVE AND CRYSTAL RECEIVERS

AND ACCESSORIES.
Complete Installations.

MAINTENANCE. TECHNICAL ADVICE, ETC.
VALVE SETS front £3 10 0
CRYSTAL SETS £2 0 0

For Price List please apply to-
R. LAWLER (late Marconi Co.),
1, Ivydale Rd., Nunhead, London, S.E.15.

MORSE CODE - RAPIDLY ACQUIRED
by special method. Individual or Class
Tuition. Working Proficiency Guaranteed.
Moderate Fee. Post free 1/.. Tel. Ex
4, Wahlegrave Road, Upper Norwood, S.E.19

CRYSTALEN
Melee your crystal as reliable as a valve.

A little CRYSTALEN brushed over your crys-
tal will double the efficiency of your set by
giving greater volume and quicker adjustment.
Results WONDERFUL. Price ]s, per bottle (post free!
Obtainable only from EVANS & BARRETT
3, WARDOUR STREET, LONDON, W.1

VALVE AND CRYSTAL SETS.
Telephones, and all Accessories for
amateurs at very reasonable prices.

4/I orders by post promptly executed.
H. GR EENF I ELD.

20, D' Arblay Street, Oxford Street, London, W.1
(Phone : Regent 3072.)

WING'S FOR VALUE
THE " KING" WIRELESS SETS

Only Only17/6 MAKE YOUR OWN. 17/6
King's No. 1 for Broadcasting. Parts consist
of-No. 1, 12 x 4 Inductance Coil, wound 24
enamelled wire. No. 2; Base and Ends polished
mahogany, ends grooved to fit coil. . No..3, Crystal
Detector, fitted with Crystal. No. 4, Two Brass
Rods, one with terminal cut and, drilled. No. 5,
Two Sliders and Plungers. No. 6 Ivorine Tablets,
Aerial, Earth and Phone.. No. 7, Blocking Condenser,
ebonite. Same assembled and tested, 4/- extra.
Post 1/6. Cash with order. Silk wound Basket
Coils (set of 7), including 3 Concert Coils. Price
6/- Post Free.
HAMMOND & KING,
51. BERWICK STREET, W.1.

RADIOTORIAL
QUESTIONS. AND ANSWERS.

(Continued from page 1024.)

B. T. K. (Skipton).-I have a loose -coupled
crystal set, and want to use an H.F. amplifier.
What connections and alterations do I make ?

Disconnect your crystal and phones from the
secondary circuit, leaving the primary coil as it is.
The secondary is now connected, one terminal to the
grid of your H.F. valve, and the other terminal to
the low tension negative. The plate of the valve
goes to a coil (preferably a plug-in type of size to suit
the wave -length required) called the anode tuning
coil. This coil is wound so as to cover the wave-
lengths desired. It may be a large slider coil if you
wish, but we prefer the smaller ranged plug-in type.
The other end of this coil goes to the crystal detector
and to the H.T. positive. From, the detector the
circuit is continued to the phones-usual blocking
condenser across them-and back to the first terminal
of the coil (terminal connected to the plate). Across
the coil, in shunt, is connected a small variable con-
denser, about -0002 for tuning. The further con-
nections for the valve circuit are, of course, H.T.
negative to L.T. positive, L.T. negative to the second-
ary of loose coupler as mentioned before. The
filament of course goes to L.T. plus and L.T. minus.

_

C. I. L. (Doncaster).-I have a solenoid type
tuner of about 150 to 200 turns on a 4 in.
diameter former. I should like to use this coil
on a valve set with reaction. If I use the sole-
noid type of reaction, how big should it be ?

You will need a reaction coil of about 75 turns of 28
D.C.C. on a 3 in, diameter former. For efficient work-
ing this should be tapped two or three times to allow
you to cut out some of the turns when listening -in on
low wave -lengths. The reaction coil tappings can
be evenly spaced, say one at the 30th turn, one at
the 45th, and the other at the 60th turn.

*

L. W. (Bushey).-I want to use honey-
comb coils for low wave -lengths on a two -coil
holder. How many do I need ? I shall not
be using reaction.

Probably five or six coils will be best. Wind one
of 35 turns, one of 50, then 75, 100, and 120 turns.
This will give you four combinations, using two coils
at a time, the smaller being used as the primary,
while the next size is used as the secondary. You will
of course need two variable condensers for tuning
purposes, one for each coil.

F. V. T. (Brighton).-Is resistance coupling
efficient for H.F. amplifiers ?

We do not advise Its use for wave -lengths under
about 1,000 metres. Above that it may be used
quite successfully. You will have to use more H.T.
voltage on the plates of your H.F. valves when you
are using this type of coupling, than when you use
the ordinary tuned anode or transformer. The
resistance of the coupling should be about 80,000
ohms.

F. G. (Brussels).-What are the diameters
in millimetres of the following wires ? S.W.G.
Nos. 18, 20, 22, 24, 26, 28, 30, 34, 36, 40, 42,
44, 48 ?

The dimensions are as follows, measured in milli'
metres: 1'210, - '9144, /112, '5588, '4572, '3759,
'3149, '2337, '1930, '1219, '1016, '0813, '04064 re-
spectively.

(Continued on next page.)

ENG Et Xi:YID/43 for wireless panels,
&o. Large or small quantities Send for quota-
tions to FENTON COO., St. Ann's Place, St.
Ann's Court, Wardour Street, London, W.I.

Phone: Gerrard 2364.

ACCUMULATORS
Stocktaking: Exceptional Offer.

Brand new Celluloid Accumulators.
Best British Make, guaranteed.

4 volts 60 amps. 19,6 (usual 35/6)
4 SO 24,- 42/-
4 100 27/6 48/0

60 29,6 63/3.
120 110/-(in teak box)

Approval willingly. Carriage extra.

H. SMYTH, Ltd., 53,Museum St., W.0.1.

HULLO! HULLO !
Look at our Prices and Compare with our

Competitors I

INTIE SI IP k-..CI.A.LAI ME IN

VARIABLE CONDENSERS
Photograph of one of our 0002 Type.

We consider that our Condenser 15the very best on the market.Note our Special Features:
1. EBONITE DIAL, 0-180, and Knob (much

superior to Brass Pointer and leonine Seale).2. EBONITE CIRCULAR Top andBottom End Plates. accurately drilled
for assembling and panel mounting, includ-
ing centre bush and nut.

3. CONTINUOUS CONTACT COIL CON-NECTION and nut.Everything ready to assemble, to-gether with Ebonite Knob, all thenecessary aluminium vanes (fixed andmoving!, spacers, spindles, nuts,washers, etc. Assem hie rt
Unassembled Complete

Parts of for panel
above Includt mounting,
lag knob but incl. knob.

No. of without dial& dial, and
Caseity. Plates. end plates end12p/6lates.

11,6
10/-

7/6
6/6
5/9

. 1 57 6,3

.00075 43 6/3

.0005 29 4/3

.0003 19 2/9

.0002 13 2/3

.0001 7 2/ -
VERNIER 3 1/9 5,3
If Ivorine Scale and Pointer required instead
of Ebonite Dial, deduct 9d. from each of the

Assembled Condenser prices.
Packing and Postage,* per set! a sits, 5/3;

3 sets 1/6.
Full details how to erect enclosed witheach unassembled Set.
Top and Bottom Ebonite Circular End

Plates, - 1/6 per pair. By post 119.
NOTE.-State whether required Bottom Plate

Circle or Hal/.circle, as shown in Photo.Ebonite Dial, 0-180. Best quality. Bore.]in centre, 1/3 each. By post. 1/6.Ebonite Dial, 0-180. and Knob com-bined. 1/9. By post. 2/3.
Ebonite Knob: Tapped 2 13.A.. 418. each.By poet 7d.
Ebonite Valve Holders, (best quality), com-

plete with 8 nuts, 1/3 each. By post, 1/8.
Superior Fixed Condensers: .0003, .00015,

.001, .002. 1/3' each. By post 1/6. Above

.002-.006, 1/6 each. By post 119.Laminated Switch Arms, with Knob.
(best quality), 2/- each, By post, 2/6.Filament Resistances, Inc. Knob, FIRST
QUALITY,. 3/0 each. By poet, 3 / 6.Aerial Wire 7/22 bare copper, stranded.
Price per 100 feet, 3/-. By post 4/,Brunet Headphones, 4,000 ohms, 25/. a
pair (complete) By Post. 26/3.Basket Coils." Range 300 to 3,000 metres,Per set of 7, 4/3. By poet 4/9.

COLOURED Sleeving, 11 mini, 6d. ayard. By post, 9d.LARGE STOCK OF Vanes, SpacerWashers, Brass Washers, Nuts, Rods,Terminals (4 B.A.), Valve Legs,Ebonite Sheets, etc., at current prices.
SPECIAL ATTENTION GIVEN

TO MAIL ORDERS.
AU Goods Despatched by Return.
Subject to Seven Days' Approval or

Monet/ Returned. ,

SEE OUR SHOW WINDOW -
39, Great Windmill Street, W.1

Whiteside, Bloomfield & co, ,Ltd.
1 & 2, Ham Yard, Great Windmill
St.,PiccadillyCireus,London, W.1,

Open 8 to 8. Telephone: Regent 37.19.
(Two minutes Pic,idilly Cirrus.)

Trade Enquiries Invited.

Pd
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ACCUMULATORS
11 aro stood the test for
l-0 la are. List Frce.

SPECIAL OFFER
at REDUCEDPRICES.
Specially suitable for
VIRELESS, Motor
Cars, Lighting, and
many other purposes.

Ignition Act. A.H.
No. Voltage. Cap. Amps. Capacity. Price.
1000 .. 4 .. 17 .. 8
1310
1315
1320
1330
1340
1410
1420
1430
1440

.. 4 .. 30

.. 4 .. 40

.. 4 .. 60
.. 4 .. SO
.. .. 20
.. 6 .. 40
.. 6 .. 60
.. 6 .. SO

10
15
20
30
40
10
20
30
40

-

9 it I100only
12'11
1411
16 1 1
22'6
29!-
189
27 6
33 9
39.6

RICHFORD & CO.,
153, FLEET STREET, LONDON. E.C.3.
Telephone : Holborn 5126. Lst.ab. 1376.

_CRYSTAL SETSgumw
Assembled and unassembled.

And all component parts.
Write for illustrated catalogue. Post lies, 3d.

VALVE PANELS ON THE UNIT SYSTEM
Unassentbled

Simple to baud. Full instructions sent with each
set. Ask for particulars.

P. H. BOYS & CO.,
Electrical & Wireless Engineers,

187, COSWELL ROAD, LONDON, E.C. 1.
'Phone Clorkenwell 4454.

THERE ARE SOUND REASONS
For Buying Your Wire/es Gear From

THE SERVICE COMPANY, LTD,
292 High Ho/born, Lonrion,W.C.
New Stocks of First Class Apparatus. Expert
and Intelligent Attention. Cash or Deferred

Payments.

MAKE YOUR OWN
VALVE RECEIVER 30/
Head Polished Mahogany Cffi.binet, Ebonite Pane!
8' x 6*, Valve Holder, Filament Resistance with
Ebonite Knob, 2 Condensers, Grid Leak, 11 Termin-
als, Wiring, Insulation Nuts and Washers with:

DIAGRAM AND INSTRUCTIONS.
Postage and Packing 1/3d. 1)0 IT NOW !

FORD'S " A IRPHONE " SUPPLIES,
6, ST. MARK'S ROAD. LONDON, S.W.10.

VIM

IMMEDIATE DELIVERY
OF AERIALS.

7'22 Bare Copper - - 3/- 100 ft.
7/22 Enamelled - - 5'-

Poatag
ALL SIZES INSULATED COPPER WIRES.
K. WOOTTON & CO., Sawley, Derbyshire.

We have phones at 21 /- and
25/- in stock, also

B.B.C. Crystal Sets at £2 2 0
Information and expert advice

freely given to callers.
Illustrated Catalogue, including
List of Stations, Post Free, Gd.

EONSWIREI.PcS SUPPLY CO.,
115, FLEET ST., E.C.4.

(Next " Daily Express' Offices.,

al2MilliM102mIk

RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued front page 1025.)

"ENQUIRER " (Tooting).-Supposing I was
to connect two accumulators together, each of
exactly six volts, with their like terminals,
would not the pressure in each direction cause
no current to flow, or would they simply short
each other because each has negligible internal
resistance ?

Owing to the opposition of current, or rather the
potential at each end of the connecting wires being
equal, no current 'flow would result. However, as
exactly similar voltage seldom exists between different
accumulators, it would not be wise to attempt an
experiment of this nature without the insertion in
the circuit of suitable fuses.

* * *

B. M. (Birmingham).-Two condensers in
parallel, one .001 mfd, capacity and the other
.0005 mfd. What is the total capacity ?

Merely the sum of the individual capacities when
condensers are placed in parallel, i.e., '0015 sold.

* * *

" EARTH" (Wolverhampton).-I am troubled
by leaky electric cables and the electric
railway. Can I avoid this ?

You may be able to avoid the disturbance caused
by the stray currents in your earth wire this to leaks
in the electric cables, by having a capacity earth
instead of the ordinary type. This earth is com-
prised of insulated wires, running parallel with and
directly under the aerial. Three or four wires may
be used, suspended by insulators about two or four
feet above the ground. To this " earth " the set is
connected in the ordinary way. It is essential that
the capacity earth should be as well insulated from
the real earth as is the aerial, so that the lead-in
from the earth will have to be well insulated. Reap
the aerial and earth leads as far away from one
another as possible.

* * *

R. C. (Bolton).-How much wire should I
need to wind a 5 inch by 5 inch former with
24 enamelled ? What wavelength would I
reach on it ?

About 5 ounces of wire should suffice. The wave-
length would brroughly 300 to 1,600 metres.

,i,iiilllillit111111111111I1111111111111111111111111111111.1411

WHOLESALE PRICES
WANTED FOR ALL

WIRELESS PARTS
AND NLITERIALS
FOR CASH

TO SELL
AGAIN

WOODS, JAMIESON & Co., Ltd.,
53a, Pulford Street, Pimlico, SWI

11111111111111111t1111111111111111111111F1I111111111111111111111111111111111111,

-SAVE MONEY
A 6 -volt, 40 -Amp, Battery
Recharged for fourpence.

AT HOME.
OUTFITS FROM 30/-

W. WOOLHOUSE, SHAY LANE, HALIFAX.

WIRELESS INVENTORS
Patents and Trade Marks. Advice Hand -hook
and Cons. trec.--13. T. KING, Regd. Patent
Agent (G.B. & 148a, Queen Victoria
St., E.C.4. 'Phone : Central 682. 36 yrs. refs.

Safety and Service Ensured with our
WIRELESS BATTERIES IN EBONITE

CONTAINERS (Special Valve Type).
No danger from tire. No risk of being cut off.
4 V 48 AR 6 3/8 x 3 7/8 a 8 1/2 £2 2 6

Teak crate with strap handle 7/ -
Filling and charging - - 2/-

6 V 48AH 6 3 8x 51 x - - £3 5 0
Teak case with strap handle -
Filling and charging - - 216

HEADLAND R. KNIGHT, Battery specialists,
Trade supplied.] 4, Ot. Marlborough street, W.1.

tif;

Prac Lica! Wireless

alvearcuits
IF you are thinking of building your own

Set, or of improving your present one, then
you must have a copy of this new Book by

John Scott -Taggart, F. Inst. P., Editor of Modern
Wireless.
Start with a good Circuit-a practicable one-
and you will save perhaps hours of unnecessary
labour.
A description of every Circuit is given, together
with typical Condenser and Resistance Values.
Remember that every Circuit has been actually
tested and its efficiency guaranteed.

Contexts-
Crystal Detector Circuits, Single Valve 2
Circuits, Two Valve Circuits, Three
Valve Circuits, Four Valve Circuits,
and Five Valve Circuits, Local Oscilla-
tors

from all
tors for Heterodyne reception of C.W. Booksellers
Valve Transmitter and Radiophone ofrree2`girePc:t.t
Circuits.

6

Teresslid
PUBLISHERS OF AUTHORITATIVE WIRELESS LITERATURE

DEVEREUX COURT,STRAND.W.C.2.

HIGHEST QUALITY
LOWEST PRICES AT ASHLEY'S
Send inquiries; rock -bottom quotations by r,,t urn.Money -back guarantee on everything. Crystal Do-
t ect ors, British -blade, 2 / -. Crystal Sets from15/-. B.B.C. Crystal Set, Royalties paid, 2,4Ali
metres, 30 miles range for telephony; the best inthe market; with aerial and Insulators, 4716.Parts of last-named, all complete, with instruc-tions for assembling, 32/6. ASHLEY HEAD
PHONES ,IIritish, and better than the best French,
4,000 ohms, 21,6. Carr. paid on 10 / - or over.
J. & E. Ashley. 5. New Oxford St., London. W.C. 1

ACCUMULATORS, H.T. BATTERIES,
AND VALVES.

NEW AND GUARANTEED.
4 -Volt, 25 -Amp., Celluloid, _11/3. Postage 1/-
4 -Volt, 40 -Amp. 17/6 6 -Volt, 40 -Amp. 25'6
4 60 21/3 6 60 31/-
4 80 27/- 6 80 36/.
4 100 33/-

Packing l extra. Packing 2 -'extra.
MULLARD ORA VALVES ..15/-, Postage 6(1.
MARCONI " R " VALVES -17/6, Postage 6d,
36-V., H.T. Battery, Hellesden,

with Plugs .. 8'6. Postage If -
60 -V. H.T. Battery, Rellesden,

with Plugs . ..14/-. Postage 1/..
Cash with order.. Goods despatched per return.

LOWKE & SONS, LTD., Northampton.

ELECTRADIX RADIOS
Immediate Delivery
from our Huge Stocks.

Everything from a Recorder to an
Earth Clip.

The best equipped City depot.
COME AND .SEE US.

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

Metropolitan Railway.

LESLIE DIXON & CO. AvenueTel. 4186.
9, Colonial Avenue, London, E. 1.
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Siemens-Halske Valves,
Unequalled for Purity of
Tone and Absence of
Microphonic Noises.

7/6 each,
Post 41d.

Adapters to Fit
" R " Type
Holders
3/-, Post 3d.
ORDER
NOW.

BEST MAKE
AND

FINISH

'4 011

°Z#
R414. C7*ZIM:

t.'(C"

4SCI *v.

OUR

100
PAGE

CATALOGUE
WITH 1,200

ILLUSTRATIONS
IS NOW READY

SENT
POST

FREE
FOR 3d.

Full of all
the Small

Components
the Amateur

Needs at most
Competitive Prices.

GRAFTON EJACTRIC
CATALOGUE

GRAFTON ELM T RIC
COMPANY

11111111111 llll 11 lllllll 111/...

Build Your Own
Wireless Receiver

"THE BROWNIE"
SPECIFICATION.

Set comprises solid best
ebonite drilled detector
panel, wound induction
coil, tuning slider, screw
clamp crystal cup, best
quality crystal, universally
jointed detector giving
accurate and easy adjust-
ment, terminals, screws,
and all parts for assem-
bling by our patent
method.

7 COMPLETE
V by post 8/6

Patent 2055/23 applied for.

A Scientific Achievement.

Guaranteed equal to sets costing
many times the price.

Full and complete instructions
enclosed with each outfit.

1.,@ Loudon make.

Money returned i f not as
advertised.

J. W. B. Wireless Supplies,
19, GARRICK STREET,
LONDON - - W .C.2

(First Floor)

Near Leicester Square Tube Station
(When writing mention

Popular Wireless.")

ALLOCRYsr
This is an excellent crystal
receiving set, which gives very
good results on all wave lengths
from 300 to 1,500 metres, and
is suitable for receiving broad.',
casting from ships and long
distance stations.
The adjustments are simple
and easily made, and the silicon
crystal detector well maintains
its sensitive state.
N o batteries are required.

The set is sent out complete and includes 100 ft.'
coil of 7/22 stranded copper aerial wire, 2 shell
insulators and one pair 4,000 ohms double
headphones.
Every set is tested and guaranteed to receiving
broadcasting up to 15 to 20 miles, and Morse
signals from much greater distance.
The " PELLOCRYST " is British Made throughout,
Approved by the B.B.C., and Postmaster General.

PRICE Complete £3 : 15 : 6
Inclusive of all taxes. Postage 1/3 extra.
Extra 4,000 ohms double headphones ... 21/6
Inclusive of all taxes. Postage 1/ -

FELLOWS MAGNETO Co., Ltd.
LONDON, N.W.10,

Telephone : Telegrams:
WILLESDEN 1560-1, " QUIXMAG," 'PHONE, LONDON

1'641good ailiteftg
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EXCEPTIONAL VALUE
EVERYTHING FOR WIRELESS

A Perfect

Loud Speaker

Size of Cabinet. 2 it.
by 1 ft. by 7 ins.

The "UNIQUE" 3 VALVE RECEIVING SET.
As can he eeen by the photograph this set has a

unique design and a high finish.
The valves are behind the panel and are out of the

way, and can be seen by 3 peep hobs.
The batteries fit Into the cupboard on the left, thus

making it a set that is absolutely self-contained. Has
a High - Frequency Transformer with one 1).T. and one
L.F. A Tapped Inductance is on the right-hand side
of the set with 2 terminals for coils for higher wave-
lengths,

complete with plumes accumulators, batteries,Z '2-n , aerial, and 2 insulators.
There is no doubt that this is tile finest piece of

workmanship which can be had at this price.
B.B.C. Royalty Stamp, £2 5 0 extra.

AT A MODERATE
PRICE.

I

is
loud speaker

is manufactured
for us by Siemen

I Bros., whose name ap-
I pears on every instru-

ment as a guarantee of
efficiency.

I It is made throughout
1 from a specially pre -
I pared and tested alloy

-hence there is no
resonance -or gramo-
phone effect, the sound
reprbduced being of
pure tonal quality and
in no way distorted.
Diameter of
trumpet at base 5i ins.
Height of
trumpet at base 181 ins.
1,'..very loud a pe a ker
lilted with diaphragm 1

regulator.
-Complete Prices :

4,000 ohms £3 5 0
2,000 ohms £3 2 6

iiiminiumiiiiiininlimmillo-
12

Also See -
Full Page

A TWO -VALVE SET WITH REACTION APPROVED BY
POSTMASTER -GENERAL FOR BROADCASTING. No. 0238.
Comprises one D.T. valve and one L.F. valve mounted in a
handsome slope back cabinet. Separate filament control for
each valve, wave -length range 200-4,000 miles. ,

Price complete with phones, battery,*acetnu-
lator, and valves, aerial wire and -insulator .61

WIRELESS _ INSTALLATIONS LIMITED
(Dept. A), 81, Turnmiil Street London, E.C.f

(Nearly opposite Farringdon Street
Station,. Metropolitan Railway.)

3 minutes Holborn Viaduct.

-7i1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111P111111111111111 III1111H111111111111111111111111111111111111111111111111111111T11111111ifirnm

"LITTLE CASKET"rI CRYSTAL SET
Pat. No. 21032 O.K. TYPE.

(P.M.G. No. 110 MARKED B.B.C.

THE ACME OF BROADCASTING RECEPTION-
EFFICIENCY combined with SIMPLICITY and

HIGH FINISH.

£3 - - 6
Complete with one pair of double head - phones

(4,000 ohms), 100 ft. 7/22 Aerial Wire, and Insulators.

THE " SCOUT"
CRYSTAL RFCEIVING OUTFIT

Pat. No. 21032. O.K. Type.
(P.M.G. No. 391. Marked B.B.C.)

FOR SCOUTS, SCOUTMASTERS, CYCLISTS,
MOTORISTS, Etc.

£3 - 15 -0 COMPLETE.
Consisting of :-

SMALL CRYSTAL RECEIVING CABINET, SINGLE
HEADPHONE WITH STRAP ATTACHMENT, SPOOL
OF AERIAL WIRE, EARTH ROD AND WIRE, AND
INSULATORS. CONTAINED IN GOOD QUALITY

LEATHER SLING CASE.
Irrite for lull particulars to-

ASSOCIATED WIRELESS
289a, KING'S ROAD, CHELSEA, LONDON, S.W.3.

Tel.: Kensington 7928

11111
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Conlocti Inc
Prices
with

Pe,fect
Construction

WIRELES ACCUMULATORS
(WITH CELLULOID CASES/

List No. Volts Actua'
Capacity

,Int r-
m lt, nt,
C p city

PRICE

It 21X
BA22X
BA33X
li A 34X
BA3:-.X

4
4
6
6
6

40
50
30
40
50

80
100
60
80

100

37/-
43/.
44/-
54/.
63/ -

SUPPLIED THROUGH THE TRADE
AND BE SURE YOU HAVE THEM.

If you leave difficulty in obtaining
please write to us.

VAN RADEN & CO., LTD., COVENTRY.
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BROADCASTING RECEPTION SETS =I
OF EVERY DESCRIPTION

and everything for wireless at everybody's price
=

SEND I I ALL INSTRUMENTS I =
FOR I I PASSED FOR I

=
CATALOGUEI 'BROADCASTING'

Li C....E! CE ....13 Y__ 92 0 I =I=
=

THE " DUO "
2 -VALVE RECEIVING SET

Designed for Broadcasting only
This Set has a patent coupling and will not radiate.
The High Tension Battery is enclosed, and there
are only six external terminals, aerial, earth,
phones, and low tension.
We claim that this Set is the easiest 2 -Valve S t
to manipulate on the market.
Price complete, all accessories for working-
Including Phones. Batteries, H.T. and L.T., Aei at
Wire, Insulators and Valves-Total, £10 15 0,
B.B.C. Royalty Stamp, £1 15 0 ext? a.

THE "COMPACT"
CRYSTAL SET

Tested and Guaranteed
In a self -enclosed hinged cabinet, thus
keeping it free from dust. A compartment
is provided at the 'back for Phones.
Tuning is done with a tapped coil and a
Vernier condenser. Complete with Aerial
and Insulators.
SA £2 0 0 1 Insulators ..
Phones 1 1 0 B.B.C. Royalty 7 6
Aerial 4 6 1 Total £3 13 6

THE "PERFECTO"
VALVE SET

Comprises one D.T. valve and one L F.
valve. Functions alternatively to the
Orpheus, this Set giving Volume wher.:
the other gives Range.
A Powerful Set for local Broadcasting.
Complete Phones, Batteries, Accimm-
lator,Valveskerial Wire, and Insulators
for - 10 15 0

B.B.C. Royalty Stamp, £1 15 0

THE "UNIQUE"
CRYSTAL SET

The most perfect Broadcasting Crystal Set on
the market. Finished black; plated parts,
Detached Hinged Lid, Lock and Key, Enclosed
Recess for Phones. Splendid Workmanship.

. Complete With Aerial, Wire, and Insulators-

£4 10 0
B.B.C. Royalty, 7e. 6d.

THE "ALDERSGATE"
Single -Valve Set, complete with all Acces-
sories, including Phones, Accumulators, H.T.
Battery and Valve-£7 10 0

B.B.C. Royally Stamp, £1 0 0
If Aerial Wire and Insulator required,
5s. extra.
Hundreds of Testimonials for Efficient
Working.

. THE " POPULAR "
. CRYSTAL SET

Although this Set is one of the cheapest on the market,
the design and finish is equal, if not better, to the
more expensive crystal sets now being sold.
It will tune up to 90o metres, bringing in ship
messages up to 25o miles and any telephony within
25 miles.
Set .. £1 5 0 Insulators (2) .. 6
Phones .. 1 1 0 I Complete Set £2 11 o
Aerial Wire 4 6 B.B.C. Royalty .. 7 6

WIRELESS INSTALLATIONS LIMITED
(DEPT. A.) 81, TURNMILL STREET, LONDON, E.C.

(Nearly opposite Farringdon Street Station, Metropolitan Railway.) 3 minutes Holborn Viaduct.
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EDISWAN
VALVES

THE EDISON SWAN ELECTRIC Co., Ltd.
Head Office: 123(5 Queen Victoria Street, E.C.4

London Showrooms: 123/5, QUEEN VICTORIA ST., E.C. 4
71, VICTORIA ST., S.W.1

Works: PONDERS END, MIDDLESEX

Aberdeen Bristol Edinburgh Lekestel Nottingham
Belfast Cardiff Glasgow Liverpool Sheffield
Birmingham Dublin Hull Manchester Southampton
Brighton Dundee Leeds Newcastle Swansea

Melbourne, Brisbane' Sydney Adeleldo

The Essential Part
of the Receiving Set

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

Type A.R. : : 15/- each
Type R. : : 17/6 each

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

Ask for Leaflet W.

"A marvel for simplicity and clearness.
A user of one of these sets writes:-

" Your little set is to marvel for simplicity and for the clearness
with which it brings in the Broadcasting from Marconi House."

APOLLO RECEIVING

COMPLETE

14: 19 :6
Including Royalty.

Passed by P.N.G. Marked "E.E.E,"
The Apollo is of ex-

treme 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 en-
closed in a glass
cylinder, and is there-
fore impervious to
dust. Although the
" Apollo " is very sen-
sitive it will withstand
a good amount of mis-
use 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 Insu-
lators, and one pair Sensitive Double Headphones
1.E.C. (4,000 ohms). Up too extra headphones may
be used: (Range 20 miles.) " ApoPo" Valve S: is
ready shortly.

Catalogue of APOLLO Wireless :Sets and Accessories and address of
nearest dealer sent on application.

CRATES & STAVRIDI, 4, Bunhill Row, LONDON,E.C.1
AGENTS WANTED.

An
instrument
embodying
the utmost
that
Scientific
design and
skilled
workman-
ship can
produce.
A neatly
made loud
speaker
with
aluminium
horn
finished
dull black,
giving CLEAR ARTICULA-
TION, FULL TONE AND
VOLUME. NO DISTORTION,

120 W. ,E1 18 6
2,000) £2 2 04,000)P

SCIENTIFIC SUPPLY

THE "SCIENTIFIC"

LOUD

SPEAKER

STORES,
126, Newington Causeway (4 doors from Elephant and Castle, AND AT

8, Newington Causeway (Opposite London Sessions),
'Phone. Hop 4177 LONDON. S.E.1.
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Dubilier Condensers
Quality Products at

Popular Prices
BECAUSE. we concentrate on manufactories;

condensers, you get good deliveries. Our
policy makes sure that in Dubilier Con -

you get quality products at popular
prices.

rl: MUER MICA CONDENSER. TYPE boo. For use in wireless receivers, with or withont Duhiliet 'grid leaks.
mid., 2s. 62. each ; o'oor nild. to 0005 3012., Os., each ; Condensers with grid leaks, 5s. each.' Tested to r,000 volts.
Dummy's MICA CONDENSER, TYPE 600.t. For close mounting in wireless receivers, space occupies 2; in. by ; B:1 re omor
mid. 2s. 62. each; from o'oor mid. to 0'005 nlid., Os. each. Tested to :,000 volts.

II
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THE' DUBILIER CONDENSER,
Type 577, is a small power conden-
ser, and is suitable for either
transmitters or receivers. It has
extraordinarily small losses, and the
capacity remains 'constant under
all conditions. From o'000r mfd.
to weir mid.'7s. 82. each. Tested
to 2.000 volts.
Trade terms and descriptive leaflets
of these and large -power Dubilier
Condensers will be scut on request.

THE DUBILIER CONDENSER
CO. (1921) LTD., Ducon Work,.
Goldhawk Road, London. W.12.
Telephone : Hammersmith 1084.
Telegrams : " Hivoltcon, Phone,

London."
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THE1 FIRM WHO CAN DELIDELIVER
THE GOODS CALLING !

French Headphones, 4,000 olem3, Double Headbands'. Guar -

Best Quality Filament Resistances, fine action, ,complete with

s. il,
anteed quality, pair , . .. .. .. , , ... .., .

2
Ready Wound Coils, 12 ins. by a ins. earls .. .. .. .. ' .. .. 3

12 ins. by 3b ins., each .. .. .. .. .. 3
.  12 ins. by -4 ins. kI.1D11 ..............4 0

2 -inch Reel Pattern Insulators, rasps . .. .. .. .. .. 2
Ccmplete :assembled Variable-Coudeusers,-. with Knob and Disc.,

Circular Ebonite Top and Bottom. Fine quality, '001 .. 12 6

91 . - 9 )1 .0005 . . 10 0
'000:3 .. 9 02/ , 1

;, ' . - ,,- '00005 4 6
Lead in Tubes. each  , .. ... . . .. .. 9
Crystal Detectors, first quality, screw down adjustments, earls 2 6
Ebonite Tops and Bottoms for Condensers,' ready Bushed and

Drilled. leads .. .. .. .. .. ., .. .. .. .. 1
Intervalve Transformers, each .. .. .. .. .. .. .. .. 12
Fixed Condensers, any capacity, guaranteed correct, each .. .. 1
Lightning Arresters, small, 1:6, iam .. .. .. .. .. .. 2
Scales, Ivorine engraved 0-180, each - .. - ..
Valve Holders, each .. .. .. .. ..
Valve Legs, with nut and washer, each ..
Hertzite .. 11- and 1

Hullo Everybody!

0

$
9

3 & 4, Norton Folgate, Bishopsgate, London, E.1
0 TII.,1Lc : Bishopsgate 2191. 1,''stablislied over _; 0 years.

46.16,4arthelltelb/410,16.10.11,Wilielfrifr1wilfr:lbellir,be-wa

2
6
6
6

41
0

6

ALWAYS IN STOCK.
Crystal and Valve sets of all types and Amplifiers. Mallard's " Ora,"

Ediswan, B.T.H., Cossor, and Marconi Valves, Batteries, and Accumulators,
D.C.C. and Enamelled wire of all types.
ALL OUR GOODS ARE GUA RANTEED QUALITY,

WE CATER FOR THE BEST ONLY.
MAIL ORDERS :-Kindly forward ample postage.

Balance fully refunded.

19 6

1

6
3
9

N. E. KLEIN

u0\00101rePosatelrAs".".W\WP004006.0"6.400W;%04a.."""04011

EFFICIENT SETS.
AT REASONABLE PRICES.

All our iseceiving sets are highly
efficient, and we have a splendid
selection of CRYSTAL AND
VALVE SETS at prices to suit
your requirements.

We have a fine- stock of
WIRELESS ACCESSORIES for
those desiring to bad their

j_,M1-\CAOCI own sets.

We invite you to visit
RADIO CORNER

or send 3d, for our
ILLUSTRATED CATALOGUE

:.

NOTICE TO TRADE ONLY.
We are Wholesale Agents

far Marconi-Osram ValVes-
Igranic Coils-Dubilier Con-
densers, etc.

L. McMICHAEL, Ltd.
Demonstration and Retail Showrooms,

RADIO CORNER, 179, STRAND, W .C. 2.
All Correspondence to Head Offices,

HASTINGS HOUSE, NORFOLK STREET, STRAND,
London, W.C. 2.

Prevatestars.10/WW-40.3.009/10 WINO*
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YOU ARE WANTING First Quality
Goods for Building Your Own Sets
Contact Studs, highly finished, with nut and washer doz. 8d.
Aerial Wire, finest quality, 7/22 hard drawn copper, 100 ft.

3/- ; by post
Terminals (large), 2 & 4 BA, doz. 2/-; with nut & washer doz. 2/6
Terminals, W 0 pattern (large), 4 BA, doz. 1/8; with nut

and washer .. .. doz. 2/ -
Terminals, W 0 pattern (small), 4 BA, doz. 1/4; with nut

and washer .. doz. 1/8
Terminals, Ordinary, doz. 1/6 ; 4 BA, with nut and

washer doz.. 2/ -
Terminals, Telephone, 4 BA, doz. 1/10 ; with nut and

washer .. doz. 2/4
Aluminium Vanes, extra quality .. doz. pairs 1/ -
Crystal Detector, complete, mounted ebonite, 2/6 ; special

quality dust proof .. 5/ -
Lead in Tubes, beautiful finish, 6 in. 1/- ; 9 in. .. 1/6
Spacers (large), doz. 3d. ; (small) (for condensers) .. doz. 2d.
Switch Arms, first quality only, complete .. .. each 1/4
Knobs (Ebonite), first quality, tapped, 2 BA, brass nut oath 4d.
Ebonite Dials, marvellous value, 0-180, bored in centre each 1/7.
Ebonite Valve Holders, with S nuts, 1st quality only 1! -
Finest Quality L.F. Transformers
Slider, complete with Knob and Contact

Insulators (egg type), each 3d.: reel type .. each
Filament Resistances, finest quality .. each
Oojah Basket Coils, 7 in. set ..
H.T.Batteries, 30 volt, 6/- ; 60 volt ..
Ebonite, 1 in., cut any size .. lb.
Headphones (double receivers), Best British:make, 4000 ohms

, French
Federal

(Single) Best British Make,
Condenser Spindles, all sizes, 6d., 4d., 3d., and .. each
Crystal Cups, with 4 screws .. .. each
Crystal Cups, with 2 screws, .. 'each
Ivorine Scales (engraved), 0-180, best quality .. each
Variable Condensers, suitable for firstclass panel work,

mounted on ebonite, 001, 14/- ; 00075, 11/-; 0005, 9/6;
- 0002, 8/6 ; 0001, 8/-; 00005, 6/-
Hertzite Crystal, per piece, 1/-, 1/6 2/-
Brass Rods, screwed, 12 in., 2BA, 5d. ; 4 BA
Mallard Valves, type R, 17/6 ; Ora, 15/- ; Cpssor Valves each 15/-
Accumulators (British Make), highest quality, 4 vlt. 20 amps,

16/. ; 4 vlt. 40 amps., 24/- ; 4 vlt. 60 amps., 32/6 ; 6 vlt.
20 amps., 24/-; 6 vlt. 40 amps., 32/6 ; 6 vlt. 60 amps. .. 42/ -

Coil Holders .. 2 -way, 8-; 3 -way 12/6
Shell Insulators, (large) each 61,Setriorl Ample Postage.THE LAST WORD IN CRYSTAL SETS

CEEBEE No. 3 (with partition.) APPROVED BY P.M.G. & B.B.C., C.P.O. (Reg. No. 249.)
This set, for which we are the London selling agents, is made by highly skilled labour, and consists of f

1. Inductance tube made to G.P.O. regulations, with 20 tappings, wound with best insulated copper -wire.
2. Detector la Itix21 dmble Cry with micrometer screw adjustment finished in lacquered brass to take two crystals.
3. All joints to connections soldered and covered With best insulating sleeving.
4. The complete set is brought to four terminals and a 20 -stud switch, mounted on ebonite of superfine quality and fitted

in light mahogany cabinet with receptacle at side for earphone. Complete with crystals fitted and Royalty tax paid.
This handsome instrument Is thoroughly tested before leaving the works, and is guaranteed to be in working order.

Wills a broadcast receiving range of 25 miles.
Wonderful results can be obtained on an indoor aerial, and can be heard at this address any evening from 5 o'clock.

Price, complete with earphone, aerial wire, 100 ft. insulators, and lead-in tube

13:3:0
Cross,FOWLER & BRIGDEN, Tel.: Museum 4827.

-3-VALVE BROADCAST RECEIVER-
(1 H.F., 1 H.F. and RECTIFIER, and 1 L.F.)

G.P.O. No. 0340 £10 : 10 : 0
B.B.C. fees extra £2 :5 : 0

ACCESSORIES FOR PANEL BUILDING.
s.

L.F. Transformer .. 17
d.
:6

Rotary Rheostat .. 4 : 6

The Radio Waveora Co.
(Dept. P.), la, GARVAN ROAD,
HAMMERSMITH, LONDON, W.6

+GUARANTEED
VALUE

We al-
ways hold large
stocks of every-

, thing electrical -

Complete Sets of Parts for
making Variable Condensers.
Everything ready to assemble, and
consisting of the following Accurate
Aluminium Fixed and Moving Vanes,
Large and Small Spacer Washers,
Centre Square Spindle (screwed cods,
2 B.A.), 3 Side Rode, Nuts, and
Brass Washers (2 B.A.), Pointer
Scale, Terminals, Bushes, Spring
Coil Washers, Rest Quality Loo
(with 2 B.A. Not).

ONLY by manufacturing these
Wireless Accessories and Sets F.4.

in very large quantities are we
enabled to offer them at such =
attractive prices.
Crystal Detectors. Poet free

2/4 each. Assembled on Ebonite .-rx
and finely finished. Stewart- =
able value.

Fixed Capacity Condensers,
0.6003 to 0.001. Very efficient.
Post free, 1/2 each. -Brunet French Headphones 1'2'

(double). Post free, 21/6 pair.Filament Rheostats, for 1,
2, or 3 Valves. Post free, 219ea.

Switch Arms. Splendid value.
Post free, 1/8. it rile or cell at: -The 13Es....GE2ikArl..1%.
ELECTRICAL COMPANY.

Price for Compltte Sets, 2/3 to 7/8. 111, Wilton Road, Victoria. S.W.1
Pool free. Telephone, Victoria 1120 =

2/8
5/-

12/-
4/-

211-
25/-
25/6
12/6
2)d.
3d.
2d.
6d.

 NEWCASTLE
AS LOUD AS LONDON "

A Surrey purchaser of the STAFFORD2-VALVE SET writes : "Delighted.
Have only had set a week, and had absolutely no experience or tuition.
I get London, Birmingham, Newcastle and Manchester every night.
Newcastle is as loud as London. Please quote for an Amplifier sad
loud speaker, as I have so wauy friends calling to listeu-in and have
eitily two pairs of 'phou::H.-

CALL AND -" LISTEN -IN"
AT ANY TIME.

8;_,e a STAFFORD SET before deciding. Our Unit system enables you to
add, up to any size, without disturbing the appearance of the set.
Neatest and best on the market. If unable to call, write for lists.

STAFFORD and STAFFORD, Ltd., 150, Southampton Row, London,
W.6.1. One min. Russell Sq., Tube, 'Buscs04, G8, 77 and 44 pass door.

R. EGERTON-GREEN & Co.,
Ilgauttracturinq Electrical Engineers.

ESTABLISHED IN 1913

AND STILL IN THE FRONT LINE OF THE
WIRELESS

MOVEMENT TEN NEARS LATER.

WRITE, 'PHONE or CALL for our:free list.
Our Showrooms arc still at the same address :
22, Dyott Street, New Oxford Street, London, W.C.I

(d few yards from Henry Wave)

TRADE ENQUIRIES INVITED.
Telephone: Museum 1249.



Popular Wireless Weekly, March 31d, 1923. 53

SELF - SUPPORTING I
STEEL MASTS.

AN ORNAMENT N.OT AN EYESORE
No Stays or Supports

""""°4-' needed. Iron Base sunk
in ground holds Mast firm as
a rock

I Designed by Engineers with
I 14 years' experience in Radio.

Approved by leading Insurance
Companies

IMMEDIATE DELIVERY.
Can be erected without special
tackle by anyone:

SPECIFICATION :
30 Ft. MAST.

3-10 ft. lengths of solid drawn
steel tube 50 tons tensile mass-

iron base, weight nearly
1 cwt. Aerial Pulley and other
fittings built into mast.

Price £4 14s.
20 Ft. MAST.

2-10 ft. lengths of solid drawn
tube, massive cast iron base.
Aerial Pulley and other fittings
built into mast. Rust -proof
finish.

Price £3 15s.
Send direct to :-

ETHER LTD.,
Raiford St. Smethwick Birmingham

Agents nembel ie ell 4istriels.

LUNCH HOUR RAMBLE
STROLL ROUND TO

SPENCER'S STORES
4-5, MASON'S AVENUE,
BASINGHALL STREET,

LONDON, E.O. :

CHEAPEST HOUSE IN CITY
FOR WIRELESS PARTS & SETS

PRICE LISTS FREE.

MAY WE QUOTE YOU FOR
ANY COMPONENT PART ?

A COMPLETE SET ? or
COMPLETE INSTALLATION ?

Satisfaction is our Motto,
HAROLD REEVES & CO.,

39, Great Windmill Street, Piccadilly Circus, W.1.
Demonstrations 5 till 8 p.m. Phone: Regent 3053.

POCKET AMPLIFIER
(Dimensions only 5. S 4r. x

Complete, Ready for Attachment to
any Crystal Set.

Price 14/6, or 29/6 with Valve.

THE KINGSWAY MOTOR CO.,
Waldorf House, Aldwych, W.C.2.

'Phone: Regent 691.

STOCKS
"STOCKS"

always
at

We have a competent Dispatch
Department and ample stocks.

SEND FOR FREE LIST !

Accumulators
Accumulators, 4.40

4.60

6.40

640

0
04$ 600

sea

19;11

27/11
27/11

35/11

British Headphones, 4,000 ohms, light, very
sensitive, beautifully constructed. Else-
where, 35/, Postage 1/.. 25/.

B. T. H." Genuine French Headphones, 9,600
ohms. Postage 1/ 25/.

Picard Headphones, 4,000 ohms. Postage 11 -
All guaranteed phones, double earpieces, and

complete with cords.
Aerial Wire, 7/22 copper, in 100 -ft. lengths.

Pottage 1/.
Aluminium Vanes, 22/24 gauge, per doz. ...

Basket Coils, 7 -in. set ..,

Brass Nuts, 2 to 6 B.A., 31d. doz.; washers,
doz.

Brass Rod, screwed, 2 to 0 B.A., in 12 in.
lengths, each

2d.

4d.
Buzzers ... 316

Coil Holders, on ebonite, mahogany base,
4/6

Three-way, solid ebonite, with long arms... 9/6
Coil Holder Sockets
Condensers (fixed), any capacity ... 1/3
Contact Studs, complete with nut and

washer, L by L. doz. ... ed.
Crystal Detectors, solid brass on ebonite... 2/6

Ditto dustproof, in glass case ... 4/6
Crystal Cups, 1d, each, 3 screw. 3d. each.
Crystals, llertzite, 1/3; zincite, 9d.; galena,

ilicoo, bornite, pyrites, chalcopyrite, car.
borundum, each ... 3d.

Ebonite Dials, engraved 0-180 ... ... 1/3
Earth Clips, copper, each ... 4d.
Filament Resistances, velvet action, 2/6 and 3/6
Resistance Formers, each ... 1/.
Grid Leak and Condensers combined 3/6
Insulators, egg, 2d.; reel, 2d. Mica 3d. sheet,

Shell 4d.
Insulating Sleeving, 1 mm., Cid. yd.; 11 mm.

5d.
Insulated Tape, 1 lb. roll 9d.

----- --------1
!WRITE9

CALL OR PHONE

Inductances, wound, 22;24 enamel wire,
12 by 4. Postage 1/. 313

intervaive Low frequency Transformers, finest
manhfacture, ratio 4 to 1, 12/9; ratio 5
to 1. Postage, 0d. _ 14/6

Knobs, with brass nut insert, 2 B.A. .. 41d.
Leading -in Tubes, ebonite, with terminate, 12

in., 1/4; 0 in., 1/2; 6 in. .. 1/.
Lightning Arresters, approve type .. 51 -
Slider and Plunger, complete . ... 4d.
Slider Rods, in. sq., 12 in. or .13 in. drilled 9d.
Spacer Washers, small 2d., large, doz. .. 3d.
Solder, Aluminium, 9d. stick.
Switch Arms, laminated blades, complete, 1/6 & 1/.
Switches, S.P.S.T., 1/6; S.P.D.T., 2/-; D.P.S.T.,

2;6; D.P.D.T, 3/
Scales, ivorine, engraved 0 -ISO Cycl.
Screws, countersunk, cheesehead and round-

head. All B.A. sizes: L in. bt I in. 6d.;
in. St 1 in., doz. .. 9d.

3/. Tablets, earth, aerial, 'phones. etc., each 2d,

6d. Terminals, special large, with nut and washer,
114.; W.O. type, 2d.; telephone, 2d.;
pillar

Tin Foil ,. sheet 4d.
Copper Foil sheet 441
Valve Holders, turned ebonite, with nuts, 1/3 &
Valve Sockets, Id. each ,. .. doz. 9d.
Valve Sockets, with shoulder .. ... doz. 1/.
Valve Pins .. doz. 7d.
Wander Plugs, 3d.; Wood's metal .. 4d.

Complete Condenser
Parts

Capacity.
.001 ..
.00075
.0005
.0003
.0002
.0001 ..
Vernier

 Price. Assembled.
12/6
12/.

416 ,. 10/6
7/6
6/-

21 .. 4,9
3/

Top and Bottom.
Drilled Circular Plates, not ends pair 1/6
Everything ready for assembling. Postage 11.

set extra.
Kindly forward ample postage.

Balance fully refunded,

-------------- Trade Supplied

4;r9t.Neoge.;t "STOCKS" 'Grams, : " Stocks "
Regent 4790 London,

43a, CRANBOURN STREET,
LEICESTER SQUARE, W.1.

NOTE -Mail Order and Wholesale Dept.: 7, Bear Street, London, W.C. 2.
Dead opposite Daly's Theatre and Hippodrome, Leicester Square Tube.
Buses Nos. I, 21, 24a, 29, 29a, 44, 48, etc., pass by. Charing X one minute.
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HERE'S REAL RADIO SERVICE
HEADPHONES

Genuine French Telephones, double, 9n1
adjustable, light, 4,000 ohms .. "v/ -

As Above, but British, stamped 20/-

Perikon Detectors, finest adjustment.. 4/6
Inductance Coils, 12 in. x 4 in., wound

'22 enamel .. - . 3/6
Brass Rod and Slider, complete

with plunger.. .. .. .. 101.

VARIABLE CONDENSERS

Capacity
Unassem-

bled
l'or Panel him Celluloid
Mounting I Case

. .. .. Terminals, with nuts. large, War Office '001 8/6 12/6 15 -Single Earpieces, British, stamped per doz. 1/6 :0005 '8/- 10/6 13 -B.C.C., with cords and handle, n i_
4,000 ohms .. .. .. a a /

Terminals, with nuts, Telephone
per doz. 2/

'0003 5'- 91 11 -

HIGH TENSION BATTERIESFrench Receivers, double headbands,
adjustable earpieces, very light, 99 /6

Filament Resistances, 2/6, 3/-, and 4/6
Switch Arms, phosphor bronze Land -

8,000 ohms .. ... .. .. aa./ nations 1'3 50 Volts for 4,'6 by buying our
INTERVALVE TRANSFORMERS 4'5 Pocket Lamp Batteries at 5 -

Aerial Wire, 7/22 bare copper, 100 ft. 3,'- Ratio 5 to 1. Real Goods, not rubbish per dozen.
1;16 phoSphor bronze, 15/- each

100 ft... .. - .. .. .. 2'-
COIL HOLDERSInsulators, Reel, 2d. ; Egg. 4d. ;

Shell, 6d. and 9d.
CRYSTAL SETS

Basket Coils, set of 7,  Oojah " .. 5,'- For Duolateral Coils, Extended Handles Mounted in Cabinet. Stamped
Slab Coils, 8, .. 7/6 for Anti -capacity B.B.C.
Crystal Detectors, mounted on

ebonite
2 Way .. 10/ -
3 Way .. 151- Price complete with Royalty - £2 2 0

A NEW DEPARTURE IN THE WIRELESS INDUSTRY
We eater for the serious experimenter who has not the facilities of a completely equipped workshop by undertaking
to design and make any apparatus or component part so essential to those experiments, from Complete Crystal Sets,
Multivalve, the world-famous Regenerative Set or Transmitting Apparatus, Loose Couplers, Tapped Inductances,

Ebonite Panels drilled, etc., all to your own specification.

SEND FOR FREE PRICE LISTS. NEW EDITION.

THE WATERLOO ELECTRIC CO., ELECTRICAL AND
WIRELESS ENGINEERS

(1 MINUTE WATERLOO STATION.) 'Buses 46, 1, 64, 67, 68.= 1 29, WATERLOO ROAD, LONDON, S.E.1. Phone : 110P 56 W. OPEN ON SATURDAYS 7--
UNTIL 9 p.m.

A Price for Every Pocket on Stand No. 10
Gallery ( New Hall,

Ideal Home Exhibition.)
We shall be exhibiting Complete Wireless Sets with a price range to suit every pocket --
all component parts -- and units by which you can enlarge on your present set.

Ite sore to call and hare a chat frith oar demons? raters.

Crystal Receiving Set.
Receives. Broadcasting music for 30 miles. is exceptionally easy to
adjust, the movement of one switch arm being necessary to adjust to
any wave -length. The crystal is enclosed in a glass eaSe, one adjustment
being almost permanent.£5 0 0
complete, and all ready for fixing. There are no extras, and no upkeep
costs. This Set can be adapted to take a Loud Speaker by the use of
our unit system of Note Magnifiers.

Improve Your Set.
The Writes Unit System of > ,:e Magnifiers enables
you to build up your Set step h st.mp. The amplification
is remarkable. One, two. or three of these units will
permit you to use a Loud Speaker. ;teem 'mg to time
distance front the Broadcasting Static-i.

Price for 1 Valve Unit .. £3 10 0
I'rice for 2 Valves in 1 l cit £6 0 0

Pyramid H.T. Batteries
supply that consistent flow through the grid so necessary to ensure perfect
reception. Behind the manufacture of this battery is 40 years' manu-
facturing experience.
We are constantly receiving letters praising their constancy.
15 -volt 3/-
30 -volt (with Varia-

ble Plug Connection
and 2 Wander
Plugs)

66 - volt, (topped
each 3 volts) 12/6

"Ideal Valve Accumu-
lator. Rating 50 hours
intermittent, 25 hours

continuomm :
4 -volt, in wooden case with carrying handle (carriage 2/-)
6 -volt, in wooden case with carrying handle (carriage 3'-) 33/ -
Filament Resistances .. .. 3!9
Fixed Condensers .. from 2, -
Variable Condensers (of various capacities) from 6, -

Valves.
Ora
M.O. "1i"Cesar - . .

Ediswan

WAVES BROS., 13/14, Great Queen Street, Kingsway, London, W.C.2.
'Phone: Gerrard 57a. 'Gran: =: Zy%\ Westeent.

.. 15,-
17/6
15/-
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Wireless Revolutionised
THE R.F.H. Reaction Sets are literally a revelation

in selectivity and range. Though operated in
the immediate vicinity of a broadcasting station,

such local station can be "tuned out" and other concerts
selected without distortion or loss of volume.

RANGE :
A 2 -valve instrument of the new Reaction type when used in Birmingham gives perfect telephony from
Paris, the Hague, London, Manchester, Cardiff, Newcastle, &c., the local station being tuned out at will.

PRICE COMPLETE 25 Guineas

See our exhibits at Stand No. 13,
at the Ideal Horne Exhibition,

Olympia, March 1 to 24.

CRYSTAL SETS FROM 5 GUINEAS.
Buying Agents are being appointed in every centre to
cope with the business which is pouring in for these sets.

ROGERS, FOSTER & HOWELL, LIMITED
RADIO ENGINEERS, EDWARD ROAD, BIRMINGHAM.

Telephone : SOUTH 265 Telegrams " AUTOIVIRE"

Butcher
For approved B.B.C. Sets.

Western Electric Crystal Set £4 2 6
Delivery from stock (Postage extra)

Western Electric Headphones 11 12 0
(4,000 ohms) Supplies at present limited (Postage extra)

Large Stocks of Components to meet every
requirement at keen prices. Telephones rewound.

:: Ebonite supplied. Panels drilled. ::

Broadcast reception 5-ro p.m. every evening:
We extend an invitation to you to visit us.

E. E. BUTCHER, 273 New Cross Road, London, S.E.14
'Phone : New Cross 1923.

erIs it worth the risk buying inferior imported
WIRELESS Apparatus when you can, at
slight extra cost, purchase from STOCK
beautifully finished BRITISH' MADE
DOUBLE HEAD -BAND WIRELESS

TELEPHONES, stamped B.B.C.
Wireless Headphones

per pair 25/- 4,000 ohms.
Largest Stock of 4,000 okras Headphones in
London. Every Pair Tested and Guaranteed,
Wireless Price List, Now Ready, Price 3d.

SAFETY FIRST

8, Lambeth Hill, and 97, Queen Victoria Street, LONDON, E.C.

Griffin's
The Mail Order Stores
" GRIFPHONES " THE IDEAL

MONEY BACK IF
GRIFFIN EXPERIMENTERS'

PANEL .. (Postage 1-) 25/-
10 x fi x l in. Ebonite Panel.
Fitted with Filament Resistance,

Valve Holder, .0005 Condenser,
Scale and 10 Stud Tapping Switch.
Eight Terminals.

POTENTIOMETERS in Pol. Teak
case with change -over switch 7/6
Ex-Governt, Bargain. Postage 14-

INTERYALVE TRANSFORMERS
Guaranteed THE BEST, being Dis-

tortionless, Noiseless. These aro
HEDGEHOG pattern. Ratio 5-1.
Wound with D.S.C. Wire ..
(Postage 9d.) PRICE 20/.

TELEPHONE TRANSFORMERS
As specifications of above PRICE 17/6

(Postage 9(1.)
QUALITY FILAMENT RESIST-

ANCES 22
" GRIFFIN " Fixed CON-

DENSERS, .001 .. 1/8
" DUMMER " .0001 to .0009 .. 2/6

001 to 005.. 3/-
Grid Leaks, 2 Megs. 2/6

SWITCH' ARMS .. 1/-

GRIFFIN

HEADPHONES 24/-
NOT SATISFIED
Ebonite Dials, 1 to 180'.. 1/6
Siemens H.T. Batteries, 30V. .. 7/6

66r. .. 15/-
Poientiome'ters 4/ -
Filament Resist. .. 2/6, 3!-, 316
Ebonite Panels, all sizes per lb. 4/6

Knobs 63.
Sliders .. 9d. and 1/8

Aerial Wire, 7/22 Copper, 100 ft. .. 3/9 Enamelled 4/6
4/25 Bare, 100 ft. .. 1/8

Resistance Wire, 12 yds. .. 103.
Rubber -Covered 20 g. Copper,12 yds. 1/4

oz. Bobbins, 47 g. D.S.C. (for re-
winding 'Phones) 1/-

Pkts. of asstd. Crystal (Meal Value) 2/6
QUALITY CRYSTAL DETECTORS 2/6

Do. do. 4/-, 5/-, 6/-, 7/6
Wound Ind. Tubes, 3 x 12, 3/3 ;

4 x 12 . .. 4/-
Valve Holders,'Mld., 1/-;  A 1/2

BASKET COILS, special line, shel-
lacked, not waxed. Wound with
3 stranded wire . 7/0

BASKETCOIL HOLDERS, 3 -way,
in Ebonite for Panel Mounting 7/1

1/6

Valve
Sets

1,2,3&4
MAGNUM

Complete List of all Parts sent Free:

GRIFFIN WIRELESS SUPPLIES CO.,
82, Newington Causeway, LONDON, S.E.1.

(3 minutes from Elephant & Castle Stations).
Hop 1806. (The corner of Lancaster St.).
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,.;E.:,,1,,we Specialise
=--=

111111111111111111111111111111111111111111*-:=___
===E ==== in manufacturing the ==

I BURTON RADIO COMPONENTS I
SEND US YOUR ENQUIRIES FOR _=

-7= Aluminium Vanes, Alualinium Pointers, Contact Studs, -2
B.A. Washers, Brass Terminals, Brass Spacers, Square I=
13 in. by 4 in. Rods, B. A. Nuts, and numerous other parts.

-__-: dSpecial parts made to your requirements.
=--= Send sample and we will quote you.= =
== E=

=
E C. F. Zit H. BURTON

=-

E E_
i .-- ' Progress Works, Bernard Street, WALSALL. =
T--5,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,.111111111,......... i,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,....illffinff

Happy evenings
at home

by the Bower
No. fl Crystal Set.

THE objects aimed
at in the construc-

tion of this Receiving
Set were absolute
efficiency, combined
with simplicity of
working and low cost.
The Bower No. 1

Crystal Set has proved one of the
most successful of its kind tested.
guaranteed, and passed by the P.M,G.
Call or write for revised price list
No. 12 and full specification of thiS
set-and Everything for Wireless.

BowER LIELECTRIC P

1 5. GRAPE STREET,
SHAFTESBURY AVENUE. LONDON. W.C.2.
Back of Princes' Theatre. 'Phone: REGENT 2636

RELIANCE RADIO
SERVICE CO.

THE "RELIANCE"
CRYSTAL RECEIVING CABINET.

P.O. Reg. No. 277.
Consisting of Ebonite Panel in Oak Case, with
lid, Tuning Coil. 900 metre wave -length, '001
Condenser. Patent Crystal Detector, Silicon or
Hertzite Crystal, Spring in small chuck, ball
joint action with Variable Pressure, the whole
totally enclosed in glass tube, thus eliminating
dust and damp.
Accessories include I Pair Fellows 4,000 ohms
Double Headphones, 100 feet Stranded Copper
Wire, and 4 Insulators.
No further outlay. A guaranteed range of 20
miles for broadcasted concerts and will take
2 Pairs of Double Headphones with perfect
clearness. Each Set tested and
fully guaranteed and we confi-
dently assert that for the price it
is the most reliable yet offered to
the Public and it is manufactured
by one of the oldest firms in the
node.

PRICE COMPLETE-7-6
POST PAID.

Plus B.B.C. Royalty, 7/6
We have also a complete range of
Valve Sets in stock from £7 to
£24. Call and inspect the
famous Fellophone 2 and 4 Valve
Sets. Prices £10 10s. and
£17 1Os. respectively. Also the
Fellocryst Super Crystal Set.
Price £4 7s. 641. Demonstrations
given daily. Call and get satisfac-
tion, no fancy prices but honest
value for money. Hours 10 a.m.
t o P.m. Illustrated Catalogue Post Free.

RELIANCE RADIO SERVICE CO.,
283, St. John Street, Clerkenwell, London, EX.I

'PHONE CLERKENWELL. 4290.
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e
isaa a.
a BROADCAST RECEIVER.n

el ma a
in
reel a In order to receive the maximum enjoyment from

k'

nriel THE "EFFICIENCY 9 7 2 -VALVE

a - Broadcasting " you must buy a set of proved merit,
PI and designed and constructed by manufacturers of
PI

11 Tis'e repute. If in doubt as to the value of Gambrell
w a

11

apparatus, ask those who have used it in the Navy and
a a Air Force-THEY KNOW.e

is:A 0 This receiver has been approved by the Post Office.
11 Particulars of the above instrument sent on request.
N Na
m

Na y, e Complete catalogue post free-Sixpence.
Eaa

Price of Receiver as illustrated, a Visit our Stand No. 11, Wireless Section,
without Accessories £ 1 0 : 5:0 s at the Ideal Home Exhibition, and see all

our apparatus.Broadcast Fee - £1:15:0mastmn1
GAMBRELL BROS., LTD.

MERTON ROAD, SOUTHFIELDS. LONDON, S.W 18

Are You Held Up
For Turned Parts

and

Metal Stampings
If so do not delay but consult us !

We have one of the most up-to-date STAMP-
ING AND' MACHINE PLANTS at your
command, and can give you prompt delivery.

No inquiry too large, or too small.

Our prices are regulated strictly in accordance
with quantities or numbers specified.

Our range of POWER AND HAND
PRESSES enable us to produce stampings
ranging from 9 inches in diameter by
7 inches deep to the smallest links
used in gold chains.

Let us have your inquiries for WIRELESS
PARTS in quantities, which will receive our
immediate attention.

We also specialise in the production, magnetising and hardening of
TELEPHONE MAGNETS from customers' own steel to any design.

YOU CANNOT DO BETTER THAN GET IN TOUCH WITH

B. D. & Co. (Edward A. Boynton).
HEAD OFFICE : 173, Goswell Road, E.C. 1.
WORKS : 167-173, Goswel! Road, and 1-9 Goswell Place, E.C. 1,
WIRELESS INSTRUMENT WORKS ; 361-363, City Road, E.C. 1.

ESTABLISHED 23 YEARS.
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GUARANTEED MAXIMUM RESULTS DESPITE LOW PRICE
OR YOU RETURN IT.

OUR GUARANTEE.
We guarantee the material used and the workmanship employed in the production of Radionette Instruments
to be of the highest quality, and hereby undertake to repair, free of all cost at any time, any Radionette Instrument

which proves upon our inspection to be defective in material or workmanship-and offer you

SEVEN DAYS' FREE TRIAL IN YOUR OWN HOME. (Use the Coupon.)

The Modioniette

E3-10

SOLE DISTRIBUTING AGENTS:

WIRELESS AGENCIES LTD9
64, MORTIMER STREET, LONDON, W. 1.
'Phone: Museum 264. 'Grunts: Adrogonax. IVesdo. London.

Receiver, including a Pair of Super -Sensitive Headphones,
two Crystor Aerial Insulators, and loo ft. of Copper Aerial Wire,

PRICE £3 :10 :0
INCLUSIVE OF B B C. DUTY

THE RADIONETTE
RECEIVER ONLY ,/,<5.z'

PRICE
-

37/6 ,

,1
,

c.

Inclusive of Zs Z.?1/4.,;\

B.B.0 Duty
SOLD e0iPt, o Se

EVERY- ,
WHERE c.).Y is.0

/ 'r '$4>C'4.'
/ C5V 7'
//;'t .4) A'

s,;;) z`g'

cf,:,Y"S

/ &""°tq

-#-3 \eo1 `
Sti eto

The MI elcohay
WIRELESS

INSTRUMENTS.
Our Crystal A.1. Set has
Established a Record.

SALE PRICE £2 - 10s.
With Aerial Wire, Insulators, B.B.C. Licence included.

APPROVED BY THE G.P.O. 360.

OTHERS SAY:
Am delighted with the distinctness of music and speech,

although 18 miles out of London, It seems that ' 2 L.O.' is
speaking over my shoulder.:'

"Have tested Crystal Set with friend's Aerial, and he is sur-
prised with the results compared with his Crystal Set, for which
he paid much more..1St. Albans -20 miles from London)."

" Have bad 6 pairs of 'Phones on yuur Crystal Set without
reducing volume or .clearness of tone."

"The Crystal Set with your 2 -Valve Amplifier operates a Loud
Speaker perfectly."

SEE OUR VALVE SETS.
COME AND LISTEN IN : : : 7 to 9 p.m.

HAYES, LTD.,
342/4, Euston Rd., London, N.W.I

4 WIRELESSper Cas/e6Extra per ens/Extra

Why are less premiums being paid by our Customers ?

Because they TRANSMIT their Goods
in our Anti -Pilfering Case.

B B C
Before Buying Cases

Fir. by most of ourelsewhere, follow SE Ithe example Customers

and pay 4/6 extra per Case.

If you are BROADCASTING your Goods, be sure
that the LISTENERS IN (your clients) receive them

as they are sent out.
Extract from L.C. of C. Report:-

" We are most favourably impressed with this Exhibit.
It was impossible to remove any board without" its
being split, thereby rendering the fact of the case having
been forced immediately apparent."

Hello. Hello! 2 Hello's!! OUr 'Phone
number is Clerkenwell 4733.

Favourable REPORTS from all parts of the WORLD.

E. VAUGHAN & Co.,
Export Packing Case Makers,

29, Moor Lane, London, E.C.2.

TIY
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A Set you will be proud
to have in your home.

THE purity and volume of the tone obtained from the
BROADCAST MAJOR is a revelation to those
who have only listened -in on Crystal Sets. When

buying your first Receiving Set be sure to get one with a
generous reserve of tone sufficient to carry you through
on nights when transmissions are poor. For this you
need two Valves. If you suffer from traffic disturbances,
too, you'll appreciate the extra volume from such a
Receiver as the BROADCAST
MAJOR. No need to drop the
Head -phones in disgust when a
heavy lorry rumbles by.

If you live within 25/30 miles
from London, Manchester, Bir-
mingham, Newcastle, or Cardiff,
you will find the BROADCAST
MAJOR an ideal Set. You may
be asked to pay very much more,
but you will certainly not get a
better Set.

Remember that every Instru-
ment is tested on our own Aerial

The Equipment Supplied 1

Without Extra Charge.
ACCUMULATOR, 6 volt 40 amps. Best I

British Manufacture.
H.T. BATTERY, 60 volt, specially made

to our specification.
HEADPHONES, One pair of Western

Electric 4,000 ohms, highly efficient. I

AERIAL WIRE, 150 feet of enamelled I

copper.
INSULATORS. Two are supplied-

sufficient fora single-wue Aerial. I

before being passed for issue, and is sold on the express
understanding that it must give you complete satisfaction
after a seven days' trial in your own home, or money
willingly refunded in full.

Its handsome, polished Oak Cabinet, with plated piano -
type hinges and all connections at rear, is a worthy addition
to any room. Get one now. You'll be investing in a
Receiving Set which will prove a never-ending source of
enjoyment.

NOTE.-When this Set is re-
quired for use with Broadcast Licence
a royalty of 35/- must be paid at
time of purchasing. The royalty of
25/- due to Marconi Co. is being paid
by us.

COMPLETE

19 - -0
Valves 15/- each extra.

Broadcast Instrument Folder, post free.
Radio Components Catalogue, 32 pages.

fully illustrated, 3d.

The VETO -SCOTT Co., Ltd., FEATHERS ONE
'67E', 64 High Holborn, W.C.1
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THE

"MAGNAVOX"
LOUD SPEAKER

For Broadcast Reception
Radio brings it Magnavox tells it.

Every user of a
Receiving Set likes
his friends to
listen -in with him.
Enjoy broadcasting
reception in comfort
with a Magnavox.

UNSURPASSED FOR
CLARITY OF VOICE
REPRODUCTION

No. R 1282
(18 in
Horn)

THE WORLD'S FINEST LOUD SPEAKER.
Call at our Stand No. 31, Radio Section, Ideal
Home Exhibition, to see the Magnavox and to
inspect our new Receiving Sets.

To be obtained from all dealers or direct from the Manufacturers and Sole Licensees :

STERLING TELEPHONE & ELECTRIC CO., LTD.,
Telephone House,

210-212, TOTTENHAM COURT ROAD, LONDON, W.1,
Telephone: Museum 4144 (7 lines). Telegrams: "Cucumis, Wesdo, London."

MANCHESTER: NEWCASTLE -ON -TYNE. WORKS: CARDIFF:
14, St. Peter's Square. 9, Clavering Place. Dagenham, Essex. 8, Park Place.

We guarantee that all Broadcast Radio Apparatus sold by us conform with
the conditions of the Broadcaster's Licence issued by the Postmaster -General.

Printed and published every Friday by the proprietors, The Amalgamated Press (1922). Ltd., The Fleetway House, Farringdon Street, London, E.C.4.
Advertisement Offices: Messrs. J. H. Lile, Ltd., 4, Ludgate Circus, London, E.C.4. Registered ,a a newspaper and for transmission by Canadian Magazine
Post. ,Subscription TORS: Inland and Abroad. 17/4 per annum, 8/8 for six months. Sole agents for South Africa: The Central News Agency, Ltd. Sole agentsfor Australia and New Zealand: Messrs. Gordon & Gotch, Ltd.; and for Canada: The Imperial News Co., Ltd. Saturday, March 3, 1923.
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WIRELESS AT THE EXHIBITION CrCHOEN4-122v)

Popular\\fireless
tiro, 41, Vol. ITI. PRICE THREEPENCE WEEKLY. March 10th, 1923.

FEATURES IN THIS ISSUE.
A Vernier Condenser. How to Make a Fixed Condenser.
Practical Tips on Aerial Construction. A Unit H.T. Battery.
Another Article by Sir Oliver Lodge (Scientific Adviser to "Popular Wireless").

A Four -Page Beginners' Supplement.
Constructional Hints to Amateurs and many other interesting articles.
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G.P.O.
Reg.

WHAT'S IN A NAME?

THE

"HESTAVOX II" I No. 2019.

2 -Valve Broadcast Receiver
Price .al:aiiiieUstregydj E12 -7 -6

TO THE PUBLIC.
ASK YOUR DEALER FOR A
DEMONSTRATION OR WRITE

US FOR A CATALOGUE.

TO TILE TRADE.
WRITE US AT ONCE'
TOR TRADE AND
AGENCY TERMS.

TO many people a name or trade -mark conveys nothing
-or, at the best, perhaps is taken as a convenient
method of remembering the general category to

which an article belongs. There are, however, exceptions
to every rule, and to the Radio Community the symbol

HESTAVOX n. I has a particularly significant mean-
ing. It indicates to an intending purchaser that he will
obtain, at a moderate figure, a Broadcast Receiver which
will give him unrivalled service; which will enable him to
listen to ANY British Broadcasting Station at will; which
is unsurpassed in both workmanship and efficiency, and
which was one of the first receivers employing variable
reaction to be placed on the market under the regulations
of H.M. Postmaster -general. We do NOT claim that
these results are obtainable on our own aerial. They
are proved beyond all doubt by the numerous letters we
have received from satisfied customers who nightly receive
the London transmissions in places up to 300 miles from
Marconi louse.

THE " HESTIA" ENGINEERING COMPANY,
32, PaIrm.srston Road, Acton, London, W. 3.

1 min. South Acton Stn. (N.L. or District Rips.)
Showrooms open : 9 a.m.-6 p.m. Telephone : Chiswick 586.

" BROWN
LOUD SPEAKERS

(=rna!1
size).

Height
12 in.

Illustrated Catalogue of Head-
phones, Loud Speakers and

Amplifiers, post free.
Sole Manufacturers :

S. G. BROWN, Ltd

with new improved
Curved Horns

THE requisites of a Loud Speaker
1- are pure tone, clear articulation,

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

of sound and price.

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

THE BROWN MICROPHONE
AMPLIFIER.

Th's amplifier gives a magnification much greaser
than that obtained from a two -valve amplifi,

Prices
Low Resistance ( r2o ohms input) £6 0 0
High Resistance (2,000 ohms input) £6 2 6

Obtainable from All Wireless Dealers.

 9
London Shotrrenins (Retail only):

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

Tested
and

Guaranteed ".
REeEll'ING
TELEPHONY

25 MILES FROM
BROADCAST-

ING STATIONS

The No. 1

G.P.O. Regd. No. 151.

HOME WIRELESS SET
FOR

L9NDON, BIRMINGHAM, & MANCHESTER

PRICE £4 : 1 0 : 0 inolnlin

Royalty.
COMPLETE WITH AERIAL WIRE, INSULATORS,

ONE PAIR OF MITCHELL 'PHONES,
and BOOK OF INSTRUCTIONS for use.

MITCHELLS
ELECATNR

WIHEL1SS°ICAL Ltd.i
1psesc,kElhyaemL,asn.E.en,

SHOWROOMS at No. 2, Gerrard Place, London, W.1.
(Next to Shaftesbury 1 heat re),
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TOPICAL NOTES AND NEWS.
The New G.E.C. Laboratories.

THE other day I had the pleasiire of
attending the opening of the new
research laboratories of the General

Electric Co., Ltd. The new laboratories
are situated at North Wembley, and are a
triumph of lavish detail and efficiency.

It is impossible to give an adequate
description of the many experiments I
witnessed, but in future articles in POPULAR
WIRELESS I hope to record many interesting
impressions.

Sir Joseph Thompson.
A MONG the speakers at the opening

ceremony were Sir Joseph Thompson,
0.M., F.R.S., Master of Trinity,

and the Right Hon. Lord Robert Cecil,
K.C., M.P.

Sir Joseph Thompson recounted how
the Chancellor of Cambridge University
the Duke of Devonshire) once mine round
the laboratory, and was shown some
experiments with electrons. All he said was,
" Have you patented it ? "

" It was extraordinarily difficult," said
Sir Joseph, " to judge what might come out
of a new invention. The best informed
made great mistakes in their estimates.
Kelvin, asked 'to join the first wireless
company, said that he had wanted to
make the condition that . the capital -
iiation of the company should not exceed
£100,000, because ' that seems  the utmost
amount of capital. that earl t.find. Useful
emplOyment in wireless telegraphy.'"

5,000 Volts D.C.
IWAS very. interested in the val -

room, where I saw a transinittitp,2
valve enjoyinot.t.a: pressare of 5,000

volts D.C. on its prate ! After a few seconds
of this the -plate became red-hot, and I
backed away to safety. But nothing
happened!

Wireless and the Deaf.
THERE have been numerous incidents

reported lately of people seemingly
deaf, to ordinary- conversation who

are able to hear wireless signalS quite
easily. Among the theories advanced to
explain this is that the condensation of the
sound waves Which in the case of ordinary
headpieces are directed straight into the
ears, tends to act in the manner of an ear-_
trumpet, as it were. Another feasible 'ex-
planation is that the headpieces pressing
directly on the skull -bone transmit to it
the vibrations of the diaphragms mechani-
cally. The third, detailed in an article
that appeared in a daily paper, is
that our bodies vibrate to the ether waves.
Evidently the writer is unacquainted with
the difference between radio and audio

frequencies. In any case, fancy vibrating
1,000,003 times per second ! I would wager
that even the inimitable " F.W.T." did in
no way approach this figure when he broad-
casted recently, even although, as he told
me, he had " an unholy wind-up."

* *

Radio for Miners.
CANNOCK miners enjoy the pleasure of

wireless broadcasting while on their
week -end jaunts by charabanc, through

the initiative. of Mr. A. P. Sanders, of
Chasetown, who claims to possess the first
charabane in England fitted with wireless.
On the roof there are cycle rims fore and aft
on the naval aerial plan, and between the
two rims, 15 ft. distant from each other,
there are five separate wires, thus giving a
total aerial of 75 f b.' The earth wire runs
through the chassis. A Burndept four -valve
set and loud speaker are used.

* *

A Wireless Dance.

AWIRELESS dance was held recently in
_ the Town Hail of Kendal. The set
used , was lent and operated by Mr.

C. A. Reiss, one of the pioneer British

A Home-made Cabinet Receiver by Mr. C. H.
Manger, 31. Shandeloss Rd., New Cross. S.E.

amateurs. It consists of seven valves, with
three Stages of " power valve "
cation. " The filaments of these valves take
2 amps.: at 24 volts, with 400 volts on the
plate. Mt. Reiss tells me that he made
the music audible throughout the large hall.
That; from what I knoW of, this worthy and
energetic amateur, would indicate that he
obtained " some vibration."

* * * s
Encouraging Wireless.

AT a council meeting of the Central
Associated Chambers of Agriculture,
Sir Douglas Newton, M.P., suggested

that wireless should be more extensively'
employed in the broadcasting of early
meteorological information. He said that
he thought that they would be doing much
better as a chamber if they concentrated
on getting the present restrictions on
Wireless sets reduced or completely abolished,
and their 'general use in rural districts
encouraged.

At the Exhibition.
EVEN apart from the most interesting

wireless section that ' is this year
included,' I have always considered

that visiting the " Daily Mail ' Ideal Home.
Exhibition is one of the pleasant necessities
of life. I must confess, however, that when
I dropped into the Olympia the other day
for a couple of hmirs, most of my time was
spent in, the gallery looking round the
stalls devoted to wireless gear. The diaplay
is most attractive; and everyone interested
in matters radio should make a point of
going along to see the stalls. Wireless
is one of the new and most prcigressive of the
sciences of -this Most t progressive age, and
the radio ,exhibitors.-have.fully_. carried
out the spirit of " progreSSiveness ' in their_
display. For those who Will' go along and
apathetically wander up to the gallery
expecting to see a series of plain benches
covered with coils and condensers and
other oddments, there awaits "a- most
pleasant surprise.

The Wireless Concert.
NEEDLESS to say, I found.a few spare

moments .to drop into the: large hall .
devoted to wireless concerts. When I.

arrived there were fully a thousand people
intently and interestedly enjoying som.-
items from 2 L 0. The reproduction WaS
excellent. I had half expected that the
loud speakers would prove too " gramo-.
phony to create a very good impression,
but after listening to the items from different
parts of the hall I have no hesitation in
saying that it is as yet the best thing in
loud -speaker work that I have heard. The
uparatus is concealed by large curtains,
through which project two loud -speaker
horns, and judging from remarks that A

(Coitinued on next page.)
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NOTES AND NEWS.
(Continued front previous page.)

overheard, quite a few people believed that
the performers were actually behind the
curtains instead of in the studio of the
London Broadcasting Station some few
miles away !

" Popular Wireless " Stall.
HUNDREDS of amateurs, both advanced

and otherwise, have visited the
P.W. stall to obtain advice from

the experts that am constantly in attendance.
And hundreds of others have stopped to
examine the interesting exhibits that are to
be seen under the P.W. " canopy." " Freak "
sets and first-class apparatus made by
readers are included, and, last but not least,
there is on view the famous 6 -valve port-
able Marconi set which I have used on those
interesting " stunts " which have been
chronicled in P.W. Don't forget to pay a
visit to the P.W. stall when you visit Olympia
and collect your copy of an " Outline of
Wireless," which is a complete 24 -page
illustrated magazine-same size as P.W.-
written by the Editor of P.W. and other
experts specially for the beginner in wireless.

A Correction.

IN the issue of POPULAR WIRELgSS No, 40,
week ending March 3rd, a regrettable

- misprint occurs in the advertisement
of L. T. Hall, of 18, Leamington Street,
Golden Square, W.1. The Sterling 4,000 -
ohm headphones are 32/- per pair and not
12/- as quoted.

Another Wireless Concert,

THERE was a large attendance at
the Ripon Hall recently when a
wireless concert was given. The

orchestral items, in the opinion of the experts
present, were perfect, being heard outside
the hall as the volume was large. The time
signal from Eiffel Tower, Paris, caused some
amusement, and the watches of the audience
were calibrated by it.

Dispensing with the Microphone.

N the Thomas transmitter, a recent
-I- American invention, a minute electrical

dieeharge takes the place of the mechani-
cal disc -microphone. This discharge flows
between_ two points, separated by a very
small fraction of an inch. It is affected by
sound waves, ,just like the diaphragm, but
being non -material and having no per-
ceptible inertia, it responds equally well to
all vibrations. Hence, it is claimed, music
broadcasted by means of it is transmitted in
all its original purity.

Radio Association.

THE Birmingham branch of Radio
Association was successfully inau-
gurated recently. A strong committee

was elected, and there is every prospect
in the near future of this branch taking
the lead in local radio affairs. The hon.
sec., W. J. Butler, 15, Algernon Rdad,
Edgbaston, will be pleased to hear from
prospective members.

ARIEL.

The latest photograph of Professor A. M. Low.

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

TELEPHONY AND MUSIC TRANSMISSIONS.

Station. Call sign.

London Broadcasting
Station, Strand ..

Newcastle Broadcasting
Station

Manchester Broadcasting
Station

Birmingham (Witten)
Broadcasting Station

Glasgow Broadcasting
Station

Cardiff Broadcasting
Station

Croydon .

Paris  
KOn igs wusterhausen
The Hague ..
Haren
Radio-Electrique, Paris

School of Posts and
Telegraphs, Paris ..

Wave -length
in metres.

Remarks.

2 L 0 369 Usually every evening, 5 to 5.45 p.m. ;
7 and 9.30 News ; 7.15 Orchestra ;
8.25 to 10.30 Music. Sundays from
8.30 p.m.

5 N 0  400 .. Asa rule from 7 to 10 p.m.

2 Z Y 385 Every evening, usually from 4.30 to
10 p.m.

5 I T .- 425 Eyery evening, usually from 6.30 to 10
p.m. (News, Concerts, etc.).

5 S C .. 415 Commencing shortly.

5 W A .. 353 5 to 10 p.m.
G E D 900 Troughout day to aeroplanes.
F L 2,600  11.15 a.m. Weather report ; 6.20-7 p.m.

Weather report and Concert ; 10.10
Concert.

L P 2,800  4 to 6.30 p.m.
PCGG 1,085 Sundays, 3 to 5 p.m. (Concert.)
0 P V H 1,100 12 o'c. and 16.50 o'c. Telephony.

1,565  5.5 p.m. News Items ; 5.15 to 6.10 Con-
cert ; 8.45 p.m. News Items ; 9 to 10
p.m. Concert.

450 Every Tuesday and Thursday, 7.45---
10 p.m. Saturdays, 4.30-7.30 p.m.

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

NOTE.-The Bar Lightship, Liverpool,
sends telephony at 7 a.m., 9 a.m., 11 a.m.,
12 noon, 1 p.m., and every two hours until
9 p.m. Calls " Dock Office." Liverpool
answers " Bar Ship."

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

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

All times given are G.M.T.
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SOME WIRELESS OBSERVATIONS.
Ey SIR OLIVER LODGE, F.R.S., D.Sc., M.I.E.E. (Scientific Adviser to " Popular Wireless ").

This is the second of a series of articles, primarily intended for the experimenter and research worker, written specially
for POPULAR WIRELESS by our Scientific Adviser. The Editor will be glad to hear from experimenters giving

their views on subjects suitable for future articles on this page.

PART II. --CONDITIONS. FOR MAXIMUM INDUCTANCE.

E conditions under which a coil can
11 have maximum seWinduction (or

inductance) for a given length of wire
' seem to have been laid down by the great
Mathematician Gauss, in or about 1865,
Nit in what form that can have been done
then I do not know. Anyhow, Clerk Max;
well, in -his great Treatise, published in 1813,
gives -a number of complete formula for
self-induction, and Clearly specifies the con-
dition for its T maximum. He evidently
paid great attention to the subject of
mutual and self-inductance, being probably
stimulated thereto in connexion with his
early determination of the absolute value
of the ohm (or British Association Unit, as
it used then to be called).

The first condition is that the Winding
should be as compact as possible, so as to
bring every part of the wire as close as may
be to every other part, so that as many as
possible of the lines of force due to each
may thread the others. That - will be
achieved by making the section of the
wound space in thehobbin of the coil either
round or square, not oval or oblong. That
much is pretty obvious because that is the
most compact shape; but it is not at all
obvious how big the diameter of the coil
should be, in proportion to the size of the
channel which -contains the winding. That
is what has to be Worked out mathematic-
ally.

Although the working out may be con-
sidered complex, the result can be stated
with great ease. Taking the channel for
the wire as square, the outside diameter of
the coil must bear to. the inside diameter
the ratio Z, which for all practical pur-
poses is the same as I, or 1-1. Hence the
shape of the coil which gives maximum
self-induction can be expressed in these
figures: the breadth and depth of the
winding 3, the internal diameter S, and the
.:xterrial diameter 14.

" Banked " Coil Arrangements.
We may take that as granted, and in this

shape the coils employed in wireless tele-
graphy ought to be wound (though they
seldom are), no matter whether the turns
are packed- close together or not. That is
the best and most efficient shape ; and by
adhering to this shape-dther things being
equal-the deleterious capacity and re-
sistance in the coil are reduced to a mini-
mum.

It need not be supposed that the shape
must be very precisely adhered to. It is a
common property of maxima and minima
that a slight fluctuation on each side makes
but a small difference. That shape is the
ideal to aim at, Lut some variation is allow-
able.

For instance, suppose, having got one
coil, we want to put another alongside it
n series with it. the self-induction will be

immensely increased by an amount which
is quite well known if the positions are
given. But the shape will no longer be the
best. Still, the difference is not very im-
portant ; and something like the best shape
can be restored by having four coils instead
of two, and putting them in pairs side by
side, with one pair big enough to fit over
the other. Numbering the four coils 1, 2,
3, 4, it will be best to connect them to-
gether in that order, so that the extremi-
ties of the wire, at which the greatest differ-
ence of potential will occur, are as far,
separated from each other as may be. The
connexion 1, 2, 4, 3 or I, 3, 4, 2, is slightly
less desirable.

Studying Length and Breadth.
The effect of- putting one coil outside

another, instead of side by side, is only that
the mean radius .of the whole winding is
increased somewhat ; otherwise the ex-
pression for the self-induction is the same
in the two cases. It is as broad as it is long,
so to speak. Or, rather, whether the length
exceeds the breadth, or the breadth exceeds
the length, makes no difference. That is
not obvious, but so it comes out from the
formula, which is symmetrical as regards
length and breadth of cross-section.

The advantage of a combination of coils
like this is that it enables the wave -length
to be easily changed; that is to say, it
enables a coil to be seletted which shall give
approximately the order of wave -length
required, fine adjustments being, done by
means of supplementary adjustable
capacity, or by an adjustable separate self-
induction, or both. But we will not
trouble about these tuning details, which
are_quite well known and understood.

Although I have emphasised the value of
a maximum self-induction shape, such con-
siderations must not be allowed to override
practical convenience ; and, instead of
packing multiple coils into a square section
it is usually much more convenient to ar-
range them either side by side, or one out-
side the other. That is to say, to arrange
them so as to form either a cylinder or a
disc. And, again, such an arrangement
has an advantage ; for, though the self-
induction will be less than it might be with
a given length of wire, the terminals are
thereby kept far apaft, and the capacity
therefore is diminished, too.

Hence I do not propose to consider any
an angement except one or other of these
plans for multiple coils. When we are deal-
ing with the single coil, however, there is
no question but that the. best shape is as
stated above, viz., external diameter 14,
internal diameter 8. Further details about
this we will consider later.

(Another article by Sir Oliver Lodge next
week.)

AN ACCUMULATOR TIP.

BOTH the " creeping " and spraying of
the electrolyte of accumulators while
under charge, and when in use, can

be absolutely prevented by covering the
acid with a, layer of black coal oil. About
1-, in. deep will suffice. It does not prevent
the necessary free gassing, but, curiously
enough, destroys the rather offensive odour
given off by cells on charge. No other oil
will satisfactorily replace black ccal oil for
this purpose.

The re -Elected cabin of H.M.S. Impregnable now serves as a demonstration -room for Meurs Autoveyors.
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SOME PRACTICAL TIPS ON AERIAL
CONSTRUCTION

By R. A. RICHARDS

nN certain points encountered in. erecting
k-/ a -wireless aerial one finds articles to

which one refers for instruction
extremely reticent. Thus, while the vari-
ous types of antennae are exhaustively
dealt with from the point of view of con-
nection and position, accompanied by
copious line diagrams, few really practical
hints are found. This article aims to
describe the salient features of an aerial
that has been erected in an exposed position
and is intended to face all weather conditions.

I will deal first with the indoor work=
the equipping of the two spreaders. These
were not of the purchased variety, being
merely bamboo curtain poles six foot six
inches long and about two inches in diameter.

The ends were first plugged and filed
clean and finished with a protective dab of
varnish. Next, at about an inch from
either end of each pole a hole was drilled to
accommodate a galvanised iron eyebolt.
Two similar. holes were made on each
spreader at about an inch distance from
either of these. The bolts used had each
two nuts, that they could be screwed rigid
to the spreaders, and they were inserted and
fastened with the two inside bolts facing in
time opposite direction to the outside.

Now to secure anything in the nature of a
permanency in an exposed construction such
as this, rope and cord must be avoided as
far as possible, only the very best quality
being used at any time. Where possible, -
use wire. This last was the maxim used in
the fitting of the antennae described.

With this in view a coil of six -stranded
galvanised iron wire and a small reel of single
strand galvanised wire were bought.

A length of the thicker wire was arranged
to form the bridle to each spreader, the
lengths being arranged so that the middle of
each could be stretched out to a distance of
a little over a foot from the spreader when
about three inches was hooked through each
further eyebolt, (Fig. 1).

Useful Halyard Hints.,
The middle of each length was then

tightly 'looped round a email galvanised
thimble (Fig.4) and secured with a number of
turns of the thin wire to bind it in place.
The ends of the bridles were then un-
ravelled for a distance of about six inches
and, after passing through the eyebolts as
when measuring off; the loose strands were
meshed together and securely bound with
neat coiling (Fig. 2).

To the two inner eyebolts of each spreader
insulators were attached, and the method of
fastening those may be gathered from Fig. 3.
In this case pillar insulators were used, but
any type may be fastened in the same way,
i.e., by threading wire in and out through
the holes in the insulator and the loop of the
eyebolt in the form of a figure 8, finishing
up with a number of turns round the waist of
the 8 and twisting the two free ends of the
wire.

The two spreaders are now complete, and
the next concern is their fitting to their
respective supports. Fig. 5 shows how the

thimble in the bridle
was joined by shackles
to a similar thimble in ,

an endless halyard
passing through a
pulley and fastened
by a cleat. The best
hempen rope should
be used, as it lasts ;
and sail -maker's' twine
used for binding round
the thimble in the
same way as wire was
used on the spreader
bridle.

Another tip is illustrated in Fig. 7, which
shows a pulley hooked into an eye and
wired across to prevent it jumping off.
Fig. 6 shows the halyard system, and also
the best method of fixing a post to a chimney
stack.. First a length of 3 in. by 3 in. wood

with recessed holes containing bolts is nailed
to wooden fillings between the bricks, and
to the projecting bolts is secured the post
with drilled holes to receive them, then nuts
and washers are screwed on, and the post is
clamped to the chimney.

MAKING A FIXED
CONDENSER.

MANY amateurs prefer, if possible, to
make their own apparatus, and a 
very good start may be made by

making two or three small fixed con-
densers. They are very easy to make and
are well worth the. time expended. One
will here be described, and others may be
made that will only differ in the number of
plates and separators used.

First you will require two pieces of
ebonite about .1,16 in. thick. One piece will

A If Vi roil and
eold Ebonite A prepararors

Fig I.

be one and three-quarter inches by one and
a quarter, the other will be exactly one and
a quarter inches square. The larger piece
will have three holes v in. diameter at each
end, and the smaller will have a hole at each
corner to take the screws that will be used.

Fig. 2 shows the position of the holes.
Then cut, say, a dozen tinfoil plates (or
copper if you have it), as in Fig. 3. They
are one inch square, and have a quarter inch
square lugs. Now for the separator, or
what is technically known as the di -electric.

This should be as
thin as possible, and
may be paraffin -
waxed paper, or,
better still, very
thin sheets of mica.

To assemble the
condenser i t is as
well to just smear a
little wax on the

0

Foil

0

, 0

O

.17s( Z.

mica. The paper, or mica, should be one and a
sixteenth inches square. Carefully stick a
tinfoil to each sheet so that there is a -
margin a I I round
(as shown in Fig.
2: dotted lines).

Do eleven lik e
this and place the foil
firstone on the
larger block so that
the lug lays over
thecentre hole.

fic.si 3.
on top of this, but
with the lug in the -

opposite way, the separator on top of the
first foil.

This is repeated, each one having its lug
laid alternately in the opposite direction, so
that when the whole condenser is finished
you will have six lugs on one side and five
the other : but remember that they must
be alternate.

Now fasten the smaller block down with
four screws that should have been arranged
with regard to thickness, and holes -made to.
receive ;then. When screwed down fairly
tight, warm the whole by holding it near
a gas flame or any form of heat that will
alloUr the whole plates and, separators
to squeeze very much tighter together.
Now carefully make a hole through the lugs.
Pass a brass bolt up from underneath the
-side and:put a small brass washer on before
screwing down the nut. Another nut will
be wanted to act as, the terminal to take
your Connecting wires. -Repeat this on the
other side and your condenser will be ready
for use.

The next one ems
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POPULAR WIRELESS EXHIBITION REVIEW.
A Continuation of last week's Summary of the Wireless Exhibits at the " Daily Mail " Ideal Home Exhibition, Olympia.

GENERAL RADIO CO.
 The display of Radio apparatus in the

G. R. C. stand at the " Daily Mail " Ideal
Home Exhibition will enable the visitor
to choose a receiving set which will exactly
suit his purse and purpose. From thq
smallest Crystal Sets to the most elaborate
Drawing Room Cabinets with semi -auto-
matic control, and a complete range of
parts, including the famous Brandes "
.Headsets, will be on view.

Four -valve Broadcast. Receiver by Messrs.
Tingey, Ltd.

The General Radio Company manufac-
ture the most complete line of Broadcast
Receiving apparatus made, and every part
is produced throughout in their Twyford
Abbey WorkS by skilled workmen of long
experience. The outstanding features of the
G. R. C. Receiving Sets is their simplicity of
operation, excellent finish and apparent
simplicity.

An exhibit of special interest to all visitors
will be an enlarged photograph of the Prince
of Wales transmitted by wireless by the
new method of electrical transmission of
photographs invented by Captain W. S.

A One -valve Tingey Broadcast Receiver.

Stephenson, M.C., D.F.C., M.I.R.E., the
Chief Engineer of the General Radio Com-
pany.

This system was developed for the exclu-
sive use of the " Daily Mail " in Great
Britain.

* *

RADIO COMMUNICATION CO.
This well-known firm is showing " Polar "

7 -valve Long Range Loud Speaker Receiv-
ing Sets both in sloping ship's panel form
and complete in sectional book -case cabi-
nets. " Polar " 4 -valve Short Range Loud
Speaker Receiving Sets in the two arrange-
ments above. " Polar " 2 -valve Receivers
with additional 2 -valve L.F. amplifications
if required. `-` Polar " Crystal Sets.

Various " Polar " accessories, including
the now famous " Polar " Condenser, and
also two interesting new specialities which
we are just placing on the market : viz. :

" Polar " Cam Vernier Coil Holders, a
design in which, in addition to the ordinary
adjustment of the moving coils, there is
available a fine adjustment for about 100
at any given position of the coil. This fine
adjustment is controlled by the same handles
and renders it easy to obtain extreme
accuracy. The precision which, this small
accessory secures will, we are confident,
render it a necessity to amateurs who are
aiming at long distance reception.

" Polar " H.T. Battery arid filament
circuit fuses. These special fuses have
been perfected by our engineers. They
resemble the familiar American automobile
fuses in appearance, but have filaments of
special alloys which will carry continuously
the maximum currents required by valves
for which they are designed and which in-
fallibly blow before the valve filament
reaches fusing point. In addition they have
the quality of fusing considerably below
their normal 'carrying capacity under sud-
denly applied currents, so that they afford
an infallible protection against H.T. shorts,
protecting at the same time the valve fila-
ment and the H.T. battery from the effects
of these.

* * *

METROPOLITAN -VICKERS CO., LTD.
The Metropolitan -Vickers Electrical Co.,

Ltd., are exhibiting the Cosmos Radio-
phones, which are specially designed for
reception from the British broadcasting
stations. The outstanding feature of these
sets is simplicity, without sacrifice of
efficiency. All unnecessary complications
are avoided, and the sets are therefore
eminently adapted for the non -technical
user, and can be operated without difficulty
by anyone without special knowledge or
skill. All the sets, Valve as well as Crystal,
are entirely self-contained, the only wires
that have to be connected up by the user
being the aerial and earth leads. All the
sets have been approved by the Postniaster-
General, and may be used under ordinary
broadcasting licences.

The Cosmos Crystal Set, within a short
distance of a broadcasting station, gives
reproduction as perfect as can be obtained
with any more expensive sets, head -

telephones being used. In case it is desired
to use a loud speaker with the crystal set,
an inexpensive and very, compact valve -
amplifier is supplied which fits into the
box of the crystal set, thus forming a
simple crystal and valve set combined.
The Amplifier is made in two forms, with
one and two amplifying valves respectively.

The Cosmos Valve Set is built up of
units, enclosed in an outer case of exception-
ally handsome apwarance. The Tuner
Unit (including one high -frequency and
amplifying valve and one detecting valve)
and the Battery Unit (containing high and
low tension batteries) form a complete
receiving set, and are connected up by a
single plug connection. A two -valve
note -amplifying unit may be added, and
this again is connected up by a single
plug. The plugs are so connected that
they cannot be inserted the wrong way.
All the units mentioned fit into the standard '
outer case. This case is, moreover, arranged
so that it will fit upon a cabinet into which
are built a loud speaker and horn, thus
forming it, self-contained " loud -speaker
set." Cabinets of more elaborate design
are supplied to suit any style of furniture
or decoration, and an example of a Jacobean
cabinet is exhibited.

A useful accessory is the Cosmos Protec-
tive Device, which avoids the necessity
for earthing the aerial after using a wireless
receiver, since it affords automatic pro-
tection against lightning and heavy cur-
rents. Between the aerial and earth

(Continued on next page..)

A Handsome Cabinet Set by the Marconi ScientifL
Instrument Co.. Ltd.
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POPULAR WIRELESS EX-
HIBITION SUPPLEMENT

(Continued from previous page.)

tenninals there is a spark -gap between
carbon blocks separated by mica, and
there is a fuse in circuit with the wireless
receiver. A model is shown of the experi-
mental aerial and research buildings at
the company's works at Trafford Park,
Manchester, which arc at present being
utilised to accommodate the temporary
Manchester broadcasting station (2 Z Y)
of the British Broadcasting Company.

A Small Fixed Condenser. (Dubilier Co., Ltd.)

STERLING TELEPHONE & ELECTRIC CO.,.
LTD;
" Sterling" 2 -Valve Receiving Set.-A

self-contained apparatus embodying, all the
most recent improvements, fitted in a
vertical walnut cabinet with folding doors,
or alternatively in a sloping cabinet. The
panel is mounted with a Filament Rheostat
and a " Sterling " Variometer with Drum
Switch of special design which permits of
tuning over a range of approximately 280 to
2,800 metres. Access to the two valves and
the necessary accessories is through a hinged
top, and to the battery compartment in the
base through a detachable front panel.
Average range about 80 miles.

"Sterling"Crystal and Valve Set.-This
Receiving Set is an instrument with unique
features ; it not only marks a distinct
advance on all self-contained single valve
sets but has a longer range than any 2 -valve
set on the market. The valve serves not
only to amplify the high -frequency signals,
but also to re -amplify the low -frequency

 signals detected by the crystal. The latter
is of unique design, foolproof, dustproof, and
with special milled -head adjustment on the
front panel. The panel is also mounted
with, Filament Rheostat, two " Sterling "
Variometers and Drum Switch of special
design, for tuning over a. range from about
280 to 2,800 metres. The cabinets are made
in the same forms as the 2 -valve sets, and the
outfit includes a valve of very high efficiency,
permitting of the use of a Dry Battery.
Average range about 150 miles.

Sterling " Unit " SyStern.-This novel
system has been designed to enable users of
Wireless Receiving Apparatus to acquire
and build up their Sets in units according
to circumstances and rbquirements. The
essential feature of the system is that no
connecting wires are required to join up the
mints, these being instantaneously coupled
together mechanically and electrically by
means of special " Unit " Connectors. The
units consist of Tuner, H.F. Amplifier,

Detector, L.F. Amplifiers (1, 2 and 3
valves), and Connector. Other features of
the system are the strength and com-
pactness of the units and their attractive
finish, the general design being a black
hardwood base with moulded edges,
surmounted with  metal, cover, highly
polished .with black surface, and fitted
with the necessary valve sockets and
controlling handles.

" Sterling" No. 1 Crystal Set.-A well -
tried out and popular Crystal Receiving
Set, one of the most efficient on the
market, with specially selected Crystal
and Aerial Tuning Switches for coarse
and fine adjustment.  The range is about
25 miles; but 'an extra coil is provided
for reception of Eiffel Tower time signals.

- Magnavox Loud Speakers.-Examples of
these well-known Loud Speakers, complete
with " Sterling " Power Amplifiers (2 and
3 valve) and Input Intervalve Transformers,
the torhbinations giving unequalled clarity
of voice production and sound adjustment.

*
A. GRAHAM & CO:

The exhibit of. this firm comprises a
full range of their well-known " Amplion "
Loud Speakers and " Graham " Headgears.

The Marconi -Graham combination of a
high-grade Gramophone and Wireless Re-
ceiving Set in a Console Cabinet is also
in evidence.

Other auxiliary apparatus such as the
Graham " Power Amplifier form a feature

of this exhibit.
The " Electravox," an improved Gramo-

phone Combination, specially designed for
the electrical and wireless transmission of
musical and  other records and provided.
with an announcing microphone, is
shown.

* * *

C. F. ELWELL, LTD.
In response to the wide demand for

Receivers which will tune -in to the wave-
lengths used by Continental Stations
(Paris, The Hague, etc.) the following addi-
tions have been made to the existing range
of Aristophone Panels.

A 2 -valve, a 3 -valve and two 4 -valve
receivers have been designed, particulars of
which appear below.

. In these instruments, the reaction prin-
ciple. of, amplifying signals has been em-
ployed, which, as is well-known, enables the
utmost volume to be derived from the
received signals, and increases very greatly
the number of stations to which the sets can
listen - in. These
sets have all been
approved by the
Postmaster - Gen-
eral, hence it is im -
possible for them,
even though oscil-
lations be set up
within the instru-
ments themselves,
to cause radiation
from the aerials to
which they are at-
tached. The special
selective tuning cir-
cuits used in these
designs give a. still
further increase to
the range -of the
receivers by elim-
inating interference
from outside

A Two -Valve Set by the General Radio Co.

sources, and thus accentuating the signals
which it is desired to receive.

Following Elwell practice, both high and
low tension batteries are included m the
cases of the instruments themselves. The
Cases are supplied with heavy nickel
plated carrying handles, and the batteries
being contained within, the entire sets are
easily ,moved from room to room and put
into operation again with the minimum of
trouble. Finally, the sets are most attrac-
tive in appearance, and are never unsightly
even in the most elegant rooms:

THE DUBILIER CONDENSER CO. (1921), LTD.

The rapid expansion of popular interest
in all' radio matters is emphasised by the
exhibits to be found on the stand of the
Dubilier Condenser Co. (1921), Ltd., which
show  the principles adopted in the well-
known condensers manufactured by this
firm for use on the larger wireless instal-
lations applied to
radio receivers.

For use with wireless receiving ap-
paratus, four patterns of fixed condensers
are' shown, known respectively as the
Type 600, with and without grid -leak at-
tachment ; the Type 600A and the Type 577
condensers. These condensers are all con-
structed with carefully selected mica
dielectric, and are built up. on the same
principles as those adopted for the larger
power condensers.
..These - condensers are enclosed in a
moulded insulated case, and have very high
insulation resistance and the absolute
minimum of losses.

(To be continued next week.)

A Neat Crystal Set sold by Messrs. Gamage, Ltd.
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SEEN AT THE EXHIBITION.

A VARIABLE CONDENSER, BY DUBILIER
CO.; A "CONCERT GRAND" AMPLION LOUD
SPEAKER, BY A. GRAHAM & CO.; AND A
TWO - VALVE BROADCAST RECEIVER, BY

METROPOLITAN VICKERS, LTD.

BROADCAST RECEIVER, BY THE ELECTRIC
APPLIANCES CO., LTD. (above); AND A
MARCONI CRYSTAL -VALVE REcEIVER (right).

ONE OF *THE G. R. C. COUNTRY HOME SELF-CONTAINED FIVE -VALVE
RECEIVERS IN JACOBEAN CABINET (let)), AND THE " ARISTOCRAT "

MODEL, EQUIPPED WITH SEMI -AUTOMATIC CONTROL.
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A TUNED ANODE COUPLING
By T. Mc. L. GALLOWAY.

TT is the bounden duty of each experi-
.1. menter to make absolutely certain that

his receiving set cannot cause any
interruption to his neighbours by self, or at
least, by aerial -oscillation. Not only is it
impossible to receive intelligible telephony
when a set is oscillating, but no one for miles
around can receive it either.

But reaction is a great help in " boosting
up " faint telephony and spark, and a set
without reaction is not half so efficient as ono
in which judicious reaction is used. From
the above we infer the following :

(1) A reacting set is a nuisance to other
people ;

(2) A non -reacting set is more or less
insensitive, and, moreover, cannot receive
continuous wave signals.

How, then, can this difficulty be over-
come ? A separate heterodyne may be
used, with its attendant filament and anode
current ; or the set may be allowed to
generate feeble local oscillations, which do
not excite the aerial, in this manner.

Permissible Reaction
Let us consider the case of a two -valve set,

which has one radio -frequency amplifier and
a detector, with reaction back into the
aerial circuit. This is avery bad " howler,"
but may be entirely cured by coupling the
reaction coil to the H.F. transformer, or
anode coil, as shown in Fig. 1.

Suitable dimensions for an anode coil for
broadcasting are : 52 turns of 22 S.W.G.
D.C.C. wire on a 3 -in. former, bridged by
a variable condenser of .0003 mfd. capacity.

The reaction coil may be 45 turns of 26
S.W.G.D.C.C. wire on a 2 -1 -in. former.
This coil is arranged tb slide out and in the
anode coil.

Some sort of fine -adjustment is necessary
for receiving weak telephony. The reaction
coil maybe supported on two -4 in. brass
rods which pass through brackets attached
to the coil. If a piece of 2 B.A. screwed

ANODE COIL
REACTANCE

illoulicWEO

;"
END 111,41DONITE

:-SUPPOR 1 645E50 RO TAPPED ANSI

;it. BRASS
SUPPORT ROD

red, about 6 in. long, is fattened to the col
by locked nuts, one pair on either side of a
piece of ebonite fitted into the end of the
coil, and to a screwed support, the coil's
position may be varied to a thousandth part
of an inch with ease. (See Fig. 2.)

In conclusion, the making of such a set
will not only be justified by the results it
gives, but will give the owner the assurance
that " he's not howling, anyway ! "

A NEAT SLIDER

THE brass plunger is cut from a small
piece of thin brass, which is well
hammered to make it springy, to the 

dimensions shown in the diagram. A small
block of wood is made, with a slot cut out
for the slider rod. An easy way to make
the slot is by heating the tang of an old file,
and burning it out, and then well soaking
the block in paraffin wax.

The holes are then drilled in the brass,
screwed on to the block, and the narrow
strip is bent in the form shown.

SPRINGY BRASS SHAPE WOOD

71:r711
41i

.SCREWS UCOMPLETE SLIOEff

CATALOGUES

AVERY useful catalogue of all sorts of
electrical equipment, including wireless
accessories, has been received from

Messrs. Ward & Goldstone, Ltd. This " Ency-
clopaedia Electrica," as it is called, fully em-
braces all electrical necessities in connection
with wireless sets. It gives useful tables of
resistances and weights of wires, and should
prove of interest to many wireless 'en-
thusiasts. Useful charging plants are also
included in the catalogue, and the whole
book will prove of great interest to all those
connected any way with electricity,
besides those whose electrical experience
is confined to wireless.

We have received a copy of the " List of
Wireless Sets and Components " from the
Griffin Wireless Supplies Co. This little
catalogue gives very complete lists of all
those odds and ends that are so necessary
to an efficient wireless set. At the end of
UN. book a page is devoted to a list of wire-
less text -books' that should prove very

SERIES AND PARALLEL

WHEN you place anything in series it
is so inserted in the circuit that the
current must pass through it and

no alternative path is provided. If you
place anything in parallel with something
else the current is allowed -to divide and pass
through both instruments. In series the
circuit is broken and the instrument is
inserted at the broken point, but in parallel
indicates that the original circuit is not
broken, but that the instrument placed in
parallel is connected across two points.

Extra telephone receivers should be con-
nected in series. The circuit is broken by
disconnecting one of the telephone leads
connected to one of the telephone terminals
on the set, joining one of the leads of the
additional phones to it, and connecting the
remaining lead of the latter to the terminal
on the set. Thus the current flowing from
the one telephone terminal on the set passes
through each pair of telephones in turn
before it flows hack through the other
terminal.

" Cascade " and " Shunt "
Batteries are joined up in series to provide

an increased voltage. Unlike leads are con-
nected together ; thus the positive lead
from one battery must be connected to the
negative lead from the other. The positive
terminals will always be marked with a red
" plus " sign or just with red paint, while
the negative will be marked with a black,
blue, or violet " minus " sign or mark.
Connecting a 15 -volt unit in series with a
60 -volt high-tension battery will give a
combined voltage of 75 volts.

To a condenser can
be connected in parallel with an inductance
coil, but the more efficient method is to
connect another coil in series. The con-
denser should be provided merely to allow
fine tuning and not to increase to any
considerable extent the wave -length range.

To reduce wave -length range a condenser
can be connected in series with the aerial
or earth lead.

Capacity is reduced when condensers are
placed in series, and increased when they
are placed in parallel.

Resistance is increased when conductors
are placed in series, and reduced when they
are placed in parallel.

You may hear the term cascade in con-
nection with valves or other things, but it
is really another application of the term
series.

Then, again, there is shunt, which is just
another name for parallel, except that
shunt is more often used where the characters
of the instruments placed in parallel appre-
ciably differ.

useful to the amateur who is taking the
subject up seriously.

The Chloride Electrical Storage Co., Ltd..
have brought out a new catalogue of bat-
teries specially constructed for wireless
purposes. A large variety of high-tension
accumulators are shown, while useful tables
showing the prices, types, and actual
ampere hour capacity of all the accumula-
tors are given at the end.



Popular Wireless Ticek/u, March 101h, 1923.

S FOR ITSELF
MP L ION RECE IVERS are designed and

produced by the world's original and
largest manufacturers of Loud -Speaking

Telephones.
First demonstrated in 1887, commercially intro-
duced in 1893, adopted by the British Admiralty
in 1894, and by Foreign Governments and the
leading Steamship Lines in the following years,
no less than 12,000 vessels were fitted with
Graham's instruments by the end of the year
1919, besides installations in numerous power
stations and for other purposes. To -day the
number of Graham Loud -Speakers in use
exceeds that of all other makes combined.
More Loud - Speakers than ever are now
produced in the Graham Factories or under
licence, and in the Wireless field the Graham
Amplion represents the utmost technical
efficiency and unequalled commercial value.

Ask for Folder " P.W."

Daily Demonstrations al the Graham Showrooms :

THE ALGRAPHONE SALON,
25-26, Savile Row, Regent Street, W.1.

'PHONE REGENT 1075.

AMPLION
ALFRED GRAHAM & CO.,
St. Andrew's Works, Crofton Park, London, s 2.4
'Phone : Sydenham 952 & 1700.
'Grams : Navalhada, Brock, London.
SCOTLAND --Mr. F. M. Milligan, 25, Renfrew Street, Glasgow.
IRELAND-Mr. Alex. R. Munlay, 41, Chichester Street, Belfast.



66 Popular Wireless Weekly, March 101h, 1923

We Specialise

Manufacturing The BURTON RADIO PARTS
in

BRASS AND ALUMINIUM
Send us your inquiries for

ALUMINIUM VANES BRASS TERMINALS
ALUMINIUM POINTERS BRASS SPACERS
CONTACT STUDS SQUARE 13" X r RODS
B.A. WASHERS B.A. NUTS

AND NUMEROUS OTHER PARTS

Special Parts made to your
requirements

Send sample and we will
quote you

Messrs. C. F. & H. BURTON, Progress Works
Bernard Street, WALSALL

HULLO!!! C.Q.
WILL DAY CALLING

TO ANNOUNCE SOME RARE BARGAINS.
WESTERN ELECTRIC HEAD PHONES,

4,000 ohms Stamped B.B.C. 82/- per pair
BRITISH MADE HEAD PHONES,

300ohms
Single Head Phones with cord, 150

100 feet 7 Stranded Copper Aerial Wire..
Trench Buzzer Seth, complete with

Morse Tapping Key and Head
Phone 10/6 each, postage 1/6

Best Quality Filament Resistance .. 2/9 each, postage 3d.
3 -Way Coil Stand for Panel Mounting.. 15/- each, postage 6d.
Insulated Sleeving, all colours, 11 mm. 5d. per yard
Brass Terminals with Nut and Washer 1/6 doz.
Bobbin Type Insulators .. 1/- doz., postage 9d.
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.

15;- per pair

6/- each
2,6 per coil

We always Stock the Famous HERTZITE CRYSTAL
at 2,6 each, or mounted in Brass Cup 2/10, Postage 3d. extra. -

WILL DAY, LTD.,
19, Lisle St.,Leicester Sq., London, W.C.2.
Phone : Regent 4577. Telegrams: Titles, Westrand, London.

RELIANCE RADIO
SERVICE CO.

THE " RELIANCE "No. 2
CRYSTAL RECEIVING C kBINET.

P.O. Reg. No. 277.
Consisting of Ebonite Panel in Oak case with
lid and clip. Tuning Coil with 900 metre
wave -length. '001 Fixed Condenser (hand
calibrated), Our patent Detector with Ironim
Crystal, copper spring in small 4 -jawed chuck,
ball joint action and variable pressure, the
whole totally enclosed in glass tube, thus elim-
inating dust and damp.
Accessories include I pair 4,000 ohms British -
Made double Headphow-s. 100 feet 7/22
Stranded Copper Aerial Wire, 4 egg insulators,
90 feet insulated lead-in wire.
A guaranteed range of 15 to 20 miles, and will
lake 3 pairs of double headphones
`with perfect clearness. Each set

s tested and we confidently assert
that, for the price, it is the most
'reliable yet offered to the public.

I PRICE COMPLETE'
(including B.B.C. royalty)

- 15 -0
1. POSTAGE PAID
We have other models in stock
from £2 15s. Od. to £15 15s. Od.
which may interest you. Call and
inspect without any obligation on
your part.. Demonstrations every
evening between 5 and 7 p.m.
Flours, 9 a.m. to 7 p.m. Close at
1 p.m. on Saturdays.
Fully illustrated art catalogue
showing tnany sets to choose from
and" a complete set of parts for
building up own sets, sent post
free upon receipt of 3d. in stamps. It will pay you to tend or call on us at once Our busi-
ness has been built upon courtesy, personal attention and good honest value or money.

RELIANCE RADIO SERVICE CO.,
283, St. John Street, Clerkenwell London, E.C.1.

(4 minutes from Angel, Islington, Phone:
and opposite Northampton Institute.) CLERKENWELL 4290;
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A VISIT TO THE. BIRMINGHAM BROADCASTING
STATION.

(By- our Representative in Birmingham.)

MY visit to the Birmingham Brbadeasting
Statiol (5 I T) was made after dark.
I travelled from the centre of

Birmingham by a bumping tram route to
the Very outskirtS of the city and, here
at Witton, in What has already becothe
known as a very hotbed of wireless en-
thusiasts, after a ten to fifteen minutes'
walk, I at length came to an extensive
aggregation of buildings, in one of which
the Birmingham Broadcasting Station is
temporarily housed.

Here and there in the mass of shadowy
buildings there were brilliantly lit -windows,
whilst the road around them, with cross-
roads and sectional ways runnirr4 off in
all directions were illuminated by great
a re -1 athps.

Qaite a Sufficient Introduction. "
A commissionaire led me by way of a

double flight of stairs, a long hallway, a
narrow hanging bridge, a long winding
passage, to  a door. " There,' he said,
pointing.

I entered and found myself in a kind
of reception room in which there were
dozen- persons, some conning music, some
talking,, yet all waiting. It was. obvious
I had arrived at my desired destination,
and even as I stood there I was asked
whether I was Mr.1--, an expected vocalist.

" I want to see the station at work," I
explained. " 'Popular Wireless' readers
would like to know something about the
Birmingham Station." The introduction
was Sufficient. Within a couple of minutes
I was talking to Mr. A. E. Thompson, the
manager and' engineer -in -charge, and before
1 left the station, a couple of hours later,
I had had - long- and interesting conversa-
tions with him, and .With Mr. Percy Edgar,
Birminghants most popular entertainer,
'now the director of Birmingham -broad-
'east concerts, and Mr. F. H. Amis, a Bir-
mingham B.Sc., who is in charge of the
t raitsmissions.

An Interesting Record.
Mr. Thompson, the engineer -in -charge,

is well-known as a radio -specialist, both
here and in- many Continental cities. At
the outbreak of the war he was sent to
the War Office on confidential work in -
connection with communications, while
later in Russia he was in charge of several
wireless stations, and for his_ work there
was decorated with the Order of St. Anna.

Mr. Percy Edgar has been a professional
entertainer in Birmingham for 15 years,
and both as a Dickensian actor and a
concert director is well-known thro ighout
the Midlands.

At the very outset my attention was
attracted by a large wall -map of the
British Islands hanging in the ante -room.
It was decorated in every square inch
with one or more multi -coloured pins.

" What does this mean ? " I asked.
" It means," replied Mr. Thompson.

" that a listener -in at each point has heard
Birmingham and has _notified us of the
fact." The record revealed that there had
been listeners -in in every county of the

kingdom. From the
South, front Scotland,
Ireland and Wales
there had come the
proof that Birming-
ham's concerts had
been picked up.

And fttom this point
there started a most
interesting evening,
during which I learnt
many things about
t h e .Birmingham
Station. Started in
early November its
first concert was
praCtically an anti-
dote to the election,
for it was on the
night of, the poll that
i t s transmissions
could first be heard.
Since then it has
kept going Without a break
any trouble of any kind.
The Rated Range.

The station was set up in three days.
At three o'clock in the afternoon the
aerial was tested, and at five o'clock they
were transmitting the first Birmingham
concert. The quality of the transmission
was exceedingly good, a fact which Sir
William Noble, Chairman of the British
Broadcasting Station, listening -in at
Coventry, the other day, bore out when

'he telephoned a message of congratula-
tion to Mr. Thompson.

The rated range of the station is 100
miles, and the wave -length used is 425
metres.

Mr. A. E. Thompson and Mr. Percy Edgar talking to the children.

and without The aerial is a four -wire L -type, 110 feet
long and 80 feet high, the parallel wires
being 6 feet apart on spreaders '18 feet
long. The direction is North to South.
Describing the Generators.

The power supply is obtained from a
three -unit motor generator set, consisting
of high and low voltage D.C. generators.
coupled to a driving motor. The main
supply is 400 volts D.C., an automatic
starter providing for starting and stoppin.::
by means of a press -button control. The
driving motor develops 441.P. at a speed
of 1,750 r.p.m. The high voltage generator.
supplying the plate current to the trans -
miffing valves, is a direct current shunt.

(Continued on next page.)

The Aerial System at -the Birmingham Broadcasting Station.
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A VISIT TO THE
BIRMINGHAM BROAD-

CASTING STATION.
(Continued front previous page.)

wound machine with two commutators,
deSigned deliVer.continuonsly 1.25 amps.
at .1,600 volts pressure. The low voltage
generator supplies filament current for
the valves -28 amps. at 14.5 volts pressure,
plus excitation current for the. high voltage
generator.

The low voltage generator is self -exciting
and its potential is regulated by means of
a field rheostat on the power panel. On
the plate current supply is a circuit
breaker, working with au overload of 25
per cent.

Controlling the Wave -length.
The transmitting panel comprises four

250 -watt valVes, two oscillators and two
modulators-and a 50-yvatt valVe for
aniplifying speech input.;'_The former
includes a tuned circuit with variable
inductance and capacity, and the energy
is transferred to the aerial by indirect
magnetic coupling. The plate current is
supplied through choke coils. Variations

Totential in phase with the plate current
variations are impressed on .the grid on
account of the magnetic coupling between
the plate and the grid coil: The oscillators
and modulators are bah supplied through
a row -frequency choke coil.

Speech is impressed on the grids of the
two modulators after the necessary ampli-
cation. Between the plates of the modu-
lators and oscillators is a high -frequency
chi:Ike coil. The frequency of the carrier
wave is controlled by the value of the
capacity and the inductance in the °Mils,-
tory circuit and of the variable indUctance
in the aerial circuit. 'This indtictance rs-
adjusted by means of a varioineter, the
movable coil serving at the same time to
vary the coupling between the .aerial circuit
and the grid and plate circuits in such a
manner as to ensure the' Wthieney range
for which the set is designed.- -

The Microphone Circuit.
-The grid circuit of tire modulators is

given a negative potential by means of, a
resistance connected between the negative,
terminal of the' 4,600: volt generator and
the filaments to _ensure ' that the valves
will operate under the conditions most
faVourable for the prevention of distortion.

:The plates. are fed through im electric
filter to eliminate commutator. noises. The
speech input amplifier consists of a three
stages with suitable control for the current
in the microphone and in the different
filaments, and permits also of a variation
in the degree of cotipli4 between the
different valves and therefore of the
control of the amount` of amplication. By
means Of a loud -speaking receiver, con-
nected across the output terminals of the
amplifier as well as by means of an ordinary
crystal receiver, the operator observes the
quality of the transmissions and varies
accordingly the amount of amplication.

' The studio is the usual broadcasting
studio. It is thickly carjeted and the
walls and ceiling are . heavily draped, the
only gap in these revealing a sounding

The Concert Studio at the Birmingham Siation.

board. It contains a . Weber reproducing
piano, an Aeolian cabinet gramophone
with a microphone' upon a high stand.
Three Small Rooms.

On the wall, at the rightand in the rear of
the "microphone, is a signaling panel, com-
municating with the operating room and
including a tumbler switch- for closing
the microphone circuit as well as a tele-
phone. A few chairs and a small table
complete the studio's list of contents.

Between the studio and the operating
room is the waiting or ante -room in which
the artistes rest. Thus three compara-
tively small rooms at the present moment'

represents the, Birmhigham Broadcasting
Station which. nightly . Interests many
thousands Of listenerS4n.-

But as I. have said. Witton is only the
temporary home of Alm' station. At an
early date it is hoped --to: secure premises
in the centre of the city, froth which it --
will be easy to run cables to the theatres
(the present distance is somewhere near
four miles) and thus make it possible to
transmit opera and musical comedy and
provide as striking a programme as ally
station of the British Broadcasting Company.
When the shift is Made then will end the
first chapter in the 'history of 5 I T.

The Test and Control Room at 5 I T.

.\
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BROADCASTING RECEPTION SETS

= and
I SEND i

FOR I

'CATALOGUE'

[HE " DUO "
2.VALVE RECEIVING SET

Designed for Broadcasting only
This Set has p patent coupling and will not radiate.
The High Tension Battery is enclosed, and there
are only six external terminals, aerial, earth,
phones, and low tension.
We claim that this Set is the easiest 2 -Val ve S. t
to manipulate on the market.
Price complete, all accessories for working-
Including Phones. Batteries, H.T. and L.T., Aerial
Wire, Insulators and Valves-Total, £10 15 0,
B. B.C. Royalty Stamp, £1 15 0 exti a.

THE "COMPACT"
CRYSTAL SET

Tested and Guaranteed
In a self -enclosed hinged cabinet, thus
keeping it free from dust. A compartment
is provided at the back for Phones.
Tuning is done with a tapped coil and a
Vernier condenser. Complete with Aerial
and Insulators.
SA £2 0 0 I Insulators .. 6
Phones 1 1 0 ; B.B.C. Royalty 7 6
Aerial 4 6 I Total £3 13 6

OF EVERY DESCRIPTION
everything for wireless at everybody's

I ALL INSTRUMENTS I
I PASSED FOR i

I BR 0 A DCA ST IN G I
LICENCE BY G.P.O.I

THE "PERFECTO"
VALVE SET

Comprises one D.T. valve and one 1..7
valve. Functions alternatively to the
Orpheus, this Set giving Volume where
the other gives Range.
A Powerful Set local Broadcasting.
Complete Phones, Batteries, Accumb-
lator, Valves, Aerial Wire, and Insulators
for- £10 15 0

B.B.C. Royalty Stamp, £1 15 0

THE "UNIQUE"
CRYSTAL SET

The most perfect Broadcasting Crystal Set on
the market. Finished black; plated parts,
Detached Hinged Lid, Lock and Key, Enclosed
Recess for Phones. Splendid Workmanship.
Complete with Aerial, Wire, and Insulators-

£4 10 0
B.B.C. Royalty, 78. 6d.

price

THE "ALDERSGATE "
Single -Valve Set, complete with all Acces
nodes, including Phones, Accumulators, 11.T.
Battery and Valve-£7 10 0

B.B.C. Royalty Stamp, £1 0 0
If Aerial Wire and Insulator required,
5s. extra.
Hundreds of Testimonials for Efficient
Working.

THE "POPULAR"
CRYSTAL SET

Although this Set is one of the cheapest on the market,
the .design and finish is equal, if not better, to the
more expensivd crystal sets now being sold.
It will tune up to goo metres, bringing in ship
messages up to 25o miles and any telephony within'
25 miles.
Set ..
Phones ..
Aerial Wire

£1 5 0 Insulators (a)
1 1 0 I Complete Set £2 11 0

4 6 B.B.C. Royalty .. 7 6

WIRELESS INSTALLATIONS LIMITED
(DEPT. A.) 81, TURNMILL STREET, LONDON, E.G.

(Nearly opposite Farringdon Street Station, Metropolitan Railway.) 3 -minutes Holborn Viaduct.
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when buying
'Phones

WHEN you ask for a pair of Ericsson Telephones
see that you get them-with their trade mark and

BBC stamp. Certain dealers are pushing another line
made abroad as Ericsson's which have not been passed
by the P.M.G. So when you want Ericsson 'phones
firmly refuse any telephones without these marks.

Write to -night for lists, also particulars
of our valve and crystal sets.

THE BRITISH L. M. ERICSSON MFG. CO. LTD.
International Buildings,

67-73, Kingsway, London, W.C.2

2,000 ohms, price
31 -; 4,000 ohms,;
price 32;-. All re-

; sistattees in stock.I

Telephones

READ THIS -
Before paying a fancy price for your new set.

THE wireless set used in the London street
demonstration of wireless telephony on

Friday the 23rd February, as illustrated in
the Daily Press, was a

4 4 MELOHAY"
The vehicle was a 10 cwt. Motor van with 20 feet of
Aerial erected on its roof, the earth wire trailing on
the ground under the van. The whole of the Children's
Pantomime, broadcasted from the Hippodrome, was
heard with marvellous clearness by the large crowd
gathered round the van.

NOTE. The "MELOHAY" Wireless Van
will shortly tour the Country.

The astonishing sensitivity of " Melohay " receiving sets
has surprised official Press Investigators of the relative

merits of various makes of wireless sets.
At. much more than its cost you can get nothing as

good as the
"MELOHAY" / Royalty

CRYSTAL SETS No. 2 at 50,- Paid
Carriage and packing 2,6 extra.

This model is selling as fast as it can be made. It is the most
remarkable instrument offered at the price for excellence of
construction, quality of components, and perfection of results.
You cannot spend 50/- on Wireless better. Send your remit-.
tance now. Price includes 100 feet of Aerial Wire, Lead-in,
Insulators, etf. Headphones from 1 gn.

Write for particulars of "MELOHAY"
Valve Sets, from £6 6s. complete.

HAYES, LIMITED,
342-344, Euston Road, London, N.W.I.

The

"CLARITONE"
LOUD SPEAKER

Sesi- spoLz2.,
Lic:;a7.1.12 El.702Z.

For volume, clarity and purity of tope, the
" Claritone " Loud Speaker is unequalled. Used
in conjunction with Valve Receiving Sets and
Ashley Valve Sets in particular, it gives improved
reception more than equivalent to an extra Valve
without the distortion inseparable from excessive
valve amplification. The " Claritone" is of pleas-
ing design and high grade finish. A convenient
lever in the base facilitates fine adjustment to suit
any class of reception required.

PRICE -2,000 ohms £6 : 2 : 6 each. 120 ohms £6: 0: 0 each.

THE ASHLEY 2 -STAGE LOW FRE-
QUENCY AMPLIFIER.-Embodies two
low frequency amplifying Valves, and is
conveniently adapted for direct coupling
to the Ashley 2 -Valve and 3 -Valve Receiv-
ing Sets, thereby converting them respec-
tively into 4 -and 5 -Valve combinations and
facilitating the use of the " Claritone "
Loud Speaker, for both British and Con-
tinental reception. High grade finish and
readily accessible interior.
PRICE - £10 : 0 : 0 (Valves Extra).

ASHLEY WIRELESS
TELEPHONE CO., LTD.
69, RENSHAW STREET, LIVERPOOL.
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HOW TO MAKE A VARIABLE CONDENSER
By A. W. DRANSFIELD.

THERE are various ways of constructing
variable condensers, and the moving -
vane type is rather more - difficult

unless the parts are already stamped out.
But the following can easily be made from
odds and ends, and will cost far less to con-
struct, being at the same time quite an
efficient piece of apparatus.

In the first place, a lot of old photograph
platesk will be required. - These are not at
ill difficult to obtain, and in any case may
be bought for a few pence. We will assume
that the size about- to be used Will be.
quarter -plate. That will be 41 in. by 3+ in.,
so 29 will be the number required. These
will be used as the separators, and techni-
cally known as the dielectric.

The next thing to get info shape will be
the plates. These are made out of thin
zinc. No. 8 gauge will do quite well, and
should be cut as shown in' Fig. 1. But it
will be noticed in the other drawings that
some of the plates have two holes, so in
the first place make 14 plates with one hole,
and 13 with two holes ; the plates with two
holes will be the moving plates.

The next process will be to cut a lot of
strips of thin cardbOard that will be just a
little thicker than the zinc. These strips
will be 1 in. wide.' Then shellac all the
glass plates and also the card strips ; then
stick the strips to the plates- in the form of
a three -sided frame, as in Fig. 2. A good
plan is to lay a moving plate on the glass
whilst placing the earA, on, as the zinc has
to eventually slick in and out of the frame.

Method of Assembling.
Now collies the assembling, which will

take a' little tiine and is rather a fiddling
job. First lay a plate, with frame up, on a
board: lay on a fixed " zinc, then another
glasS plate, and then a moving zinc, making
certain that the tab projects the opposite
way to the tab on the moving zinc ; then
comes another glass plate, and so on with
the whole lot of plates and glas. The pile
should be bound together with black in-
sulating tape to hold the whole lot together,
as in Fig. 3.

When complete, there should be 14 plates
with one hole one end, and 13 with all the
tabs with two holes the other end. Be-
tweeo the, spaces .of the . fixed plates

. packing- pieces will be wanted, and these
may be made out of the odd ends of zinc
cut when forthing the tabs.

The neatest way, of course, will be to put a
long bolt through the lot, but it will be
sufficient to tightly wire them together.

Straightening Kinked Plates,
A good metallic contact is desirable be-

tween all the plates. The moving plates will
require some packing pieces, and, a piece of

, brass tube split to form the handle should
be placed on the centre plate, as in Fig. 3.
The two bolts will hold this quite rigidly.
Should the zinc plates not be perfectly
flat, they can be heated and placed
between two flat boards with a heavy
weight on top.

Building the box
is really not a diffi-
cult job. and to get
the measurements
best the condenser
should be laid on a
board and measure-
ments taken by
drawing the moving
plates out. All that
is required is a hole
at one end to allow
the handle to pro-
ject. Care should
be taken that the
handle is left long
enough to give the
plates as much
movement as
possible.

Further descrip-
tion is hardly
necessary if the
diagrams are stud-
ied before com-
mencing. In order.
to ensure that the
holes in .the plates
should be clamped
simultaneously.
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will be in line they Finally, remember that with all radio
together and drilled apparatus attention to detail is attention to

efficiency .

ADDITIONS. TO " POPULAR WIRELESS"
DIRECTORY OF AMATEUR

TRANSMITTERS.

-
Call
Sign

-

System Name Address

2 A V C.W. & R/T D. H. W. Swiney 18 Southchurch Road, Southend-on-Sea.
2 C W Corn. Hippisley Ston Easton Park, Bath.
2 I L H. R. Goodall Fernlea, Winchester Road,' Bas ;et, Fouth-

ampton.
2 J 0 ., >7 79 >9

30, Castle Street, Clitheroe, Lanes.
2 T T Telephony : Peter Hamilton, Jr. The Villa, Glenfield, Paisley, N.B.
2 U F C.W. & Telephony H. Bailey 51, Manchester Road, Denton, Manchester.
2 Y G Sp., C.W. & 11./T L G. Boomer Kennington, London.
2 Z B
2 Z S

.

C.W.
" C. R. Small

F. J. Dinsdale
Clacton Electrical Co.
14, Highfield View, Stoneycroft, Liverpool.

5 A Q ,, ,, D. Douet 10, Ruvigny Gardens, Ptitney, S.W.15.
5 C F ., Frederick Wise 7, Vernon Road, Hornsey, N.8.
5 D P Sp.; C.W. & Tele-

phony.
Sea Scout Head-

quarters
Clacton -on -Sea

5 F S Telephony, C.W. &
Tonic Train

W. A. Andrews .Balmoral Mansions, St. Andrew's Park,
Bristol.

5 H Y Sp., C.W., I.C.W.,
Telephony, Duplex &

B. Honril Cromwell Hall, East Finchley, N.2

Directional Tele-
phony

5 M C Telephony W. Woodhams 24, Marlborough Place, Brighton.
5 M 0 C.W. & Telephony, W. G. Dixon Dipwood, Rowlands Gill, Newcastle-on-Tyno.
5 M P Colin Bain 51, Grainger Street, Newcastle -on -Tyne
5 P U T. Allison 33, Wilton _Grove, Merton Park, S.W.

Telephony, Sp. &5 Q B Alan G. Bainton The Hollies, 8, Palace Road, S.W.2.
C.W.

5 Q V Sp., C.W. & F. L. Stollery Fairmead, Vista Road, Clacton -on -Sea.
Telephony

5 Z H T. Allison The Cromwell Engineering Co., 127,
Fulhain Road, S.W.
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THE HEAVISIDE LAYER AND THE " GLIDING WAVE."
By A. H. DALY

T. is rePorted that Leafield wireless
station in Oxfordshire can be heard
quite clearly in Melbourne, Australia,

which is approximately- 11,000 miles away
-or nearly half way round the earth. This
means that wireless waves radiated by
Le -afield travel over a wall of earth many
"hundreds of miles high before reaching
Melbourne, and what is causing a great
deal of argument at the moment is how
these waves climb this wall of earth be-
tween two countries such as England and
Australia.

Many of our scientists are of the opinion
that for the most part wireless waves
radiated from a transmitter travel upwards
into the upper atmosphere and strike a
layer of gas which reflects them down to
earth 'again at some distant point, and
in -this way, the waves surmount the curve
of the earth which separates two stations
like Leafield and Melbourne.

No Earth Connection.
This idea is embodied in the Heaviside

layer theory, after Oliver Heaviside, who.
in 1900, put forward the suggestion that
there was a layer of gas suspended some
distance above the earth's surface which
Was capable of reflecting wireless waves.

On the other hand a number of scientists
have rejected the Heaviside theory and
submit instead that wireless waves travel
from by earth con-
duction and never leave the earth at all.
This is known as the " gliding wave theory."

The latest addition to the controversy
is in the form of the articles which have
appeared in the American publication,
" Popular Radio." The article favouring
the Heaviside layer is by Sir Oliver Lodge,
and the article supporting the " gliding
wave " theory is by Dr. Thomson, an
American scientist.

_In order to get at the_ root of the argu-
ment it. is necessary to go back to the
early days of wireless. The discovery
of wireless or electra-magnetic waves was
made by Hertz about 1888. His trans-
mitting apparatus consisted of two metal
plates-each plate being connected to
the spark gap of an induction coil-this
arrangement was known as the Hertz
oscillator and when in action radiated
wireless waves in ether. It must be
understood that the Hertzian apparatus
was not in any way connected with the
ground or earth-this is a very important
point in the argument.

Only " Half " Waves.
It was found that the waves radiated

by the Hertz oscillator were very similar
to light waves with however a vast differ-
ence in frequency. Now although it has
been found that light waves bend to a
certain extent, this is for all practical
purposes almost negligible, and the ten-
dency is for light to travel in a straight
path from its source. Consequently, when
it was found that the waves radiated by
a Hertz oscillator would not climb over
obstacles such as hills, it was naturally
concluded that wireless waves like light

wave's. also _travelled in a straight path
from the transmitter, as far as practical
work was concerned.

When, however,  Marconi spanned the
Atlandc in 1901 everybody received some-
thing of a shock. Scientists suggested that
as there was a layer of conducting gas in
the upper atniosphere, very possibly the
waves from Poldhu struck this at such an
angle that they were reflected down
towards America, for it Was known even
then that electrical conductors reflected
wireless waves, and so the Heaviside
theory was first put forward.

But-says Dr. Thomson in his argu-
ment against the Heaviside theory7-the
waves radiated from Poldhu were not
real Hertzian waves, for the Poldhu
station could only radiate " half'' Hertzian
waves because Marconi's transmitter was
connected to earth --whilst Hertz's apparatus
had no connection with the earth at all. It

follows from this that the Marconi system
is only a " half oscillator " and only radiates
" half " Hertzian waves, and the waves
are really guided by the earth surface-
especially by the sea surface which is
more conductive than the land.

According to Dr. Thomson there are some
scientists who still believe that the waves
radiated from a Marconi transmitter are
the same as those radiated by a Hertz
oscillator-and he goes on to say that
the Heaviside layer strains the imagina-
tion too much, for in order to reflect wire-
less waves this layer of gas would have to
be perfectly smooth.

In his article, Sir Oliver Lodge says
that he knew from the first that the
Marconi grounded system radiated only
" half " Hertzian waves, in fact he appears
to have proved this even before Marconi's
transatlantic achievement. He was fully
aware that the use of the earth by Marconi
would produce " half " waves which
would travel along the ground as far as
it was conducting ; and it was therefore
quite natural that waves would travel
better by sea than over land.

Regarding the unevenness in the surface
of the Heaviside layer which Dr. Thomson

maintains wculd make proper reflection
impossible, Sir Oliver Lodge states that
during the day the heat currents from
the earth might cause irregularities, but
at night when the sun's rays are withdrawn
the layer is probably a quite regular sur-
face owing to its composition.

In addition to this  Sir Oliver Lodge
says that if we depended solely upon the
" gliding wave " theory-wireless com-
munication would be as good during the
day as at night, but this is not the case
so the atmosphere' must affect the wire-
less waves.

. Dust front the Sun.
Another great adherent to the Heaviside

theory is Professor -Fleming, but he also
appears to have realised long ago that
some of the wireless waves radiated from
a Marconi transmitter travel along the
earth's surface, for in an address to the
Wireless Society of London in 1914 he
says :

I remember witnessing in 1900 ex-
periments carried out by Marconi in which
signals were received from the Isle of
Wight by means of a zinc cylinder standing
on a chair placed in a room. This
seems to indicate that some part of the
effects must be due to waves passing
through the earth and not by pure .space
waves."

The suggestion is also due to Professor
Fleming that at heights of &bout 50 miles
-where the ordinary atmosphere dis-
appears and is replaced by hydrogen and
helium the most likely agent in making
the gases conductive is dust thrown off
by the sun which is carried to earth by the
pressure of light waves.

Undoubtedly, however, the most con-
clusive argument in favour of the Heavi-
side layer is that put forward by Dr. de
Groot, in the following manner.

Sabang is a wireless station in Sumatra
with a range during the day of 150 miles.
On some nights this station can be picked
up at Osaka, a Japanese wireless station
3,726 miles away from Sabang. At a
point between Sabang and Osaka 2,484
miles from the former and 1,242 miles from
the latter-Sabang can never be heard.

112 Miles Above the Earth.
This means that Sabang can be heard

at a distance of 3,726 miles, but not at a
distance of only 2,484 miles. Dr. De
Groot has shown that above the point
2,484 miles from Sabang the waves-
which eventually reach Osaka-are striking
the Heaviside layer, and cannot be heard
because they are 112 miles above the
earth's surface. At this point the waves
are reflected down and strike the earth
at Osaka.

Now if the waves travelled along the
surface of the earth-which is the " gliding
wave " theory-all places between Sabang
and Osaka would pick up the latter's
transmitter. Di. De Groot has also found
that this phenomenon happens with many
other stations in the tropics.
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for boxing
A T.M.C. Wireless Set will give
you the full account of the fight
as it proceeds, round by round.
Or you may be interested in foot-
ball, the latest news, Stock Ex-
change quotations, the weather
forecast, delightful concerts, or
an evening of dancing.
You can have all these, enjoyably
and pleasurably, in the comfort of

your own home, with a T.M.C. Wireless Receiver.
There is no trouble to you-T.M.C. have engineers in every large town,
who will install and periodically inspect the apparatus.
T.M.C. Wireless is particularly simple to work, and gives every
satisfaction.
T.M.C. Wireless Receivers, which are fully approved by the Postmaster -

General, bear the seal of the British Broadcasting Company.
The wide variety of models are entirely British made.

From £4 :5 : 0 upwards.
including all Royalties.

London, Birmingham, Manchester, Newcastle and Cardiff are broadcasting now.
Come and listen to them any evening up to 10 p.m. at our showrooms in
London, Birmingham, Belfast, Bristol, Cardiff, Glasgow, Leeds, Liver-
pool, Manchester, Newcastle, Sheffield.

II rite to us for our nearest address.
SALES DEPT. AND SHOWROOMS -68, NEWMAN ST., LONDON, W.1. 'Phone: Museum 5581.

IDEAL HOME.
EXHIBITION
March 1st to 24th. r4Co

MakesWireless
Worth While

Stand 11, Row D,
Main Hall. Stand 18,
New Hall Gallery.

The " Everset "
Crystal. No ad-
justment neces-
sary. Fits any
crystal receiver.

1 0/.. each.

\v," WiOESEME11111MEMMIONIWIWAllkWaMillbSWAN1

TELEPHONE MFG., O. LTD
HOLLINGSWORTH WORKS, DULWICH, LONDON, S.E.21.

fAv vA7,74y .-Arousw iswiw uwm. yr/. or.
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DISCRIMINATING AMATEURS
SHOULD VISIT

THE AMATEUR WIRELESS SUPPLY Co.,
2, Macclesfield Street, E. haftesbury Avenue, London, W.1.

where you can obtain the best quality components at the right prices ; it will save you money and ensure your station being efficient.

A SELECTION FROM OUR LIST.
U.F. Intervalve Transformers 5-1 . . each 14 /6
Filament Rheostats .. .. .. .. 2 /6
Fixed Condensers (any capacity) .. 1 /3

I , and Grid Leaks .. 2/9
Egg Insulators .. .. .. .. .. .. - 3d.
Condenser Knobs, brass bushed z B.A. .. 4d.
4 B.A. Terminals, with nuts and washers .. 2d.
4 B.A. smaller lid.
H.T.- r5.Volt 'Ever Ready Battery . .. .. 3 /6
H.T. 36 (Plug Sockets) .. 15 /-
H.T. 6o ., 25/-
Hertzite, 1 /-. Galena, 2d. Bornite, 6d. Carborundum, 2d.

Switch Arms, complete with knob, etc.
Crystal Detectors
Grid Leaks, z Meg, ..
Valve Holders, with 8 nuts and 4 washers ..
Ditto, plain legs
9 in. Ebonite Lead-in Tubes, with, wing nuts ..
4 Volt zo Amp. Hr. Ever Ready Accumulators
6 Volt 40 Amp.
12 x 4" Formers wound 24 S.W.G. Enam. Wire
1" sq. x 13" Drilled Slider Rods ..
Slider Plunger, complete
7 /22 H.C. Copper Aerial

VARIABLE CONDENSERS.

each 1 /- and 1 /6
.. each 2/6

1 I.
1/1
8d.
2 /-

18 /-
37 /6

3 /6
6d.
4d.

roo ft. 2/9

Complete all parts but unassembled. Complete Assembled.
oor .. 6 /6 each - moos 3 /- each oor .. 12 /6 each - -0003 .. 7 /6 each
'0003 . . 4 /6 - 00003 2 /- 0003 . . 8 /6 .0000.5 3 /9

(Ebonite bases and tops I /- extra.)

SPECIAL. OFFER. VERY SENSITIVE 2100 M DOULE HED 'PHONES,
Marked " B.B.C.," 22OH/6 PAIRB

A
WITH CORDS.

Orders Dispatched BY RETURN and delivered free if to the value of 30s.
Send ample postage if under this value. Excess will be refunded.

SEND FOR LATEST PRICE LIST.
THE AMAT7UR WIR-LESS SlPf LY CO., 2, Macclesfield Street, Shaftesbury Avenue, London, W.1.

"A maruel for simplicity and clearness. rr
A user of one of these sets writes:-

" Your little set is a marvel for simplicity and for the clearness
with which it brings in the Broadcasting from Marconi House."

APOLLO R
SET.ECEIVING

COMPLETE

14.19:6
Including Royalty.

Passed by P.M.G. Marked " B.B.C."
The Apollo is of ex-

treme 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 en-
closed in a glass
cylinder, and is there-
fore impervious to
dust. Although the
" Apollo " is very sen-
sitive it will withstand
a good amount of mis-
use 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 Insu-
lators, and one pair Sensitive Double Headphones
1.E.C. (4,000 ohms). Up to 5 extra headphones may
be used: (Range 20 miles.) " ApollO" Valve Sets
ready shortly.

Catalogue of APOLLO Wireless Sets and Accessories and address of
nearest dealer sent on application.

CRAIES & STAVRIDI, 4, Bunhill Row, LONDON,E.C.1
AGENTS WANTED.

ELECTRICAL L. T. HALL, ENGINEER

18, LEXINGTON STREET, Golden Square, LONDON, W.1.
Phone : Gerrard 4130

Accumulators ready charged from stock at no extra cost.
AERIAL WIRE, 100 -feet 7 / 25 deeper 2/6
AERIAL WIRE, 100 -feet 7 / 22 copper 2 / 9
AERIAL WIRE, Enamelled per 100 feet 51 -
CONDENSERS, Variable:

Plates Unassembled

:0080517
57 6 / 3 each

.0005 29
35 /

4 / 3
.0003 19
.0002 13 2/3
.0001 7
Wrnier 3 1/9 

EBONITE TOP A P.AND BOTTOM CIRCULAR LA
DUTCH VALVES 11/- EBON
CRYSTAL SETS. B.B.C. Cabinet
FILAMENT RESISTANCES
HEADPHONES: French 4(100, 19/-; Sterling,
INSULATORS: 2 -in. Reel, ltd.; Green egg, 3d .

KNOBS, 3d. Best, with Hex. nut, 39d. SW ITC
TERMINALS, each nut and washer
SETS IN STOCK :

1/ EVOPHONE, £4 15s., complete with headphones, aerial and equipment.
RADIONETTE, £3 10s. complete.

POSTAGE PAID ON £5 OR OVER.
WRITE FOR FREE LIST, OR CALL AND TRY MY INDOOR AERIAL.

Assembled
12/6 each11/6
10
7//66/6
5 /3

TES per pair 1/6
ITE per lb. 3/9

37/62/6, 3, 4/6- Single, 11/-Ponto
hell, 3d.; Shell (large) ad.

ARMS, best, 1/6; 2nd, -

THE HEADPHONE LOUD SPEAKER
F 0 R

Patent

VALVE SETS. 18/6 Applied
For

SCIENTIFICALLY
CONSTRUCTED TO
GIVE PERFECT REPRO-
DUCTION OF THE
VOICE AND MUSIC
FROM YOUR HEAD,

PHONE -

Sole Manufacturers-
I-IAZZAREO

192, Coventry Road, Small
Phone : Victoria 546

Co.,
Heath, ESI X111111 1.44GX-X FLAW
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PART VIII.---WAVE-LENGTH AND FREQUENCY.

Ai" TT the first thing one learns from a
text -book on wireless is that if you
double the frequency you halve the

wave -length, and if you halve the fre-
quency you double the wave -length." At
first sight this seems quite a fair, straight-
forward kind of statement. There's a
strong element of justice about it that helps
it to carry conviction. It cuts both ways,
as it were. If you double one you halve
the other.

The simplicity of the 'statement makes it
an extremely easy one to memorise-so easy,
in fact, that the beginner is often tempted
into ' accepting it at its " face value,"
without bothering as to its why and where-
fore. " The thing is quite obvious," I was

- told the other day by a young friend who had
been presented with a crystal set during
the previous week -end. " If you halve one,
you must double the other ; otherwise, every-
one would have to send on the same wave-
length. Don't you see ? "

But i was determined to be honest. I
protested that the thing was not obvious to
me. " In fact "-so I argued-" it seems
an extraordinary coincidence to me that the
thing should turn out to be so beautifully
simple. Tell me clearly : Why should the
frequency of a wave and the length of a wave
have anything whatever to do with one
another ? Why should they affect one
another in any way ; and, above all, why
should they affect one another in this par-
ticular way ? "

Rate per Second.
I must say that my young friend treated

me quite decently. With just the faintest
trace of pity in his tones, he set out on a long
explanation. " Let us take a simple ex-
ample," he said. " Suppose you divide one
of them by 2 ; isn't it obvious that you will
have to multiply the other by the same
amount in order to make things equal "
It was no use, however. My young friend
found me quite hopeless on the subject, and,
after half an hour's patient trying on his part,
he suggested gently that it would not be a
bad idea if I wrote to POPULAR WIRELESS on
the matter. (As you see, I am acting on his
advice.)

Now, before we go any further in searching
for the cause of this strange relationship be-
tween the frequency and the length of wire-
less waves, it will be advisable to make our-
selves quite clear as to what we mean 'by the
terms frequency " and " wave -length."

If I call at a friend's house three times each
day, it might be said that the " frequency "
of my arrivals is three per day, or twenty-
one per week Similarly, the frequency of
wireless waves is the number of times a wave
arrives at a receiving aerial in a given time
-for instance, in a day or an hour, or a
minute, or a second. In practice, when
speaking of the frequency of waves, it is
usual to calculate the number of arrivals per
second, owing to the enormously high num-
bers that are dealt with. If we were to cal-
culate the frequency in, say, hours, the

By MICHAEL EGAN.

number of waves that arrive in that time
would run into thousands of millions.

Of course, the rate, or frequency, at which
wireless waves arrive at a receiving station
is the same as that at which they leave the
transmitting station. If they leave the
transmitting station at the rate of 1,000,000
per second, they will arrive at the receiving
station at the same rate. In fact, this is
approximately the frequency of the waves
sent out by the various broadcasting stations.
The frequency of each station varies slightly
from that of the others, but they are all in
the neighbourhood of 1,000,000 per second.
So much for frequency.

A Fixed Law.
The wave -length is the distance between any

two successive waves. It may be measured
from the top of one wave to the top of the
next. Wireless waves may vary in length
from about half an inch to twenty miles !
These are the shortest and longest waves that
scientists have yet been able to produce.
No doubt, in time, they will succeed in pro-
ducing waves of a hundredth part of an inch
and a hundred miles in length.

Now, all wireless waves, whatever their
length, travel at exactly the same speed. Tiny
little waves that measure only an inch from
crest to crest move through space at
exactly the same speed as the huge waves
that measure miles from crest to crest.
There is no " reason " for this. All that
can be said is that it is nature's way of
doing things.

Let us leave the subject of waves for a
moment and imagine we are dealing with
railway trains and motor -cars. Suppose we
could send out a number of long trains
one after the other on a straight railroad
from, say, London to Manchester. That
is to say, as soon as one train has left the
station at London it is followed immedi-
ately by another of equal length, and that
by a third, and so on-all travelling imme-
diately behind one another and all moving
at the same speed.

And suppose that, as the first train left
the London station, we started a similar
exodus of motor cars -from a London garage
on a road that ran parallel to the railway
track, the motors also following immedi-
ately behind one another and travelling at
the same speed as the trains.

An Analogy.
The first train and the first motor -ear

will, of course, arrive at Manchester at
exactly the same moment, since they
started out together and travelled the
whole of the distance at exactly the same
speed. A steady influx of trains and motor-
cars now takes place at Manchester. No
sooner has the first train entered the station
than it is followed by another. Similarly,
no sooner has the first motor -car arrived
(at the adjacent garage) than it is followed
by a second.

Now, owing to the difference in- size, or
length, between a train and a motor -car

several motor -cars will arrive in the time
taken for a complete train to arrive. Whilst
one long, train is drawing into the station a
whole group of motor -cars will have arrived
at the garage. If the lengths of a train
and motor -car are 90 yards and 3 yards
respectively, 30 motor -cars will arrive in
the time taken for one train to arrive.

In other words, the frequency of arrivals
of the smaller vehicles is much higher than
that of the larger ones. It is obvious also
that if the motor -cars were half as long as
the trains, they would arrive at twice the
frequency of the latter. And if they were
only a quarter as long as the trains, they
would arrive at four times their frequency,
i.e., for every one train that arrived four
motor -cars would arrive.

By substituting the words " long wave "
and " short wave " for " train " and
" motor -car " respectively in the above
analogy, it will be easy to understand why
it is that, " if you double the frequency
you halve the wave -length, and if you
halve the frequency you double the wave-
length."

What makes this law hold good is the
fact that all wireless waves travel at the
same speed. If big waves travelled more
rapidly, or more slowly, than small ones,
all our calculations on the relation between
wave -length and frequency would be upset.
For instance, if, in the case of the trains
and motor -cars, the former were travelling
much more rapidly than the latter, the
difference in speed might be such that three
trains swept into the station in the time
taken for one motor -car to crawl into the
garage.

Wireless waves travel at a velocity of
300,000,000 metres per second. The wave-
length 'of the various broadcasting stations
is something over 300 metres in each case ;
therefore, their frequencies will be some-
thing under 1,000,000 per second in each
case. If you look on page 58 of this issue
you will see the exact wave -length of each
broadcasting station. Can you work
out the exact frequencies ?

Inside view of a four valve set made by Mr. G,
Williamson " Dunedin," London Lane, Bromley, Kent.

A good example of amateur ingenuity
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THE VALVE FOR BEGINNERS.
By SEXTON O'CONNOR.

PART III. (Conclusion.)

IN the last article it was pointed out that
before ether waves of the form re-
presented in Fig. 1 can be used to vibrate

the diaphragm or earpiece of a pair of
phones, so as to become audible to the ear
they must be rectified or " cut in half "
through the line XY.

One half of the wave (say the part above
the line XY) then remains in the form of a
series of " pulsations " or energy " pushes,"
which are all applied in the same direction,
say upwards. Fluctuating energy of this
sort can be collected so as to operate the
phones, whereas a true alternating current,
represented by the full wave and alternating
in both directions, would produce no audible
effect.

It has also been shown that the current
flowing in the plate circuit is that derived

C. x

Fig 1

from the H.T. battery which has its circuit
completed by the stream of electrons passing
between the filament and plate. The
strength of this stream, and therefore the H.T.
current, is controlled by incoming signals
when they are applied to the grid, just as
the volume of the stream of water from a
supply pipe is regulated by an ordinary
tap. When the grid is positive, the tap is
open, and a full flow occurs. When the
grid is negative, the tap is nearly closed,
and only a small stream passes.

Nothing would be Heard.
Should the grid for any reason become

strongly negative, the tap is in effect fully
closed, and therefore no current will flow in
the plate circuit.

At no time, however, can the direction of
the current be reversed (refer to the
concluding paragraph of this article),
and in this respect the valve is automatic
ally a rectifier. However, the full process
of rectification is not quite so simple as this
would make it appear.

If we could photograph the energy that is
leaving the aerial of a broadcasting station

Train of Damped waves.

b) (VVVVV\
Continuous (or undamped) waves

Fig. 2

immediately before the " music " starts,
or even at the precise moment of time be-
tween two successive words of a song, we
should find it to consist of a continuous
" train " of waves, each wave being identi-
cal and regular in shape, somewhat as
shown at the lower part of Fig. 2.

If the station is working on a wave-
length of 300 metres, no fewer than one
million of these waves would strike against
the receiving aerial in each second. Such
waves are therefore generally referred to as
" high -frequency " waves or oscillations, to
distinguish them from " low -frequency "
oscillations which can be heard in the
phones.

When high -frequency waves at one
million per second are rectified by a valve,
the resulting " pulses " in the plate current
are far too rapid to operate the metal dia-
phragms of the phones. Even if they did,
nothing would be heard, for the reason that
the human ear is unable to detect sound
vibrations higher than 25,000 or 30,000 per
second.

" Carrying " the Music.
In the case of broadcasted music, a con-

tinued series of high -frequency waves of
this kind is sent out from the aerial without
a break, and underlies, so to speak, the
actual " music " vibrations. They act,
in effect, as a " carrier " wave, into which
the music or " low -frequency " vibrations
are fed. In one sense the " carrier " wave
takes the -place of the line wire in the ordinary7
telephone, because without it the " musical
tone frequencies could not be radiated.

The result of combining the " musical "
frequency with the " carrier " frequency
results in the curious wave formation shown
in Fig. 1, where the heavy line in reality
represents a kind of envelope covering
hundreds of thousands of high -frequency
oscillations, each swinging to and fro at a
constant frequency but with varying ampli-
tudes or height which represents the strength
of the wave at each point.

If the curve is examined carefully it will
be seen to consist of a repeated series of
what are called " damped ' waves, i.e., the
first wave is very high or more correctly
of large amplitude, and is followed by a
succession of diminishing waves. A simpler
form of " damped " wave is shown at a,
Fig. 2.

The main task of the valve when rectify-
ing is to " detect " or disentangle from the
carrier wave this " overlying " low -fre-
quency or damped wave and render the
latter audible in the phoned.

The simplest means of. accomplishing this
result is to insert in the grid current a con-
denser shunted by a high -resistance leak.
The latter is better known to fame as the
" grid leak," and -is a fertile source of
vexation to earnest students of the wonders
of wireless.

It will perhaps be remembered that the
grid is alternately thrown positive and
negative by the incoming waves. The
importantlact so far as rectification is con -

OUTPUT

SIDE

FILMALNI

RESISTANT

H. T

BATTERY.

THE VALVE AS A STRENGTHENER OR

AMR1/1/11? Of WIRELESS SIGNALS.
THE ARROWS SHOW THE OIREGPON

IN WHICH THE RENAL CURRENTS/IOW

Fig. 3
cerned is that each time the grid becomes
positive it attracts and " traps " a number
of electrons. The number so caught up is
very small compared with the number which
flow through the open spirals of the grid
to the more highly charged plate. Never-
theless a small number are so arrested by
the grid, and these must of course form a
small current flowing in the grid circuit.

In the ordinary way, this grid current
simply passes through the grid inductance
coil and back again to the filament battery.
It has no appreciable effect, except that it
represents a small " wastage " in the
efficiency of the valve.

The Grid Leak.
When, however, the grid leak and con-

denser are inserted as shown, the electrons
trapped by the grid no longer find an easy
return path to the battery. They are
first stopped dead by the condenser, and
only after looking around for a way out do
they discover the famous " leak " and
finally manage to wriggle through with some
difficulty and delay-owing to its high
resistance.

This performance of the electrons with
the grid leak gives rise to a particularly
useful result in the case when a damped
or " musically moulded " wave is being
received. The first low -frequency impulse
(of large amplitude) throws the grid
decidedly positive, and in consequence a

(Continued on next page)
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THE VALVE FOR
BEGINNERS.

(Continued from previous page.)

comparatively large number of the negative
electrons are caught by it and are heaped up
or accumulated on the plate of the grid
condenser. The succeeding smaller im-
pulses are not, however, so powerful (see
Figs. 1 and 2), and by the time the smallest
wave has arrived, the accumulation of
negative electrons upon the grid condenser
has gradually been relieved through the
exit path afforded by the " leak."

The fact that changes in the grid potential
are instantaneously reflected by current
variations in the plate circuit is the out-
standing advantage that has made the valve
so wonderfully useful and efficient as a
wireless receiver. In particular, it is
because of this property that the principle
of " reaction " or back -coupling " be-
comes possible.

Briefly Dealing with Reaction.
In the ordinary use of the valve (without

reaction) the amplified energy in the plate
circuit is passed directly'hrough the phones.

If, however, instead of doing this, an
additional inductance coil R, as shown in
Fig. 4, is inserted in the plate or output
circuit, and is then brought round and
" back -coupled " or linked with the in-
ductance in the grid or input circuit,
greatly increased magnification can be
obtained.

To use a common analogy, instead of
increasing the original store of energy by a
" simple interest " factor, it is made to grow
at a " compound interest " rate.

This is due to the fact that a part of the
amplified energy in the output circuit is.
" poured back through the coupling
between the " reaction " coils and again
enters the input circuit, where it is further
strengthened by a second passage through
the valve.

The maximum effective increase in
signal strength without distortion, when
using reaction, is obtained at the stage in
coupling which is reached just before the
system actually starts to " oscillate." But a
considerable increase in strength can be
obtained from a much looser coupling than
at this danger point, and it is advisable
always to work on a coupling some
distance removed from the point at which
" interference " or self -oscillation sets in.
Final Remarks.

It will be noticed in Fig. 1 that a fixed
condenser marked C 1 is connected across
the high-tension battery and phones.
This provided in order to give an easy
passage to the " high -frequency " impulses
which are undergoing " reaction " strength-
ening, and is known as a " by-pass "
condenser.

The general conception of an electric
current is a kind of fluid which travels
from the positive pole of a battery to the
negative. According to the electron theory,
a current bonsists of myriads of small
negative " charges " called electrons, and
these come from the negative pole, and
pass through the circuit to the positive
pole. For all practical purposes it is
immaterial which view is held, but the
latter is undoubtedly the more accurate.

HOW TO DEAL WITH A FAULTY
CRYSTAL SET.

PERHAPS you were receiving beautiful
signals yesterday, and to -day, although
you know that your' own particular

broadcasting station is still in the best of
health, not a sound can you " wangle
from your crystal receiver. You know just
exactly where the slider on the coil or the
switch and variable condenser should be in 
order to receive that station, but feverish
crystal detector adjustments produce no
results at all. Try a little condenser or coil
adjustment, because it is quite possible
that the broadcasting station has changed
its wave -length slightly-that frequently
happens. After a fair amount of delicate
(note the word) crystal adjustment, the
detector 'can be ruled out as the cause of
failure. It is indeed rarely that a crystal
will fall from good signals to nothing at all
in the course of 24 hours, though it is always
advisable to have a spare crystal or two
(complete in cups), so that they can be
quickly screwed in in place of the regular
crystal at a moment's notice at hand. If
you possess auxiliaries of this nature try
them-a good detector will compensate for
inefficiency in other directions.
The Worst Offenders.

Now then for the connections. First of
all run over all the terminals, tighten them
up and clean the doubtful looking ones with
very fine emery cloth or a clean, dry rag.
Remember that the current of electricity
that you are dealing with is too weak to
jump over a film of dust, verdigris, or any-
thing else that might collect between the
wires, tabs, or plugs and their terminals,
although perhaps it might be almost imper-
ceptible to the naked eye. Those little
screw terminals behind the ear -pieces of your
telephone receivers are the worst offenders
in the foregoing respects and should receive
most partihular attention.

If you possess one of those receivers that
employ a coil of wire with a sliding contact
that runs up and down it, then that latter
should be cleaned up. Run an absolutely
dry and clean rag up and down the bare
part of the wire on which the slider makes
contact until it is perfectly bright. Then
clean the slider itself by placing between it
and the wire a piece of rough paper and
pulling this latter to and fro for a few
moments. You will be surprised at the
amount of dirt removed. Finish the job
by running the slider up and down the coil
a few times.
Three Important Points.

Perhaps your set has its coil concealed
inside and is fitted with a switch that is
provided with several contacts. That,
however, can be cleaned up in much the
same way as described for the sliding
adjustment coil.

If " no results " is still the case, test the
telephone cords. One of the wires running
from the two connections that are fixed to
the set, up to the earpieces, may have
become broken inside the cord. Too much
twisting and kinking of the telephone cords
will often cause this to happen. You can
invariably trace a faulty telephone cord by
gently running the fingers up and down it,

squeezing and compressing it both side-
ways and lengthways. This will probably
cause the broken ends of the wire to touch
and a click, grating noise, or even signals
will definitely locate that as the cause of all
the trouble.

If your set is fitted with what is known as
a variable condenser-an instrument cap-
able of adjustment that plays almost as
important a part in the tuning of the induct-
ance coil-then that may be the destroyer
of reception. Possibly the little semi-
circular sheets of metal-known as the
vanes-inside !Uwe become bent or mis-
placed, with the result that those that move
when the knob is twisted are touching those
that are fixed. This causes what is known
as a " short circuit," which means to say
that the current can quickly jump from
the moving vanes to the fixed vanes where
they touch each other without troubling
to go through the coil and other pal is of the
set at all, because in the majority of cases the
variable condenser is joined up right across
the coil. Test this anyway by disconnect-
ing one of the wires that are fixed to the
variable condenser. By so doing you re-
move that possible " short circuit."

Another possible cause of the trouble lies
in a very inaccessible place-inside the
telephone receiver earpieces. However, it
is not very often that both earpieces will
develop a fault simultaneously, although if
one breaks down it causes the other to stop
working as well. This is because the cur-
rent of electricity representing the signal
must flow through first one earpiece and
then the other. If a break in the circuit
exists in either the one or the other it is
obvious that the current is held up and can
pass through neither.

After All That.
This can quickly be tested by connecting

the two small terminals behind the ear-
piece of one receiver together with a small
piece of thin copper wire, testing for results,
removing the small piece of wire and trying
out the same test on the other receiver. If
the set should work during this test, then
the receiver earpiece that has its small
terminals connected together will be the
faulty one.

After all those tests I am going to cause
you to dislike me and suggest that the failure
may be due to aerial or earth faults, or even
purely unsuitable atmospheric conditions.
This latter is called " fading " by technical
wireless people, and covers all sorts of
failures that they cannot otherwise satis-
factorily explain. However, it is very ad-
visable to get to know just what might
happen and how to run over a set in a
minute.

All those tests that I have just described
wouldn't take an expert longer than a few
moments to carry out, and did the fault
exist in the set or its immediate connec-
tions it would be located very quickly ; if
not, the set would be passed as "
and then the aerial and earth examined.
The efficiency or otherwise of these are,
however, dealt with in other articles in thin
supplement.



78 BEGINNERS' SUPPLEMENT. Popular Wireless Weekly, Mardi lUt4, 1923.

QUESTIONS & ANSWERS FOR BEGINNERS.
NOTE.-On this page the beginner will find a selection of questions and answers which will concisely deal with many little
problems met with in the erection of a wireless receiver. Readers are invited to send their queries to the Technical Dept., Room 138,
The Fleetway House, Farringdon Street, London, E.C.4, where they will be carefully and promptly dealt with. Replies are

sent by post free of any charge.

Q. Which is the positive terminal of a
pocket lamp battery'?

A. The shorter brass strip is usually the
positive terminal.

*

Q. What does " in series " mean ?
A. This means that the additional instru-

ment has been connected in to the existing
circuit so that all the current will have to
go through the new piece of apparatus as
well as through its former path. No parallel
or alternative path is provided, as in the
case of a " shunt " connection.

* *

Q. What is a primary battery ?
A. A primary battery is one in which

the chemical substances are so arranged as
to generate an electric voltage and- current.
A secondary battery, however, is only
really a storage cell. Electricity is stored by
means of making an electric current change
the formation of certain chemicals, which
afterwards go back to their original state
and thus give rise to an electric current.
The primary battery needs no such initial
electric current, but generates the electricity
directly from the action of various chemicals

* *

Q. What is a " carrier " wave ?
A. The continuous wireless wave sent

out by a telephony station. Upon this wave
are imposed impulses corresponding with
the variations of the speaker's voice, and
these impulses ride along on the " carrier
wave, as it were ; hence the name " carrier;

Q. What is meant by so many watts ?
A. A watt is the electrical unit of power.

It is the power used when one ampere of
current is forced through a resistance of
one ohm. Or it is the power expended when
one volt (pressure) forces a current of
one ampere along a conductor. It is the
mathematical product of one volt and one
ampere. One horse -power is equivalent to
about 746 watts.

* *

Q. In wireless diagrams, which is the
positive terminal of the batteries ?

A. The long strokes generally denote the
positive terminals of the batteries, and the
shorter and usually thicker lines represent
the negative poles.

* * *

Q. What is a loose coupler ?
A. An electrical apparatus consisting of

two coils through one or both of which a
current is flowing. They are not connected
together in any mechanical way, but are
fairly close together, close enough to allow
the magnetic field of one-caused by the
current flowing inside it-to act on the
other coil, and vice versa. The coils are
usually movable, so that the distance be-
tween them may. be varied ; that is, the
coupling is varied. By this means the action
and reaction of one or the other may be
regulated.

Q. Does the length of the lead-in have
any effect on the efficiency of the aerial ?

A. Yes ; a long lead-in should be avoided,
if possible, though not if this will entail
lengthening your earth wire very con-
siderably. The lead-in should be as direct
as possible and as vertical as possible,
otherwise the effective height of the aerial
will be lessened.

* * *

Q. Should all the cells in the accumulator
" gas " when fully charged ?

A. Yes ; if you find that one cell is not
gassing, it will probably contain an internal
short circuit. This must be searched for
and removed. You will possibly discover
that a small piece of one of the plates has
crumbled off, and is lodged between two
plates, thus shorting them. The sediment
that collects at the bottom of accumulators
may be touching the plates. If this is
the case, clear the cell out and re -fill with
fresh acid of 1.25 sp. gravity, and then put
the battery on a slow charge until all the
cells have been gassing evenly for about
two hours.

Q. If a set causes interference, how far
can that interference be heard ?

A. This, of course, depends largely upon
the power of the oscillations sent and
upon the sensitivity of the receiving station.
Usually the interference will not be objec-
tionable at a distance of more than a mile
away : very often it is less, though it may
be heard faintly up to three or four miles by
those who have multi -valve set's.

* *

Q. Can- burnt -out valves be repaired ?
A. Yes; there are one or two firms that

have lately taken up the repairing of burnt -
out valves.

Q. What causes atmospherics ?
A. There are many causes of the dis-

turbances called atmospherics. In some
cases the presence of a thunderstorm will
electrify the air, and thus give rise to small
discharges of electricity down the aerial.
Low-lying rain -clouds sometimes become
electrified, and these also cause discharges
down the aerial. Electrical storms on the
sun-very often of tremendous power-
frequently so upset the surrounding space
that electro-magnetic disturbances of vary -
bag intensities are caused around the earth,
and these also give rise to the peculiar
discharges known as atmospherics.

The Countess of Westmorland broadcasting from the Manchester station.
IPhoto, Metropolitan, Vickers.

Q. How do I obtain an experimental
licence ?

A. Write to the secretary of the G.P.O.,
London, and ask for an experimental
licence form. This must be filled in and
returned to the G.P.O., together with two
references stating that you are of British
nationality. Do not send the necessary
fee, 10s., until you are asked for it.

Q. I can tune down to -about 250 on my
set. How can I get lower wave -lengths
than this ?

A. You will find that a small condenser
in series with your aerial will enable you
to tune down to about 190 metres. If
you- are using a variable condenser for
tuning, connect it between .the aerial
lead-in and the aerial terminal on the set.
A .0005 mfd. condenser will do quite well,
if you do not already possess one. If you
have one connected in parallel, disconnect
it and place it as above, when you will
find that your wave -length minimum will
be much lower.
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A UNIT H.T. BATTERY.
THERE have been many articles pub-

lished dealing with H.T. batteries
reconstructed from disused dry cells,

but very little has been said about the
containers, which is an important and
difficult part, especially when forty or
fifty are required, and after many failures
I have made them up in the form shown
in the photograph. As will be seen, they
are made up of ten cells each, with an
ebonite strip in the front to carry negative
and positive terminals with a valve leg in
the middle drilled out to T3B- in. and a spring
fitted in the side to ensure good contact :
I in. of .f36- in. brass rod is next drilled in.,

in. deep, and then 18 in. through to solder
a flexible lead ; the wire, of course, being
taken right through and soldered from the
top. ensuring a neat finish and reliable plug.

In Blocks of Ten.
The containers are made from the wooden

boxes sold by stationers for the purpose of
posting glass bottles, and are made and
turned from one piece. It is necessary to
saw a piece off the top as they are rather
long for the purpose, but when measuring
off allow about e, in. extra depth, the
reason for which will be given later.

An H.T. Battery unit.

After cutting off it is advisable to glass -
"paper the inside and top. They are now
boiled in wax. Now get some 20 -gauge
music wire and make 28 staples in.
across with in. prongs, and square
corners. While the boxes are still hot
with the wax, fasten them together with
these at the top and bottom (the reason
for fastening while hot is to obviate the
blunt staples splitting the wood).

Screw two pieces of wood at the end for
the ebonite strip, and a small piece of
ebonite at each corner at the bottom for
legs.

Now replace in the wax, which should
not be too hot, to fill up the spaces between
the boxes, and the whole ten will come
out as one solid block. Now pour about a
dessertspoonful of wax in each. This- is
necessary, as the boxes being made of soft
wood, and the grain running down, they
are liable to leak if this precaution is not
taken.

The following few remarks as regards the
sacks may be of interest. The best
method of removing these is to saw up the
soldered seam with a hack saw, care
being taken to only just go through the
zinc, and then sawing off the bottom as
closely as possible. It is then quite simple
to remove the sack by opening out the zinc,
and very often this can also be used.

If the sacks are found to be coated after
cleaning, put them in dilute spirits of salts
for a few hours, after which they will be
found to be quite clean.
- For. separators I have found rubber
rings to be the best.

These units will give about 15 volts, and
the recharging is considerably simplified by
having them in clusters of ten.

AN INDUCTANCE COIL
FOR BROADCASTING

RECEPTION.

IT is a common saying that one must wa k
before one can run, and as this artic e
is intended for the beginner it s

presumed that a crystal detector is to be
used in conjunction with the coil about to
be described. For the benefit of those
readers 'who wish to make the piece of
apparatus in question, dimensions are given
in the accompanying illustration, but,
with the exception of the actual former on
which the wire is wound, they need not be
strictly adhered to.

A piece of cardboard tubing or a wooden
cylinder about 3 ins. diameter and about
9 ins. long should be obtained, together
with two pieces of wood approximately
5 ins. square and from in. to I in. thick.
These two pieces are to form the supports
for the coil. Two square brass rods 10 ins..
long fitted with ordinary sliders are also
necessary, and can be purchased from any
of the numerous dealers who retail com-
ponent parts of wireless apparatus.

If a cardboard former is used a further
brass rod jr in. in diameter and about 10 ins.
long should be bought, care being taken
to see that this rod is threaded for a short
distance at each end and fitted with nuts.

Winding on the Wire.
Four brass screws and 4 ordinary terminals

will complete the items required. The
former or tube on which the wire is to be
wound should then be thinly painted with
shellac, and as this begins to dry the wire
should be wound over it ; lb. of single
cotton copper wire of No. 22 gauge should
do for this purpose. Beginning at one
inch from one end of the tube, wind the
wires firmly and evenly to within one inch
from the other end.

fY
COIL OF N.22 WIRE

7

AROBOARD OR WOOD FORTIrRi'.

WOODEN SUPPORTS
ABOUT .S' SQuARE

PPIROX: 54rmcK

As an added precaution, the wire may
then be given another coat of shellac to
keep it in position and to. obviate any
chance of its slipping or overlapping.
Attention should then be given to the
two supports.

After finding the centre of each, a circle
should be described from this point with
a compass, the diameter of this circle
being the same as that of the inside dia-
meter of the cardboard tube or of the
wooden former.- Within the bounds of
this circle a cross -piece should be fitted
at either end.

The terminals should then be mounted
on the base board, one end of the coil
being connected to the earth terminal.
The two brass rods with their attendant
sliders should be fitted over the coil, at
the same time as the former is joined to
the upright supports. The top slider rod
should then be connected to the terminal
marked " Aerial."

coil so constructed will cover a range
of wave -lengths from 200 to 600 metres
approximately, and will therefore not
only include the broadcasting wave lengths,
but will also enable the operator, if he is
" au fait " with the Morse code, to pick
up signals from ships on the commercial
wave -length of 600 metres.

BOOK REVIEW.

The Radio Pathfinder.. By Richard
Ranger. (William Heinemann. Price, 6s.
net.)

This book strikes a distinctly new note
in radio literature. The text is crisp and
informative without being unduly tech
nical-just the thing for the new
amateur. The illustrations are certainly
very original: an electron is shown as
something between a puckish imp and a
gnome, but the idea of showing the
various effects manifested by the valve in
this fashion is not to ..be sneered at : in
fact, the new amateur will find it dis-
tinctly helpful and very far from boring.

CATALOGUES.

We have received from Radio Instru-
ments, Limited, a tastefully prepared
little brochure describing their cabinet
type receivers. These range from a table
model, in appearance similar to that of a
hornless gramophone, to the more ambitious
cabinets of Jacobean and Chippendale
design, which are absolutely complete in
themselves, having small frame aerials em-
bodied in the actual construction. For
those that are able to obtain one of these
instruments is provided a handsome piece
of furniture as well as a set whOse reliability
is guaranteed.

HAVE YOU IDEAS ?
Send along your ideas to POPULAR
WIRELESS. We pay well for short,

constructional articles.



80 Popular Wireless Weekly, March 10th, 1923..

A VERNIER CONDENSER FOR
PANEL MOUNTING

MOST circuits employing a valve are
very critical, and a Vernier con-
denser is practically a necessity.

With many amateurs space ,is a great con-
sideration when constructing a panel. The
following is a very effective and compact
Vernier condenser for panel mounting.

It consists of one movable plate revolv-
ing between two fixed plates. The plates
are cut out of sheet zinc or aluminium, the
fixed being a quadrant of a.circle 2 inches in
radius, fitted with lugs a in. square at the
two corners, A and B (see Diagram). These
lugs are drilled with a 4 B.A. clearing drill.
The movable plate is the same size as the
fixed plate, the only difference being the
absence of the lugs.

Method of Adjustment.
A small hole is drilled in the right-angled

corner, C. A piece of copper or 1-16 brass
about -f in. by in. is next cut out and
drilled in the centre, and is also drilled

in. from one end. A piece of threaded
rod 1/ in. long is cut in. down its length,
and the piece of copper soldered into the slit.

An insulated handle is prepared by
drilling one end of a piece of ebonite rod
1 in. long half -way down its length, and tap-
ping the hole to fit the threaded red from

the plate. The movable plate is bolted to
the strip of brass tar copper. Two pairs of
fairly strong brackets are cut from T1A- in.
brass, one pair being I in. by % in. for hold-
ing the fixed plates, and the other pair being
t in. by in. for pivoting the movable
plate. They are now drilled 4 B.A. (clear-
ing) on their longest arm in. from the
end.

When mounting the condenser it is neces-
sary to cut a small slit in the panel for the
controlling rod to project through: This
can be easily accomplished by marking out
the slit with a scriber and then drilling a
series of holes close to one another down
the panel. These are connected to each
other, and finally squared by means of a
small file to form a rectangular slit which
should be in. by 1/ in.

Assembling the Parts.
The condenser is now ready for assembl-

ing. The two smallest brackets are screwed
to the panel on either side, and at equal
distances from either end of the slit in the
panel. The piece of brass holding the
movable plate is pivoted between these by
passing a bolt through it and the two
brackets. It will be found necessary to
nsert a spring washer on the piyot, in order

to make the condenser work fairly stiffly.
This is essential because, were it otherwise,
it would swing out directly the hand let go
the controlling handle.

The two larger brackets are screwed to
the panel directly in a straight line with
the others and 11 in. from them. It is very
important to have them in the same
straight line, or great difficulty will be ex-
perienced in preventing the plates from
touching. The plates are fixed to these
brackets by a nut and bolt, and are sepa-
rated by two small spacing washers. Another
nut and bolt with spacing washer is pawed
through the other lug for additional firmness.

The ebonite handle is screwed on to the
screw projecting through the slit in the
panel. By moving this handle backwards
and forwards it will be found that the mov-
able plate swings smoothly between the
fixed plates. Good connection can be made
to the movable plate by putting an extra
nut on the end of the pivoting screw, and
using this as a terminal. This method can
also be used with the fixed plates.

SIMPLE POLARITY
INDICATOR

AQUICK yet simple method of ascertain-
ing the polarity of the leads taken
from a source of electrical supply is

shown in the accompanying diagram. A
glass container is filled with water, and
the ends of the two leads, bared of all
insulation, immersed in the liquid.

The action of the circuit thus completed
by the water will pause small bubbles to
collect round the negative pole, while the

positive lead remains to all intents and
purposes free from any such accumulation.

The writer first remembers this method
of finding polarity being demonstrated
at a lecture in 1913, when the lecturer
used a single dry cell, two lengths of bell
wire, and an ordinary half-pint glass.
The water used was drawn from a drinking
tap, and fouled " with common table salt.
It should be remembered that the results
are less apparent when pure water is used.

It is a handy wrinkle, but one which is
hard to beat for simplicity ; and, moreover,
possesses an added advantage in the fact
that the material required to determine
the polarity is easily obtainable and costs
practically nothing.

HOME-MADE CONE
INSULATOR

THE expression " cone insulator " will
be familiar to all professional wireless
operators, and also to a good many

advanced amateurs. This type of insulator
does not appear to be so well known to the
beginner, however, as it is the writer's
experience' that such insulators are only
conspiCuous by. their absence on the

majority of amateu r
installations. The
insulator is used at
the bottom end of
the down lead from
the aerial, and is
constructed a n d
installed with a
view to preventing
rain from running

0 down the lead-in
and reaching the

apparatus ; and in some cases it is so
constructed that it may be used to relieve
the tension imposed by the strain of the
down lead.

An ordinary funnel of the type used by
oil merchants for distributing paraffin
oil makes an ideal insulator, if treated
in the following manner.

DORAN LEAD

LEAD.'

4-7..4 OVER
rAwaLK

\
niter&

To Prevent Corrosion.
The down lead should first of all be run

through the funnel until it is in the reqUired
position. The point of the funnel should
then be closed by plugging it tightly with
sealing -wax from the inside of the funnel.
Insulating tape should then be firmly

bound, as shown in the illustration, over
the last inch or so of the tube of the funnel

A neat home-made receiver by Mr. F. G. Allen, of 58.
King's Road, S.W. 19, London.

and along the down lead for a distance
of about 2 in. The tape, in its turn, should
be firmly secured by means of stout twine.
The whole funnel should then be heavily
coated with shellac or bitumastic to
prevent corrosion. By the installation of
such an insulator water collecting on the
down lead during bad weather and running
down towards the set will be prevented
from reaching the apparatus.

TO READERS.
Readers are invited to send along the

results of their experiments for publication
in POPULAR WIRELESS. If accepted,
they will be paid for at our usual rates.
Copy should not exceed 1,000 words in
length. Diagrams need only be roughly
drawn.
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"STERLING"
CRYSTAL & VALVE SET

For Broadcast Licence.

Wave -Length Range Approxi-
mately 280-2800 Metres.

Something New
and Unique.

Range about
550 -Miles.

An instrument with unique features,
having a longer range than any
2 -valve set on the market, and
employing a L.T. Dry Battery.

Price on Application.

CALL AT OUR STAND, Ne. 31,
GALLERY, NEW HALL,

Ideal Home Exhibition. RADIO SECTION.

For the convenience of visitors
to our stand we are giving Daily
Demonstrations of " Sterling "
Radio Apparatus during the
period of the Exhibition, March

1st to 24th, at
83-85, HAMMERSMITH ROAD,

(Nearly opposite Radio Section).

Tickets inay be obtained at our Stand, or front-

STERLING TELEPHONE &
ELECTRIC CO', LTD.,

TELEPHONE HOUSE,
210-212, Tottenham Court Road, London, W.1.

Telegrams: Telephone
"Cucumis, Wesdo, London," Museum 454i (7 lines)

MANCHESTER : 14, St. Peter's Square.
CARDIFF : 8, Park Place.
NEWCASTLE -ON -TYNE 9, Clavering Place.

WORKS : DAGENHAM, ESSEX.

Telephone:
MUSEUM 241.

POST
3 D.

FREE

LOW

PRICES

TRADE aS19.2 mARK

INMONIUNMURIMIRMNIIM
GRAFTON ELECTRIC

CATALOGUE POST

3D.
FREE

100 PAGES.

BEST

FINISH

THE LARGEST AND MOST U -7 -TO -
DATE CATALOGUE YET. PUBLISHED

1,200
ILLUSTRATIONS.

GRAFTON ELECTRIC COMPANY,
54, Grafton Street,

Tottenham Court Road
(Opposite Maples)

LONDON, W.1.
w6:

SLOUGH.

Parts and accessories of all
kinds, including, the famous
" Autoveyors " 3 - Elec.
trodeVariable Condenser
the most efficient precision
controller of oscillations in
Radio circuits.
Marconiphones and all leading
Broadcasting Sets in stock.
Catalogues on application.
Advice and installations
by experts.

AUTOVEYORS, LTD.
Radio Supplies and Service

84 VICTORIA ST., WESTMINSTER, S.W. 1
Phone : Victoria 30.1
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It is Results that Matter!

The sC
:: GUARANTEES

THE
RADIONETTE
RECEIVER

OPJane
MAXIMUM RESULTS

Price 37 6
Inclusive of B.B.C. duty

No. 1 OUTFIT -includes
Radionette Receiver, a pair
of Siemens Headphones, ioo
feet Copper Aerial Wire, and

": two Crystor Cowl Insulators.

Price 13 - 10 - 0
Inclusive of B.B.C. duty

GUARANTEED
MAXIMUM

EFFICIENCY
IRRESPECTIVE

OF PRICE.
TRY IT!

SOLD EVERYWHERE

Sole Distributing Agents :

THE WIRELESS
AGENCIES, LTD.,
64, Mortimer St.,

London, W.1.

SEVEN DAYS' FREE TRIAL IN
YOUR OWN HOME. If you are
not satisfied, return it within seven
days and we will refund your money.

THE RADIONETTE TWO -
VALVE LOW -FREQUENCY

AMPLIFIER

Price £9 0 0
Inclusive of B.B.C. duty

I

The
CENTRAL RADIO

Announce
a higher Standard of
instruments and accessories
price, a measure of
produce nothing but the
and a selection of all your
which the following are

HEADPHONES
4.,000 ohms.

-Highly sensitive, light,
extremely neat, positively
comfortable, with flexible
leather- covered head -
bands. A vastly superior
instrument, specially
suitable for ladies' use.
An exceptional offer at-

22/6
Post Free.

Orders will be executed
money promptly returned

THE CENTRAL
6, LITTLE RUSSELL

BRITISH MUSEUM, LONDON,
Nz,- Mudi,'-'

COMPANY

perfection in Wireless
at a lower

satisfaction that can
greatest pleasure,

requirements from
picked at random : -

ACCUMULATORS
A limited supply of
GEN t:IN E ROTAX.

4 Volt, 4o Amps. . . 18/6

6 Volt, 6o Amps. . .33/6
6 Volt, So Amps. . . 42/ -

Carriage 2/- Extra.

Also other types, specially
suitable for Wireless work,
carrying our guarantee of
satisfaction.

by return of post and
if not completely satisfied.

RADIO CO.,
STREET, Pima:

W.C. MUSEUM 5604,
I.;1,,,t 1. y,

HERE'S REAL RADIO SERVICE 45)

4,000 ohm-,
£ S. d.TELEPHONES, Double Headbands, adjustable Ear -pieces,

. ... ... ... ... ... ... ...1 0 0
TELEPHONES,8o, Double Headbands, adjustable Ear -pieces,

SINGLE EAR -PIECES, with Cords, etc., 4,000 ohms ... ... 11 6

compelled to take Mail Orders for same in strict rotation.
Owing to the enormous demand for above three items we are

2

6

BROADCASTING SETS, STAMPED B.B.C.
Set No. 1. CRYSTAL RECEIVER, highly efficient and

guaranteed 0
Set No. 2. CRYSTACREOEIVER, mounted in Cabinet, tapped

Inductance, coarse and line tuning, Special Adjustment
Detector

Set No. 4. 2.Valve Receiver, gives wonderful resultS, and is
highly efficient with Loud Speaker ...9, 5 0

Gecophone Sets and Accessories always in stock.
ALL THE ABOVE PRICES ARE INCLUSIVE OF ROYALTIES.

SAFEGUARD YOURSELVES BY
INSTALLING B.B.C. SETS.

VARIABLE CONDENSERS.

2 0

Unassembled Panel -Mounting In Celluloid Case
s. d. s. d. 8. d.

.001 8 6 12 6 15 0
.0005 6 0 10 6 13 0
.0003 5 0 9 6 11 0

HighTension Batteries, 4.5 Pocket -Lamp Batteries, per doz. 5 0
Inter -valve Transformers, Ratio 5-1 ... 15 0
Coil -Holders, 2 -way, anti -capacity handles ... 10 0
Coil -Holders, 3 -way, anti -capacity handles ... 15 0
Basket Coils, " Oojah " Set of 7, 150-4,500 m. ... 5 0
Slab Coils, " Oojah Set of 8, 150-30,000 m. 7 6
Crystal Detectors, mounted on Ebonite ... 2 6
Perikon Detectors, Special Screw Adjustment 4 6
Inductance Celts, 12 in. by 4 in., wound 22 and 2.1 Enamel 3 6
Aerial Wire, 7722 bare copper, per 100 feet ... 3 3
Aerial Wire, 7/22 Enamel copper, per 100 feet ... 4 6

NEW PRICE LISTS NOW READY
Post free on application

MAIL ORDERS. Please include sufficient postage.- Balance refunded

THE WATERLOO ELECTRIC CO.,
Electrical & Wireless Engineers, 129, Waterloo Rd., London, S.E.1.
Telephone: Hop 5649. Open all day Saturday. One win. Waterloo Station.
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GEARY GOES IN FOR WIRELESS:,
Wireless is not always the desperately staid and serious business that
some people make out, as the adventures of Geary, given for the first time

to the world in "Popular Wireless," prove quite clearly.
By HIGHAM BURLAC.

T HAVE mentioned my neighbour, Geary,
before, He is the fellow who began

scoffing, at my spare time larks with a
wireless receiver, but was brought into a
proper frame of mind by my wireless
waltzes on the lawn. Six months after
he got his first set he had become such a
radio -fiend that when his amplifiers were
given a real chance they used to disrupt
the ordinary life of our peaceful burg. He
could shatter the' glassin a greenhouse
when he turned on the man at the Cro-ydon
Aerodrome Speaking F-r-rencli. With
Eiffel Tower's tine -signals shot out of a
Super-Ea:Moron's-Triple-amplifying HYdraulic
Mark"..1'StentOrium he blew a Professor
of Clieinistry off tricycle and imbedded

. him in the -east wing of the' Clapham Cat's

. Home. -M'yes. " -- -

Brit I'll Say this much for Geary-don't
-imagine I have anytliiirg against him-
he's thoropgh. ° No half measures for
Geary; but one -and -a -half. He's the sort
of chap" who bily4 a b-tiok about Coneggio
before he starts to hang a picture,- and
then requires one wife, one servant and
various assorted kids to stand by and
hold things. Believe me, Geary's domestic
bliss was worn as thin as Johnny's pants
before the banisters were studded with
nails, over the business of installing his
first wireless receiver.

Mining Operations.
The bother began about the aerial.

Geary proposed to erect an eighty -foot
mast. Nothing mean about Geary. I
pointed out that at least two of the guy-
ropes of such a mast would have to be
anchored in Balham, whereas his licence
authorised him to operate in Clapham
only, and in the premises, demesne andi
messuages of 12, Acacia Gardens at that.
Cleary looked grave and bought " Every
Man his own Lawyer," the author of which
unhappily overlooked wireless telephony.
I advised Geary to take Counsel's opinion
on the matter or to petition the municipal
powers of Balharn, but he had a sudden
cold fit and said he would like a poor
aerial-as an incentive to greater manipu-
lative skill and superlative choice of design.

So he contrived to fix an aerial to Mar-
coni's Crow," the weathercock on his
summerhouse, of which I told you on
another occasion. Have you ever seen
an excited pup trying to pick up a plate
which lies on a slippery floor bottom
upwards ? If not, better try it. For
side-splitting properties I bracket this
equal to the performance of a monkey
which has eaten a piece of bread dipped
in weak toddy. If you have, then you
need no description of friend Geary chasing
a dancing and elastic downlead on a windy
day, with a rapidly cooling soldering -iron
in his hand.

Then there was that earth -plate. After
trying in vain to scrounge in succession
the family bath, young Bill Geary's bicycle,
the dustbin, and the geyser, lie decided to

bury a tin trunk large enough to hold a
couple of St. Bernards. " Bury it deep,"
I croaked, hoarse' With an emotion not
recognised in Sunday schools. I also had
once- ,made an "earth " and the import-
ance I attributed to the earthplate in a

Mr. G. Kennedy's home-made Set, 5, High Barnes
Terrace, Chester Road, Sunderland.

wireless station decreased as the hole got
deeper.

Well, the Geary gang flung themselves
into a fury of energy upon the surface of
the kindly earth and delved like " pukkha "
navvies. Whenever Geary went on shift
I used to sing " Don't go down the mine,
Daddy," and ask him to keep a good look
out for fossils. At two feet below the
ground the explorers came upon bones.
Many bones, with real meat. What

thrifty dogs Clapham must have bred long,
long ago ! A hefty knuckle of lamb now
resides under a glass case, in Geary's study.
He:calls it a relic of iledlithic

'

- TO cut a Ring- story short-they found
the water main-with a pick. Still, as I
said to Geary, there's nothing like a good

_. damp "earth."
-He btgan with a ewtal-reftectar vvinch

Ge;am was as a stogigelesiiiiataitiato ti a
'boy. ife  said thie 'Awls were anwmic.
I shOUld like -YOU, to have ken him, tele- -
phones clamped to his ears as limpets to
a rock', -turning round 'to glare at the
luckless callify if that hitt- uttered
one joyous cheep." A study of righteous
butt 'restrained' inaigriatiOn. - If ' Enydne
sniffed," Geary would sloWly divest his
head Of ,the 'telephones and With`adrinfrable
self-cOntrol refer 'imperionally to ihe-Tower
Of Babel, the cockatoo house 'at the Zoo,
and  the local boiler' factory. In. fact,
Geary; when disturbed, reminded nee of

' the- schoolboy's essay: in 'which appears
the following moving 'sentence -

Phe- elephant is anoble beast, but when
enraged he will not do so.

Well and Truly " Bitten."
Things improved when .Geary beg in to

adventure with valves, though his accumu-
lators worried him so much that he thor-
oughly showed up electricity in a series
of brilliant letters (unpublished) to the
" Clapham Free Advertiser," For one tre-
mendous month he performed- his own
cell charging in the cellar, incidentally
poisoning the canary and turning all the
cutlery green. This enterprise came to
a sudden end owing to Geary's attempt
to test the voltage of ten cells in series
by means of a £20 mllliammeter borrowed
from Clapham College-without explicit per-
mission-by Geary, jnr.

Nevertheless, in spite of preliminary
setbacks, even in spite of my expert assist-
ance, Geary succumbed to the bacillus
which inhabits wireless apparatus and
would foam technicalities on the smallest'
pretext. He is still estranged from his
twin brother (that there should be
two of 'em !) on account of a difference
of opinion as to the relative values of
H.F. and L.F. amplification. Once at a
Meeting of the Royal Society of Arts he
tried to teach Sir Robert Lupus the function
of a grid leak.

. He now has a new theory of the ether
-and I am therefore looking for a new
house, preferably in Australia.

The Turkish station at Bagdad (S.T.K.). A 100 kw. Telelunken set was used. The station was wrecked in 1917.
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THE RADIO ASSOCIATION
Formed some months ago in order to protect the amateur and "listener -in," and to generally assist
wireless enthusiasts, the Radio Association has made great progress. The following report has been

sent to the Editor by the Hon. Secretary.

THE Executive in mittee beg to
announce that the Hon. Sir,Arthur
Stanley, ( '.B.E., C.B., .V.0.. has

accepted the presidency of the. Radio
Association.

It need hardly be pointed out the great
value this acceptance will be to the associa,
tion. Sir Arthur Stanley is treasurer of
St. Thomas's Hospital. chairman of the
joint council of the British Red Cross
Society and the Order of St. John. He is
the son of the 16th Earl of Derby, chairman
of the Automobile Association, and presi-
dent of the Junior Car Club. - He is par-
ticularly interested in the installation of
radio sets in hospitals.

After a period of comparative obscurity,
the progress of the Radio Association in
establishing itself as a permanent body for
the-, protection of licence holders' and
potential licence holders has apparently
-taken many by surprise. The -applications
for enrolment forms are pouring in, and the
executive committee take the opportunity
of informing all applicants that their letters
are being dealt with as quickly as possible.

Those members prepared to assist in the
establishment of branches in their districts
are requested to communicate at once with
the organising secretary, who will render
all help possible, and send speakers if re-
quired. A list of district secretaries is
given below.

Licence holders are reminded that the
-

subscription to the association is and
for this modest sum adequate protection is
offered, and the member has the oppor-
tunity of hearing interesting lectures,
taking part in debates, and receiving
general technical advice. Tuition in Morse
is also given.

All those interested in wireless are in-
formed that the Radio Association is
composed entirely of amateurs, and in view
of passing events it is more important than
over that an association composed of

. amateur experimenters and broadcaSting
licensees should be in being. The Radio
Association is an accomplished fact, and it
has come to stay.

An enrolment form, set out below, should
be completed and forwarded at once to
the organising secretary, Capt. 0. Drury
Coleman, 44, Great Russell -Street, London,
W.C. 1.

PROVINCIAL HON. DISTRICT
SECRETARIES.

Aberystwyth . -A. W. Miller, 39A, Queen
Street.

Altrincham . -Frank Bevan, " Hammers -
ley," Gasket Road.

Ayr,- N.B.-J. Blair, 21. Marchfiekl Road.
Birmi agham.F. H. Bevan, 51, Summer

Row.
Bristol W. Russell, 14, Park Row.
Bognor. -Wm. H. Sinnott.
Marwick . -A. V. Perry, 66, Park Road.
Cardiff. -D., V. Hutchinson, 3, Severn

Grove, Canton

Chatham. - A. E.
Ryeland, 381, High St.

Derby. -F. S. Gels-
throp, 20, Corn Market.

J ames
Kitchin, 24, Northum-
berland Avenue,Kings-
town.

Edinburgh. - H. A.
Herdson, 103, Comis-
ton Road.

Glasgow. -H: Buell-
anan,26,FindlayStreet.

Gravesend. Frank
Ballard, Lock Offices,
Canal Basin.

Halstead. - G. H.
Hayward, Ipswich
House, High Street.

Liverpool. -S. Fir( h,
6, Cambridge Road,
Great Crosby.

Leeds. -A. Bull, 40,
Bentley Lane, Mean -
wood.

Loughborough. - D.
Price Jones, 45, Foot-
hill Road.

Morayshire. -Thos.
B. Miller, " Ash Lea,"
Hopeman, N.B.

Newcastle - on - Tyne.
-Norman Thompson,
" Lyndhurst," Swin-
don Terrace,, Heaton.

Rugby. --J. Gambrell,
"Wyndsore," 36,
Manor Road.

Roiherham.-Geo. Smith,
Street, Thurcroft.

Sheffield. -Jas. F. Grimbly, 13, Fairthorn
Road, :Firth Park.

Sou thsea. -John H. Harrold, 11, Albert
Grove.

Stourbridge. -J. P. Smith, " Sherwood,"
Bridgenorth Road, Wollaston.

T ipton. -F. J. Pearson, 13, Ashton Street,
Loll End.

Warrington. -W. H. Taylor, 37, Bridge
Street.

W elshpool. -A. E. Bond, Havelock Ter.
W atford. -H. R. Scobell, 322,- St. Albans

Road.
W hitby. -R. G. Oliver, 12, Waverley

Avenue.
Wakefield, E. Watson, " Ash Lea," Out -

wood.

Dr. J. A. Fleming, the

19, Katherine

' METROPOLITAN.
Acton. -L. A. Salinger, $3, Henchman

Street.
Brockley. -C. R. Rice,111, Upper Brockley

Road, S.E.'
Brixton. -D. G. Fowler, 84, Brixton Hill,

S.W.
Central. -J. Treadwell, 4, Shipton Street,

S.E.
Clapham. -H. Sinclair, 115, High Street,

S.W.
Kensal Rise. W. Mann, 23, Lindon

Avenue.

inventor of the valve, who recently broadca.t a
lecture from 2 L 0. .

Kentish T own. -T. W. Cavanagh, 13.

Sandall Road.
Shepherd's Bush. -F. Gain, 8, Clematis

Street, W. 12.
South Norwood. -C. H. P. Nuther, 243,

Selhurst Road, S.E. 25.
IV oolwich.-14. W. Atkinson, 226, Plum

stead Common Road.
Wood Green. --S. H. Tripp, 100, Lind-

hurst Road, N. 22,
W andsworth. -O. C. Lay, 46, The Grove,

S.W.
WRITE to the nearest branch secretary or

head office.

SUBSCRIPTION FORM.
To Professor A. M. LOW. D.Sc., A.C.G.I.,
F.I.P.I.' Hon. Treasurer.
RADIO ASSOCIATION, 44. Great Russell St,
(Opposite British. Museum) London, W.C.1.

Date 192....

Dear Sir, -

Pease enrol me as a Membei of the
Radio Association, for which 'I enclose annual
subscription of 5s.
Name in full

(with Titles)
Occupation
AddreSs

-Are. you a Member of any Local Wireless Club;
or Societies ? If so, state names and address
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A Complete One -Valve
Receiving Station
-and how to make it yourself.
In order to be able to listenso to the Concerts which are
pomp so he irmundied by the mom brosdrystmg stations,
try rolluwang Iters of appathm arc mieswry

A Cotton VALVI
A Tory.
A V.1222.0 CONI222152,
A Pain or TE222.12/21.

The,,, minim with an accumulatoi and a small dry battery
2,0221111Alt ionthleth and efficient Rcoersing Station. So
that. as you will see, not very much appararu, wands between
you and the mod sbsoibmg recreation Out has Otl been
discovered.

THE VALVE PANEL.
A, will be wen from this rIlustratron, the panel consists

vae, and a number of smaller parts wins the

necessary tertninals nearly mounted
on both Ades of an ebonite
plate. In order that at may be
better protected, dew plate
mourned hi -wise on a mahogany
0360 .
Looking at IT from the top you
will set the valve and also a

control knob. together with a-
mnia,. of [arousals. Below
will be found the prorecong ends

le leadio Sels in ..94ar1s

..  PRICE LIST'
Of UNITS -

(In Sets of Parts)
No. 1. Tuner Unit ... .. 27 6
No. 2. Condenser Unit ... 42 -
No. 3. H.P. Amplifying Unit 13'6
No. 4. Detector Unit ... ... 17/6
No. 5. L.P. Amplifying Unit 33/6.
Cabinets for 1, 3, 4 and 5 .. 3/6

No. 2 ... 7/ -
Valves extra. Postage extra.

32 -Page Catalogue of all Radio
Components (fully . illustrated)

post free, 3d.

The Peto-Scott Co., Ltd.
Featherstone House,

64, High Holborn - - W.C.1.

TOSCO 110111111fIlnittlitill

of thmerthinals. the ;. the god401340122/
and kak, and :he byc-pas. isnderiser.

Without going mu, the theory of Mr yaks, 1, may he aid
that ..yak, has four terminals. Two are for the lighting
of the tilasient. This is done by means of either a volt
or a 6 volt acannidator. In order that more I'

current thane necessary shall not pace through
the filomenr, a rheostat-nothing thore _than a
cod of resistance wire over wroth passes. sliding
cornary-ts provided. Too much current ts

wasteful of elecinciry and harmful to Valve.
The other two terminals 3re used foe different
purposes. One d for the "God" (Z2,11 and
Ole ether u for tire "Pat'

In everythree-elrytrodt valve there are :he. three cm -
poem. 7-The Filardenr-sirthilar In Bety rope. to :he
filament used in the ordinary miniature electric light bulb;
the Grad-a short length of woe roiled :n spiral form around
the filament, and the Platt -a mall thery of dm mein
cussed to the shape of a tube and plscrd atonnd :he grad.

Beth'. the nhe and as "ructions .mil 11,e rhwarto.
Awls Ire par three other parts-two Condense. aAd the
God Leak.

A cor.denser is used clecincally as a kind of mason kr
storing cleariory and it Amok of Sand pieces of copperfod
alreheating *alb sheets of on. The fastened
together with shellac varnish.

Its also. No. e C;r25 therm condom. arc callsd the Bynpass
Condenser (the larger] and the Ond Coridensry. 03 the top
of do :alter is mounted the Grid Lob ru hrs. clips

Complete Stadia Sets in a arts

from the pioneers of the
Standardised Unit System

THE ever - increasing popularity of the Peto-Scott
Standardised Radio Unit System among experi-
menters has caused us no little embarrassment. In

spite of having placed huge orders for raw material long
before Broadcasting started, we have found it very difficult
to keep pace with the 'demand.

However, by making very considerable additions to our factory;
accommodation, and by taking over the lease of a large building in
Holborn, we hope now to be in the position to handle expeditiously
the manufacture of still greater quantities of these Units and also
of our Broadcast Receiving Instruments.

The Booklet " Radio," giving full particulars of the Peto-Scott Unit
System, has now run to its 3rd Edition, and copies are again available
at 6d. each, post free. It contains a full description of the elementary
principles of Wireless Telephony, and is an excellent guide to those
about to take up Wireles.
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WIRELESS CLUB REPORTS.
The Editor will be pleased to publish concise reports of meetings of Wireless clubs ani
associations, reserving the right to curtail the report if necessary. Hon. secretaries are
reminded that reports should be sent in as soon after a meeting as possible. Reports sent
in cannot appear in this paper in less than ten days after receipt of same. An Asterisk

denotes affiliation with the Radio Society of Great Britain.

The Portsmouth and District Wireless Asso-
ciation.* --
A meeting of the above association was held

at the club -rooms on February 7th, with Mr.
J. H. C. Harrold, A.M.I.R.E., in the chair.
Mr. A. Gall, the treasurer of the Association,
had been booked to give a lecture, and gave a
most interesting talk on "Hints to Amateurs.".
Mr. Gall advised all amateurs who were erecting
their own sets not to scamp their work, but
that, while they had the opportunity, to do the
work well and gain better results. He then
explained various details which amateurs 'are
apt to overlook when erecting a set, but which
improved their sets. Mr. Gall then explained

. various circuits as used by amateurs in the
United States. A hearty vote of thanks was
given Mr. Gall for a most interesting talk.

After the lecture, an auction sale was held.
The club had a great number of component parts
for which it had no use, and these were disposed
to members very much below cost.

The secretary, Mr. S. G. Hogg. would welcome
inquiries as regards membership to the 'eta;
His address is 9, Pelham Road, Southsea.

The Wireless and Scientific Society of Bridlington.
On Tuesday evening, February 6th, Capt.

W. E. Dennis, of Hull, lectured on " Wireless
for the Amateur and Broadcasting." After
outlining the ether theory and describing the
methods by which disturbance:; were set up in
it, he went on to the action of the spark trans-
mitter and its circuits. He then outlined the
action of the valve for the detection of wireless
signals and explained heterodyne reception.
with all its advantages and disadvantages, the
latter chiefly from the' point of view of the
" other person."

At 20.30 the Eiffel Tower commenced to
transmit, and for- a _period of about twenty
minutes -broadcast .an excellent concert for the
special benefit of the society. The best. thanks
of the society are due to. Captain Metz for so
kindly arranging for the transmission from the
" Grandfather of Wireless."

ProspeCtiv'e members are requested to forward
their names and addresses to the hon. secretary.

Hon. sec.,' Mr. Maurice A. R. Horspool,
Harley, Marton Road, Bridlington.

Acton and District Radio Society.
This society held their first meeting on

Wednesday, February 7th, at headquarters,
Borough Council Offices, Winchester Street, the
president-, D. V. L. Fellows, Esq., better known
to listeners -in as 5 C P, in the chair. The
greater portion of the evening had to be given
Up to framing and discussing the rules and
appointing officers.
' A very interesting demonstration was given
by one of the members with a special super.
regenerative set of his own construction.

The society now totals forty-five member:4,
and it is hoped before the next fortnightly
meeting to have an aerial erected and a three.
Valve panel, which has been preSented to the
society in working order. -

The secretary, W. J. Akerman, 4, Church
Road, Acton, W. 3, will be pleased to receive
applications for membership.

Wireless and Experimental Association.*
The Wireless and Experimental Association's

meeting at the Central Hall, Peckham, on the
14th of February, was so crowded that several
members had to stand round the room.

We have at last secured more ample accom-
modation at the Camberwell Library, and are
"moving in" as soon as we can.

We all rejoiced in the signal honour conferred
upon Sir Frederick Hall, Bart., our vice.
president, and signified the same in the usual
manner.

The little printed cards giving names and

addresses of the committee are admirably filling
the purpose intended.- -

Question's too* numerous even to tabulate
were completely answered by our technical
staff, and the wavemeter and loud speaker
propositions were satisfactorily handled.

Assistant hon. -sec:, G. H: Horwood, 557,
Lordship Lane.

Grays and District Radio Society..
At a meeting held on February 1st, Mr. L.

Freeman, the organiser, put' before a good
audience the proposition of starting a wireless
club for the district. After much discussion
it was decided to forth a committee to draw up
rules, etc., and report to another meeting the
next week, which was held at the Victoria Hell,
Grays, on Thursday, February 8th.

The above society was formed and put on its
legs at this meeting, and the whole of those
present,' numbering 39, became members. It
was decided to hold meetings the second Thurs.
clay and fourth Tuesday of each month.

Anyone interested in wirelesS should become
a member if they reside in the district. Full
particulars will be gladly sent to anyone writing
to the hon. sec., Mr. Melville Richards, cJo
Engineer's Office, 56, High Street, Grays, Essex.
The first meeting of this society was broad-
casted by 2 L 0, and resulted in several being
present who had not seen the advert in the
local paper. Mr. -L. Freeman was responsible
for the idea, and it is one .that no doubt the
B.B.C. would carry out for any other proposed
society, as it helps to build up listeners -in."

Birmingham Experimental Wireless Club.
- -- A-very. . interesting -evening; contisting of

discussions on many wireless topics and diffi-
culties, was held at the Digbeth Institute on
February 9th. Some remarkably efficient
apparatus was shown by the president, Dr.
Ratcliffe, and also by Mr. Matthews, lion.
treasurer. Dr. Ratcliffe gave much instructive
information on the working of his set, and both
the workmanship and the efficient method of
coupling and' reactance adjustment were much
admired by all the members present.

Dr. Ratcliffe gaVe some interesting details of
soma new experiments he has been making
on the accoustical improvement of loud speakers
and telephones generally for reproduction
speech and music, and we are looking forward
to hearing the result of his experiments when
nearer completion.

Other members contributed to the discussion.
We find these meetings very helpful to members,
as we encourage our members to bring my
difficulties they -may have forward for general
debate.

Hon. sec A. Leslie Lancaster, c/o Messrs.
Lancaster Bros., Shadwell Street, Birmingham.

The Wireless Society of Hull and District.
A meeting of the above society was held in

the Signal Barracks, Park Street, on Monday.
February 12th, at 7.30 p.m. Two points tirOse
in the minutes of the .last meeting which caged
some discussion ; the question of assisting fla:
wireless society of the employees of MesSrs.
Atkins Ltd., Hull, in which case Mr. W.V.
Featherstone volunteered to- interview the
manager; and,. secondly, Mr. Featherstine
agreed to do what he could to help a blind
discharged soldier., who wished to possess
wireless set. Mr. G. H. Strong (in the chain
then called upon Mr. F. Brazendale to read a
paper on " The Construction of a Single Valve
Set- and Note Magnifier." The paper prox/ed
very interesting and helpful, and a vote.i.of
thanks to the lecturer was proposed Jv
Mr. A. W. Sprockley, and seconded 1 -iv
Mr. Featherstone.

LADY MACBETH HEARS THE SAD NEWS.
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Two
Symbols

When these two symbols appear in conjunction on a
Broadcasting Receiver, no further recommendation is
necessary. The one -signifies that the instrument has
been approved by the Postmaster -General. The other
tells you that the greatest brains in Wireless have directed
its manufacture. Look for both signs always. You will

find them only on

The Triumph of the Master Mind.

Your local dealer can supply you. In case of difficulty apply to :

MARCONI'S WIRELESS TELEGRAPH COMPANY, LIMITED
(MARCONIPHONE DEPARTMENT), MARCONI HOUSE, STRAND, LONDON, W.C. 2.

TheSecret
Perfect Reception.

Low
!II,

I V' atm*

Your valves -maybe peC-
'atinps'pheric

conditions in -"an excel -
leaf mood -L'youi. accu-
migators %1111131j7ing your

instrd.- .

merit with' full' capacity
of currenti'aficfM; with
all your' careful tuning
and testing, your instru-
Mat just fails to give

the perfect reception
it should. H a ve you
examined your wiring ?
The biggest "snag ",in, your whole apparatus

and waster of valuable voltage is a faulty connection.
10tre.sutv of .yOur coietteetionghg'Soldering: Soldering is child's

play when you've a tin of FL.U.S:ITK at hand to help you, or, better still, a
it4plete SolderingSet thetwe have had -specially prep ared for the eft-
venienCe-o1 customers. Ask your Irbiimofiger or Hardware Dealer to

neat little /-4./,

.UXITE'Reduced

priceSOLDERING SET. 7/6
It Is 'pelfeCtly simple to use and will last
for years iri constant use. It contains a
special "small space " soldering iron: with
non -heating metal handle, a Pocket Blo'w
Lamp, FLUXITE Solder, etc:, and Nil in-
structions... Price 7i6 Sample Set. Pii.s
paid United Kingdom.

FLUXITE
SIMPLIFIES SOLDERING. 611===zulAll Hardware and Ironmonger, Stores sell For the tool kit of .your car orFLUXITE in tins, price ed., 1,4 and 2:13, motor -cycle. or any soldering

jobs about the borne.BUY A TIN TO -DAY,
FLUXITE, Ltd., 324, Bevington St Bermondsey, England.

No. 3
16 extra pages)

120,000 Copies !
C\ NE. of the most popular features of "Modern
V, Wireless" is its splendid Constructional
articles. it is safe to say that-given a few in-
expehsife tools-anyone can make almost all his
cqmpeksents and build up excellent Receiving
Sefs- which will work quite as efficiently as any
bolightries.
In No. 2.:full instructions are given for building
up several complete Receiving Sets ranging front
one -suitable for receiving the Broadcast Concerts
tot one which will pick up signals from America.

Get Your Copy To -day.
On Sale at -all Booksellers and Newsagents, or
at Stan& No. 5 at Ideal Home Exhibition,
Olympia, or 1 3 post free from Publishers:

RADIO PRESS LTD. ST
Devereux Court,

RAND. W.C.2 Monthly

am
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EDISWAN
VALVES

THE EDISON SWAN ELECTRIC Co., t.td.
Head Office: 123 5 Queen Victoria Street, E.C.4

London Showrooms 129.5, QUEEN VICTORIA ST., E.C. 4
71, VICTORIA ST., S.W.1

Works: PONDERS END, MIDDLESEX
PRANCHES :-

Abardeeo Bristol Edinburgh Leicester Nottingham
Belfast Cardiff Glasgow Liverpool Sheffield
Birmingham Dublin Hull Manchester Southampton
Bnghton Dundee Leeds Newcastle *Swansea

Melbourne Brisbane Sydney Adelekh

The Essential Part
of the Receiving Set

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

Type A.R. each15
Type R.

: h,
: 17/6 each

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

Ask for Leaflet W.

A REMARKABLE OFFER.

1,000
"CRYSTONE JUNIOR " CRYSTAL SETS

ATZ15 - pzr instrument
(Including B.B.C. Tax of 7/6).

Postage and Packing 1/ -

EACH SET TESTED AND GUARANTEED.

Money returned if not satisfied
providing seals are unbroken.
Cheaper than making your own
set, and no licence difficulties.

Mail Orders to WIRELESS DEPT.,

THE LIGHTING SUPPLIES CO.
2, Finsbury Avenue,
Eldon St., London, E.C.

Telephone : London Wall 2575 ALL ORDERS IN STRICT ROTATION

" THE BROWNIE "
Wireless Receiver

Patent 20 5 5 23 applied for.
SPECIFICATION.

Set comprises solid best
ebonite drilled detector
panel, wound induction
coil, tuning slider, screw
clamp crystal cup, best
jointed detector giving
quality cryStal, universally
txcurate and easy adjust-
ment, terminals, screws,
and all parts for assem-
bling by our patent
method.

7/6 COMPLETE
by post 8/6

Contains every part necessary for
simple assembly.
A Scientific Achievement.
Guaranteed equal to sets costing
many times the price.
Full and complete instructions
enclosed with each outfit.
London make.
Money returned if not as adver-
tised.

Read ,chat the Trade Press says:
" Electricity," Feb. 23rd.

The voice might have teen that of a
speaker in the same room. . . The
set is a marvel of value. . . We
anticipate that it will make quite a
stir in the wireless world."

J. W. B. Wireless Supplies,
19, GARRICK STREET,
LONDON - - W.C.2

(First Floor)
Near Leicester Square Tube Station

(When writing mention
"Popular Wireless.")
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RADIOTORIAL
All Editorial Communications to be addressed The Editor, POPULAR
WIRELESS, The Fleetway House, Farringdon Street, London,

I have received some hundreds of letters from
readers criticising my recent remarks on the licence
question under the heading The Licence Dodger."
Some of the letters are frankly indignant in tone.
others hopelessly despondent, others defiant, others
(with no signature) admitting " guilt."

On the whole, I gather that the majority of readers
who wish to make their own sets are quite i.e agree-
ment with my suggestion : that the licence fee should
be increased for those who wish to make their own
gear. The general trend of complaint seems to be
in the direction of uncertain policy of the G.P.O.
with regard to this important question.

But it is quite likely that by the time these words
are read the whole business will have been satisfac
torily settled, and an arrangement come to whereby
the amateur making his own gear pays extra on his
licence tee. I wish it to be clearly understood, how-
ever, that I hold no brief for the B.B.C. or the G.P.O.
My attitude to the whole question is impartial ; Only
I want both the B.B.C. and the amateur to get fair
play. And I am glad to say that most of my corre-
spondents not only realise this but admit the same
desire.

My remarks re the " dodger " who frankly refuses
to pay any licence fee at all, and who deliberately
sets out to " do " the G.P.O. and the B.B.C., holds
good. Nothing can excuse this form of selfishness,
for it means that this type of "dodger " is letting
other amateurs pay for his amusement.

In the meantime, bear in mind that things move
slowly in the official world, but if it be sufficiently
" broadcast " that amateurs want another class of
licence there is little doubt they will get it.

THE EDITOR.

Owing to the enormous number of queries
received daily from readers of POPULAR
WIRELESS, I have temporarily decided to limit
the number of questions semi in by one reader to
three. Readers arc asked to keep their questions
as short and as concise as possible in order that
the minimum of delay can he exercised in answer-
ing queries. Until turther notice three questions
from one reader will he Ma limit far one letter.
All questions should he addressed to POPULAR
WIRELESS Queries Department, Room 138, The
Fleetway House, Farringdon Street, London, E.O.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 information given in the columns of this
paper is of a technical nature and concerns
the most recent, developments in the Radio
world, some of the arrangements and
specialities described may be the subject of
Letters Patent, and the amateur and trader
would be well advised to obtain perthission
of the patentees to use the patents before
doing so.

A. J. N. (Hornchurch) asks for a criticism of
a four -valve set.

The diagram is fast the usual conventional type,
but you should have a'001 mid. fixed condenser across
each low -frequency transformer primary. Your
filament resistance should not get red hilt. Do not
use more than sLx volts for your low-tension supply,
and wind the resistances (have one for each valve for
preference) with thicker wire. Try No. 22 Eureka,
and about 0 or 7 feet of it. You should also have a
fixed condenser across your phones, '001 mid., and
across your high-tension battery of about '02 mfd.
We think you will find that a larger variable con-
denser across your secondary tuning coil would be
better. Try '001 mfd. instead of '0004 mfd. You
state that your tuning is done by a milometer, though
you show it as a coupled inductance in the diagram.
If it is a variometer the last-named condenser is not
needed, and the two coils (rotor and stator) should be
connected in series with each other, and the whole in

- series with the aerial and earth the connections to
the grid and filament of the first valve being taken
from the top and bottom of the variometer windings.

*

P. J. L. (Sutton).-Where do I apply for an
-experimental licence ?

.Write to the Secretary G.P.O., London, and ask
for a form for this licence. This must be filled in as
directed, and returned to the secretary.

* * *

11. W. P. (Tufnell Park).-What are the
connections for a crystal and potentiometer ?

Inductance to crystal, crystal to slider of poten-
tiometer, ends of potentiometer are connected to
two dry cells in series-total about 3-5 to 4 volts.
From the janction between these two cells the con-
nection to the phone terminals is taken, and from
the other side of the phone terminals back to the
inductance and earth. The phones will thus be
connected to the middle or neutral point of the
batteries,. and the middle .position of the potentio-

. meter slider will be zero, movement to one side giving
a potential in one direction, and to the other side a
potential in the opposite direction.

A. B. C. (Hampstead).-What is meant by
the effective height of an aerial ?

The height which really counts as regards the
effectiveness of the aerial as a receiver of electro-
magnetic impulses. The effective height does not
necessarily mean the maximum height of the aerial
above the earth. A straight vertical wire with no
horizontal run, would only have an effective height of
about its total height. This is because the induced
E.M.F. at the upper end is not so useful in producing
a current as that in the lower part, although the in-
duced pressure is the same. The addition of the
horizontal portion increases the capacity of the aerial
and .inereases, the effeCtixeuess of the highest part
of the, aerial.. If the horizontal is sloping downwards
considerably,. the effective height is again lowered,
but if it is about level or'sloping slightly upwards, the
effective height of the aerial system is about equal to
the actual height of the vertical wire.

THE IDEAL HOME
EXH.BITION.1

Have you visited the Wireless
Section of the Ideal Home
Exhibition?

If not, do so at 'once, and
don't miss the greatest Radio
Treat of the year. Over forty
well-known firms are exhibiting,
and the variety Of apparatus
displayed will hold your alkn-
lion from the moment you enter
the Exhibition.

And don't forget to visit
Popular Wireless "Stall.

E. N. (Moseley).-Which are the H. and
which are the L.T. connections to the V 24
type of valve, which has one, connection at
each end and one each side ? Which is the
plate and which the grid connection, as the
one that spossess is so blackened that it is
difficult to follow the internal connections ?

- The two filament - contacts are situated at the
extreme ends of the valve, while the two side contacts
are for the 11.T., the coloured one representing the
Otte contact.

(Continued on next page .)

YOUR WIRELESS OUTFIT COMPLETE FOR £10 16s,
Practical
Demonstrations
Daily, 5 to
6.30 p.m.

From the Actual Manufacturers.
Delivery

fromStock
VICTOR RADIOPHONE OUTFIT No. 1.

A LL you require for listening to wireless music
and speech; comprising-

(o) THE VICTOR RADIOPHONE, fitted with vario-
meter timer with bevelled ebonite scale, engraved ebonite
terminal board showing method of connecting aerial, earth,

and L.T. batteries, grid leak and condenser, in handsomely
polished mahogany case, including phones..
(1.) ACCESSORIES.-Marconi valve,,60-volt H.T. battery,
4 -volt accumulator, 4,000-oluns telephones, 100 feet stranded
aerial wire.
Sent by the Makers, with instructions and guarantee, packed
in wooden case, for-

g 1 0 16s,
IMPORTANT NOTICE.

The " Victor " Outfit is complete with all necessary accessories.
We should like to guard purchasers against incomplete quota-
tions at what appear at first to be more favourable prices.
The apparatus has been approved by the G.P.O., and the
price includes the Marconi Licence Royalty and British Broad-
casting, Royalty.

THE MEDICAL SUPPLY ASSOCIATION, LTD., 167-185, Cray's Inn Rd., LONDON, W.C.1.
The Largest X - Ray, Wireless, and Electro - Medical Showrooms in the British Empire
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RADIOTORIAL
II- 9 QUESTIONS AND ANSWERS

previous(Continuedfrom

WIRELESS ACCESSORIES

with the" HALL MARK"
of QUALITY.

French " Brunet " Headphones
22 6 Postage 9d.

French " Sidep " Headphones
2 1,- Postage 9d.

BRITISH HEADPHONES
4,000 ohms. Very Light. Beautifully Finished
Stalloy -Diaphragres.' Complete with Cords.

Adjustable Earpieces.

19/6 Postage 9d.

VARIABLE
Capacity

001
0071
.0005
.0003
0002

 
CONDENSERS:
Parts Assembled for

Complete Panel Mounting
6/6 .. 12/6

_5/6 .._12/-
4/6 .. 10/6
3/- .. 8/-
2/3 .. .. 71-

.0001 .. 6/ -
Top and Bottom Drilled Ebonite

Plates, 1, 3 extra, Vernier, 3/.
Intervalve Transformers, Ratio 31 to 1, finest

manufacture 12/9: 5 to 1,14/ -
Crystal Sets in Cabinets from .. 22/6 to £3 10s.
Aluminium Condenser Vanes, fixed and moving,

22 24 gauge ..pair 1d
Spacers, true to .001. Small, doz.2d; large, doz. 3d
Ebonite Knobs, tapped 2 B.A. with brass nut-

let quality, 41d ; 2nd quality 3d
Aerial Wire, 7;22 hard drawn copper, in 100 ft.

lengths . : 2/9
Valve Legs, with nuts and washers, 1d. each ;

Two Coil Holders, solid ebonite 6/9; mounted on
mahogany .. 4/9

Three Coil Holders, solid ebonite, with long
arms to avoid capacity effects .'. 9/6

Crystal Detectors;, adjustable in every way 2/6
Do. do. enclosed in glass case ..  .. 4/6

Engraved Ivorine Scales,. 0-180, round or
square ends .. 414

Filament Resistances, extraordinary value,
velvet action .. 2/6, 3/6 and 5/6

Switch Arms, complete with knob, collar,
washers, bush nuts, etc. 1st quality, 1/6;
2nd quality ..

Valve Holders, turned ebonite, complete with
nuts, 1/3 ; 2nd quality .. 1/ -

Crystal Cups. Plain 1d.; one, two, or three
screwy .. 3d

Terminals,complete with nut and washer 11 d.,id.,3d.
Basket Coils, set of 7 .. II/-
Contact Studs, in. by 3 in., 4d. per doz., coin-
' ldete with nut and washer .. doz. 6d
Insulators, white egg, 3d.; green egg, 4d.;

green shell .. .. each 4d
Stop Pins .: 9d; doz., each Id
Valve Pins 1 d each, with nut and washer each lid
Brass Nuts, 2, 3, 4, B.A., doz. 4d. 5 and 6 B.A.

Ebonite Sheet, i (cut to any size) lb. 4/6
Fixed Condensers, any capacity .. each 1/3
Grid Leak and Condensers Combined .. each 3/6
Slider Plunger, complete .. .. each 4d
Slider Rods, 12 -in. or 13 -in. I -in. square brass,

drilled both ends 4d
Hertzite, 1/6. Smite, Carborundum, Galena 4d
Screwed Brass Lengths, 12 -in. 2 or 4 B.A. each 4d
Inductances, wound 22/21 enamelled wire, each 3/2
Leading -in Tubes (Ebonite) 6 -in. 1/-, 9 -in.

1/2, 12 -in. each. 1/4
Orders under £2 kindly 'remit ample
postage. Balance refunded if excess sent.
SEND FOR. FREE CATALOGUE.

TRADE HALL'S SUPPLIED

'PHONE: REGENT 1282
71a, Beak St., Regent St., London, W.1
Our only Address. We have no Branches.
Hours: 8.30 a.m. to 8 p.m.; 1 p.m. Saturdays.
Between Piccadilly Circus and Oxford Circus
!Buses 3, 6, 12, 13, 15, 32, 51, 53, 59 and 88 pass

0. L. (Woking).-How does an aeroplane
earth its wireless ?

The engin6 bracing wires, and all the other metal
parts of- the machine are electrically connected.
and employed as a capacity or balancing earth in
most cases. In some other cases special wires arc
stretched between the fabric of the wings to serve
the same purpose. Thus the trailing wire-which is
let out from the machine like a -fishing line, with a
2 -lb. weight on the end of it to keep it more or less
taut-the aerial, and the capacity earth form, as it
were, a huge condenser, and function for purposes
of both transmitting and receiving, just in the same
way as an ordinary amateur aerial with its direct
ground, water -pipe, or some such similar earth.

Does the height or direction in which an
aeroplane is flying affect its wireless results

Owing to the fact that the trailing aerial wire
tends to adopt the form of an " L " aerial, and its
consequential directional qualities, it is found that
transmission and reception is better when the
machine is flying towards its conununicating station.
The higher that a machine flies, the greater seems
to be the range of wireless communication possible,
except where it is separated from the earth by low-
lying clouds or mist. When it is flying immediately
beneath these, the greatest ranges are obtainable.
This is, of course, caused by the reflecting properties
of moisture -laden atmosphere of the dense nature
of low and consequently heavy clouds.

Does not the vibration caused by the
engine and the bumping that seems to occur
when the aeroplane alights on the ground
tend to break valves which are supposed
to be so delicate ?

The instruments are mounted on strong elastic
springs, in order that vibration should be absorbed
and not imparted to the valves. It must be added,
however, that, in spite of such precautions, the
life of the " aeroplane valve " is not a long one.

* * *

It. Y. T. (Nottingham).-Why does it
always seem necessary for me to remove
my earth wire before I can tune in 2 L 0 ?
Would I not hear louder music from Marconi
House if I could tune it in while my earth
wire was connected to the set ?

Yes, you would obtain better results if you could
obtain a correct tuning without the necessity of
removing your earth wire. Possibly either your
tuning coil or aerial has too great a capacity value,
and will not permit the efficient tuning down to the
shorter wave -lengths. If your aerial is, -say, 60 or
more feet long, a single wire will suffice. Perhaps
you are employing a very long earth lead, in which
case the capacity and inductance due to it, apart
from the question of resistance, would preclude
the efficient reception of short wave -lengths. Try
placing a variable condenser in series with the
earth lead and the earth terminal on the set. This
will have the effect of reducing the capacity of the
open (aerial) circuit.

* *

" CAPACITY " (Croydon).-When construct-
ing condensers, does it matter whether the
plates are thick or only foils ? I mean, does
it impair the efficiency of the instrument or
alter its effective capacity ?

No ; as long as the material used is of a good
conductive nature, the thickness is immaterial. The
reason of this is because in a condenser you are
dealing with static electricity, which, of course,
rests on the surface of the plates.

S. E. D. (Thorpe Bay).-Why do not H.F.
transformers have iron cores in the same way
that L.F. transformers do ?

Because the presence of an iron core would greatly
increase the inductance of the transformer. This
increase in inductance would cause a very great
increase in the impedance of the circuit, and this
would choke the high -frequency oscillations and
prevent them getting through to the grid of the
detecting value. In the case of the low -frequency
transformer, the large number of turns and the im-
pedance are necessary as they choke i'my thigh fre-
quency oscillations that arc present, and also assist
in tight coupling between the primary and secondary
of the transformer, thus giving the maximum output.

(Continued on page 92 )

By JOHN SCOTT-TAGGART, F.Inst.P.
(Editor of " Modern Wireless ").

THE more you know about the
theory of Wireless and the
better acquainted you get with

the !'reasons why," the better results
you'll get from your Set.

This new Book by the Editor of
Modern Wireless explains all those
difficult points which have often
puzzled you. Reaction, self -oscill-
ation, high -frequency amplification-
all these and many

cf interesting diagrams
plained fully by means 2/6
other principles are ex -

and clear wording.
Get a copy to-day-
you'll need it often for
reference.

From all
Booksellers,
or 2 8 post
tree direct.

QZ Pregs1rt&
PUBLISHERS OF AUTHORITATIVE WIRELESS LITERATURE

DEVEREUX COURT,STRAND.W.C.2.

W.

SAVE MONEY
A 6 -volt, 40 -Amp, Battery
Recharged for fourpence.

AT HOME.
OUTFITS FROM 30'-

WOOLHOUSE, SHAY LANE, HALIFAX.

-HEADPHONES--Special Lines --
GENUINE ERUNET....251. Add postage
B.B.C. FEDERAL 25 Meuse.
B.B.C. FELLOWS 21 6B.B.C. BROWN'S Featherweight 30'-B.B.C. STERLING Featherweight 32 Best HEFLTZITE Crystal Detectors,

horizontal halt & Socket on Ebonite Base 5 /7 -Stranded Aerial Wire, 100 feet 2 / 9
RADIO INSTRUMENTS: Crystal Set Com-plete, £4 17s. 6d. FELLOWS SUPERCrystal Set Complete, £4 15s.
WORTHAMIBLAIO, & Co,, Waltham Cross.

!

We have phones at 21/- and
25/- in stock, also

B.B.C. Crystal Sets at £2-2-0
Information and expert advice

freely given to callers.
Illustrated Catalogue, including
List of Stations, Post Free, 6th

EONSWIRELESS SUPPLY CO.,
115, FLEET ST., E.C.4.

(Next "Daily Express" Oflice3.)
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RADIAX
WE SATISFY YOU

THIS SIGN GUARANTEES
Greatest Radio Value
and certain Satisfaction.

wE help you to build your Set from Radiax Components-each
designed to form part of a highly efficient machine. Each Set
of Radiax Parts is complete, and can be quickly built up into

a unit which is highly professional in its style, quality and efficiency.
A Handsome Oak Cabinet is included, the
Ebonite Panel is ready drilled, and every detail
such as screws, connecting wire and insulated
covering are provided.

PHONES
Bargains in Phones. Remit now

if you want them.
4,000 ohms .. .. pr. 22/6
!2, oo ohms, extra sensitive 25/ -
Single phones with cord and ,

handle, for Ladies,
2,000 ohms .. .. 10/6

A few only low resistance phones
for use with transformer, per-
fect single instruments.. 5/6

The sizes are liberal, and a complete set of
Radiax Units forms an installation of which the
experimenter may be proud.

CONDENSERS. We are Manufacturers.
Set of parts Set of parts with

Size. for panel with Assembled pot. oak case, The same
end plates. for panel. ebonite dial, etc.

complete.
assembled.

.0012 8/6 13 6 10'6 22'6

.00t 7/6 11 6 14 6 18 9

.005 5/6 8 6 12 6 156

.003 4/6 ' T 6 11,6 14 6
Vernier 3/3 4 6 9 - 10'6

Condensers, fixed to .00r
over .001

ContIM'iser and Crid Leak
combined

Coils, Honeycomb Igranie
from 5/- t

A v

1'6 5/6
;-way, all eboni te 13 6

Cel ok;id Labels, Condenser,
29 Telephone Reactance, Sc. 2d.

Catincts, Handsome Polished
o 10,6 Oak, 7r x 57 .. 6 3
arietv of sizes. in stock.

The whole range of Radio Components and Stud Receivers is manufactured or
stocked by RADIAN LTD. Business hours 9 to 7; Sats., r o'c. Call or sendstamp for lists.

RADIAX LTD.,
4, PERCY STREET, LONDON, W. 1.

'Phone: Museum 490. (Behocen Rathbone Place & To!lenham Cuurl Rd.)

RADIAX DETECTOR UNIT
A Commencing Set.

Unit 1 Detector Set . 21/-
2 L.F. Amplifier .. 38/6

2 Coil Holder .. 4/9
.0075 'Variable Condenser .. 13/6

Valves Extra.
"l'he aboyc provides the most effi:!i.nt possi-
Lie s -Valve Set at an exceedingly low
price and includes the use of reactance.
A splendid
54-vo;t DRY
BATTERY
Complete in
case with -

terminals,
10/- each.

LOUD SPEAKERS
The Radiax Challenge. An efficient

well -looking and modest priced
instrument .. .. 32/6

The Duplex. Comprising z receivers
and much better tone is obtained
than when one diaphragm is over-
loaded or increased in size.. 50/.

iiiimuiniinimmuulluillumilluumminniniumniumumnnunnumumummumunwimmuumuum uminumummininiiimiiiiumumilininiummunnummunui.

WIRELESS
.6611611661811861111111611101611111611P111118111116111111

Head 'Phones from 18/6 per pair. Valve llolders, 1/- and 1/3 each.
Leading -in Tubes, 1,-, 1/3, 1/6 each. Switch Arms, 1/- and 1/3 each.

each,.
Pocket Crystal Set, 17/6 each.

Egg Insulators, whit 2/6
per dozen.

Inter -Valve Tiansfonwrs, ratio 5-r. Finest Manufacture, 14/6 each.
Filament Resistances. Extraordinary value. Velvet action, 2,-, 2 6 ca.
Slider Plunger, complete, 4d. ea., 3/8 doz. flertzite, 1/-, 1,3, 1,6
Aerial Wire, 7/zz hard drawn copper, in too ft. lengths, 2;8
a -Volt Batteries 4d. each. 3 6 n..r dozen.
Crystal Detectors,'1 /6, 2 3 and 2/6 each, also all voltages in Ever Ready
Wireless Batteries in stock; 6 -volt , 3 6 ca., 36 -volt 8 6 ea,. $6 -volt 15/ -ca.

We have just received a large quantity of Ebonite in all sizes.
We Have a Large Stook of MULLARD an.] EINSWAN VALVES.

CRYSTAL SETS, Stampzd B,B.C., 36/6 each
THE HOUSE FOR EVERYTHING ELECTRICAL,

Trade] WHOLESALE AND RETAIL [Supplied

L. APPLE, LTD., Electrical Engineers,
13, BREWER STREET, REGENT STREET, LONDON, W.1

tsi,

ORS
ACCUMULAT

(elt44V 20A

E
ACCUMULATORS

HAVE
20 YEARS'

REPUTATION. Al.
Calls Guaranteed.

Accumulators
charged on

the premises
day and night.

ACCUMULATORS

SPECIALOFFER
AT REDUCED PRICES.

Ignition Act. A.H.
No. Voltage. Cap.Amps. Capacity. Price.
1033 9 11
1310 4 12 11
1315 4 14 11
1320 4 16 11
1330 4 22 6
1349 4 29 -
1410 6 18 9
1420 6 27 6
1430 6 33 9
1440 6 39,6

carriage extra.

RICHFORD & CO.,
153, FLEET ST., LONDON. E.C.4.
Telephone: Holborn 5126. Estab. 1376.

Specialities
ACCUMULA-

TORS.

WIRELESS
ACCESSORIES,

VOLTMETERS.
Complete in
plush -lined
case. very

reliable,
etc., etc.

6/11
Postage 61.

C. OLIVER
207, ALTMORE AVENUE

EAST HAM, LONDON, E.

EBONITE
SPECIAL FOR RADIO

PANELS, 6" x 6" x
(Any size cut)

LEAD-IN TUBING, 1" x 9" .

CONDENSER DIALS..

KNOBS, 2 BA bushed ..
S_nd Stomp for Ou  Est

.. 2/8 each

-/6 each
1/3 Each
-/5 each

ALL WIRELESS
PARTS in STOCK

POST ORDERS BY RETURN
CASH WITH ORDER

POSTAGE & PACKING EXTRA

I
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HULLO! HULLO !
Look at our Prices and Compare with our

Competitors

VICE SpE.CIIL I ZE IN
VARIABLE CONDENSERS

Photograph of one of our 0002 Type.

We consider that our Condenser isthe very best on the market.Note our Special Features:
1. EBONITE DIAL, 0-180, and Knob (much

superior to Brass Pointer Enid Icorino Scale).
2. EBONITE CIRCULAR Top andBottom End Plates, accurately drilled

for assembling acid panel mounting, includ
in centre bush and not,

3. CONTINUOUS CONTACT COIL CON.
NECTION and not.Everything ready to assemble, to-gether with Ebonite Knob, all thenecessary aluminium vanes (fixed and

moving!, spacers, spindles, nuts,
washers, etc.

U
A eneinbled

naSSOltibled Complete
Parts of for panel

above inchtd- mounting,
lug knob but incl. knob,
w !Clout dial & dial. and

end plates endplates.
6/3 12/6
5/3 11 6

10,'-

7/6
6/6
5/9

No. of
Capacity. Plates.
.001 57
.00075 43
.0005 29 4/3
.0003 19 2/9
.0002 13 2/3
.0001 7 2/ -
VERNIER 3 1/9 . 5/3
If Ivorine Scale and Pointer required instead
of Ebonite Dial, deduct 9d. from each of the

Assembled Condenser prices.
Packing as. Postage, 1/- per sett 2 sets; 1/3;

3 sets 1/6.
Full details how to erect enclosed witheach unassembled Set.
Top and Bottom Ebonite Circular EndPlates, 1/6 per pair. By post 1/9.
NOIT:.-Stote whether required Bottom Plate

Circle or Half -circle, as shown in photo.Ebonite Dial, 0-180. Best quality. Bored
in centre. 1/3 each. By post, 1/6.Ebonite Dial, 0-180, and Knob com-bined, 1/9. By post. 2/3.'Ebonite Knob: Tapped 2 B.A., 41d. each.
13y post '7d.Ebonite Valve Holders, (best quality), com-
plete' with 8 nuts, 1/3 each. By -post, 1/8.Superior Fixed Condensers: .0003, .0005.
.001, .002, 1/3 each. By post 1/6. Above
.002-.006, '1/6 each. By post 1/9.Laminated Switch Arms, with Knob.
(best quality), 2/- each. By post, 2/6.Filament Resistances, Inc. Knob. FIRST
QUALITY, 3/0 each. By post, 3/6.Aerial Wire 7/22 bare copper, stranded.
Price per 100 feet, 3/-. By post 4/-.Brunet Headphones, 4.000 ohms, 25/. a
pair (complete). By post, 26/3.

Basket Coils. Range 300 to 3,000 metres.
Per set of 7, 4/3. By post 4/9.

COLOURED Sleeving, lt. m/m, 6d. a
yard. By post. 9d.LARGE STOCK OF Vanes, SpacerWashers, Brass Washers, Nuts, Rods,

Terminals (4 B.A.), Valve Legs,Ebonite Sheets, etc., at current prices.
SPECIAL ATTENTION GICEN

TO MAIL ORDERS.
All Goods Despatched by Return.
Subject to Seven Days' Approval or

Money Returned.
SEE OUR SHOW WINDOW -
39, Great Windmill Street, W.1

WhitesidelBloonitield & Co.,Ltd.
1 & 2, Ham Yard, Great Windmill
St.,PiecadillyCircus,London, W.1.

Open 8 to B. Telephone: Regent 3749.
(Ttt u minutes Piccadilly Circus )

Trade Enquiries Invited.

RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued from page 90.)

E. K. R. (Wembley). -Why is it that my
set will work quite well without any H.T.
applied to it ? It is a single valve set, and I
am able to take off the H.T. battery, short the
H.T. terminals, and still hear 2 L 0 quite well.

Your valve is acting in the manner of a two elec-
trode Fleming valve rectifier, and merely rendering
the received energy uni-directional. In the circum-
stances yen should obtain much better results with
the H.T. battery in circuit. If you are not, then there
must be some slight fault in the circuit.

*

" ELECTRON " (Glasgow). -I find that I get
better results when I disconnect the grid leak.
Why is this ? Is there any reason why I
should not leave the grid leak disconnected if
results are good ?

No reason at all. Doubtless your grid condenser
" leaky." That means to say that probably the in-

sulation resistance between the two terminals is
somewhere around the order of grid leak resistance-
i.e., two or three megohms.

* *

n PHONES " - (Warminster). ---I have two
pairs of telephones of similar make, one pair
of which will work all right by itself but the
other won't. If I place them in parallel they
both work, but if I place them in series neither
pair will work. What is the cause of this
peculiar behaviour

No doubt there is a broken or imperfect connection
in one of the earpieces, or the leads of the pair that
will not function alone. Therefore, it is obvious that
when placed in series, this bad connection would
prevent the current from flowing through the other
pair of telephones as well. When, however, the two
pairs are placed in parallel, the pair that are OK
would function and allow a free path -more or less -
for the current, and would induce or allow it slight
diversion of current into the faulty pair. This would
be quite sufficient in tile case of high resistance
'phones to enable them to reproduce signals more or

* *

" TRADER " (Brighton). --Is any licence or
special permit required to make wirelesS ap-
paratus ?

No, not if the articles manufactured do net infringe
existing patents. In this case licence for manufacture
must be obtained from the patentees.

* * *

" QUERY " (Sheffield) asks for a criticism of
his two -valve, tuned anode circuit, contain-
ing one H.F. valve and one detector.

Your circuit is fairly correct, but you will need
to have the grid leak connected from the grid to
the earthed filament, and the grid condenser in
series between the plate of the H.F. valve and the
grid of the detector. You will find that a '0002 or
'MOS mfd. variable condenser will be most suitable
across the anode coil : we do not think a '0005 or
larger would be at all satisfactory. You can use
variometer tuning for the anode if you wish, but the
tuning will be very critical. Why not let the reaction
coil couple with the anode coil, having each of the
basket type ? This would then obviate tile risk of
causing interference.

(Continued on page 94.)

1

Patents and Trade Marks. Advice Hand -book
and Cons. free. -B. T. KING, Regd. Patent
Agent (G.B. & U.S.A.). 146a, Queen Victoria
St., E.C.4. 'Phone : Central 682. 36 yrs. refs.

WIRELESS INVENTORS

ACCUMULATORS, H.T. BATTERIES,
AND VALVES.

NEW AND GUARANTEED.
9 -Volt, 25 -Amp., Celluloid ..11,3. Postage 1/-
4 -Volt, 40 -Amp. 17/6 6 -Volt, 40 -Amp. 25/6
4 6 60 31/-
4 7, 80 27/- 6 80 36/-
4 100 33/- 6 100 45/-

Packing 116 extra. Packing 2/- extra.
MULLARD ORA VALV S ..15/- Postage 6d.
MARCONI ' It " VALVES ,.17,6, Postage 6d.
36-V., H.T. Battery, He lesden,

with Plugs .. 8,'6. Postage I/-
60 -V. H.T. Battery, He lesden,

with Plugs .. ..14/-. Postage 1/ -
Cash with order. Goods despatched per return.

LOWKE & SONS, LTD., Northampton

NO WAITING
OUR MAIL ORDER
DEPT. IS NOW IN

FULL SWING.
Write for Catalogue
just published, FREE.

GRIFFIN WIRELESS SUPPLIES Co.,
80, Newington Causeway, London,

S.E.1.

ACCUMULATOR
CHARGING SERVICE.

ACCUMULATORS COLLECTED, RE-
CHARGED, and DELIVERED WITHIN

FIVE MILES' RADIUS.
Inclusive prices as follows

4 -volt 40 amp. hour .. 1 9
4 -volt 60
4 -volt 80

'6 -volt 40
6 -volt 60
6 -volt 80

S. PRINCE, Malt Street, Old Kent Road, S.E.1.
(Over 50 years' experience.)

Phone: Hop 2390 ; after 6 p.m , New Cross 1574.
WIRELESS ENGINEER offers services as con-
sultant to amateurs constructing or purchasing
receiving sets for small fee. Would also

iindertake constructional and repair work.
SLADEN, ).6, Denbigh Street,Victoria, London, S. W.I.

WIRELESS MASTS
291t 19/6 ; 35 it., 35I-; 45 it., 451- : 50 it.. 501 --
Complete with necessary Iron Fittings, Stay.
Lugs, etc. for IMMEDIATE ERECTION.
Will gave you endless trouble. Don't be
misled by offers of odd, unpainted, or in-
ferior thin steel poles without fittings.
Bamboo Spreaders. Guy Wires. Strainers.
Aetna! Manufacturers :[List,part irolars,3d.
THE AMATEUR WIRELESS SERVICE,
Pert. 7 P W . 33. Elms Rnad, Aldershot.

YOUR SET IS ONLY AS
GOOD AS ITS CRYSTAL

ETHERITE
Crystals will give you
clear and loud speech

MOTE & 11ORNITE 1
& COPPER PYRITES 1 -

SILICON 4d.
GALENA .. 4d.
ETHERITE (SPECIAL) 1

Any of above mounted in cups 6d.extra percrystal
Dealers write for special prices

ETHER Ltd., Halford St., Smethwick

RADIO PHONE RECEIVING.
A PRACTICAL BOOK FOR EVERYBODY.

Edited by
91- net. ERICH HAUSMANN. 9/- net.

Nide prominent authorities present the
latest information on the radio phone in
an extremely simple and understandable
manner. As a guide to the proper selec-
tion of apparatus, as well as to the theory
and practice of receiving messages of
varying wave -lengths, and transmitting,
it will prove of great value to both

amateur and technical readers.
CONSTABLE AND COMPANY, LTD.,
10 and 12, Orange Street, London, W.C.2.

LUNCH HOUR RAMBLE
STROLL ROUND TO

SPENCER'S STORES
4-5, MASON'S AVENUE,
BASINGHALL STREET,

LONDON, E.O. : :

CHEAPEST HOUSE IN CITY
FOR WIRELESS PARTS & SETS

PRICE LISTS FREE.
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" LISSEN " ANODE REACTANCE
(PROVISIONAL PATENT)

Use this Radio Frequency, Ampli-
fying component to increase the
range of your set. Largely elimi-
nates static and other disturbances.
Strengthens weak signals., brings in
distant stations. Allows use of in-
door -aerial where otherwise not
possible. Has a "Lissen" Rotary
Switch all
complete. Can
be fixed in two

minutes. Only one
hole to be drilled in
panel, and two sol-
dered connections
made to tinned tags
provided. In two
ranges. One gives
maximum efficiency

n Broadcasting
band of wave-
lengths, 15o to 600
metres, 6 tappings,
complete with mul-
tiple 27/6switch

The other covers 15o to ro,000 metres, 32/6
to tappings, and multiple switch,
Only thing of its kind on the market. Provisionally
protected. Saves hours of work. Sent out with 11

diagram and simple instructions. SELF -TUNED,
NEEDS NO
CGNDENSER.

" LISSEN "
MULTIPLE TELEPHONE BOARD
That illustrated takes lour pairs of telephones in series,
with switch to cut in and out any desired number
up to the limit of board. A useful accessory to any
equipment. Beautifully made and finished. Has the

,Fs.,
usual smooth, wiping contact always as- .0,5/.
sociated with " Lissen " switches. Price

"LISSEN
COMPONENTS

" LISSEN " ROTARY SWITCH
(PROVISIONAL PATENT)

An 18 -point switch in one unit, with knob and
engraved dial. Mounted by drilling only one
hole to take threaded shaft bushing. Smooth
wiping contact. Tinned soldering tags 'fixed
to make; soldering simple. Does away with
drilling, contact studs, nuts, washers, makes
assembling absurdly easy. A boon to makers,
and amateurs in a hurry to get a 1 ("ti
set going. Price `407"

Note new works address:

LISSEN
COMPANY,

WOODGER ROAD, GOLDHAWK
SHEPHERD'S BUSH, LONDON,

WELL. THOUGHT OUT-
THEN WELL MADE

If your dealer does not stock, send
direct. No extra charge for postage.

" LISSEN " LOW -FREQUENCY
INTERVALVE TRANSFORMER

Type T2
Ratio 4 to I. It is entirely distortionless. A
scientific instrument in every way. Testel
between winding and winding and frame at
1,000 volts. The design and heavy windings
completely eliminates any possibility of break -

ROAD, down. Gives great amplification -ajo. -W.12.uwith perfect purity of tone. Price drd

+GUARANTEED
VALUE

nIidaldnilIn111111111111111fild11111111111111nY

ONLy by manufacturing these
Wireless Accessories and Sets

in very large quantities are we
enabled to offer them at such
attractive prices..Crystal Detectors. Post free

2/4 each. Assembled on Ebonite
and finely finished. Remark-
able value.

Fixed Capacity Condensers,
0.0003 to 0.001. Very efficient.
Post free, 112 each.Brunet French Headphones
(double). Post free, 21/6 pair.Filament Rheostats, for I,
2, or 3 Valves. Post free, / 9ea.

Switch Arms. Splendid value.
Post free, 1/6. 'Write or call at:
The FA IE EVE{ alTa 11!
ELECTRICAL COMPANY,

III, Wilton Road, Victoria, S.W.1
Telephone, Victoria 11_0.

We al-
ways bold large
stocks of every-
thing electrical.

Complete Sets of Parts for
making Variable Condensers.
Everything ready to assemble. and
consisting of the following Accuraie
Aluminium Fixed and Moving Vanes,
Large and Small Spacer Washers,
Centre Square Spindle (screwed ends,
2 B.A.), 3 Side Rods, Nuts, and
Brass Washers (2 B.A.), Pointer
Scale, Terminals, Bushes, Spring
Coil Washers, Beat Quality Knob
(with 2 B.A. Nut).
Price for Complete Sets, 2/3 to 7/6.
post free.

1111111111111111111111111111111111111111111,

Add this low Frequency
Amplifying unit to your
Crystal or Valve set. It
will give you about five
hundred per cent, increased

signal strength,
MADE OF BEST MATERIALS.
Can be connected to any set in two
minute+. Approved by the Post -
Master -General, and stamped BBC.

Price, Rig £4
-

9
-

6

STAMP FOR LIST

THE ENSIGN RADIO CO.;
15, Strand, London, W.C.2.
(Next IO('laxing Cross Station.)

CW,

ELIMINATE DISTORTION

0,
pio,,,q.

...,,,

-....

'

tii

'7164-11
tAle,,.

DUE TO CONDENSER ACTION, and secure
PERFECT TONE RECEPTION BY U S IN G

"iGRANIC"
GIMBAL MOUNTED HONEYCOMB COILS with CIMBOLDER TUNING STANDS

(WRITE FOR LEAFLETS Z11)
See Our Stand No. 9 (New Hall Gallery) Ideal Horne Exhibition.

411,k...
000, GLASGOW BIRMINGHAMar,, FRANIC

e
Ginthold r Tuning StInd

(Patent applied for)

MANCHESTER NEWCASTLEELECTRIC Co.. Ltd.
BRADFORD 147 Queen Victoria St., LONDON CARDIFF

Works: Elstow Road, BEDFORD
,elaWleeM-
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Practical Wireless

ValveUrcuits
By

John Scott -Taggart, F. Inst.P., Editor of
Modern Wireless.

IF you are thinking of building your
own Set, or of improving your

present one, then you must have a
copy of this new Book.

Start with a good Circuit-a practicable
one-and you will save perhaps hours of
unnecessary labour.

A description of every Circuit is given,
together with typical Condenser and Re-
sistance Values. Remember that every
Circuit has been actually tested and its
efficiency guaranteed.
Contents-

Crystal Detector Circuit-.

Circuits.Single-Valve

Circuits, Ise-
I

Valve
I Circuits, Four- Valve Circuits,

and Five - Valve Circuits,
Local Oscillators for Iletero

I
rom alldyne reception of C.W. Valve Booksellers

I Transmitter and Radiophone or 2/8 postCireuits. free direct.

6

MalifOreSSTta:
PUBLISHERS Of AUTHORITATIVE WIRELESS LITERATURE

D EVEREUX CO U RT, STRAN D.W.C.2.

Safety and Service Ensured with our
WIRELESS BATTERIES IN EBONITE

CONTAINERS (Special Valve Type).
No danger from fire. No risk of being cut off.
4V 48 AH 6 38x3 78x8 1/2 £2 2 6

. Teak crate with strap handle 71 -
Filling and charging - - 2/-

6 V 48AH 6 3 8 x x 81 - - £3 5 0
Teak case with strap handle - 8 6
Filling and charging - - 2 6

HEADLAND & KNIGHT, Battery Specialists
Trade supplied.) 4, Gt. Marlborough Street, W.I.

- RADIOTORIAL
QUESTIONS AND ANSWERS.

(CQulinued from page 92.)

H. A. D. (London, E.C.).-Why is it that.
.H.F. transformers are always wound with
very fine wire, whereas resistance is supposed
-to be 'detrimental to efficient working ?

The reason why H.F. transformers are wound
with fine wire and thus given some fair resistance,
is in order that they should possess just a slight ten-
dency to aperiodicity. This means to say that there
will be a certain amount of choking, although very
small, which'. will cause the 11.1'. circuit to provide
rather rougW.thning. It is not advisable to in-
troduce the eX'tremely fine tuning possessed by a
tuned anode circuit, for instance, where rather faint
signals and not a great amount of wirelesS skill is
available.

" RADIOFAN " (Bristol).-Instead of em-
ploying a single crystal which has even at its
best a very great resistance, if four or five
crystals were placed in parallel, surely a greater
current would be available to flow through
the phones ?

At first it would appear that such winds' be the
case,, but unfortunately it is not so. Now, the func-
tion of a crystal detector is to rectify an oscillating
current. It does this by offering a large resistance in
one direction and a smaller in the other. For example,
these resistances might be 100,000 and 10,000 ohths,
so that it is not absolutely a unidirectional current,
that results, but an alternating current to a certain
and very great extent stronger in the one direction
than the other. As there is a resistance of 10,000
ohms in one direction and 100,000 in the other, we
can say that there will he 10 times the current flow
in the former direction. Now, if we place another
similar detector in parallel with the original detector,
the result will be that the resistance in each direction
will be halved-i.e., 5,000 and 50,000 ohms-so that
you see the resultant current flow will still be only
10 times stronger in the one direction than the
other, and although more might flow in the easier
direction, there will, on the other hand, be more
flowing in the opposing direction. Thus you will see
that no real advantage results in the employment of
more than one crystal detector on the one set.

*

F. C. (Radlett).-I have one of the Siemens-
Halske valves, but cannot obtain any good
results out of it. Why is this ?

Probably you are expecting a hard valve to detect.
as efficiently as a soft one. When buying this type
of valve you should endeavour to get a soft one if
you wish to use it as a detector,. remembering at, the
same time that you will probably have to alter the
value of your grid -leak to suit the valve.' The harder
variety of these valves will give -good results as
amplifiers if you use about 80.volts or so on the
plate, and about 4 volts on the filament.

E. B. (Wanstead).-What is the best all-
round insulating material for both indoor
and outdoor apart from ebonite, which
is so expensive ?

A good, hard, dry wood well baked in paraffin
wax.

(Continued on page 93.)

ELECTRADIX RADIOS
Immediate Delivery
from our Huge Stocks.

Everything from a Recorder to an
Earth Clip.

The best equipped City depot.
COME AND SEE US.

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

Metropolitan Railway.

LESLIE DIXON & CO. ArenTueel..iI In.

9, Colonial Avenue, London, E. I.

CRYSTALS
Are you satisfied that you are getting the best results
from your set? A poor crystal will mar a good con-
cert. To safeguard yourself, buy the " AMAXITE"
crystal which has been tested and proved to possess
the highest degree of sensitivity and efficiency in
Wireless Telephony. Price 2/6, post free. Only

obtainable by post from-

THE AMAX CRYSTAL CO.
(Dept. H).

Red Lion House, Red Lion Court, Fleet St., E.C.11,
ll'rite for Price List of all crystals.

-GLASS COVERS-
for Detectors

We guarantee every tube to be cut dead square,
exactly the same in length, and net exceeding
sinni. variation in diameter. Send for price list to

J. E. Poulten & Ecn,
31, Meredith St., Clerkenwsll, London, F.C.1.

GREATEST POSSIBLE VALUE IN
VALVE AND CRYSTAL RECEIVERS

AND ACCESSORIES.
Coin jo etc Installation v.

MAINTENANCE. TECHNICAL ADVICE, ETC.
\ A INE SETS from £3 10 0

SETS 0 0
For Prire List please apply -

R. LAWLER (late Marconi Co.),
1, Ivydale RI.. Nunhsal, London, S. E.15.

ACCUMULATORS
Stocktaking. Ex Deptional Offer.

Brand new Celluloid Accumulators.
Best British Make, guaranteed.

4 volts 60 amps. 19/6 (usual 35.6)
4 , 80 24/- 42/-,
4 100 27/6 48/6
6 60 29,6 53 3
6 120 110/ -(in teak box)

Approval willingly. Carriage extra.

H. SMYTH, Ltd., 53,Museum St., W.C.1

21/6
Complete
HEAD-
PHONES

4,0011

THE CHEAPEST
2 - VALVE SET

L9-0-0, complete with HEAD-
PHONES, ACCUMULATOR. Etc.

B.B.C. surcharge extra A-0-0
INTERVALVE

TRANSFORMERS
Cash returnel if sot ,atisfartory

2 0/ - each.

OP a, c

British I ke throughout.
BRITISH CENTRAL ELECTRICAL CO., LTD.,

6 & 8, ROSEBERY AVENUE, LONDON, E.C.I.

 11141/11
iLARITONE"

NI LOUD SPEAKER
a

will add greatly to your Wireless plea-
sure. Satisfied users say it is the best.

a
£6 2s. 6d. 4000 ohms.
£6 0 0 120

a o/r FREE

CRYSTAL SETS. V,.LVE SETS,
'PHONES. AERIALS, AND ALL
ACCE =S. FIRST GRADE
ONLY. WRITE REOUIREMLNTS

II WALTERS & CO.,
x 29, Alcester Road South, BIRMINGHAM.II 1111111/1111.

a

a

a
a
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STOCKS"N" "STOCKS"
SEND FORM
FREE LIST.We have a Competent Dispatch Department and Ample Stocks pioRNATI
ACCUMULATORS.

ACCUMULATORS, 4.40 19 11
4.60 .. _ 27 11
6.40 .. 27 11
6.60 .. 35 11

BRITISH HEADPHONES. 4,000
ohms, light, very sensitive,
beautifully constructed, Else-
where, 35/- Postage, 1/-

!! B.T.H."Genuine French Head-
phones, 4,000 ohms. Postage,

25/ -
Picard Headphones, 4,000 ohms.

Postage, 1/- .. 22/6
All guaranteed phones, double

earpieces, and complete with
cords.

AERIAL WIRE, 7/22 copper, in
100 ft. lengths. Postage, 1/- 3/ -

ALUMINIUM VANES, 22/24
gauge .. ..per doz. 6d.

BASKET COILS, 7 in. set..
BRASS NUTS, 2 to 6 B.A., 4d.

doz. ; washers .. .doz. 2d.
BRASS ROD, screwed, 2 to 6

B.A., in 12 in. lengths .. each 4d.
BUZZERS .. 3 6

Capacity Price Assembled
.001 6/6 .. 12 6
.00075 .. 5/6 .. 12, -

'Phone : No.
4790 Regent.

COIL HOLDERS, on ebonite,
mahogany base, two-way .. 4 6

- Three way, solid ebonite, with
long arms.. .. , 9 6

COIL HOLDER SOCKETS .. 1 -
CONDENSERS (fixed), any ca-

pacity .. 1 3
CONTACT STUDS, complete

with nut and washer, by },

CRYSTAL CONDENSERS, 1d.
each ; 3 screw .. .. each 3d.

CRYSTAL DETECTORS, solid
brass on ebonite .. 2 6
Ditto dust proof, in glass case 4 6

CRYSTAL CUPS, Id. each ; 3
screw 3d.

CRYSTALS, Hertzite,1/3 : Zinc-
ite, 9d. ; Galena, Silicon,
Bornite, Pyrites, Chalcoprite,
Carborundunt ..each 3d.

EBONITE DIALS, engraved
0-180 1 6

EARTH CLIPS, Copper .. each 4d.
FILAMENT RESISTANCES,

velvet action .. .. 2'6 -and 3.6
RESISTANCE FORM ER S each 1 -

6d.

GRID -LEAK AND CONDEN-
SERS combined .. .. 3,6

INSULATORS, egg, 2d. ; reel,
2d., mica. 3d. sheet ; shell .. 4d.

INSULATING SLEEVING, 1

mm., 44d. yd. ; 11 mm., yd... 5d.
INSULATED TAPE, * lb. roll.. 9d.
INDUCTANCES, wound 22/24

enamel wire, 12 by 4. Postage I 3.3
INTERVALVE LOW -FRE-

QUENCY TRANSFORMERS
finest manufacture, ratio 4 to 1
12 9 ; ratio 5 to I. Postage, 9d 14/6

KNOBS, with Brass nut insert,

LEADING -IN TUBES, ebonite,
with terminals, 12 in., 1(4;
9111..1 2 ; bin. 1,' -

LIGHTNING ARRESTERS,ap-
proved type .. 5/ -

SLIDER AND PLUNGER com-

SLIDER RODS, in. sq., 12 in.
or 13 in. drilled .. .. 4d.

SOLDER, ALUMINIUM, a stick 9d.
SPACER WASHERS, small 2d.,

large .. doz. 3d.

41d.

4d.

sC.011SElE.K.E7PIE CONDENSE: S PARTS.
.0005 .. _ 4 6 .. 10;6 .0002 _ 2 3 .. 6/-

' Price Assembled Capacity Price .ie,sembledCapacity

.0003 3!- .. 7,6 .0001 .. 2,- 4,9
Kindly forward ample Postage. Balance fully refunded.

Drilled Circular Plates,. not ends, 1, 6 pair. Everything ready for assembling. Postage 1 /- set extra.

SWITCH ARMS, laminated
blades, complete .. 1,6 and 1/ -

SWITCHES, S.P..S.T., 1/6 ;
S.P.D.T., 2,'-; D.P.S.T., 2;6;

SCALES, ivorine, engraved 0-180 41d.
SCREWS, countersunk, cheese -

head, and round -headed, all
B.A. sizes, I in. and in.,
Sd.; in. and 1 in. .. doz.. 9d.

TABLETS, earth, aerial, phones,
etc. .. .. ..each 2d.

 TERMINALS, special large, with
nut and washer, 11d. ; W.O.
type, 2d. ; telephone, 2d. ;

3/-

2d.
TIN FOIL .. .. sheet 4d.
COPPER FOIL .. .. sheet 4d.
VALVE HOLDERS, turned, ebo-

nite, with nuts .. _1/3 and 1
VALVE PINS ..each 1d.
VALVE SOCKETS .. ..each 1d.

doz. 9d.
VALVE SOCKETS, with shoul-

der .. doz. 1/ -
WANDER PLUG, 3d. ; Wood's

Metal 4d.

Capacity Price Assembled
Vernier .. 1/9 .. 3/-

'Grams : " Stocks "
Regent 4790 London.

SUPPLIED. 7, BEAR STREET, Leicester Sci London, W. 1.TR ADE

Dead opposite Daly's Theatre, Cinema De Paris at corner, Leicester Square Tube. Buses Nos. 1, 24, 24a, 29, 29a, 44, 48, etc., pass by. Charing Cross one minute.

" S 'X' "

ccuie7:7\
I will glue you £50
if I fail to produce over 7,000 testi-
monials from others I have helped to

A Successful Career.
Yours to Success

We teach by POST.

Most Moderate Charges
Payable Monthly.

Learn a trade or Profession.

Every man is the architect of his own fortune ?
Write for one of our FREE BOOKLETS on any of the following subjects :

Architectural Drawing Engineering Pattern Making
Building ConstructIon Foundry Work Salesmanship
Clerk of Works' Duties Internal Comb. Engines Sanitation
Aviation Marine Engineering Shipbuilding
Boiler Engineering Mathematics Structural Engineering
Boiler Making Matriculation Surveying & Levelling
Chemistry Metallurgy Telegraphy & Tele -
Civil Engineering Mining phony
Concrete and Steel Mine Surveying Wireless Telegraphy
Draughtsmanship Motor Engineering Special Course for
Electricity Naval Architecture Apprentices
WE SPECIALISE IN ALL EXAMS. WIRELESS. ELECTRICITY,

P.M.G.. C.G.I.. A.M.1.E.E.. and B.C.D.
If you are preparing for any exam.ask our advice. All particulars free of charge
Parents should seek our advice for ADVICE FREE
their sons. If you are interested
in any of the subjects mentioned rif
above, write, naming the subject,
iii'id we will send you our FREE
BOOKLET. Please state your age.

Courses specially combined
t3 meet all- requirements.

I Department ;1w SHEFFIELD

STEVENS'S
AUCTION ROOMS Ltd.

Established 1760

38, King St., Covent Garden, London, W.C.2

A Great Sale by Auction - of
Ex -Government Wireless Apparatus

including
C. W. Mark III 3 -valve Amplifiers, Mark III
Short Wave Tuners, B. Mark II 2 -valve Receiving
Sets, B. Mark I 2 -valve Detector Amplifiers, 50
Watt Transmitting and Receiving Sets, 60 Watt
Transmitters, Loud Speakers, Wave Meters,
Variable Condensers.
Brown's Reed Type Telephones, 120, 1,500 and
8,000 ohms.
Buzzers, Voltmeters, 15 ft. Mast and a large
quantity of Miscellaneous Wireless Apparatus.

SPECIALLY CATALOGUED IN LOTS TO PPEAL TO AMATEURS.

Will be held at the above address on

WEDNESDAY, 14th MARCH, 1923
at 12.30 o'clock.

On view Monday afternoon, 12.30 to 5.30. Tuesday, 9.30 to 5.30, and on
Day of Sale from 9.30 to 12. CATALOGUES FREE ON APPLICATION.

Telephone: Gerrard 1824. Telegrams Auks, Rand, London.
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RADIOTORIAL
QUESTIONS & ANSWERS.

(Continued from page 941

PORTLAND'S BRITISH

EBONITE
6, CHEAPSIDE, E.C.

AND

32, Northampton Sq., Clerkenwell

188, Blythe Road, Hammersmith
'Phone 4408 CLERKENVELL
"Portland's A. 1. Drilling Mat,"

36 in. X 18 in. x in. 7i lbs. £1 6 3'
" Post Office B Quality Halt Mat,"

35 in. x 7i 111; X fin. . . £1 1 0
35 in. x r7i in. x .. 18 0

" Mat by Sandblasting,"
24 in. X 24 in. x in. 611bs. £1 1 0

Half sheets-halt price plus is. Postage and
Packing la. 3d. any weight.

ABOVE ARE TRADE PRICES.
Panels cut to any size, edges dressed

id. per square inch. Trade 15 per
cent. discount over £2.

TRADE. Buy now whilit I have them.
36in. lengths Leading -in Tub:. inch,

Postage and Packing is. any qiiantity.

Stocks ready.
Mail Orders to

CHEAPSIDE, E.C.
Aerial Wire, too feet
Inductance-

Ebonite, per inch .. 0
Isolo, per inch .. 0
Ebonite, 20 tappings .. 12

Crystals-
Anszite Granule. (" AGr ") 1
Hertzite

(1.

.. 3 9

8
3
6

9
.. 1 6

Silicon .. 0 4
Detectors double' claw, 'glass

cased .. 4 6
Condensers, Fixed Dubilicr 3 0

variable (Parts) .00l 8 6
Brass Parts. (Better send sample

order and ask for price list.)

T rade enquiries invited at all addresses
or from country and abroad to: -

6, CHEAPSIDE, E.C.
PHONES.

I stock most makes, 19 6 to £2 10s.
I advise 26/- " Port Li s selection."

L.F. TRANSFORMER.
" The Portland " 1416

(Trade should see this transformer.)
WIRES, BUZZERS, LOUD
SPEAKERS, PULLEYS, COILS,
MICA, TINFOIL, SLEEVING,

DRILLING, ENGRAVING.
If possible send small sample order.

SETS.
B.B.C. CRYSTAL IN EBON-

ITE CASK ET (Portland's
£5 5 -

Pa £1 12 -
M.11.C. -VAI,V1.; .\

(.10-8,-1.% I £10 10
.. £3 3 -

JAMES PORTLAND
(MAIL ORDERS

6, CdEAPSADE,
L'ON D E.C.

siI

A. P. L. (Douglas).-When connecting an
L.F. transformer and panel to a detector,
does it matter whether the primary of the
transformer comes between the plate and
the H.T. battery, or between the H.T. battery
and earth ?

Not unless a further stage of L.F. amplification
is contemplated, when it will be advisable to have
the primary of the L.F. transformer nearest to
the plate.

* *

L. M. (Bedford).-I believe I am right in
saying that using a mica dielectric a condenser
would have five times the capacity of one
of the same size using air. Does it always
work in direct proportion ? Supposing I
double the number of plates, does that
double the capacity ? If I double the distance
between the unlike plates, does that halve
the capacity, and so. on ?

Yes, you are quite correct on all -those points.

J. H. (Plumstcad). I have made a vario-
meter, using 26 gauge wire instead of 36: Will
this be detrimental to the working of the
instrument ? .

-

.No;- provided you have sufficient turns of wive,
to cover the wave lengths required it will probably
improve mattere. -

Using a .perikon detector, how. should the
batteries and pOtentiomethr be connected ?
waidetser. ate not necessary if you use that type of

K. R. (Radlett).-asks for a criticism of
his four-vahre Set:

slime you are using one 11.F. valve had reaction
we would advise the use of the loose -coupled type
of. tuner, using honeycomb coils  and- a two -coil
holder. No, we would advise --the reaction on the
tuned anode coil rather than on the secondary of
the aerial circuit. You will find this type of reaction
is Unite -elYeetiVe and - it eliminates practically all
ham, of causing interference: We do not think you

will find it satistaotory' to work with one filament
control for all the four valves.- At least three controls
should be used, one for HY., one for -the detector
aid -ore for the two amplifiers. The grid potential
control potentionieter is not necessary,. though it is
desirable if very fine tuning is to be aimed at and if
you wish to get The Most out of the set. Yes, the
control should net upon flu! grid of the II. F. valve.

* *

J. T. C. (Swindon).-Can I use three 2 -volt
40 -amp. accumulators connected in series for
the lighting of my valve filaments ?

Yes, these cells will act quite well. No, you do
not -have to alter the connections when they are to
be charged. ' Keep them in series all the time.

* * *

S. E: N. (Southampton).-Can a variometer
be used for an anode coil on an B.F.
amplifier ?
- Yee; this type of tuning will be found to be quite
effective, and the tuning will be very critical. if you
intend to use reaction coupled to this variometer it
will be necessary to experiment a little before you
find suitable valves for both coils. Unless the reaction
coil is suitable there will probably be a great deal of
howling due to too tight a coupling.

THE NEWTONIA WIRELESS FACTORY
FOR ALL WIRELESS PARTS AT FACTORY PRICES
13/15, WHITCOMB ST., W.C.2

Regent 5469 LONDON.

..INNEINLCRYSTAL SETSvomm-
Assembled and unassembled.

And all component parts.
Write for illustrated catalogue. Post free, 3d.

VALVE PANELS ON THE UNIT SYSTEM
.Unassembled

Simple to build. Full Instructions sent with each
set. Ask for particulars.

P. H. BOYS & CO.,
Electrical & Wireless Engineers,

187, GOSWELL ROAD, LONDON; E.C. 1.
'Phone : Clerkenwell 4454.

If you want to learn the elementary
principles -of Wireless; here are the two
Books you need. Both are from the pen of John
Scott -Taggart, F.Inst.P.. Editor or Mbdern

'Wireless, and a master in the difficult art of ex-
plaininglechnleal subjects lucidly and clearly.
Spend an hour with bless two Books. You will
learn exactly how ..speech and . music is
transmitted by Wireless, and the kind of
Receiving Set you should have to pick it up.

Sold by all Booksellers and Newsagents.

Wirelessari Simplified -I/
for all %,..1 -Wireless 1-

. -

posy roar rt.? POST ,n et I/1Y

adiciii'rezz lid 77
PUBLISHERS OF AUTHORITATIVE 51RELE55 lITLP.uRE 1:%,,

DEVEREUX COURT. STR AN D.W.C.2

VALVE AND CRYSTAL SETS.
Telephones, and all Accessories for
amateurs at very reasonable prices.

All orders by post promptly executed.
H GREENFIELD, .

20, D'Arblay Street, Oxford Street, London, W.1,,
(P/or/3 Regent 3072.)

HIGHEST QUALITY
LOWEST PRICES AT ASHLEY'S
Send inquiries; rock -bottom quotations by return.
Money -back guarantee on. everything. Crystal- De-
tectors,  British -made, 2/-. Crystal Sets from
15/-.B.B.C. Crystal Set, Royalties paid, -2,400
metres, 30 tulles range for telephony; the best In
the market; with aerial and insulators, _476.
Parts of last-named, all complete, with instruc-
tions for assembling, 32/0. ASHLEY HEAD-
PHONES ,British , and better than the best French,
4,000 ohms, 2116. Carr. paid on 10 / - or over.
J. & E. Ashley, 5, New Oxford St., London, W.C.1

TO WIRELESS EXPERIMENTERS. PATENT YOURINVENTIONS.
They may prove very valuable. Particulars and consulta-
tions free. BROWNE & CO., Patent ' Agents.
9, Warwick Court, Holborn, London, W.C.1. Established
1890. Telephone: Chancery 7547 -

5,000 SOLD LAST WEEK
SINGLE HEADPHONES

3/3 EACH, POST PAID
6/- PAIR
CANVOT BE REPEATED

VANN, 93, HorrsBy Ror.d, London, N.

Beginners Guide to Wireless
Explains, in plain everyday language, everything
you wish to know about Wireless Telegraphy.
HOW TO ERECT, CONNECT, AND MAKE
the apparatus required, and full instructions
for making coils, tuners, and complete valve
and crystal sets. Instructions and diagrams
for a two -valve receiver are alone worth four
times cost of the book. 112 pages, price ls.,
post free.-SAXON RADIO CO. (Dept. 14),

South Shore, Blackpool.

TO THE TRADE.
Ebonite-Copper Wire, Bare &
Covered -Aerials -S leevings,

Wireless Supplies. Prompt Delivery.
Cables & Electrical Supplies, Mica House, Offord St.,
Caledonian Rd , London, N.I. Telephone: Norsk 6o5

R Y
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ARISTOPHONE
PANEL 55

A high grade 2 - valve receiver
typical of this series.
All L.T. and H.T. batteries being
contained in the instrument case,
each set is easily portable, hand-
some in appearance and yet
readily.accessible for inspection
purposes.

54

ARISTOPHONE
PANEL 11A

A complete high grade crystal
receiver of the Panel Series.
Brown's type "A" adjustable
supersensitive Head Telephones
arc supplied as a standard feature
and are self-contained in the case.
Exceptionally fine results can be
obtained with this instrument.

_001111111

A complete range of cabinets in all periods, embodying the
highest grade 4 --valve receivers and the guest eabinet work.
Come .and see Me complete range of Elwell Wireless,

IDEAL HOME STAND 39

EXH I BITI 0 N NEW
ar
HALL GALL

24thE
RY,

Mch ist to

C . F. ELWELL,
Craven House.lcingsway.Lon.clonN!vc.

Re,ent /007
Xlframu .f/todatvj ilitrecpt Z.on den VJ.atern Ure;on Code (P5



crt.
wig ite
Handphone which has been specially
designed for ladies. It has no head band
to catch or tear the hair. Beautifully
finished, very comfortable to use and
wound to 4;000 ohms.
HANDPHONE - - 15/3 each.
Inclusive of all taxes. Postage 1,'-

,

He will use Fellows Headphones with
two earpieces in light die cast non -ringing
metal and wound to 4,000 ohms.
HEADPHONE 21/6 per pair.
hielusive of all taxes. Postage 1,1-

411 Fellows radio instruments are British Made
throughout and guaranteed.

FELLOWS MAGNETO Co., Ltd.
LONDON, N.W. 10.

Telephone : Telegrams:
WILLESDEN 1560-1. "OUIXMAG," 'PRONE, LONDON

Ideal Home Exhibition. Stand 28, New hail Gallery.

YOU ARE INVITED TO HEAR
THE B.B.C. CONCERT
ABSOLUTELY FREE

as received by

any evening from 5-6, 7-10 p.m.
Detailed instructions and demonstra-
tions gladly given without any

obligation to purchase.

By the special construction of the
LATTIKONE TUNER

an exclusive feature of every Crystophone,
signals are improved by

5070 INCREASE in Strength

Read what a satisfied user says about the
CRYSTOPHONE

Type 34.
This is truly a wonderful Set, as I receive clear tele-

phony from Paris, Brussels, Ostend, Lc Bourget, Bir-
mingham, and many other Stations, although my aerial
is only 26 ft. high one end and IS ft. the other, and Lain
situated rather low.

Eon have my congraf seta:long. and I wish your
business the best of lode, which I ant sure you trill hare
immediately the public 'have once listened -in on your
production.
Ewell. J. L. S.

2.1/23.

REVISED PRICE LIST:
" The Scout " Crystal Receiver

Royalty included -7s. 6d.

21. Crystal Receiver
Royalty included -7s. 6d.

3 10 0
4 15 0

20. Crystal Receiver 5 10 0Royalty included -7s. 6d. ..
30. Crystal ' and One Valve L.F.A. 12 10 0Royalty included-E,_ os. od. ..
31. Crystal and One Valve (Detector) 10 10 0Royalty included-L_ os. od. ..
33. Crystal and 2 Valves (1 Detector) 15 0 0Royalty included-D 7s. bd. ..

,434. Crystal and 3 Valves (1 Detector) 9 0 0
Royalty included-a. od. 411,

I SOLD BY ALL LEADING STORES
AND WIRELESS AGENTS

PLEASE NOTE CHANGE OF ADDRESS.

THE CRYSTOPHONEMANUFACTURING

CO., LD.
16, WELLS STREET, OXFORD STREET,

LONDON, W.1.
TELEPHONE : MUSEUM 1664.

01111,66101101Siolloolaso

Printed and published every Friday by the proprietors, The Amalgamated Press (1922);' Ltd., The Fleetway House, Farringdon Street, London, E.C.4.
Advertisement Offices : Messrs. J. Vie, Ltd. 4, Ludgate Circus, London, E.C.4. Registered ri.S a newspaper and for transinission by Canadian Magazine

TOStqintssartiption A
Ltd.,

4 per annum, 8/s for six months. Sole agents for South Africa: The Central News Agency, Ltd. Sole agents
-tor Australia and New-7.e!iii.i: Messrs. Cordon & (iota, Ltd.; and for Canada: The Imperial hews Co., Ltd. Saturday, Mareit _JO, 1983.
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A Wireless Concert- in the -
Birmingham Town Hall.

FEATURES IN THIS ISSUE.
A Gramophone Loud Speaker.
Wave -Length and Interference.
The Licence Question.

A Wireless " Piano " Tuner.
The New Radio Danger.
Four Pages for Beginners.

Another Article by Sir Oliver Lodge, and a further
Review of the Wireless Section at Olympia.
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A WONDERFUL RECORD BY A WONDERFUL RECEIVER

AMERICAN TELEPHONY RECEIVED IN LANCASHIRE.

The following letter, giving results obtained on one of our sets pur-
chased from Mr. J. P. PARRY, 68, GEORGE STREET, OLDHAM (our
agent for that town), conclusively proves the marvellous efficiency of
" HESTAVOX " Broadcast Receiving Instruments :

21, Dundee Street,
Oldham, Lancs.

26/2/23.
Sirs,-I should like you to know that I possess one of your Broadcast

Receivers-the Hestavox II-also a Hestia L.F. Amplifying Unit, this
making a three -valve set.

The results I am getting are exceptionally good. I get 2 Z Y with
loud speaker as loud as a gramophone ; 2 L 0 (London) I get very
well also with loud speaker.

At 5.45 a.m. Saturday morning, February 24th, I switched my set
on and almost immediately received a carrier wave between 350 and
38o metres wave -length ; when tuned in I heard a lady singing ; after
which I heard " W 0 R Radio Broadcasting Station, New Jersey,"
which was repeated several times ; after that an announcement con-
cerning what appeared to sound like " The Blackbird Song." I followed
the concert until about 6.13 a.m., when the station closed down with
the following : " WOR-COMPANY Radio Broadcasting Station,
New Jersey, U.S.A. Good -night, all."

I am,
(Sgd.) A. FORD.

11111H11111111111H111111111HIMH111111111111111iiiiiiIiilillin

THE " HESTIA" ENGINEERING COMPANY,
32, Palmerston Road, Acton, London, W. 3.

1 min. South Acton Stn. (N.L. or District Rlys.)

ShOnTOOMS open : 9 amt. -6 p.m. Telephone : Chiswick 586.

G. P.O.
Reg.

ON THE

HESTAVOX II" No. 2099.

2 -Valve Broadcast Receiver

Price (aRseicleluivsetrraotneli; £12 -7 -6
TO THE PUBLIC.

ASK YOUR DEALER FOR A
DEMONSTRATION OR WRITE

US FOR A CATALOGUE.

TO THE TRADE.
WRITE US AT ONCE
FOR TRADE AND

AGENCY TERMS.

es
Illustrated Catalogue of 1, 2,
3, 4, and 5 Valve Broadcast
and Experimental Unit
System, with all accessories.
Price 6d. Post Free.

Single
Valve

Broadcast
Receiving

Set

PRICE,
as illustrated

(less valve)

/9-12-6
Including

Broadcasting
Fees.

Wave -length 300-2,800 metres.
All "TINGEY" Valve Apparatus
is duly licensed under Marconi
Patents for Amateur Use in

Great Britain.
All "TINGEY" Receivers bear

the B.B.C. Stamp.

TINGEY WIRELESS LTD.
Telephone

Hammersmith 1916.
Telegrams "Tingoidar

London."

Offices and Showrooms:
92. QUEEN St., HAMMERSMITH,

LONDON,
W.6.

TINGEY WIRELESS LTD.

BROWN'S

HEADPHONES
BRITISH
AND BEST
THE FINEST
HEADPHONES
PROCURABLE for

30/-
This price is for one
pair of either 12o or
4000 ohm phones in-
cluding cords of good

quality.
Catalogue, post free.
gives you detailsof our Wireless
Headphones, Loud
Spe_akers, and- Amplifiers - Typowegll iardttegrnerifsh.

is 6 oz. only.

Obtainable from All Wireless Dealers.

S. G. BROWN, LTD.
London Showrooms (Retail only):

19, MORTIMER STREET, LONDON, W.1.
Head Office & Works (Trade Only) ; Victoria Road, North Acton, W.8.
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TOPICAL NOTES AND NEWS.
Those " Experts:"
1" DON'T expect that I am the only one
I who has noticed it, but what a lot of

" wireless experts " there are about
nowadays. I was helping in the erection
of a friend's aerial the other day, and no less
than three friendly neighbouring " experts "
supplied a continuously running stream of
varying advice during the operations.
These lattei concluded, I 'retired, leaving
them heatedly arguing among themselves
as to the " pros and cons ' of various
crystals.

* *

Proofs of Identity.
TALKING about " experts " reminds me

oL two very funny. .incidents. In the
Tube one day last week I heard a man

solemnly declare to an interested companion
that it was posiible to identify a receiving
set by its aerial ! During the same evening
I was quietly enjoying a piano solo from the
London :Broadcasting Station through a
friend's loud speaker when I was interrupted
by a loquacious acquaintance who would
insist upon enlightening me in various
minor matters radio. While he was telling
me how to identify a Brown loud speaker
by its shape, pointing to the one in operation
as a good example, how to locate the three
L.F. valves by the size and shape of their
bulbs, etc., my host strolled over and
exclaimed, " How do you like my new
Amplion loud speaker ? It is working well
'on one L:F., isn't it ? "

* * *

Not Deliberate.

I DO not believe for one moment that there
was any deliberate interference during
the broadcasting of Lord Robert

Cecil's radio speech recently. In my
opinion the rather severe heterodyning was
caused by listeners -in unintentionally. This
particular transmission," as observed in some
districts, was not quite so good as usual,
and, in any case, reaction is always more
used, and also more greatly misused, during
the transmission of speech, owing to the
endeavour of everybody to bring it in as
loudly and clearly as possible.

* .*
The Duke of York's Wedding.

THERE is a rumour floating about that
the marriage service at the Duke of
York's wedding is to be broadcast.

Most rumours die a natural death-but I
have hopes that this one will flower into
actual fact. "

*
The House and Broadcasting.

MR. BON AR LAW cast cold water on
Mr. .Ben Tillet's suggestion that
debates in ihe House be broadcast

from 2 L 0. I can't help thinking that if
Mr. Lloyd George had been Premier the
Suggestion would, at least, have received a
little more sympathy. But readers may

rest assured that Mr. Law's dislike of the
suggestion will not prevent the ultimate
realisation of the scheme. " This 'ere
progress-it goes on " as Mr. Wells once
remarked in one of his books.

The " Spouter."
" R. G. W. REED, Cromwell Road, and

Messrs. H. E. Daft and E. J R.
Cowles, Eastfield Road, received a

concert from the broadcasting station at
Newark, New Jersey, U.S.A. Except for
some jamming by a spout station
(From the "Peterboro' Advertiser.")

Yes, we all know that " spout " station,
only " spark : is more polite*.

A Link With Home.
VOYAGING to Australia via Cape Town

recently, the Aberdeen liner
Themistocles-fitted with the latest

Marconi wireless apparatus-was in touch
with land stations in Great Britain the
whole time, and was able to receive 65,000
words of news, representing 738 words per
day, throughout the voyage.

* * *
Some Diaphragm.

AN enterprising firm in Mark Lane has
introduced a very ingenious con-
trivance which converts their large

plate -glass window into a diaphragm.
A small. instrument imparts the audio -
frequency vibrations to the window,
and one is able to hear the broad-
cast concert items quite clearly by

pressing one's ear against it. That, at
least, is what I have been told ; when I
wandered down Mark Lane the other day
to investigate, I discovered such a crowd
assembled that I decided I would not
endanger this enterprising firm's freedom
from police intervention by adding to its
number.

* *.

Direction -Finding and the S 0 S.
AFTER a strenuous battle with Atlantis

storms during a tow of 750 miles,
the Furness liner Sachem brought

the Norwegian ore -carrying steamer Capto
safely to harbour at St. John's, Newfound-
land. The Capto's wireless distress call,
repOrting the loss of a rudder and asking
for assistance, was picked up by the Sachem
when the vessels were about 100 miles
apart, and the Sachem immediately steered
in the direction given. A heavy gale was
raging, and although the Sachem searched
thoroughly, she could not locate the disabled
ship. The Canadian Pacific liner Mont -
dare, equipped with Marconi direction -
finding apparatus, plotted the exact posi-
tion of the two ships from the signals they
were sending out, and communicated the
information to the Sachem, which then soon
came up with the Capto.

Imperial Wireless Chain.
THE Government have decided to issue

licences for the erection of wireless
stations in this country for communi-

(Continued on next page.)

Sir Gerald Du Manlier, the populaiactor, and hie fine Cabinet Set.
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NOTES AND NEWS.
(Continued from previous page.)

cation with the Dominions, Colonies, and
foreign countries, subject to the conditions
necessary to securd British control and suit-
able arrangements for the working of the
traffic. At the same time the Government
have decided that it is necessary, in the
interests of national security, that there
should be a wireless station in this country
capable of communicating with the
Dominions, and owned and operated by
the State. A station of this kind will
therefore be erected as early as possible,
and it will be available for commercial
traffic) as well as for service messages.
Formerly it had not been intended that
private companies should be allowed to
participate in the State -operated wireless
chain of communications, but such a
restriction has now been abandoned.

* *

THE Glasgow station commenced oper-
ations last week.

The first speaker to address a Scot-
tish audience through the medium of the
new station was Lord Gainford, chairman
of the British Broadcasting Company, who
was followed a few minutes later by the
Lord Provost of Glasgow.

Immediately afterwards the programme
of the first concert was opened with an
orchestral selection, which, as was fitting,
was of Scottish music.

In the course of the evening five-minute
addresses were delivered by Principal Sir
Donald MacAlister and Sir William Noble,
and a news bulletin was given.

Speech and music alike were heard clearly
and loudly throughout Glasgow and the
neighbourhood.

The results achieved show that the
Glasgow station will give a satisfactory
service over a very large area.

* * *

"The Wireless Trader."
IN bringing forward their new publication,

" The Wireless Trader," The Trader
Publishing Company, Ltd., 139-140,

Fleet Street, London, E.C.4, are only
extending their field, which already covers
the motor, motor -cycle, and cycle trades.

The new join-nal, which appears monthly,
will, like the other organs of the house, be
issued by subscription, to the trade only.
There is no doubt that such a periodical
will find favour with the trade.

The first issue maintains the high reputa-
tion of its issuing house, and if this -.quality
is maintained I have no doubts whatever
as to the immediate and well -deserved
success of " The Wireless Trader."

* * *

A New Firm.
MR. ALFRED W. KNIGHT, late of

Mitchells' Electrical & Wireless, is
promoting his own wireless company

in conjunction with Mr. H. J. B3rwaters,
the proprietor of Eiffel Tower Crystals.
They have secured premises at 167, Rye
Lane, and by this time will have their
specialities ready for the market.

**
The Alfred Graham Cabinet Set.

ON page 61 in last week's issue of POPULAR
WIRELESS; owing to an unfortunate
error, a handsome cabinet types

receiyer, manufactured by -Messrs. Alfred.
Graham & Co., was credited to another firm.

Daytime Concerts.
THE morning and afternoon concerts

broadcast by the London Broadcast-
ing Station for the " Daily Mail " Ideal

Home Exhibition have been very fully
appreciated in many other quarters, and it
is to be hoped that during the summer we
will be able to enjoy broadcast items in
summer circumstances. Some of the " air
liners " on the Croydon -Paris route have
fitted up receivers in order that passengers
can listen -in during these hours.

The Broadcasting of " Polly."

it poux " is not a play that lends itself
to broadcasting ; there is too much
going on on the stage that is im-

possible to visualise unless one has actually
seen it. Although the relaying and trans-
mission from 2 L 0 was, as usual, excellent,
I am afraid few listeners -in were able to
hear it without developing that exasperat-
ing feeling of wondering exactly what all
those crashes and bangs were. In -fact,
although it was _an advertisement for the
theatre proprietor it was rather a failure
from the point of view of the listener -in,
from what I can hear.

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

The New Game.
NOW that the Beaver craze has died a

natural death, it looks as if an even,
worse craze is to take its place.

Little boys have now picked on the inter-
esting pastime of " spotting " aerials.

Every time they see one of these gadgets
in a hack garden they scream out
" HAERIAL ! " I am not sure whether."
the " H " is part of the game or part of their
accent. Anyway, owners of aerials are
getting annoyed. " Frames" should enjoy
a boom if this goes on.

A New B.B.C. Appointment.:
MAJOR ARTHUR CORBETT-SMITH
1'1 has been appointed Director of the

Cardiff Station of The British Broad-
casting Company, Limited: Amongst other
things, Major Corbett -Smith is M.A., Oxon.,
F.R.G.S., barrister -at -law, major, R.E.A.,
officer de l'instruction publique, hon.
secretary-general the Naval and Military
Musical Union, editor The Journal of State
Medicine, etc. Major Corbett -Smith is an
accomplished musician,. and has several
operas and other compositions to his credit.

ARIEL.

TELEPHONY AND MUSIC TRANSMISSIONS.

Station. Call sign. Wave -length
in metres.

London Broadcasting'
Station, Strand .. 2 L 0 369  .

Newcastle Broadcasting
Station 5 N 0 400  

Manchester Broadcasting
Station .. 2 Z Y 385  

Birmingham (Witten)
Broadcasting Station 5 I T 425

Glasgow Broadcasting
Station 5 S C 415

Cardiff Broadcasting
Station 5 W A 353

Croydon G E D 900
Paris F L 2,600 ..

Konigswustcrhauscn I. P 2,800
The Hague .. PCGG 1.085
Heron OPVH 1,100
Radio-Electrique, Paris 1,565  
School of Posts and

Telegraphs, Paris .. 450 ..

Remarks..

Usually every evening, 5 to 5.45 p.m.:
7 and 9.30 News ; 7.15 Orchestra 
8.25 to 10.30 Music. Sundays from
8.30 p.m.

As a rule from 7 to 10 p.m. 

Every evening, usually front 4.30 to
10 p.m.

Every evening, usually from 6.30 to 10
p.m. (News, Concerts, etc.).

5 to 10 p.m.
Throughout day to aeroplanes.
11.15 a.m. Weather report; 6.20.7 p.m.

Weather report and Concert ; 10.10
Concert.

4 to 6.30 p.m.
Sundays, 3 to 5 p.m. (Concert.)
12 o'c. and 16.50 o'e. Telephony.
5.5 p.m. News Items ; 5.15 to 6.10 Con.

cert ; 8.45 p.m. News Items ; 9 to 10
p.m. Concert.

Every Tuesday and Thursday, 7.45 -
10 p.m. Saturdays, 4.30-7.30 p.m.

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

NOTE.-Tho Bar. Lightship, Liverpool,
sends telephony at. 7 n.m., 9 a.m., 11 a.m.,
12 noon, 1 p.m., and every two hours until
9 p.m. Calls " Dock Office." Liverpool
answers Bar Ship."

In- addition, to the regular transmissions
carried on between the British amateur

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

All times given are G.M.T.
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THE NEW RADIO DANGER.
By ALEXANDER W. SHARMAN.

IT is well known that new conditionsI call for new regulations if they are
to be used to the fullest advantage

and prevented from becoming a danger
to the art which has called them into
being. We have a new condition, in
radio and already much restrictive legis-
lation, but a further trouble has arisen
which was not foreseen, and the present
regulations do not provide the remedy.

The chimney pots of Suburbia are
becoming fairly festooned with aerial
contraptions, good, bad and indifferent,
but all aerials within the definition, " Insu-
lated, elevated conductors," and it is obvious
that if you increase the number of aerials
within a given area the average distance
between them will become less and less.

Already we have met a case of two " flat
dwellers," one on the ground floor and
one on the floor above. The male pillar
of the house in each case is addicted to
wireless amongst other domestic bad
habits, and their activities have resulted
in the erection of two aerials within about
18 feet of each other. Both of these
gentlemen are suffering from radio disease
in its acute form and both are in the
second or crystal scratching stage of the
malady.

Which became the host for the radio
germ first and subsequently infected the
other does not appear, but it is fair to assume
that they mutually reinfected each other
and will both become permanent chronics.

On the " Fading " Trail.

What brought me on the scene was a
report from one of the victims concerned
that the signals from 2 L 0 were showing
unmistakable symptoms of rhythmic
" fading." Now really genuine " Fading,"
the sort we spell with a well -merited capital
F, has no excuse for its presence in London
as far as signals from 2 L 0 are concerned.
The genuine " Fading " is a mysterious

- variation in intensity 'or reduction in
strength of signals from a distant station,
and is thought to be due to clouds of
misguided electrons which maliciously
oppose the harmless and inoffensive ether
ripples so melodiously and continuously
produced (for financial consideration) by
the British Broadcasting Company.

Now the presence of real " Fading " in
London would be about as exciting as an
authentic- account of the presence of a
super Usapia Palademo in the same
locality ; in either case I should forsake
all and follow the trail. Armed, there-
fore, with my own pm -war crystal set
and supported by a portable wave -meter,
I sallied forth at the darkening hour to
the  wilds of Upper Tooting to hear this
marvel. It is very dark in Tooting in the
absence of light, and so I could not see
the aerial, but I was given the terminal
extremity of a piece of wire with the
assurance that it was the aerial; and
subsequent events entirely justified the
statement.

I hooked up my set and in came 2 L 0
with normal clarity and volume. Triumph.
antly I passed the phones to my host,

and was about to expound upon the
greater pleasure derived from a home-made
set as opposed to the commercial indiscre-
tion of buying one, when suddenly the
signals dropped down in strength and
finally, vanished utterly, in spite of switch-
ing in a second detector and going over
all adjustments.
Stealing Another's Energy.

Now, my own little portable set has an
unblemished character for reliability and
this result was astonishing, but facts are
stubborn things and do not happen
without a cause. I naturally asked rude
questions concerning the earth, not the
oblate spheroid on which we dwell, but
the connection to my host's water -pipe.
Was it possible that he had connected
his earth wire, not in the rising main which
must go to earth, but to a service pipe
only connected to the metallic lining of
the cistern, a mistake often made by the
novice ? In this case the only real earth
is of course through the high resistance
water level, the ball -cock, and thence to the
rising main, and if the water level drops
and the main supply happens to be shut
off the water fails to make contact with
the ball -cock and the earth connection is
a thing of the past.

This, however, was not so in the present
instance. The earth connection was good
and of the earth, earthy. We then paid
a visit to the radio enthusiast residing -
in the flat immediately below and dis-
covered, by comparing notes, that the
moment our signals faded away was
coincident with the moment that our
competitor was tuning his adjacent aerial
'to the wave -length of 2 L 0. Several
experiments were made, and it was found
that we could not both get good signals
with our respective crystal sets at the
same time.

We had hoped that readjustment of
tuning would enable us to pull in.2 L 0
in spite of the activities of the adjacent
set, but no success was obtained. When
the second aerial is eithei put direct to
ground or left on open circuit all is well,
but if one of the two aerials is left without
sufficient inductance to ground to tune

it to 2 L 0 there is nothing left for the
second aerial to get. That was the ex-
planation of the apparent " fading." It
was simply due to the activities of the
other fiat dweller.- The, more signal energy
he captured by readjusting his tuner,
the less was available for ourselves.

This fact is of course not so noticeable
when the aerials are further apart, but
aerials are cropping up in such close
proximity that the danger of interference
with reception from this cause is immi-
nent. Each aerial seems to integrate
the energy for some little distance round
it, and the effect is certainly not limited
to conditions as described above, although
this is an extreme case.

Radio Eleventh Commandment.

*At home I am using the standard Post
Office twin -wire aerial and operate a loud
speaker with a 2 -valve set and occasionally
a third note -magnifying valve is used.
Next door but one another aerial has
made its appearance, and although I have
not paid a visit there I am certain that a
crystal set has been installed, for since
its appearance I received (unthankfully)
on my loud speaker certain new and
strange scratching, clicking and -spluttering
noises which are both new and nasty.
These noises occur in spasms, two or
three per session, due to the aforesaid
crystal set being tickled up and readjusted.

What we really want is a new laws
saying, " Thou shalt not readjust thy
crysta 1 contacts during the precious musical
moments of 2 L 0, neither shalt thou
shove thy sliding contact violently along
the turns of the inductance, lest horrible
noises be produced in the ears of others
and, they become rampant."

The explanation is evident that in
London the tuned aerial is energised by
the carrier wave fitsin 2 L 0 and re -
radiation takes place. The aerial, in fact,
acts as a very small power transmitter,
and when the continuity of the circuit
is interrupted or varied, noises are produced
which seriously interfere with reception
at adjacent stations. A limit range' over
which this effect is noticeable is now being
investigated experimentally.

Mr. H. Cheesman's home constructed set, 11, Bushey Lane, Sutto4
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A FEW HINTS ON SWITCHING.
By ALBERT BULL.

LET us take the series -parallel arrange-
ment as used in connection with the
aerial tuning condenser and in-

ductance. (See Fig. 1.)
A similar arrangement stands for the

ordinary D.P. change -over switch. No
explanation will be necessary re Fig. 2.

Whilst dealing with series -parallel ar-
rangements, the following may interest the
experimenter. We may save a few shillings

Or WAR TYPE
N. NORMAL P05/770N
CONDENSER A, INOUCTANCif

Nx PARA! LEL

'E -LEVER THROWN
ROAD!'  INDDLTA IN SERIES

in arranging, say, grid leaks. (See Fig, 3.)
It will be seen at a glance that two 2-megohm
grid leaks joined in parallel equals 1 megohm,
and when in series 4 megohms. The

 reverse applies to condensers. (See Fig. 4.)

Cells in Parallel.

By a very simple application of Ohm's
Law the amateur can utilise his primary
cells so that the maximum current may be
obtained ; the reason why certain series -
parallel arrangements are necessary is due
to the internal resistance of the cells. This
resistance definitely limits the amount of
current.. The same applies to the secondary
cell Or " accumulator," but in the latter the
internal resistance is in the order of .001
ohms.

We may very suitably apply the term
" self-control " to the internal resistance of
any cell or battery. Ohm's Law states the

C= '- " dry " cell of, say, 1.5 volts, with
4 ohms internal resistance or self-control.
has, a piece of thick wire connected to its
terminals. This wire is of negligible resist.
tance. At the most we can only get
1.5
-4 =0.38 approx. amperes flowing, so that
we see that the dry cell has a very appre-
ciable amount of self-control." But in

P. I P2

P- 002 MF
F/G

---I
AMA ON Nr.5

5 -.0005 Mr

the case of the secondary cell or accumu-
lator of, say, 4 volts, the result is vastly
different. Let ua prove it.

1
-,-.

4
4,000 am_00

peres, or a short circuit, as it is generally
called. Of course, the current stated is far
above that given from the ordinary 4 -volt
accumulator, which, as a rule, is of 20-100
ampere hour capacity ; but " self-control "
is nil.

It will be clearly gathered from the above
that in cases where comparatively heavy
currents are required from primary cells it
will be advantageous to join them up in
parallel, so that we may reduce the internal
resistance of the total battery in a similar
manner to that applied to the grid leaks.
(See Fig. 5.)

A most useful method of two point
remote control up to the " laboratory,"
sometimes called the attic, may be adopted
from the sketch shown in Fig. 6.

OHMS .

SERIES

4 VOLTS

FIG.6

FIG. 5

4V LAI4P

1.7 OHMS APPROX.

PARALLEL

FIG.7

L AIN SASE

This combination enables
" on " or " off " from top
staircase.

You can protect your aerial or apparatus
when not in use by using a S.P.S.T. (single
pole single throw) switch, as shown in Fig. 7.

one to switch
or bottom of

THE USE OF PLUGS.
By T. Mc.L. GALLOWAY.

THE
plugs and sockets which are about

to be described are cheap (a two -pin
plug and socket on ebonite costs about

sixpence), easy to make and have negli-
g i b l e self -capacity.
They may be used to
plug in and out H.F.
or L.F. valves, for
switching on fila-
ments, for varying the
high-tension voltage,
for putting condensers
in series or parallel,
or out altogether, and
for a thousand other
purposes which the
reader may think of.

The " plug " part
consists of a small
piece of ebonite, one O.`
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inch in length and rr in. wide, with a thick
nessof e in. to 3 in. Through this, two holes
are bored 44 in. apart, which is the approxi-
mate distance between the grid and plate legs
of a valve, and of slightly larger diameter
than the end of a valve pin. Next, two.
valve pins are placed through the holes, and
the nuts screwed down. Connection may then
be made by soldering " flex" to each pin.

EBONITE

SOLDERED

FlG'.1.

>]

If a central hole be bored in the ebonite,
the " flex " may he inserted, and the ends
soldered to the pins on the opposite side
of the ebonite from the nuts. The resulting
plug will appear as in Fig. 1.

A suitable socket consists of two valve
sockets mounted on the ebonite- panel of
the set on which the plugs are to be used.
at, of course, a distance of 1* in. apart
A complete socket is shown in Fig. 2.

VALVE
50CHE

/ /

11

Riff if
PSI MI

.4 a

FIG2. CONNECTIONS

t BOWIE
PANEL

In Fig. 3 is shown the method of con
neeting in or out a low -frequency valve,
with a means of having the valve completely
out of use, also showing how to use the
plug to put a condenser in series or parallel,
or earth the aerial. Care should be taken
that the plugs are not left hanging loosely -
about the apparatus, otherwise there is
always a risk of " shorts" causing irrepar.
able damage.



Popular Wireless Weekly, March 17th. 1923. 101

Co
So. Vala

Stana
Rea

5,.OS y 51:al 'Type
7 adinphone

THE Mark of &bong

COSMO
IOPHO

Goa rno 9- Tv, Val vc-
Cabieet R.,diaphone

Cosmos -

Amplifier tid Loud speaker

We are exhibiting
at the

IDEAL HOME
EXHIBITION

Stand 38
Gallery

NEW HALL

Broadcast Reception without Complications
The above illustrations depict the series of COSMOS RADIOPHONES as manu-
factured by the Metropolitan - Vickers Electrical Co., Ltd., of Trafford Park,
Manchester. They have been specially designed for reception from the British broad-
casting stations. The outstanding feature of these sets is simplicity, without sacrifice
of efficiency; all unnecessary complications are avoided, and the sets are, therefore,
eminently adapted for the non -technical user, and can be operated without difficulty
by anyone without special knowledge or skill. All the sets, Valve as well as Crystal,
are entirely self-contained, the only wires that have to be connected up by the user
being the aerial and earth leads.

" COSMOS " RADIOPHONE
Crystal Set

14 : 17 6
complete ready for use.

BELFAST
BIRMINGHAM
BRISTOL
CARDIFF
DUNDEE
EDINBURGH Head Office and Works.
GLASGOW London Address -

" COSMOS RADIOPHONE
2 -Valve Cabinet Set

128 : 5 : 0
complete ready for use.

" COSMOS " RADIOPHONE
4 -Valve Cabinet. Set

(not illus. above)

£41 : 15 : 0
complete ready for use.

el SMOS" Radiophones are obtainable from all Electrical
Contractors', Retailers, Opticians, Stores, etc.

WHOLESALE FROM :-

BE

A4ETFOPOLITAxi
iviNiCkerSnx
ELECTRICAL

TRAFFORD PARK MANCHESTER
232-3, HIGH HOLBORN W C

LEEDS
MANCHESTER

NEWCASTLE
SHEFFIELD

SOUTHAMPTON
SWANSEA

SURE YOU GET A " COSMOS " SET R
Z11
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The Wonder of the Trade
The R F H Broadcasting Reaction Sets,
passed by the Postmaster -General and
used under a broadcasting licence

Results
The amazing efficiency of the R F H Receiving Sets with Reaction
and the new circuit enable the possessor of a 2 -valve set of this type
(used in Birmingham) to receive perfect telephony from Paris, the
Hague, London, Newcastle, Manchester, etc., cutting out the local
station, even if the latter is only two or three miles away

What other set will ?
give such results 

Guarantee
Many makers inform their customers that the " tuning -out " of a local
station cannot be done-that such a range as that mentioned above
is not possible. We, on the other hand, not only do it, but are
prepared to give a definite guarantee of the capabilities of the Reaction
sets on the above lines, both as to tuning out and range. Every radio
manufacturer in the kingdom is striving unsuccessfully night and day
to design an instrument which will compete with it

Licence
The sets are approved by the Postmaster -General. Though they
embody a reaction circuit, this is not on the aerial, and they can be
used under the ordinary broadcasting licence which can be purchased
over the counter of any post -office. There is no need to waste time
and trouble in unsuccessfully endeavouring to obtain an experimental
licence

Prices
R F H receiving sets are obtainable for all purposes and at all prices
from 5 to 100 guineas
2 -valve Reaction Set, complete with equipment - 25 guineas
3 -valve ,1 f ff - 30 guineas
4 -valve tf 35 guineas
Crystal Set, complete with aerial, telephones, etc., 5 guineas

USER'S OPINIONS
Mr. Graham Squiers,

Edgbaston,
Birmingham.

Haring tested two or three newly -
advertised sets before deciding which to
purchase, I thought I would let you
know how extremely efficient I have
found the R F II 3 -valve set which I
ultimately selected as by far the most
effective. With only au average aerial,
and after very little practice, I was able
to cut out Birmingham broadcasting at
will, and readily obtain other British
stations, also Paris (all on a loud speaker
if desired), and get the Hague and Ger-
many in addition. The set far exceeds
my expectations, and certainly does all
it claims to.

Purchasers desiring immediate delivery are urged
to avail themselves of the stock still available at
our Stand No. 13, Radio Section, Ideal Homes

Exhibition, Olympia

ROGERS, FOSTER & HOWELL, LTD.,
Radio Engineers, Edward Road, Birmingham
Telephony : South 265 Telegrams : "Autowire"
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SOME WIRELESS OBSERVATIONS.
By SIR OLIVER LODGE, F.R.S., D.Sc., M.I.E.E. (Scientific Adviser to " Popular Wireless.")

This is the third, of a series of articles, primarily intended for the experimenter and research worker, written specially
for POPULAR WIRELESS by our Scientific Adviser. The Editor will be glad to hear from experimenters giving

their views on subjects suitable for future articles on this page.

PART 3.-COMPARISON OF THE ABSOLUTE MAGNITUDES OF CAPACITY AND SELF-INDUCTION.

T PROPOSE here to interpolate, among
I calculated and practical considerations,

a little theoretical point of some
interest. For wireless workers and amateurs
surely like to think occasionally of the ether
whose properties they are utilising.

In electro-magnetic waves the electric
energy and the magnetic energy arc equal ;
or, in more general terms, in every wave,
or system of waves, the kinetic and the
potential energies are equal. This is
obvious, because (at any given spot) the
energy alternates from one form to the
other. At one instant it is static ; at the
next it is kinetic. Hence the two energies
must be equal.

So it is, also, with the discharge of a
Leyden jar, - or any other capacity area.
At one instant it is charged electrically,
and at the next (that is, after a quarter
swing) it is momentarily discharged, and
all the energy is contained in the rushing
current. Then,, once more, the energy
piles itself up statically in the opposite
direction, and then swings back again.
So it is even in a swinging pendulum : the
potential energy at the end of the swing
is equal to the kinetic energy in the middle.
So it is, also, in a vibrating spring.

Controllable Electrical "Inertia."
Consider, then, a spring with a load on

it which you can set vibrating. At the
extremity of the swing the energy can be
called elastic energy, or the energy of
recoil. It is static. It depends on the
elasticity of the spring ; it does not depend
an the inertia of the load. It does not
depend on inertia at all ; it would be the
same if the spring was bent an equal
amount and not loaded.

But now let the spring go, and consider
what happens as the load is rushing past
the middle position. The whole energy is
now the energy of movement. It depends

- wholly on inertia-that is, on the massive-
ness of the load-it does not depend on
the elasticity of the spring at all. It would
be just the same for the same moving load
if the spring were instantaneously abolished.

This energy may be called inertia energy,
or the energy of current. or movement.
The elastic and the inertia energies must
be equaL The spring adapts itself to them.
Its rate of vibration is thereby determined.
If it is a very stiff spring with a small load,
it will vibrate with extreme rapidity. It
must, in order that the motion energy

- can equal the elastic energy. If, on the
other hand, it is a weak spring heavily
loaded, it will vibrate very sloWly ; because,
since the energy is small the motion of
a massive body must be slow.

All this is very elementary and simple
mechanics, but now apply it to the electrical

,analogy. Are we to regard a Hertz
vibrator or a wireless sending station as
represented by a stiff spring and a light

load, or a feeble spring and a heavy load ?
Or, again, should we not rather try to
arrange it so that the spring is moderately
stiff and the load moderately massive,
the one being adapted to the requirements
of the other, and neither being over-
balanced by the other?

Now, in the electrical case, the oscillating
thing is a group of electrons. They are
very highly charged, but they are certainly
not massive. They possess a kind of
inertia due to the magnetic field which
surrounds them when they are in motion.
But the magnetic field due to a moving
charge is but feeble, unless the charge is
great and the motion exceedingly fast.

Now, the electrons, though not massive,
are highly charged, and they are pre-
sumably moving very quickly. Hence
their current or magnetic energy is by
no means negligible. But to bring it up
to the required amount we must magnify it
by coiling up the path of the electrons
into a close spiral, so that all the magnetic
fields reinforce each other and give a large,
combined result. In that way, by the use
of a sufficient coil, we may make the
inertia what we please, and obtain the
required amount of kinetic energy.

Now, what about the static energy ?
Here we must regard the ether as strained;
probably sheared, so as to call out what
is analogous to rigidity. And the ether's
rigidity is excessively high. We know that,
because of the rate at which light travels.
Its elasticity, compared with its density,
is accurately determined as equal to the
square of the velocity of light ; that is to
say, the ratio of the two is excessively
great.

A Margin of Variation.
A very small amount of distortion Will

account for a great amount of energy.
But, to make room for all the electrons
which are to take part in the discharge,
an extensive area is required. If we use
only a small area, we can hardly get any
charge in it. It is like trying to bend a
very stiff spring.

A tuning -fork, for instance, can be
excited by a blow, or by a succession of
timed impulses in synchronism with its
natural period, which is practically what
a violin bow does. Such a bow grips and
releases a string or a spring in a synchronous,
and therefore effective, manner. But a
tuning -fork hardly yields to a steady pull.
The amount a small force can thus bend
the prong of a stiff fork is insignificant.
To be able to bend it sufficiently the spring
must be long, and the greater the rigidity
of the material the longer it must be.
That -means that, to get an effective
capacity area, it must be of large extent.

It must be the most visible and con-
spicuous item in a telegraph station. On
the other hand, the coil responsible for

the magnetic energy may be quite small ;
we might even say the smaller the better,
within certain limits. The capacity, area
should be quite big ; we might almost say
the bigger the better, again within certain
limits.

There is no doubt a best relation between
the size of the capacity area and the size
of the inductance coil, and this relation is
determined by the fact that the electric
and magnetic energies must be equal.
A great margin of variation is permissible,
just as is the case in musical instruments,
which may vary from the stiffness of a
tuning -fork to the laxness of the column
of air in a flute, with all manner of strings
and reeds as intermediaries.

The Practical Considerations.
So it is with a telegraph station. One

person may be working with a small
capacity and a big self-induction, while
another one may be working with a
great capacity and a small self-induction ;
and yet both may have the same period of
vibration-and will have, if the product
of capacity and inductance is the same for
both. But there is sure to be a best relation
between the two things which, however over-
ridden in practice. it may be instructive
to consider.

And it is specially instructive to realise
that the great size of the aerial, as compared
with the small size of the coil which is in
circuit with it, is an immediate consequence
of the relation which exists between the
two properties of the ether, its elasticity
and its density. One is incomparably
bigger than the other. The ratio, in c.g.s.
measure, is 1021. Hence we may say that
the ratio between the size of an aerial-
which depends on the ether's elasticity-
and the size of the little coil-which depends
on the ether's density-is also of something
like the order 1021.

No ; it can hardly be as big as that,
even with the best possible arrangement.
But it is legitimate to regard that as a
sort of ideal, and to emphasise the im-
portance of a big as well as of a high
aerial, and of a small, compact coil.

The size of the aerial has to be fixed by
practical and often financial considerations.
The size of the coil is at our disposal, and
must be determined by the rapidity of
vibration-that is, the wave -length that
we want. And it must be adjusted so as
to give this wave -length when worked in
combination with the given aerial.

That,, then, is the problem before us.
Given an aerial of definite capacity, and
required a certain wave -length, whether
for eceiving or for emitting-but especially
we will consider receiving-what sized coil
shall we use, and what wire shall we wind
it with ?
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THE GRAMOPHONE AS A LOUD
SPEAKER.

By B. H. J. KYNASTON.

IF we examine the grooves in a gramo-
phone record in which the needle
rests, we will notice that they are not

straight.lineir hilt that they are in_ the form
of waves, so that when the record revolves,
and the needle lies in these grooves, it has
to vibrate from side to side in or&r to
follow the wavy grooves. This is what re-
produces the speech, music, etc., in a
gramophone. If we examine a wireless
telephone, we shall see that the reed or
diaphragm, according to the type of -phone
being used, also vibrates when music,
speech, signals! etc., are being received. If

we can connect the telephones to the
gramophone sound -box in such a manner
that the vibrations of the diaphragm or
reed cause vibrations of the gramophone
needle in the same way or direction that the
record goes, then the wireless signals will
be reproduced by the gramophone.

The Adiustable Reed Type.
There are two types of wireless head-

phones in general use, the one being the
adjustable reed type, and the other the ordi-
nary flat diaphragm type. Methods of con-
necting the telephones to the gramophone
sound -box are as follows.

The first method described is for the ad-
justable reed type of phone. If the ebonite
cap of one of these phones is unscrewed a
thin metal cone will be seen, in the centre
of which is a small brass screw. This screw
should be carefully removed. Next take
a piece of stiff wire about two inches in
length, and bend a very small loop in the
end, just large enough to take the small
screw. This piece of wire is now bent in
the middle so that it is in the shape of a
letter L (see Fig. 1), and the screw passed
through the loop, and the whole screwed
back into the centre of the cone. The
two terminals on the earpiece not being
used are now short-circuited with a piece
of wire, so that the signals will pass
through the one earpiece only.

The head bands should be opened
out flat, so that the telephones will stand
upright as shown in Fig. 2. The end por-
tion of the wire L is now perpendicular, or,
if not, it should he adjusted until it is. This
piece of wire is placed in the sound-
box hi place of the gramophone needle and
the screw tightened, and the instrument is
then ready to receive signals.

Excellent Results.
The author used a bent pin with the

head cut off for the wire L, and signals

from a ship 50 miles away were readable
120 feet from the gramophone. The Eiffel
Tower Station, 250 miles away, could
be heard 80 feet away. The receiver
consisted of two V24 valves, and the
gramophone used was a small portable
one. Some very slight adjustments in the
position and angle of the sound -box and
telephone are usually necessary before the
best results can be obtained.

If the ordinary flat diaphragm type of
head telephones are used, a separate in-
strument must be constructed. This in-
strument is contained in a small wooden
box 9 inches long. The box and interior
are shown in Fig. 3.

The distance between ordinary head
telephones is about 8 to 8i inches, so that
on slipping the telephones over the box it
will be found that they hold in place owing
to the metal head band acting as a spring.

In Fig. 3 the centre rod A, which is per-
pendicular, is pivoted at B, and the two
connecting rods C con-
nect the two rods D.
All these rods are made
from wood, and hinged
at the places marked E
by means of pins
passed through them,
small glass beads being
used as washers. A
small hole is drilled
through each rod D in
the centre, and a thin
piece of elastic passed
through, as shown
by the dotted line in
Fig. 3. These pieces
of elastic act as
springs and tend to pull the rods D apart,
and therefore move the centre rod A in
a clockwise direction.

Flat Diaphragm Device.
This instrument should be so con-

structed that, when the centre rod A is
perpendicular, the ends of the rods D
project about inch through each end of the
box. The top of the rod A projects about
one inch through a slit in the top of the
box. Before putting the headphones
upon the box it is necessary to move the
top of the rod A to the left, so that the
ends of D become level with the ends of the
box.

The telephones are now slipped on and
the rod A released. The elastic springs
will now pull D outwards until the ends
of these rods rest lightly upon the telephone
diaphragms. Now, when signals come
through and the telephone diaphragms
vibrate, these vibrations are transmitted

to the top of the rod A and through
1) and C. If a wire nail about the same
thickness as a gramophone needle is obtained,
and the head cut off and the nail fixed
firmly in the top of the rod A as shown in
the diagram, this nail will vibrate with
the incoming signals. This nail then takes
the place of the gramophone needle, and is
connected to the sound -box in the usual

This type of instrument does not give
quite such good results as the one first
described, but the author has received
signals over 60 feet from the gramophone
on this type, using only two valves in the
receiver.

A SIMPLE BASKET
COIL HOLDER.

EXPERIMENTING with basket coils
becomes a troublesome matter if
it ie necessary to keep making two

pin plug portions to attach to each coil.
The following holder will allow of all
sorts of experiments without the necessity
of making such' plugs at all.

The coils are mounted on two ebonite

blocks ' on hinges so that they open and
close book fashion. Only one need have
the hinge, and the writer, although showing
two holders, suggests that a fixed one
between the two will be found useful.

These dinensions need not be strictly
adhered to, but a 6 -in. carrier will permit
of pretty long range coils being tested;
broadcasting coils would have ample room
on a 4 -in. carder.

The Coil Clips.
The carrying portion consists of a piece

of square ebonite in the centre of which
should be fastened a piece of round ebonite
the size of the former on which the coil
has been wound. This core should have
two grooves filed as shown, to take the
spring that grips the centre of the coil.
This latter should have a piece of thin
cardboard tube shellacked to its centre.
On the back two small copper or brass
clips will have to be screwed to take the
ends of the coils and also to take the flex -
leads to the terminals. On the ends of
the coils fasten a short piece of wire that
will slip into the clips tightly. On the top
and bottom supports two hinge portions
are screwed for the ebonite to pivot on.

The baseboard to carry these holders
is a very simple matter and the drawing
shows all details.
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GET IT at GAMAGES
You can only save a few shillings by buying " cheap "
apparatus of uncertain origin, but you can save
endless trouble by buying all your needs from
Gamages. Here every single purchase can be relied

upon. Experiments and research in the Gamage
Broadcasting Station maintains their lead in
design. Behind all is the Gamage reputation for
Quality and Value-second to none in the World.

WRITE NOW FOR NEW WIRELESS CATALOGUE-POST FREE.
Stamped
B.B.C.

Carriage
Free.

"SONUS" TWO -VALVE BROADCAST
RECEIVER (Improved Model)

'Consisting of one High Frequency anti Detecting
Valve. Telephony from Broadcasting Stations up to
CO miles distant eau be- satisfactoidly received on tele-
phones and Low Frequency. .Amplifying Valves can be
added, to increase -the volume of music for Mn-poses of
operating a loud speaker or- several pairs of 'phones.
The number of Low Frequency Valves required depends
;upon the distance from the Transmitting Station,
:Music and speech are exceptionally clear on this
;Broadcast Receiver. The Set has been designed to
Iwork on the average aerial, and has a wave range of
4300 to 3,000 metres, which enables the owner to
?receive the well-known Time Signals from Paris. The
gauge ,of reception of Spark Signals is approximately
1150 to 2,000 -miles. /This set is in Record- .

once with the requirements of Postmaster- 121
;General, and has been passed by him.

Price, complete as shown.
VERNIER FILAMENT RESISTANCE
Perfect movement
mud absolutely
talent. Very effici-
ent and will -take
two valves satis-
factorily.- Fitted
with On-am1i0ff

PRICE Post
to

/6
Free

IMPROVED CRYSTAL -:DETECTOR
Nickel - plated.

Mounted on polished
ebonite. Crystal cup

n be reversed when
not in use, thus pro-

tecting cry-
stal from
dust. Price,
with crystal

Dustproof

Upright

CRYSTAL

DETECTOR
A beautifully made
Viece of- apparatus.
ery efficient in use.

Transparent cover
protects the " Per-

anite " Crystal
from dust. Price,
complete with 7/.
crystal

Post 4d.

FIRST IN 1908

Pat 6/6

SUNDRIES far
VALVE SETS

I Single Valve AMPLI-
FIERS for increas-
ing volume of sound 42 '-

Improved SONUS
Type, Model A.1 . 50'.

I Single Valve High
Frequency AMPLI-

I TIERS forinereas-
ing the range
MA or " EDI-

I SWAN " Valves ..
" MARCONI OS -

RAM" Valves ..
I FIXED CONDEN-
I SERS. best quality

'002, '0003, '0004 ..
VALVE 'HOLDERS,

I good -quality.. ..
FILAMENT RI:-

, SISTANCE .
EARTHING

SWITC H ES on
porcelain ..

All Goods
over £1
in value,
sent car-
iage free

"BONUS" TWO -VALVE AMPLIFIER
for use with CryStal or Valve Sets, for mag-
nifying music and speech, and for operating a
loud speaker. Beautifully
made of best material and
workmanship throughout. Gns.

Price
Valves extra. B.B.C. Royalty, El extra.

"MAGNAPHONE"
HEAD RECEIVERS
Fitted with adjustable dia-
phragm. Comfortable i
wear and efficient in use.
Ideal for
Telephony.
Wound to
2.1100 ohms,
Wound to 4,000 ohms, 30e.

Post
Free.

"GAMAGE" MULTI -VALVE
CABINET RECEIVERS

`,-HICH TENSION BATTERY BOX
Improved design with base board and green balm

loottom. Finished in polished mahogany with
ebonite top. Designed to give total
output of 105 volts varied in seven
steps of 15 volts. Price, container only,
Small size to take 60 volts, 4 tappings, 14/9container only, Post 9d. extra
High Tension Batteries, 2121 per unit of 15 volts.

These sets are the results of very carefully organised experi-
ments in Broadcast Reception which has enabled us to
offer the public a reliable Receiver, covering a wave range
of 300-3,000 metres, with a minimum number of controls
consistent with good operating. Simplicity is one of the
outstanding features, together with unique design. All
valves are enclosed so that no glare to the eyes is experi-
enced and breakage is impossible. All connections are
made -at the back of the set and the -high tension battery
is enclosed. The Cabinet is made of 7/16 in. solid Walnut
and workmanship throughout is perfection.
Made in the following sizes :

8 -Valve Set, range 60 to 80 miles on tele-
phones .. 2330 miles on Load Speaker

3 -Valve . Set, range 150 to 200 miles £23 10 0on telephones ..
4 -Valve Set, range 200 to. 250 miles

on telephones ..
35 to 40 miles on Loud Speaker

5 -Valve Set, range 200 to 300 miles

ONalve Set, range 300 to 350 miles
Valves 15/- each extra.

Complete Set of Accessories, including
'phones, extra per set.

£30 0 0
£35 10 0

£42 7
£7 0

6
0

HIGH-CLASS

LOW -FREQUENCY
TRANSFORMERS
As Illustration. Sullivan
make. Ratio 1.5. Very
efficient and well made.
Post free Price 25/,

CAMAGES, HOLBORN, LONDON, ECAGER_Ens=1,
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EDISWAN
VA LV E

THE EDISON SWAN ELECTRIC Co., Ltd.
Head Office : 123/5 Queen Victoria Street, E.C.4

London Showrooms: 129/5. QUEEN VICTORIA ST., E.C.4 -
71, VICTORIA ST., S.W.1

Works: PONDERS END, MIDDLESEX
PRANCHES:-

Aberdeen Bristol Edinburgh Leicester Nottingham
Belfast Cardiff Glasgow Liverpool Sheffield
Birmingham Dublin Roll Manchester Southampton
Brighton Dundee Leedd Newcastle Swansea

Melbourne Brisbane Sydney Adelaide

The Essential Part
of the Receiving Set

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

Type A.R. : 15/-s each
Type R. e : 17/6 each

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

Ask for Leaflet W.

when buying
'Phones

WHEN you ask for a pair of Ericsson Telephones
see that you get them-with their trade mark and

BBC stamp. Certain dealers are pushing another line
made abroad as Ericsson's which have not been passed
by the P.M.G. So when you want Ericsson 'phones
firmly refuse any telephones without these marks.

Write to -night for lists, also particulars
of our valve and crystal sets.

THE BRITISH L. M. ERICSSON MFG. CO. LTD.
International Buildings,

67-73, Kingsway, London, W.C.2

2,000 ohms, price
31/-; 4,000 ohms, ;

I price All re- I
sistances in stock. I

Telephones
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BROADCASTING & THE THEATRES.
AN INTERVIEW WITH MISS PHYLLIS NEILSON-TERRY.

By " ARIEL."

IWAS fortunate enough last week to be
able to introduce the delights of
" listening -in "-by means of a six -

valve Marconi portable receiver-to Miss
Phyllis Neilson -Terry, the distinguished
actress now appearing in Mr. Temple
Thurston's play, A Roof and Four Walls."

Miss Neilson -Terry was both astonished
and delighted with the novel experience of
hearing a first-class concert arranged by
the B.B.C., and, as she aptly put it, "all
within a roof _and four walls ! '

I was anxious
to hear  Miss
Neilson - Terry's
views on what
effect she con-
sidered broad-
casting would
have on theatres
generally, and
whether, as the
number of "list-
eners - in " in-
creases, material
damage would he
done to the box-
office receipts. It
appears that Miss
Neilson - Terry's

attention had been drawn to a. pessimistic
feeling expressed in theatreland that the
enormous  and ever,inereasing interest in
wireless existing in this country would
eventually lead to the definite discomfort
of theatres and other places of. amusement.
JUst .the Differeaee.

" Frankly, ,said Miss Terry, " I do not
agree. Without, wishing, in .any . way to
belittle what is probably the most marvel-
lous achievement of modern brains and
science, I cannot think that even the magic
fascination of listening -in ' will alter the
fundamental fact that humanity, gregarious
by nature, will ever lose the desire to use
the most precious of God-given senses. :To
capture to the full the rich glory of magnifi-
cent .music, the true beauty of the spoken
word, the average human being must thrill
with the multitude of fellow -enthusiasts
and see the accompanying scene enacted
before his very eyes."

" Then you consider," I asked, " that
wireless as a means of supplying an enter-
tainment heard from the depths. of an
armchair, by a cosy fire and minus the
fatiguing journey to and from the theatre,
will not in any way diminish the popularity
of the existing public amusements '

The Real Thing.
" As a home entertainment, probably

relegating the once -beloved gramophone
into a very back seat, the wireless instal-
lation is a boon. But, after all, what
human imagination could be miraculous
enough to visualise a scene from, say,
' Tristan and Isolde,' with the aid of a pair
of headphones, an armchair, and a cosy
fire ? The wildest of applause helps the
illusion not a whit," said Miss Terry.

" But it is a glorious thing to realise that,
during the past 'few months; tens of thou-
sands of all elasseshave been.privileged

Miss NEILSON-TERRY.

hear Melba," she went on, " the majority
for the first time in their lives, easily, in-
expensively, and in comfort ; and yet I
seem to remember reading of enormous
queues of Londoners willing to endure the
chill and discomfort of an all-night wait in
the open street in -order to get a few hours
of the ' real thing.'
Not Competitive Rivals.

" Nevertheless, the broadcasting system
is an epoch-making innovation-to country
people an incalculable blessing ; to the
bedridden and sightless, a godsend. There
is room in this world for everything new,
beneficial, and splendid, without the slight-
est fear of shaking the foundations of exist-
ing things ; and so, with wireless, the
mighty millions of London absorb it into
their daily life, and carry on as usual.

"Aerials may rise from every roof and
gable in the metropolis, but, in my opinion,
the world of entertainment need scent no
hated rival in the now ubiquitous wireless -
set."

And then the call -boy was heard an-
nouncing that the curtain would shortly
be going up, and so I had to put away my
portable box of magic laMps and depart,
more than interested in Miss Terry's views
on Broadcasting v. The Theatres.

HOLES IN WOOD.
By G. SUTTON; A.M.I.E.E.

1.10W very often has the sharp sound of
cracking wood been accompanied by
a noise somewhat more vocal but

equally expressive as one has driven a
bradawl into the edge of the boxwOrk of
the newly constructed set, to make a hole
for the brass screw which was to hold on the
ebonite top.

And .yet a little forethought would have
avoided the catastrophe. Fig. 1 shows a
bradawl, and if its chisel point is driven
into the wood in such a manner as to sever
the 'fibres-that is, to cut across the grain
and not along it-there is little danger of
splitting the work.
The " Wedge " Principle.

3'ig. 2.-A and B shows the wrong as
well as the right way. If driven in as at B,
the fibres are cut and telescoped up end-
ways, thus compacting the wood into a
better hold for the screw. If driven in as
at A, the wedge-shaped point can hardly
fail to have a splitting action as illustrated.

Londoners will often have seen the prin-
ciple used by the roadmakers, driving in
wedges to displace the granite " sets in
the street, and all country people will have
seen wedges driven into a tree -log to split
it up into smaller pieces. Yet we go
thoughtlessly and merrily away, and do
not apply the lesson of what we have seen,
till the ruined piece of wood *enforces con-
sideration.

Another point is to use a bradaivl a little
smaller than the size of the screw, so as not
to make too big a hole, and make the hole
.rather deeper than the screw is long, so

9ifjure 1.

9igare2.

that the screw, if of brass, shall not jam
in the bottom of the hole, and, in trying to
drive it home, break off in the hole.

This latter accident is worse in a hard
wood than it is in metal ; for a metal screw
broken in metal can generally be drilled
out, but a metal screw broken off in wood
is much more difficult to deal with.
Better than Drills.

A small twist -drill might be used
making your holes, but it needs more care
and skill than the bradawl, and the writer
recommends the latter tool in preference,
on account of the greater command that a
grasped awl -handle gives, and the blunting
and risk of breaking a small twistdrill used .

in a brace. It is also much more liable to
wander from the exact spot where the hole
is wanted.

1 A SAFETY DEVICE.

THE
diagram illustrates a simple device

for testing the filament connections
of a valve set.

Two valve legs are screwed to a small base
of ebonite to which also is attached a small

WIRE

mgm. ffimm.m.111 l

vviRi

EBONITE

,.'11/11111111'..'11111111t1417111111,;(1
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VALVE
SOCKET.

WIRE 11
VALVE

PINS

4 volt pocket -lamp globe. Thus when
testing connections this small "gadget "
can beplugged into the filament sockets,
and the effect of varying the rheostats
noted. It is better to risk burning out a
cheap bulb than an expensive valve.



1G8 WiiWeTs 31a7ch 17th, 1923

A "PIANO" TUNER FOR WIRELESS.

THE typesof tuner used by most wireless
-L amateurs either consist of ' large coils

with sliders or tappings taken to
studs, or else a set of honeycomb or slab
coils.

These methods of making tuners do not
give the best results. This can be easily
proved by using:a coil with tappings, and
when signals are heard, cutting off the part
of the coil not used. It will then be noticed
that the signals increase greatly in strength.
This is known as the " dead end " effect
of the coil.
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' The second method of snaking a tuner, by
using separate coils and tuning° with a con-
denser, does not give the best results;
although it gives better results than the
coils with tappings or sliders do.

The reason these coils do not give the
best results is because for certain wave
lengths a large condenser capacity is neces-
sary, and, as valves and crystals are
potential operated devices, it is necessary
to keep all capacities as small as possible.

General Principles.

The " piano " tuner was designed and
brought into use by the Marconi Co., and is
known as the tuner " Type 127." It is
practically beyond the power of any
amateur to make an exact copy of one of
these instruments, so an instrument work-
ing on the same principles will be described.

This tuner contains two sets of keys-one
for aerial tuning and one for secondary
circuit tuning. Each key controls a coil,
so that one or more coils can be used in
parallel if desired. The final tuning is
done by means of the two condensers.

Fig. 1 shows how the coils are connected,
the first coils being shown in circuit. In
the' instrument made by the author there
were 10 coils, 6 for aerial tuning and 4 for
secondary tuning. These coils were wound
on wooden formers, and mounted on the
back of the box, as shown in Fig. 2. The
diameter of these coils, was 2 inches, and
the wire No. 30 d.c.c.; the number of turns
used are shown in Fig. 1 in figures under
each coil. The method of coupling, it will
be noticed, is different from the usual
method. The coupling coil C consists of a
coil 2 inches in diameter, of 200 turns,
with tappings off each 2Q turns.

Constructing the Keyboard.
The two condensers used are rather large,

having each a capacity of .001 mfd. It will be
found that 57 plates of standard dimensions
are necessary in each condenser to obtain
this capacity, 29 fixed plates and 28 moving.

The one condenser is placed directly
between the aerial and earth terminal, and
the other between the terminals marked
secondary.

These secondary terminals go direct to
the valves or crystal detector. The key-
board is the most difficult part to snake ;
this is shown in Fig. 3. The keys are made
from inch square wood about 4 inches long.
A hole is drilled through them at A, 'and a
metal rod passed through them all. Three
strips of

'inch
brass are screwed to the

bottom of the key, as shown in the diagram ;
these marked C, D, and E.

The two ends of the coils come to C and ft,
and these make contact with the two strips
of brass, F and G. These strips run the
length of each keyboard, the two sets of
keys being separated by a dummy key.
Fig. 4 shows the key pressed, and it can be
seen how the catch K holds the key down.
When another key is pressed, "the catch is
pushed back by E, and thus releases the
key previously held down. The bottom of
the catch K is weighted so that it returns
to its original position after being pushed
back by E, and thus holds down the key;
whilst the spring H forces any key that
had been previously held down to return
to its normal position.

It will 'be noticed
that two holes are
drilled through the-
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keys to allow the wiFe
from the coils to be
connected to C and D.
F and G are connected
to the aerial and earth
terminals on the aerial
side of the tuner, and
to the two secondary
terminals on the tuned
side of the instrument.

When C and D are in
contact with F and a
the coil connected to 0
and D is actually con-
nected to either the
aerial and earth or the
secondary terminals,
depending, of course,
on which set of keys
are- pressed. It will be
noticed that when a

coil is in circuit the condenser in that
circuit is in parallel with the coil.

In the instrument made by the author,
the keys are marked with the wave -lengths
they cover, so that the instrument could
be used by anyone, whether they had a
knowledge of wireless or not._ Using a
hundred -foot single -wire aerial, and con-
densers- of. -001 mfd., the range of the
tuner made was from 200 to 20,000 metres.
The keys were worked as. follows : Com-
mencing from the left of the instrument

CATCH

A

'I/49Af,R97 ,,,ZW/MM/IAJZ1//,07.47;,)
F1C.3.

I'd
FE

11111111111111111111

,071107/127 ' are/MNAFf7ff ON/4
F / G 4-.

-this is the tuned eircuit--the first key
gave 200 to 2,500 metres, the second 2,200
to 6,500, the third 5,500 to 12,000 metres.
and the fourth 11,000 to 20,000 metres.
The fifth key is 'a dummy key, and only
used to separate the two sides of the tuner.

The sixth key is the first key on the
aerial side of the tuner, and has a range
from 200 to 2,000 metres. The range of the
seventh key is 1,800 to 4,000 metres, the
eighth 3,500 to 9,000 metres, the ninth key
gives from about 8,500 to 13,000, the tenth
from 12,000 to 16,000, and the last from
15,000 to 20,000. This range of wave-
lengths was obtained using the number of
turns given in Fig. 1 in the coila.

How to Apply Reaction.
The range of the aerial circuit will prob-

ably vary slightly with different aerials.
The condensers, keys, and coils were all
enclosed in a box or cabinet, so that when
the instrument was finished it appeared as
shown in Fig. 5. The centre knob on. the
front of the instrument controls the coup-
ling coil, and the other two knobs are the
aerial and secondary condensers. The two
terminals on the right-hand side are the
aerial and- earth terminals, while the two
on the left are the secondary terminals
to which the valve or crystal are connected.

For C.W. reception, when using this tuner
it is necessary to either use a separate

(Continued on page 111.)
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A CONVINCING STATEMENT.
The International Meteorological Expedition
operating in North West Perth, W. Australia, and
using a portable wireless equipment, consisting
of a 3 -valve receiver with -small portable aerial,
received quite easily the time signals from all the
high power stations in the world.
They reported very satisfactory results despite the
fact that conditions were very unfavourable indeed.
Needless to say, Mullard " ORA " valves
were used.
The admirable manner in which these valves
sustained several trans -shipments, submersion in
water during landing, and severe rough handling
generally, is. the subject of a very interesting
letter sent to us recently by Mr. John \Vishaw of
Mount Lawlev, Western Australia.

For receiving vocal and instrumental items
you must have

MULLARD ORA".VALVES
to get the best results.

Oscillates Rectifies Amplifies
Specially Recommended where Good Amplification is Required.

The " Ora" Valve requires about 3.8 volts on the filament and 30 volts or over between
the anode and filament for efficient results.

Standard Price 15/® each.

THE MULLARD " R " VALVE is now Reduced in price from 22s. 6d., to 1 7s. 6d.

The Mullard Radio Valve Co., Ltd.
(Department P.W.)

45, NIGHTINGALE LANE, BALHAM, S.W.12
Contractors to N.M. Admiralty, War Office, Royal Air Force, and Post Office.

Telephone: BATTERSEA 1068. Codes : ABC (6th Ed.) BENTLEY'S. Telegrams : RADIOVALVE, WANDSCOM, LONDON.

'rear / 0 Mann
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HULLO!!! CI -tan
WILL DAY still calling

WHY NOT JOIN THE CROWD
that daily throngs our premises, and secure your
share of the many wonderful lines we have

to offer ?
CRYSTAL SETS Stamped B.B.C, Fee Paid

From g 1 Each.
A THOROUGHLY RELIABLE pair of Head Phones. Stamped

B.B.C., The WONDERPHONE, 25s. pair.
Try the New Marvellous Crystal "DAY ZIT E," With Silvee

Detector Point, 2s. 6d.
Write in for lates Cataloque. TRADE SUPPLIED.

WILL DAY! LT.'? 1 9, LLisoleNStDree(tiNLeicester Square,

W.C. 2.
Phone: REGENT 4 5 7,7 Telegrams: TITLES, WESTRAND, LONDON.

"0611.01.01101014efit~aPtrAtottePar~i/e"IPersAirPtilloWle/WerletratirWasfisePterksOteraePtalPtitrit

MANCHESTER ALL -BRITISH

WIRELESS EXHIBITION
AND CONVENTION.

BURLINGTON HALL
BURLINGTON ST., MANCHESTER

ADMISSION 1 /3 INC. TAX.

Special Day, Tuesday, 20th March.
Admission 2/6 Inc. Tax.

Organised at th e request
of the Manchester Wireless
Traders' Association.
The Convention is being held
under the auspices of the
Manchester Wireless Society.

1111Elle

(After 6 p.m. 1 /3).

Wonderful display of up-to-
date apparatus and compon-
ent§ by leadingWireless firms,
D640nstrations, Lectures,
Concerts. Music by the Blue
Electra Orchestra (London).

EXHIBITION ORGANIZERS: .

BERTRAM DAY & CO., LTD.,
117 ireleri Publicity Specialisl,

9 & 10, CHARING CROSS; LONDON, S.W. 1.
BRANCHES AT MANCHESTER and GLASGOW.

17th -24th MARCH
MINN

(SATURDAY T 0 SATURDAY INCLUSIVE)-
FROM 10 a.m. TO 10 p.m. DAILY.

RELIANCE RADIO
SERVICE CO.

THE "RELIANCE" No. 2
CRYSTAL RECEIVING CABINET.

P.O. Reg. No. 277.
Consisting of Ebonite Panel in Oak case with
lid and clip. Tuning Coil with 900 metre
wave -length. '001 Fixed Condenser (hand
calibrated). Our patent Detector with Ironite
Crystal, copper spring in small 4 -jawed chuck,
ball Mint action and variable pressure, the
whole totally enclosed fri glass tube, thus dim -
Mating dust and damp. '

Accessories include. I pair 4,000 ohms British -
made double Headphone.s. 100 feet 7122
Stranded Copper Aerial Wire, 9 egg insulators,
40 feet insulated lead-in wire.
A guaranteed range of 15 to 20 miles, and will
take 3 pairs of double headphones
with perfect clearness. Each set
is tested and we confidently assert
that, for the price, it is the most
reliable yet offered to the public.

PRICE COMPLETE
(including B.B.C. royalty)£3-15-0

POSTAGE PAID.
We have other models in stock
from £2 15s. Od. to 115 15s. Od.
which may interest you. Call and
inspect without any obligation on
your part. Demonstrations every
evening between 5 and 7 p.m.
Hours, 9 a.m. to 7 p.m. Close at
I p.m. on Saturdays.
Fully illustrated art catalogue
showing many sets to choose horn
and a complete set of parts for
building up own sets, sent post
free upon receipt of 3d. in stamps. - It will pay you to rend or call on us at once Our busi-
ness has been built up on courtesy, personal attention and good boners value for money.

RELIANCE RADIO SERVICE CO.,
283, St. John Street, Clerkenwell, London, E.C.1.

(4 minutes from Angel, Islington, Phone:
and opposite Northampton Institute.) CLERKENWELL 4290



Popular Wireless Weekly, Mara 17th, 1923. 111

WAVE -LENGTH AND INTERFERENCE.
By B. R. CUMMINGS (Radio Engineer, General Electric Co.)

IN the adjustment of radio receivers, we
I know that we can " tune -in " different

stations which are transmitting on
different wave -lengths- by an adjustment
of the control or controls provided, in the
receiver for this purpose. We, know that,
even though a number of stations are trans-
mitting simultaneously, if their wave-
lengths are sufficiently different we can tune
one station out and another in.

In order that the term " wave -length "
may have somewhat more meaning than
that of an arbitrary term, it may be ex-
plained that the energy which actuates a
radio receiver, and which is transmitted
through space from the transmitting station,
is transmitted in a series of pulses. These
pulses are so frequent that they cannot be
individually detected by the ear, and they
generate an electric current in the receiving
antenna, their nature being such that each
pulse generates a current in the opposite
direction from that generated by the pre-
ceding pulse.

If we can mentally picture these pulses
in space at a given instant, between the
transmitting and the receiving station, the
distance in metres between one pulse and
the second pulse ahead of or behind it is
known as the wave -length of the trans-
mitted signal. The majority of broadcast-
ing stations are operating on wave -lengths
between 350 and 450 metres, which is very
nearly one quarter of a mile. For long
distance commercial radio work, the wave-
length is frequently as long as 20,000 metres
or approximately 12i miles. The speed of
transmission is so great, however, tEat, even
at this wave -length, approximately 30,000
pulses are picked up at the receiving station
each second.

Simple Explanation of Tuning.
For an analogy of what takes place in a

radio receiver when it is tuned to a particular
wave -length, let us picture a swing suspended
from a branch of a tree, say, and that two
people, one at each'end of the swing's-tra.vel,
are alternately pushing the swing and keep-
ing it in motion. Their pushes are timed to
the natural period of the swing, so that each
push is delivered at a time -when it will add
to the motion of the swing.

In this case, the energy given to the swing
by the two people alternately pushing it is
analogous to the energy put into the radio
receiver by an incoming signal, and the
motion of the swing is analogous to the
current flowing in the receiver, flowing first
in one direction and then in the other. If,
however, the people pushing the swing do
not time their push so that it coincides with
the natural period of the swing, the ampli-
tude of the swing will decrease more and
more as the pushes become more and more
out of step.

We know that the shorter the length of
the swing, the quicker it will swing back
and forth, and that as it is made longer,
the time required for it to travel back and
forth is increased. In the case of a radio
signal we have no control at the receiving
station over the frequency of the pushes or
pulses of energy, the frequency being

established at the transmitting station ;
but, we must tune our receiver so that the
flow of current in the receiver will be a
maximum.. When we tune the recejver, it
is analogous to shortening or lengthening
the. swing, so that it will have a natural
period which will coincide with the fre-
quency of the pulses transferred to it, under
which conditions the travel of the swing
and likewise the current in the radio re-
ceiver will be at a maximum. Since all
radio signals, regardless of their wave-
length, travel through space at the same
speed, the shorter the wave -length the
greater will be the number of pulses received
per second.

The fact that a great number of trans-
mitting stations can transmit simultaneously
on different wave -lengths, and that any one
of these stations can be received without
interference from the others, providing the
wave -lengths are sufficiently separated, is
one of the most interesting phenomena
encountered in radio. The signals from all
of these stations exist in space simultane-
ously, but none of them is effected by the
others, each communication retaining its
individual characteristics.

Congestion in the Ether.
Although very incomplete, a simple

analogy to this condition can be made by
dropping two stones simultaneously in a
still body of water, at a separation of several
feet. Waves in concentric circles will
emanate from both points at which the
stones enter the water. These waves will
increase in diameter, and the waves set up
by one stone will cross those set up by the
other, but after they have crossed they will
emerge intact, and neither one will be dis-
torted or changed in form by having come
in contact with the other.

In the foregoing it has been carefully
stated that stations can be received without
interference from other stations, " pro-
viding there is a sufficient difference in wave-
length between the station received and
other stations."

A study of this condition has recently
been made, and in one town, which is typical
of a great number of the small towns in the
eastern part of the United States, a total
of thirty-nine broadcasting stations were
picked up, in one evening, all operating on
wave -lengths between 350 and 400 metres.
In many cases, two stations were found to
be working on exactly the same wave
length, so that, even with the most refined
receiving equipment, it was not possible to
differentiate between them.

An Unavoidable Evil.
Super -imposed upon this condition is

interference caused by static disturbances,
and by receiving equipment in the hands of
people not cautious in its manipulation. It
should be remembered that; whenever a
vacuum -tuba receiver is allowed to oscillate,
it itself becomes a low -power radio trans-
mitter, and causes interference with recep-
tion being carried on in the immediate
vicinity. In receiving telephone signals, it
is not necessary to have the receiver oscillate

at any time, and any operator who care-
lessly permits his receiver to oscillate is
increasing the difficulty of obtaining satis-
factory broadcasting reception.

The elimination of static interference is,
at the present stage of radio development,
beyond the hope -of the average- receiving
station, and must, therefore, be accepted as
an unavoidable evil. More refined receiv-
ing equipment can be built which will
increase considerably the selectivity of
radio receiving equipment, but such equip-
ment is comparatively expensive, and
requires more technique in its operation
than the receiving equipment now being
built fiir radio broadcasting reception.

This condition will doubtless be remedied
in the near future, and any apparent delay
in accomplishing such improvement is
merely an indication of the difficulties
which are being met in making it.

A " PIANO - TUNER FOR
WIRELESS.

(Continued from page 108.)

oscillator or to employ capacity reaction
between the valves if an amplifier is used,
although a separate oscillator will usually
be found to give much better results.
It is necessary to use these
C.W. reception because reaction cannot be
obtained without altering the tuner,. and
if this is done so that the tune slide coils
act as a reaction coil, it will be found that
when the circuits are oscillating the set
will be radiating a certain amount of
energy into the ether, which may cause
interference with other stations, trying to
receive on that wave -length, which are
somewhere in the vicinity.

" Tuning " the "Piano."
- When the instrument is finished it is
only necessary to press the two keys marked
for the .wave -length required and to vary
the condensers until signals are heard.
The catch K, which is shown in Fig. 3,
can be made from tin, the one end rolled
up to act as a weight. One catch sufficiently
long to reach from end to end, of the key-
board is all that is necessary, but two can
be made instead if desired, so that there is
one for each set of keys.

If only one catch is made, it will be
necessary to press the aerial side and tune
side keys together, otherwise the first key
pressed will be released on pressing down
the second. This will not happen, however,
if two catches are made, as each catch then
controls the keys for its respective side,
viz., aerial or tune circuit.

A steel wire, such as a steel knitting.
needle, is soldered to the centre of the catch,
as shown in Fig. 3. This forms a hinge for
the catch. Care must be taken to make the,
bottom portion of the catch considerably
heavier than the top, so that it will always
hang perpendicularly, as shown in the
diagrams.
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A TELEPHONE PANEL.
By W, G. RICKETT.

I NOTE with great interest SI is F. B.
Lidstone's letter published in the
current issue of POPULAR WIRELESS,

and would like to add that I have for
some  time used with great success a tele-
phone panel as per enclosed diagrams.
I also find that I can successfully take it
to any part of the house, and, in addition,
the signals received in this way have
often proved stronger than when the
telephones were placed directly on to the
set. If 'advantages are- at once obvious.
Besides being of service for taking the
phones to a room other than that in which

the set is working, I find that it is a great
convenience in the same room, insomuch
that three listeners -in can sit in any position
they:choose, instead of being " chained "
to the set.

Connected in Series.
Fig. 1 on the enclosed diagram shows

the panel complete for use. The, twisted
flex (which is shown very short for the
sake of illustration) is connected to the
phone terminals of the set by two brass
lugs as shown, these being soldered on
to the flex to secure a good joint.

Fig. 2 shows the ebonite panel drilled
ready for the mounting of terminals, and
it is secured to the wooden base by a brass
screw at each comer. For three pairs of
'phones I find that a convenient size of
this panel is 6 -in. by 2 -in: by 1 -in.

Fig. .3 shows the under -side of the. -panel;:
the terminals being connected in series.

Fig. 4 shows the, wooden base, 6 -in. -by
2 -in. by 1 -in. This should be of fairly
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heavy wood, to ensure it standing firmly.
The middle portion is cut away as shown
to provide a clearance for the terminals
also, two holes are- drilled through the
side as represented by the dotted lines,
through which the flex passes to connect
with the two end terminals. The outside
of the wood is afterwards stained black,
and the whole assembled.

HOW TO MAKE A GRID
LEAK AND CONDENSER.

THE amateur who has a valve set may
greatly improve it, and at the same

s time amuse himself, by making up a
grid leak and condenser. It is a very
simple matter and not at all beyond the
ordinary amateur. The following can be
made out of a few odds and ends.

All that is required is a few bits of tin
OF copper foil, ditto mica, and a couple of
pieces of ebonite; The ebonite should be
2 ins. square. Clamp them together in
the centre, one and a half inches apart,
as in Fig. 1.

The ebonite will be 1 in. thick and the
top 3-16 in: Next drill with a larger drill
a recess that will allow the head of the
S- in. bolts to go in flush.

The next process will be cutting the
plates of the foil.' Fig. 2 shows all sizes
and does not need further explaining.
The sake applies to the mica. -

Shellac the mica and stick a foil to each .
of the 4 in. pieces of mica; then place the
first plate on the ebonite base so that the
lug will lay over the in. hole. The next
plate goes on top, but the lug in this case
goes over the other hole. The following
plate has its lug over the first one, and
the last over No. 2.
Ready for Use.

A little shellac will help to keep them
froin slipping. Lay a piece -of mica on
the last plate and then screw on the top.
plate.

Next, push the -14- in. bolts right through
the foil and the bolt will make contact as
it goes through. - Before putting on the
nuts get a piece of soft paper and make
two holes one and a halt inches apart and
place it over the bolts. Two small
washers will be required to drop on first,
but before doing so, serape some lead
from a soft black lead pencil, and rub it
well round the bolts so that tho washers
will make good contact with it.

After this the nuts may bo screwed

0

11 0

0

Fig. 1, Fig. 2.

down tightly: Another extra ntrb'willsbe
wanted on each lolt.to..act assterminals.

Wax.the heads, of the bolts in the bot-
tom plate and the instrument is now
ready. All that has to be done is to

O

(
Paper

Pe/red Line

connect it up to your set, and with a soft
pencil draw a line between the -terminals.

THOSE TWO VOLTS.

THE ordinary or normal thermionie
valve requires; in order to light up its
filament to the proper state. of. in-

candescence to emit a copious stream of elec-
trons, .a currentof about 15 of an. ampere.

-Now. it does. not matter where that
ampere comes from, or what its quality.
If - it has. to -be slowed down to turgidity
through the resistance of the filament
rheostat, or flows pure -and free from the
bright terminals of a - new celluloid -cased,
four -volt- accumulator. An ampere is an
ampere for all that.

Now,- one amateur constructor of ap-
paratus will have in his home-made set
short, thick, straight -run wiring for his low-
tension current circuit, and will find that
hes can apply from his four -volt battery
sufficient. voltage at the terminals of his
valves to ensure that they get the neces-
sary 75 of an ampere right up to the time
that his battery voltage drops -to 2.9 per
cell, below which -figure it should never be
allowed to go.

A Comfortable Reserve,
Another experimenter, with .a wealth of

fine, rubber -covered or systoflex-tubed
wires' festooning the inside os - his,set, posi-
tively must have six volts --.or his valves
refuse to glow any brighter than the end
of- a blown -out match.

We- need not now -explain why, but any -
battery delivering- current loses -some of its
terminal . voltage in proportion to the
current -taken from -the battery.

If Ahrs battery is a new one, or in good
working condition, and has large plates, it
will have- a smaller fall of voltage at its
terminals -while delivering -any current - than
will an ohl, badly used., or smaller -plated
battery. This will , probably account, in
the great majority of cases, for -much which
at first would -seem obscure:. A good big
four -volt battery ought, with skilful use, to
be ample for the filaments ; but it is ex-
tremely useful to- have a " bit up one's
sleeve." 'Co have to increase from -.four to

- six volts, or a fifty per cent. increase,
seems wasteful.

A five -volt accumulator would be ideal,
but the ordinary lead plate battery ad -
vanes -by two -volts for each -:added unit,
and as five is not a " gozinter 2' for two,
most people go for six volts, and waste the
surplus in heating up the rheostats or over-
running the filaments of'their valves:
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Reg. Design
No. 594025.

THE DESKOPHONE SINCLE-VALVE SET
(P.O. No. 1019.)

including Headphones, H.T. Battery, Accumu-
lator, Aerial, Lead-in Wire, and Insulators.

PRICE COMPLETE
7- 15 - 0

PRICE without ACCESSORIES: £4.15-0.
Royalties, 32/6 extra. Valve Extra.

LOW FREQUENCY AMPLIFIER
(P.O. No. 3042.)

for use with any of our instruments.
Considerably increases the volume

of sound.
PRICE
- 17 - 6

Royalties, 22,6 extra. Valve extra.
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THE

DESKOPHONE
Radi(o)ates

Satisfaction.

THE
DESKOPHONE TWO -VALVE SET

(P.O. No. 202o.)
Tuner, High Frequency Am-
plifier and Detector, complete
with accessories as with Single -

Valve Set.
PRICE COMPLETE

£12 - 17 - 6
PRICE without ACCESSORIES

9-17.6
Royalties L3.0-0 extra.

Valves Extra.

Write
for

Illustrated
Catalogue

Price
3d.

Post Free

THOUSANDS of satisfied wireless en.
thusiasts now testify to the sterling
qualities of the DESKOPHONE; and

we are in receipt of many unsolicited
testimonials to this effect . . . . Here are
three extracts picked at random :-

" By jar the neatest, simplest and best I have
yet seen at the price . . . . "

" Have had perfect results and must con-
gratulate you also on its handsome and artistic
design."

" Ain delighted with the clearness and volume
of tone with which we hear concerts, speeches,
etc."

"DESKOPHONE" users are welcome to
our expert advice and assistance free of
charge. This ensures the best results and
will avoid the disappointments that come
to so many amateurs through insufficient
experience.

The DESKOPHONE which is built by us
to our own registered design, is manufac-
tured under Marconi patents, is authorised
by the British Broadcasting Co.. and has
been tested and passed by the P.M.(.

THE TRADE
SUPPLIED.

THE HOLBORN RADIO CO., LTD
267 HIGH HOLBORN,

LONDON, W.C. 1.
Late of

'Phone: HOLBORN 2368 8 High Holborn,

111111111111111111111111111111111111111111111111111111111111111i1111111111111

11111111111111111111111111111111111111111111111111111111111111111111111111111
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ALLOW US TO INTRODUCE

OUR E TYPE

Headgear Telephones
Total If Stamped

Resistance 25 NE B.B.C.
2,100. ohms.. 6d. extra.

PER PAIR

SOUNDLY CONSTRUCTED
ALL FITTINGS NICKEL PLATED
LIGHT AND COMFORTABLE

OiVING TO THE FACT that many
Phones on the market are wound to

4,000 ohms- resistance, we reassure our
Customers that these Phones will give equal
results- and in- addition they are more
robust, owing to the wire being thicker.

JUST OUT " COIL WINDING ON THE LOKAP MACHINE"
---OUR NEW HANDBOOK. PRICE 1/ -.---

Also Wireless Catalogue. Post Free, 6d.

MITCHELL'S VIVERM, NV
McDERIVIOTT ROAD, PECKHAM, S.E.15.

{GEC0P1-10Nt
2 - VALVE RECEIVER.
The most efficient set for the reception of
Wireless Broadcasting, embodying that
is newest and best in desrgo. workman-
ship and finish. Enclosed lam polished
mahogany cabinet with extra cabinets
for 'phones and aceunaulator, presenting
a neat and attractive appearance..
APPROX RANGE 100 MILES.
Complete %intim Valves, all
batteries ands one pair of
double brad:plums:

DELIVERY FROM. STOCK.

CHARD
& CO.,

24a, GREAT
PORTLAND ST.,
LONDON, W.1.

(Established 1889.)

Price £25

THE BIG SUCCESS OF WIRELESS
THIS YEAR IS WITHOUT DOUBT

THE "MELOHAY "
CRYSTAL SET we are now offering at
Carriage and fa Cio / Including 100 ft. Aerial,
Royalty Paid. / Lead'in and Insulators.
No set at the price can compare with the "Melohay "
which has been judged and chosen by the press represent-
atives as the most effective set in this class on the
market. Purchasers of new Wireless Sets should get to
know about the " Melohay" before spending their money
on other less efficient sets at much more than the price.

TESTIMONIALS ARE CONTINUALLY RECEIVED FROM
ENTHUSIASTIC USERS. READ THE FOLLOWING:-

" Am delighted with the distinctness of Music and Speech although
18 miles out of London,. It seems that 2 L.O.' is speaking over my
shoulder."

"Have tested Crystal Set with friend's aerial, and he is surprised at
the results compared with his Crystal set, for which he paid much more."
(St. Albans, 20 miles from London).

" Have had six pairs of 'Phones on your Crystal Set without reducing
volume or clearness of tone."

"The Crystal Set with your Two-tialce Amplifier operates the loud
speaker perfectly.'
When sending cash for your " Melohay "ask for particulars
of amplifiers which enable you to use a Loud Speaker for
the s'multaneous entertainment of a room full of people.

Melohay " Valve Sets (Prices from £6 - 6 - 0) are by
far the best value offered. This is agreed by all who have

tested them.
Splendid lines of English Double Headphones from £1 -1- -o

Accessories and parts of every description in stock.
Cheques. Postal & money orders should be crossed and made payable toHAYES LIMITED,
342-344, EUSTON RD., LONDON, N.W.1.

Telephone Museum 3541.
NOTEThe_ " Melohay Tireless Motor Van which recently gape street

demonstrations. in London at the request of the Press is travelling
fin Leicester and the illidlands during the week giving demonstrations en route

Hello Everybody !
Look at these special offers of

ACCESSORIES
Valve Holders, solid rod, accurate, complete with,

washers and nuts .. .. 1/3
Ebonite Dial and Knobs  . 1/6
Filament Resistances.. 2/6
Crystal Detectors. mounted on ebonite base 2/,6

Do do. better quality, with crystals
complete ..

Aerial Wire 7/22 .. per 100 ft. 3/...
Lead-in Cable, heavily insulated with rubber,

per yd. 6d.
Screwed Rod, 2 B.A. l2: in. lengths each 31cl
Telephones, 4,000 ohms, leather head -bands 22/6
Our " Hello Crystal Set (all Royalties paid) 45/-
A few Ex -Govt. Crystal Sets (worth double) 45/ -

Lead -in Tubes .. 12 in. 1/6. 9 in. 1/3 6 in. 1/ -

Carriage extra on above prices.

Orders will be executed by return of post and money
promptly returned if not completely satisfied.

THE CENTRAL RADIO CO.,
6, LITTLE RUSSELL STREET
BRITISH MUSEUM. LONDON W.0

:leak Mudies' Library

Phone
Museum

5604
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POPULAR WIRELESS EXHIBITION REVIEW.
A further summary of the wireless exhibits at the Ideal Home Exhibition, Olympia,

WATES BROTHERS.
Beginners who are taking up wireless will

find many interesting and useful articles
displayed by Messrs. Wates Brothers.

One of this firm's specialities is an ac-
cumulator constructed for wireless purposes,
and designed to give about 25 hours of
actual lighting on one valve. It is sold in
two sizes, a 4 -volt and a 6 -volt, complete
with a wooden case. The cells arc claimed
to be practically immune from sulphating,
the great bugbear of all who use accu-
mulators. -

Several types of crystal and valve sots
arc also on view, and a large number of
accessories, for all kinds of wireless sets.

A neat high-tension battery case is being
introduced, which will hold a 60 -volt 'bat-

tery, with a Wanda plug on the lid whereby
the potential across the valves may be
varied at will. The whole outfit forms a
very compact and neat accessory, and
vastly improves the usual untidy ap-
pearance due to H.T. batteries and their
connections.

* * *

J. A. COOMES & CO., LTD.
Exhibits at Stand 25 include a complete

range of our famous Ionophone Variometer
Tuned Broadcasting Sets.
Five -valve set, consisting of 2 H.F. valves,

1 detector, 2 L.F. valves.
Three -valve set, consisting of 1 H.F., 1

detector, 1 L.F.
Two -valve set, consisting of 1 H.F. and 1

detector.
(All above sets have a wave -length range

from .300-3,000 metres.)
Two -valve Amplifier for either two or three -

valve sets.
Valve and Crystal Set.
Crystal Set.
Loud -speaker Adaptor, consisting of ebonite,

horn with phone attachment.
A.C. Battery Charger. A new device enab-,

ling small batteries to be charged direct
from A.C. mains of ordinary voltages
and any frequency up to currents of
2 amps., especially suited for L.T. wireless
batteries.

MARCONI'S WIRELESS TELEGRAPH
COMPANY, LIMITED.

This company is showing a full range of
Marconiphone wireless receiving models
and loud -speaking equipment at Stand No.
37, Gallery (New Hall).

The special details are as follows :
- Marconiphone Valve-Crystal.-A unique
model. A new and improved receiver em-
ploying a crystal detector and a special low
current valve as amplifier. This combina-
tion gives an increase in range to at least 50
miles, without sacrificing any of the clear-
ness of speech and simplicity of the crystal
models.

Marconiphonx V.2.-A new and im-
proved type of this popular receiver which
incorporates special features, increasing its
range up to 100 miles and over.

Marconiphone Nj'ivalve. Type R.B. 7.-
A long-range receiver designed primarily

Three -valve cabinet set, by Gambrell Bros.

for use with an outside aerial. Range
miles and upwards.

Also suitable for use with frame aerial.
Approximate range 40 miles.

Marconiphone Multivalve. Type R.B. 8.-
Specially designed for use with franie aerial.
Used with Marconiphone table aerial, gives
ideal combination for shortsrange recep-
tion. Approximate range 40 miles.

Marconiphone Voice Amplifier (2 Stage).-
Expressly designed for use in moderate
sized rooms, entire elimination of distortion
having been the chief aim rather than pro-
duction of great volume of sound. An
amplifier unrivalled for purity of tone and
clearness of reproduction.

200

Cabinet Models.-Self-contained models,
fitted with the Multivalve types and incor
poratinc, all batteries, amplifiers, etc., both
with and without Amplion loud speaker.

* *

THE WIRELESS PRESS, LTD.
A complete range of over seventy books

on Wireless Telegraphy and Telephony
will be open to the inspection of all visitors
to our Stand, No. 7. For the beginner
desirous of making his own apparatus, for
the experimenter who wants a reliable
guide, for those anxious to study the
subject thoroughly from a 'theoretical
standpoint-in fact, for all interested in
wireless, elementary or advanced-we have
just the books required. For ten years we
have been publishing wireless literature,
and have no hesitation in stating that any
book bearing the name of the Wireless
Press, Ltd.-the pioneer house for wireless
publications-can be relied upon.

* *

AERADIO, LTD.
The name of this firm, although now

well known to the trade, is perhaps new
to the public, but their trade -mark, " Melba -
phones," strikes a familiar chord.

An interesting selection of " Melba -
phones " is shown, ranging from one -valve
receivers to three -valve power amplifiers.
In each case the manufacturers have
avoided " freak circuits " when designing,
and have constructed their instruments
upon conventional, thoroughly tested and
proved lines. It is claimed, however, that

Melbaphones "
" Are as good as the best

And better than the rest,"
and for the reason that the manufacturers
haVe adopted the policy of using only the
best materials, expert labour, and simplicity
in design of control, together with a first-
class finish.

It is interesting to note that the managing -
director of this concern claims to have
been first in this country with " broadcast "
sets, having advertised same as early as
April, 1922. Much water has passed under
bridges since then; and the proud owner
of a " Melbaphone " installation alone can
appreciate the months of work and the
amount of money expended on the pro-
duction of his instrument.

We would specially draw' attention to
the two -valve Melbaphone " Cabinet de
Luxe.

(Continued on next page.)

Complete receiver and loud speaker set, by the Automatic Telephone Manufacturing Co, Ltd,
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POPULAR WIRELESS
EXHIBITION REVIEW.
(Continued from, previous page.)

This cabinet iS completely self-contained,
with 6 -volt 40 -amp. accumulator, 60 -volt
H.T. battery, valves, and two pairs of head-
phones, and is dispatched complete with
aerial equipment. The price is only £20.

To the best of our knowledge, it is the
only completely self-contained two -valve
cabinet on the market.

Other valve panels are on sale from
£5 10s. The excellent " Melbaphorte "
one, two, and three -valve amplifiers (note
magnifiers) must not be missed.

General Radio Company's Two -Valve Set.

AUTOMATIC TELEPHONE MANUFACTUR-
ING COMPANY, LIMITED.

At this stand will be found the joint
exhibit of Messrs. Automatic Telephone
Manufacturing Co., Ltd., Milton Road,
Edge Lane, Liverpool, and their sole dis-
tributing agents, Messrs. Ashley Wireless
Telephone Co., Ltd., 69, Renshaw Street,
Liverpool.

Outstanding features of the exhibit are
the Ashley 2 and 3 Valve Receiving Sets
and the Ashley 2 - Stage Low -Frequency
Amplifier, together with combinations of
the two first -named sets with the Ashley
2 -Stage Amplifier, representing 4 and 5
valve installations respectively.

The " Graham" Electravor.

These Ashley Valve Receiving Set's arc
designed for reception on unlimited wave-
lengths up to 3,000 metres. They embody
approved adjustable reaction, and are fur-
nished complete with sets of interchange-
able Aerial tuning coils  and H.F. Trans-
formers to vary the wave -length in con-
formity with the station it is desired to
pick up.

There is also exhibited an Ashley 3 -Valve
Broadcast Receiving Set of special interest.

In crystal sets, the Automatic Telephone
Manufacturing Co. are showing their well -
tried popular model which has established
an enviable record of receiving clearly at
32 miles radius from the broadcasting
centres. It is equipped with specially
selected Perikon detector, tuning inductance,
with single slider and fixed condenser.

Dubflier " Pontoon" Condenser for Panel Mounting

Each set includes A.T.M. 2,000 -ohm long
distance radio headphones.

An outstanding exhibit at this stand is
the now famous A.T.M. " Claritone " Loud
Speaker, literally " the best -spoken fellow
in the radio world." Moreover, experts
are agreed, and the manufacturers
hold testimonials confirming this view,
that the A.T.M. " Claritone " Loud
Speaker is the best yet placed on the
market for clearness, combined with
volume and musical tone.

The Automatic Telephone Manufac-
turing Co. also make an effective display
of their well-knownLong Distance Radio
Headphones, which are of light weight,
comfortable in prolonged wear, have
a high effective impedance, and are
generally recognised as among the most
efficient headphones now being offered.

(Conclusion of Exhibition Revieth.)

THE EXHIBITION.
Don't fail to visit Olympia
and see for yourself the
attractive Wireless Exhibits

in the Wireless Section.

A CRITIQUE OF THE
WIRELESS SECTION.

By the TECHNICAL STAFF of
POPULAR WIRELESS.

Pete & Radford, Ltd., are exhibiting a
large assortment of accumulators specially
constructed for wireless purposes. A point
worth noticing with regard to these accu-
mulators is that they are all marked with
the actual capacity instead of the more
usual ignition capacity. This feature will
appeal to the wireless amateur, as the
ignition rating of batteries has been a
stumbling block to a great many beginners
in wireless. Among the many accumula-
tors is shown a type embodying a hydro-
meter in the battery itself. Each cell con-
tains three " gravity floats " coloured
white, blue, and red. These floats are cali-
brated to sink as the gravity of the acid
falls. At 50 per cent. discharge the white
one sinks, at 75 per cent. the blue follows
suit, and at 95 per cent. discharge the red
one sinks. At this point the cell is not quite
empty, but another hour or two will see the
end of that charge. Thus the amateur can
see at a glance how much longer his " juice "
will last, and need never be let down by a
run-down accumulator.

An Interesting Exhibit.
The Sterling Telephone and Electric Co.,

Ltd., has a goodly array of valve unit panels
and power amplifiers. The unit sets are very
neatly encased in black metal, and are so
arranged that the separate, panels can be
plugged together instead of being strapped
in the usual way,

A combined valve and crystal set is also
manufactured by this company, and is said
to give dual amplification so that the ono
valve plays the part of H.F. and L.F.
amplifier. The range for broadcasting is
about 150 miles. Dull Emitter valves are
used, so that an accumulator is not needed.

The most remarkable exhibit on the stall
of Abbey Industries, Ltd., is a tiny crystal
set which will easily go on the palm of your
hand ; in fact, two or more would find room
there.

(To be continued next week.)

Inter -Valve Transformer, by the Igraine Electric Co.
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RELIANCE ONE VALVE SETS

RELIANCE TWO VALVE SETS
RELIANCE THREE VALVE SETS

HERE'S YOUR OPPORTUNITY
FOR A LIMITED PERIOD ONLY WE ARE PREPARED

TO SUPPLY DIRECT OUR CELEBRATED
RELIANCE BROADCAST RECEIVERS AT

VIRTUALLY HALF STANDARD PRICES.

Our only stipulation being that we reserve the right of delivery, which must be
strictly in rotation. It is only feasible that many would-be "listeners -in" will take
advantage of this unique offer to obtain a First Class Wireless Receiver, and we
have therefore made arrangements' for dealing with orders first received by return.

RELIANCE
ONE VALVE

Mahogany Upright Slope
Cabinet panel, 9 in. x 6 in.,
Variometer Tuning covering,
Broadcast wave;- lengths.
Equipment : z pr. H.R.
Headphones, 4 V. 4o Accum.,
36 V. Battery, Ediswan
Valve, coo ft. Aerial Wire.

Price : £6 6 0
Standard Price: £10 10 0

Plus Taxes, £1 12 6

One -Valve Note Magnifier,
in Cabinet to attach to One -
Valve Reliance.

Price (includes
Valve) : £4 5 0

Two -Valve Amplifier.
Price (includes c, 15 0

Valves) : "a

A FEW TESTIMONIALS
Birmingham.

" iVe have tried Two Valve Set and
reception of Broadcasting was ex-
cellent, in fact with filaments fairly
well over is too loud."

Maidenhead.
" Re Two Valve Set supplied, I am
getting magnificent reception of
Operas, ele., and have also picked up
Birmingh.ant, Manchester, Writtle,
The Ramie, and Eiffel Tower."

Nelson.
" Reference Valve Set supplied, it is
giving every satisfaction. Man-
chester comes in loud and clear."

Dowlais.
"I have great pleasure in advising
you that I heard Cardiff last Tues-
day very well, speech and music
quite clear."

'Phone:
CITY 't68.

H, QUEEN VICTORIA STREET, LONDON, E.C. 4.

RELIANCE TWO VALVE

Mahogany polished Cabinet, 12 in. x 8 in., z
Detector, z L.F. Valve, Studs Switch Induc-
tance, Tuning Condenser, etc. Equipment :
t pr. H.R. Headphones, 4 V. 40 Accum., 36
V. H.T. Battery, Ediswan Valves, zoo ft.
Aerial Wire.
Price: £8 8 0 Standard Price £15 0 0

Plus Taxes, £3 0 0

NOTE
These Sets do not differ from
our Standard products in any way ;
our Guarantee is behind each and
every one, all of which undergo
strict test to give clear, strong

Telephony Reception.

RELIANCE
THREE VALVE

Superior Upright Mahogany
Slope Cabinet, panel 84 in.
x 12 in. i H.F., i Detector,

L.F. Valves, Separate Con-
trols. Stud Switch Induc-
tance with additional holder
for Loading Coils to obtain
all wave -lengths.

Equipment : z pr. H.R.
Headphones, 6 V. 6o amp.
Accumulator, 63 V. H.T.
Battery, Set of Loading CoiLs,
3 H.F. Transformers, Edi-
swan Valves, zoo ft. Aerial
Wire.

Price : £12 10 0
Standard Price : £22 10 0

Plus Taxes, £4 2 6 --

Letters containing cash should be registered

TERMS
Nett Cash with Order.

Delivery Free London Radius
Packages & Packing, 2s. 6d.

ORDER FORM.
To Henry J. Brewster & Co.
Please forward per
one Reliance . . . .Valve Set, for

cheque
which 1 enclose money order
value f. ., on condition that
this Set will give me efficient re-
ception of speech when installed.

Name.

Address

Date

HENRY J. BREWSTER & CO
Telegrams :

AEROWAVA,

Proprietors of the well-known Aerowave Crystal Receiver.
PHONE,
LONDON.
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Build your own set with BU RN DEPT Accessories

BURNDEPT PATENT COILS
(Patent No. 168249)

are wound with ample air space
between each layer, thus ensuring
a minimum self -capacity. Coils
75-1500 multilayer coils with wave
length range 750-25000 metres.
Set of 9 .. .. 14 10 0A

VALVE HOLDERS,
turned out of solid ebonite rod.
fixed to panel by single screw.
No. 241 .. 20 2 0 A
No. 280, mounted on ebonite panel
and boxed .. . 10 6 A
No. 281, complete. de-
tector unit.. . 21. 0 0 A

ANTICAPACITY SWITCH,
specially designed for use in Radio
Circuits. Capacity reduced to a
minimum.
No. 235, 1 pole change over £0126 A
No. 236, 2 15 0 A
No. 237, 3 - £017 6 A
No. 238, 5 £1 0 0 A

TELEPHONE TRANSFORMERS.
For use with 120 ohm telephones
and loud speakers. Each tested at
500 volts winding to winding.
Distortion and leakage noises re-
duced to a minimum.
No. 227, unmounted £1 0 0 B
No. 285, in polished

walnut box .. 21 10 0 B

BURNDEPT\ N\ 

OUR
BY US IN

FACTORIES AT BLACK-
HEATH AND USED IN OUR
:: FAMOUS RECEIVERS. ::
Write for our Catalogue,
sent post free. Section'I:
Amateur and Experimental.

Section III: Broadcast.
BURN DEPT, LTD.

London Office and Showrooms :

15, Bedford St., Strand, W.C.2,
AERIAL & EASTNO`R WORKS :

Blackheath, S.E.3.
London Assurance House, Bond Place, Leeds.

61, Bridge St., Manchester.
133, New St., Birmingham.

93, Holm St., Glasgow.
Playhouse Arcade,

Guildford.
Bank Bides., Middle St.,

Yeovil.

246, George St., Aberdeen.

CONCERT COILS
are single layer coils wound on
ebonite, and are the most' efficient
coils for the reception of wireless
speech. Set of 4 concert coils

S.1-8.4 £1 0 0 A
RHEOSTATS,

moulded block of special heat -re-
sisting composition, ebonite knob.
No. 270, 7 ohms, 1 amp £0 5 0 A
No. 275, as 270 in wal-

nut box £0 12 6 A
Also supplied at same prices :

No. 271, 3 ohms, 2 amps
No. 272, 1.4 ohms, 3 amps.

COILHOLDERS,
a well -designed coilholder of hand-
some appearance, moving holders
geared 5-1, very sibooth action,
enabling fine adjustments to be
made.
Np. 135, for mounting £1 10 0 A
No. 136, on oak bass

with terminals .. £2 15 0 A
INTERVALVE TRANSFORMERS,

designed to give maximum ampli-
fication with minimum distortion.
Tested at 500 volts winding to
winding and frame. Minimum re-
sistance 250 megolns.
No. 226, in cardboard

box with diagram
of connections .. £1 5 0 B

No. 283, in polished
walnut box, ebonite
panels and terminals £1 17 6 B

WIRELESS
Ilili1111111111111111111111111111111111111111111111111111111111111111111

Head 'Phones from 18/6 per pair. Valve Holders, 1/- and 1/3 each.
Leading -in Tubes, 1/-, 1/3, 1/6 each. Switch Arms, 1/- and 1/3 each.

Egg Insulators, white, 3d. each,
Pocket Crystal Set, 17/6 each. 2/8 per dozen.
Inter -Valve Transformers, ratio 5-r. Finest Manufacture, 14/6 each.
Filament Resistances. Extraordinary value. Velvet action, 2/-, 2,6 ea.
Slider Plunger, complete, 4d. ea., 3/6 doz. Hertzite, 1/-, 1/3, 1/6
Aerial Wire, 7/22 hard drawn copper, in coo ft. lengths, 2/8
4 -Volt Batteries, 4d. each. 3/6 per dozen.
Crystal Detectors, 1/6, 2/3 add 2/6 each, also all voltages in Ever Ready
Wireless Batteries in stock; c6 -volt, 3/6 ca., 36 -volt 8-6 ea,. 66 -volt 15/ -ea.

We have just received a large quantity of Ebonite in all sizes.
We Have a Large Stock of MULLARD and EDISWAN VALVES.

CRYSTAL SETS, Stamped B,B.C., 36/6 each
THE HOUSE FOR EVERYTHING ELECTRICAL,

Trade] WHOLESALE AND RETAIL [Supplied

L. APPLE, LTD., Electrical Engineers,
13, BREWER STREET, REGENT STREET, LONDON, W.1

(Telephons 115St Ra?na'

R. EGERTON-GREEN & Co.,
/11Sanufacturing Electrical Engineers.

ESTABLISHED IN 1913

WATCH THIS SPACE
for a new Cabinet

CRYSTAL SET.

In the meantime WRITE or 'PHONE for our FREE LIST.

22, Dyott Street, New Oxford Street, London,W.C.1
(.4 few yards from Henry Wave).

Telephone - - - - - Museum 1249.

" THE BROWNIE
Wireless Receiver

Patent 2055/23 applied for.
SPECIFICATION.

Set comprises solid best
ebonite drilled detector
panel, wound induction
coil, tuning slider, screw
clamp crystal cup, best
jointed detector giving
quality crystal, universally
ercurate and easy adjust-
ment, terminals,' screws,
and all parts for assem-
bling by our patent
method.

7/6 COMPLETE
by post 8/6

Contains every part necessary for
simple assembly.
A Scientific Achievement.
Guaranteed equal to sets costing
many times the price.
Full and complete instructions
enclosed with each outfit.
London make.
Money returned if not as adver-
tised.

Read what the Trade Press says :

" Eectricity," Feb. 23rd.
`f The voice might have been that of
a speaker in the same room .. . The
set is a marvel of value ... We
anticipate that it will make quite a
stir in the wireless world."

J. W. B. Wireless Supplies,
19, GARRICK STREET,
LONDON - - W.C.2

(First Floor)
Near Leicester Square Tube Station

(When writing mention Popular Wireless.")
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RADIO HOUSE.
THE NEW CITY PREMISES OF THE MARCONI COMPANY. A FLYING SURVEY.

FROM time to time reference has been
made in these columns to the new City
quarter§ of the Marconi Company, in

Radio House, Wilson Street, RC., where
every modern convenience has been installed
for the rapid transmission and reception of
wireless messages' to and from many parts
of the world.

ignores every tray on its circuit except one
at which it makes a dive, picking up any
sheet that an operator may have placed
there. If there is none, it passes on, empty.
Similarly it is arranged so that it drops the
sheet into another tray at a pre -determined
point. Other carriers deal with other points
on the circuit.

The machines on which the messages are punched in tape form.

Those who, like the writer, have had the
privilege of visiting both the old offices in
Fenchurch Street and those now under
review could not fail to be impressed with
the immense improvements that have been
effected. There is now almost complete
automatic control of all distant wireless
stations, and facilities for reducing to a
minimum the time lost after a message is
handed in and before it is dispatched, and
also after receipt of a message and before it
is delivered at its destination.

The Automatic Carrier.
In addition to a receiving depot, there is a

private telephone exchange at Radio
House, for the convenience of any client-
and there are many such-who makes use
of wireless to such an extent as to warrant
being connected up by a private wire. By
this means ,he is enabled to phone his
instructions, and conversely, to receive
messages within two minutes of their recep-
tion by the company. Connecting up the
various rooms on different floors is a system
of automatic dispatch carriers, by means of
which messages are conveyed from one de-
partment to another. The carriers are
attached to continuously running cords,
and are so designed as to pick up and grip
sheets of paper laid in trays, as they pass.

They also drop messages at the same
point at which they pick messages up. The
carriers possess the gift of discrimination ;
in other words, each individual carrier

Incoming messages for wireless dispatch
are passed into the hands of an officer on one
side of a frame, on the other side of which
are clerks waiting to receive them.

They are then delivered to an operator
who transcribes them into morse code on a

paper tape, perforated in a keyboard perfor-
ator, which is passed through a Wheatstone
transmitter in the usual manner.

Conversely, messages received and printed
in English letters and figures by the auto-
matic high-speed printer are delivered by
automatic carriers to the telephone depart-
ment, or to the messenger -room for dispatch
to their destination.

Distant Control.
Between Radio House and certain other

stations, the duplex system of operation is
in use. Since there is quite a common mis-
conception as to what is meant by duplex
working, it is as well, perhaps, to explain
that this does not imply transmission and
reception of wireless on the same aerial.

It is said that this has been done experi-
mentally, but on a commercial scale over
appreciable .distances, hitherto it has not
proved practicable. What can be and is
done, however, is to transmit simultaneously
from the same aerial, messages to different
stations on different wave -lengths. Thus
from the same antenna at Ongar trans-
mission is effected to France and Switzer-
land simultaneously.

The transmitting stations in Essex, for
the Continental Services, are already con-
trolled direct from Radio House, so that no
transcription of messages takes place, the
transmitting telegraphists automatically
governing operations at the wireless stations.
Arrangements are now almost completed for
including Carnarvon transmitting station
under the same central control, and it is
anticipated that, in a few months, that great
station will present the same apparently
lifeless and uncanny appearance as the
others.

Mr. Shayle Gardener and Mr. Ruben Carter broadcasting the quarrel scene from Julias Caw at 2,DO.
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SETS & UNITS
Magnificent results
are achieved by Radiax Receiving Sets at
economical cost and Without sacrificing
good appCarance. High -quality material
only goes into the make up, and the sub -

.WE SATISFY YOU stantial, well finished oak case is typical
of the job. Every unit is teVecl.

CRYSTAL SET, in sloping mahogany cabinet, enclosed crystal,
tipped inductance, with 10,point- switch: -This set- ii so -efficient.
that we have used -four pairs of 'phones with loud E2 2 6
reception:' PRICE' (including B.B.C. licence) ,

ONE -VALVE SET, gives splendid results in broadcasting areas.
10 -point switch and variable condenser gives ac - E3 10 0curate tuning; cak case. Wonderful value.  PRICE

. (Licences extra £1 125. 6d.)
TWO -VALVE SET-and undoubtedly the best and most. popular all-
round set. Specification as above, but includes note magnifier;
necessary condensers, and etc.; tunes to 1,100 metres, and has

bloading termals for greater wave -lengths. PRICE
(Licences extra £3.) E7 10 0

RADIAX

UNITS FOR BUILDING UP SETS, INCLUDING
POLISHED OAK CASE,' DIAGRAM ANDALL DETAILS,

No. 1 - Detector, forming a 1 -valve
receiver if a tuned circuit is added. Com-

. plete parts (unassembled), 21/, Com.
ete in ease (assembled)',28 /8

-No. 2 L.P. Amplifier, for increasing
i5 the power of a crystal or valve set.

1 -valve. Complete parts (unassembled),
38/6. Complete in case (assembled).
48/6. -

If to be used under broadcast -licence,
add 10 / - per valve. 2 -valve. Complete
parts (unassembled), 55 / -. Complete in
case (assembled), 70/-.No. 3. Tuner, to 1,100 metres, with
loading - terminals. Complete parts (un-
assembled), 38/6. Complete in case
(assembled) 52 / 6. -

No. 4. S.F. Amplifier Panel. Com-
plete --parts (unassembled)," 18/9. Com-
plete in case (assembled), 26/6.

0 RADIAX LTD.
4, Percy Street, London, W.1.

0 .3 niinvtes Tot. Ct. Flood Tube.
'Phone: Museum. 490.

-teeming with
constructional
Articles

EVERYONE will appreciate the clever
Articles in No. 2 which show how to build
-from the simplest of materials-excel-

lent Receiving Sets of various types. It you
have not yet tried your hand at making your own Set,
why not make a start now? You arc certain to get very
much more pleasure out of Radio. In MODERN
WIRELESS every step is clearly explained by means
of working diagrams-you cannot go wrong. Buy a
copy to -day, and you'll want to read it regularly.

MODERN
WIRELESS

Look for its familiar coloured cover
at every Bookseller or Newsagent,
or on Stand 5, Ideal Home Exhibi-

tion, Olympia.
Large Wireless Map of Europe

given away FREE.

:Radio rrezz,Rict
PUBLISHERS Of AUTHORITATIVE WIRELESS urtgArugl
DEVEREUX COURT. STRAND. W.C.2. MONTHLY

7
ENGINEER

18, LEXINGTON STREET, Golden Square, LONDON, W.1.
Phone : Gerrard 4130.

Accumulators ready charged from stock at no extra cost.
AERIAL WIRE, 100 -feet 'I / 25 copper 2 : 8AERIAL WIRE 100 -feet 7 / 22 copper 2 / 9AERIAL WIRE, Enamelled per 100 feet 5/ -CONDENSERS, Variable :

Plates Unassembled Assembled
.001 57 613 each 12/6 each
.00075 43 5/3 ., 11)6,

-
.0005 29 4/3 10/- ...0003 19 2/9 7/6 -0002 13 2/3 ., 6/6.0001 7 2/- .. 5/9 .
'Vernier 3 1/9 5/3 ..

EBONITE TOP AND BOTTOM CIRCULAR PLATES per pair 1/6DUTCH VALVES 11 /- EBONITE per lb. 319CRYSTAL SETS. .B.B.C. Cabinet 37/6/6,- 3/6, 4/6HEADPHONES; French 4000, 19/-; Sterling, 321- Single, 11 / . Post bd.
INSULATORS: 2 -in. Reel , .1 id.; omen egg, 3d.; Shell, 3d.; Shell (large) 5d.
KNO135,3d. Best, with Hex. nut; 34d. SWITCH ARMS, best, 1/6; 2nd, 1 / -TERMINALS, each nut and washer r IdSETS IN STOCK:

REVOPRONE, £4 15s.. complete with headphones, aerial and equipment,
RAD1ONETTE, £3 10s. complete.

POSTAGE PAID ON £5 OR OVER.
WRITE FOR FREE LIST, OR CALL AND TRY MY INDOOR AERIAL.

 I
225, BISHOPSGATE, LONDON, E.C.2.

Telephone : Bishopsgate 2292.

ELECTRICAL L. T. HALL

FILAMENT RESISTANCES

L.O. STAND BY
ONE MOMENT PLEASE!

"ELKAY" WIRELESS CO.,
Broadcasting their BARGAINS.

FRENCH 193 Per Pm

HEADPHONES
/

4000 ohms.

Tested and Guaranteed.

AERIAL WIRE 7/22 2/5 tier 100
foot.

COMPLETE CRYSTAL SETS

from Isis upwards.

VALVE SETS /min 15 upwards

EVERYTHING
WIRELESS

at proportionate Bargain Prices.
orders please forward ample postage.

Balance refunded.

Write, 'phone or call at once
and save money.

"ELKAY" WIRELESS Co
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PART IX. -RECTIFICATION AND AMPLIFICATION.

'THE two important looking words which
1 swell the title of this article need not

frighten the beginner unduly. It
seems inevitable that many of the names
adopted by science should convey the least
possible amount of information concerning
the things, or processes, for which they
stand. These particular words, however,
are not nearly so bad as they might be. The
root meaning of the verb " to rectify " is
" to make right," i.e., " to correct." And
the root meaning of the verb " to amplify "
is " to make large," i.e., " to increase."
Let us see what it is we have to correct,
and what it is we have to increase in con- 
nection with the reception of wireless
signals.

Two. Difficulties.
When wireless waves flow past a receiving

aerial, small electric currents are set up in
that aerial. These currents flow alternately
in opposite directions, up and down the
aerial wire, at exactly the same rate as the
currents in the transmitting aerial which
sends out the waves. Now, this rate is
very high, though it varies in the case of
different tranamittingUations, of course.

The currents set up in the aerial of a broad-
casting-, station, for instance, occur at the
rate of nearly 1,000,000 per second, the
actual number being slightly different for
each broadcasting station. The currents
set up in a receiving aerial must therefore
flow up and down the latter at the same
stupendous rate. How are these high rate,
or high frequency," currents to be con-
verted into sound in the telephones ?

Two important difficulties present them-
selves at once. In the first place, the
diaphragms of the telephone are incapable
of being vibrated at this stupendous fre-
quency. Secondly, even if they could be
vibrated at this rate, we should not be able
to hear any " sound." The human ear is
incapable of sensing air vibrations of more
than a certain frequency-and this maxi-
mum frequency is considerably lower than
that at which currents usually flow up and
down a wireless aerial.

" Group " Frequency.
The first thing to be dole, therefore, is to

(figuratively speaking) slow up the currents
that flow from the receiving aerial into the
telephones. The frequency at which they
occur in the aerial is too high for the purpose
of actuating the telephones; they must there-
fore be corrected, or ,rectified, to a suitable
frequency before being applied to the task
of vibrating the diaphragms of the latter.

The main difficulty involved in carrying
out this rectifying process is due to the fact
that the currents in the aerial flow alter-
nately in opposite directions. It is this
changing of direction that causes the trouble.
If there were 1,000,000 small currents flowing
in the same direction, the matter would be
quite simple. They could be collected
together in groups, and each group, acting
collectively in the same direction, could be

By MICHAEL EGAN.

made to effect one pull on the telephone
diaphragms.

So far as reception is concerned, there is
only one process involved here, i.e., that of
preventing the currents from flowing in
opposite directions. The grouping effect
takes place at the transmitting station. Each
sound wave that strikes the transmitting
microphone gives rise to a group 'of vi-
brations (or currents) in the transmitting
aerial, and, hence, in the receiving aerial.
The frequency at which these groups occur
is therefore the same as the frequency of
the sound waves addressed to the transmit-
ting microphone, which, of course, corre-
sponds to the pitch of the speaker's, or
singer's, voice.
The Crystal's Action.

If each group of currents set up in the
receiving aerial could be made to produce
one vibration of the telephone diaphragms,
the latter would, of course, vibrate at a rate
corresponding to the pitch of the voice at
the transmitting station. The problem of
rectifying these currents still remains to be
solved, however. How is it actually solved
in practice ?

One way of solving it is by means of a
piece of crystal. Some American scientists
discovered that certain kinds of crystal
allowed electricity to flow through them
in one direction only. When such a crystal
is placed between the aerial and the tele-
phones, therefore, it acts as a buffer to one
set of currents from the aerial, whilst
allowing the others to flow through the
telephones.

That is to say, it prevents the aerial
currents from surging backwards and for.
'wards in the telephones. All the currents
that flow in one direction will pass through
it, and all those that flow in the opposite
direction will be stopped. For each group

of electrical vibrations (or currents) that
occurs in the aerial, therefore, what is
virtually one large current flows through
the telephones. This single large current
is composed of a number of small currents,
all of which flow in one direction.

What a Valve Can Do.
This is the only function performed by a

crystal. It is a rectifier " pure and simple."
A valve can only rectify, though its action
is not so simple as that of a crystal. If the
currents set up in a receiving aerial are weak,
a crystal will be powerless to strengthen
them. A valve, however, can only perform
the important job of strengthening received
signals. That is, it can increase, or amplify,
their strength. There are ways of
amplifying signals other than by means of
a valve, but the valve is at once the most
popular and the most efficient of all ampli-
fiers.

A valve can be made to amplify signals
either before or after they have been
rectified. That is, it can amplify the
" high -frequency " currents the moment
they arrive from the aerial, as it were, or it
can amplify the nth -directional currents that
flow from the crystal before they enter the
telephones. The wonder of the valve is
that it acts either as a rectifier, as an amplifier
of " high -frequency " currents, or as an
simplifier of rectified " currents.

Beginners in Wireless are strongly,
advised to visit the Wireless Section
of the Ideal Home Exhibition at
Olympia. "Popular Wireless" has a
stall there, and free copies of a
24 -page " Outline of Wireless " may

be obtained on application.

The frame aerial receiving set used at the big public wireless concert given at Birmingham riLentiv
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EXTENDING THE WAVE -LENGTH
RANGE OF YOUR SET.

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

THERE are doubtless many people
who, having purchased a broad-
casting receiver with a limited range

of wave -length adjustments, are desirous
of extending it in order to enable them to
listen -in to aircraft and amateur telephony,
Paris time signals, or even Continental
broadcasting where the set is considered
sufficiently sensitive to do so.

In the first place, it may be mentioned
that there is no official objection to the ex-
tending of the wave -length range of a B.B.C.
set, although additional apparatus such as
variable condensers, etc., should bear the
B.B.C. stamp. The adjustments of the
majority of B.B.C. sets are limited to a
range between 300 and 500 metres, and as it
is essential that both those figures should
be covered on any aerial between 30 and
100 ft. long before the P.M.G. will license
them, it can safely be depended upon that
100 metres margin at least either way is
allowed in most cases.
Down to Amateur Wave -lengths.

The only transmissions taking place
below 300 metres are those of the amateur
stations whose wave -lengths may vary
from 150 to 200 metres. To get down to
there, it will be necessary to introduce a
variable condenser in series with the aerial.
You will know by now that wave -length
directly depends upon capacity and in-
ductance ; increase either and the resultant
wave -length is increased, or reduce either
and the wave -length is reduced.

Now we must have a certain amount IA
inductance in the set across which to con-
nect our detector, otherwise it would not
be possible to " tap " off energy from the
aerial circuit for the purpose of diverting
it through the telephones, and we do not
want to shorten the length of the aerial every
time we desire to go down to the lower wave-
lengths, so, therefore, we must attack the cap-
acity factor and endeavour to reduce that.

When condensers are placed in parallel,
the resultant total capacity will be merely
the sum of the individual capacities ; thus,
if we placed a 0005 mfd. variable con-
denser in parallel with one of -001 mfd.
capacity, the total capacity will be .0015
mfd. On the other hand, when condensers
are placed in series, the resultant capacity
will be smaller than the smallest individual
capacity. There is no need to detail tilt
mathematics involved in this latter case,
however, as it is rather tricky and apt
more to confuse than assist the beginner.
An Adjustable Coil.

However, if we place a variable 'on -
denser in series with the earth lead and
the earth terminal of the set, we shall be
able to control the capacity value of the
whole circuit, but only from somewhere
near normal downwards. We cannot increase
the capacity, because however much we
place in series, the resultant total will
always be less than the smaller capricity,
which would in that case be that of the
aerial and the set.

By decreasing the value of the variable
condenser placed in series, we can bring

^ the total capacity down, and, therefore,
reduce the wave -length tuning of the set.
A .001 or .0005 mfd, variable condenser
would be the most suitable value to employ
for the purpose.

Now we come to the more difficult ques-
tion-that. of increasing the wave -length
range. For this we must rely solely upon
the other wave -length factor-inductance-
because the capacity must always be kept
at its minimum value if efficient reception is
desired. Quite a number of the sets being
sold for broadcast purposes have two small
terminals or plugs on the panel marked
" extra induct or " long wave." To these
two points can be connected extra induct-
ance coils in order to increase the wave-
length range. Should such terminals not
be in evidence upon your particular set,
then the extra coil or coils must be placed
in series with the aerial lead and the aerial
terminal of the set.

An adjustable coil is an advantage, other-
wise it is obvious that to cover very dis-
similar ranges several different coils will be
required. For instance, Paris transmits on a
2,600 -metre wave -length, and to get up to
that on a set normally tuning but to 500
metres would require an inductance coil of
some considerable value, which would
obviously be far too large for the aerodrome
telephony 900 -metre adjustment.
How to Get Paris.

As a matter of fact, the most suitable
form of loading coil for ranges from, say, 900
to 2,600 metres will be an ordinary single
layer single -slide coil of about nine inches in
length by five in diameter, wound with
some 350 turns of what is known as gauge

24 wire. In the case of the plug or two -
terminal connections provided on a panel,
one lead would go from the slider bar to one
of these terminals, and one end of the wind-
ing itself to the other. Or it can be placed
in series with the aerial lead by taking the
aerial lead straight to the slider bar of the
coil, and a lead from the end of the winding
to the aerial terminals on the set.

Where the increased wave -length range
desired is from, say, a maximum of 550
metres or so to only 1,100 metres to cover
shipping, the aerodromes, 'planes, and the
Hague, etc., a sluall. single -slide coil of
some seven inches in length and three in
diameter wound with 150 turns of 22 -gauge
wire would suffice. Although these single
layer coils are the more efficient for the pur-
pose, it stands to reason that a fixed coil
of the well-known honeycomb type or even
basket type could be used for useful
extensions of wave -length ranges.

A More Efficient Method.
For instance, if your set has a minimum

adjustment of 300 metres, and will range
up to 550 or so, it is very easy to see that
a fixed coil placed in series to bring the
minimum adjustment up to 550 metres
would allow the set to be adjusted to seven
or eight hundred metres. For efficient re-
ception on long wave -lengths, however, it
is advisable to have the set at its maximum
adjustment, and do the tuning with the
loading coil, unless this latter is inserted
right into the circuit of the set in the way
that they are in the case of those sets that
have terminals provided for extra coils.

To insert a coil into the circuit in this way,
it is necessary to slightly modify the wiring,
in order that the additional coil can be
placed in series with the original coil of
the set, so that to all intents and purposes
the arrangement results in one continuous
coil, with the detector circuit tapped across
the whole lot.

As a matter of fact, this last arrangement
is so much more efficient than directly
loading the coil on to the aerial, that I
would advise you to have a shot at doing
it in that way when you have acquired a
little more knowledge on the subject of a
set's " innards."

Lord Robert Cecil speaking into the microphone at the opening of the new G.E.C. Laboratories.
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GETTING THE MOST OUT OF A VALVE SET.

WE will put aside the question of
tuning because by this time you
will be able to realise the necessity

of bringing this to the sharpest point
possible, and that whilst it is advantageous
to employ a variable condenser to enable
you to do so, this, the capacity value, should
be kept as low as possible, and the more
considerable variations of wave -length
obtained by varying or changing the
inductance coil: Also, it might be added,
that if you are employing one of these very
popular coil -holders, or a " loose coupler,"
always work with the loosest possible
coupling consistent with good signals. This
is obtained by keeping the coils as far apart
as possible.

Until you have " experimented " a little
with your set, you should not take it for
granted that you are receiving the best
possible signals. At the same time, limit the
extent of your " experimenting " to those
things that you know you can do with safety
-burnt -out valves or short-circuited accu-
mulators are expensive items to replace.

Efficiency and Economy.
With a one -valve set there is little that

you can do towards this " experimenting,"
except in the way of careful high and low
tension current regulation. The high
tension-that large dry battery-should be
variable, and the type that is fitted with
a small plug and tapping sockets is highly
to be recommended. With the filament
resistance regulated so that the dullest
light is emitted from the filament while
signals are still audible, vary the high
tension until the loudest signals result,
and then gradually increase the filament
brightness until, with the lowest possible
variation of both, you are satisfied that the
best possible signals are coming in.

Having accomplished this, you will have
effected both efficiency and economy.
Lighting the valve filament at its lowest
temperature increases the life of the valve
and saves accumulator " juice," while
obviously there will be a saving of H.T.
pressure, thus allowing plenty of " margin "
against the time when the H.T. battery
begins to drop in voltage. Regarding this
latter, when to all intents and purposes,
judging by results, its active days are over,
by all means purchase a new battery and
use it, but don't throw the old one away.
A rest of one or two weeks will prove that
it is still capable of recuperation, and it will
provide a very useful " standby."

A Wise Precaution.
Should you be the possessor of a two dr

three or more valve set, there are several
little " tips " worth noting. In the first
place some valves will function better
when used on the amplifying side than on
the detecting side although they are of the
same type and make: No two valves are
alike in individual characteristics. There-
fore, it is alwayi a good plan to change the
valves about until the best positions have
been discovered. Should you have a
separate L.F. amplifying unit connected to
your detector panel, changing over the

line " or " input " leads on the amplify-
ing panel sometimes results in an extra-

ordinary increase in efficiency. On some
" hook-ups " these terminals will be the
" 'phone " terminals on the receiver or
detector panel. Owing to the fact that in
some cases the L.T. positive is taken to
earth, and in others the L.T. minus, it is a
good plan to observe the effect of changing
over the accumulator leads. Very little
alteration in the circuit results, and there
is no danger in doing it, but sometimes it
causes signals to be very much improved.

Finally, although if you leave the H.T.
terminals alone, and the H.T. battery

isolated and carefully connected to those
terminals, it is hardly likely that a blown -

out valve will result ; it is always as well,
apart from this, to take other precautions.
The investment of a shilling or so for one of
those small " pea " lamps and holder to
place in direct circuit (series) with one of
the H.T. leads, to act as a fuse, is a wise one.
In the event of the H.T. battery becoming
by some means connected to the filament of
the valve or valves, the small " pea " lamp
will burn out, break the circuit, and save
the more, expensive " lamps."

DULL -EMITTING VALVES.
By an Expert of the General Electric Co.'s Research Laboratory.

THE electron -emitting properties of
thoriated tungsten filaments were
studied by Dr.. Langmuir in America

as long ,ago as 1914, and American patents
covering the use of these filaments were
taken out by him shortly afterwards.

When a thoriated tungsten filament has
received no special treatment, the electron
emission obtained from it is approximately
the same as that obtained from a filament
of pure tungsten. At a very high tempera-
ture (about 2,600° C.) in thoriated tungsten
a chemical reaction occurs between the
tungsten and thorium oxide, resulting in
the formation of a small amount of the
element thorium, some of which remains in
solution in .the tungsten. Then, when the
filament temperature is lowered to about
2,000° C., thorium atoms diffuse outwards
from the interior of the filament and
gradually form a film or coating on the
surface of the filament.

What Actually Happens.
Now, when an electron escapes through

the surface of a hot filament it has to do
work against the electric field at that
surface, and the amount of work which it
has to do is different for different substances.
This amount of work happens to be less
for thorium than for tungsten, so that
with the same filament temperature many
more electrons are able to escape from a
filament covered with thorium than from
one having a tungsten surface. The actual
ratio of the number escaping from these
two surfaces at the same temperature is
about 100,000 to 1.

When employing these filaments in
valves, what we do is to reduce the filament
temperature until we get the same electron
emission as we normally use from a tungsten
filament. We therefore save very much in
the current used for heating the filament.

Much Longer Lite.
For example, the tungsten filament in

an ordinary receiving valve requires a
voltage of 4 and a current of 0'7 amp., the
power being 2.8 watts ; while a dull -
emitting filament of the same dimensions
requires a voltage of 1.6 and a current of
0.36 amp., the power being only 0.58 watt,
or less than a quarter of that for tungsten.

Owing to its electro-positive character'
and consequent great affinity for electro-
negative gases, the thorium film is very
soon oxidised in a poor vacuum, so that
special precautions have to be taken in
manufacture in order to obtain a very high
degree of vacuum in these valves. However,
it has proved to be possible to obtain the
necessary degree of vacuum under manu-
facturing conditions, so that numerous
types of receiving valves are being turned
out which give very long working lives-
sometimes as much as 5,000 hours.

BOOK REVIEW.

Radio Telephony for Amateurs. By STUART
BALLA NTYNE. (London : Chapman &
Hall, Ltd., 7s. 6d.)

From the point of view of the real wireless
amateur who wants to know the values and
constructional details of receiving and trans-
mitting apparatus, this book will prove
invaluable.

In the introduction the writer comments
on the fact that in his earlier experiences of
amateur experimental wireless he had
searched in vain for a book that would pro-
vide more practical data and less formulas
than the average wireless handbook, and
determined to write one himself when his
knowledge and experience warranted him
taking that step. The result we have before
us as we write, and it proves that Mr. Bal-
lantyne has completed his task in an ex-
ceedingly commendable manner. Being an
American his wire gauges are B and S, and
some of the apparatus is little known on this
side, but, on the whole, those minor points
detract little from the value of his book.

Beginners are reminded that P.W.
will answer all questions free by post.
Address your queries to Room 138,
" Popular Wireless," The Fleetway
House, Farringdon St., London, E.C.
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QUESTIONS & ANSWERS FOR BEGINNERS.
NOTE.-On this page the beginner will find a selection of questions and answers which will concisely deal with many little ,

problems met with in the erection of a wireless receiver. Readers are invited to send their queries to the Technical Dept., Room 138,
The Fleetway House, Farringdon Street, London, E.C.4, where they will be carefully and promptly dealt with. Replies are

sent by post free of any charge.

Q. Is there any limit to the distance
that you can tune downwards towards
the lower wave -lengths ?

A. Yes ; you will find that to tune
below 200 metres is a difficult undertaking
even with condensers in series with the
aerial. If you shorten your aerial, you
can tune still further down ; but for effective
reception of telephony, it is not usually
possible to get below 150 metres. Below
this a smaller aerial has to be employed,
and a system of condensers, all of which
tend to reduce the signal strength. For
amateur work 180 metres is a good mini-
mum, as the natural wave -length of most
aerials is about 130-150 metres, and to get
below this natural wave -length will result
in a great loss of efficiency.

Q. What is meant by heterodyning ?
A. When one station's continuous wave

gets mixed up with that of another station,
and these waves keep on getting in and out
of step, or phase, with one another. This
produces a series of notes in the telephones
of- receiving stations within range. It
usually occurs when near -by stations have
nearly the same wave -length, or wave-
lengths that have common harmonics.
One method of receiving C.W. depends upon
heterodyne reception. The receiving aerial
is made to oscillate at a given rate or fre-
quency, and the incoming C.W. signals get
mixed up with these oscillations, and the
result is a beat giving audible signals in the
phones.

Q. What is the cause of crackling in the
phones when using a valve set ?

A. This may be the result of several
causes. It may be due to atmospherics ;
disconnect the aerial and see if it ceases. It
may be due to a faulty high-tension battery,
in which case it will probably be continuous.
See if it ceases when you change the battery.
If you have a loose connection anywhere,
it will cause noises in the phones. A loose
filament resistance, loose valve, or an in-
secure lead from the L.T. battery will also
cause a great deal of disturbance, and
possibly the valve will flicker. Lastly, you
may have a broken wire, probably in the
phone leads, or even a burnt out, or break-
down of insulation somewhere in the tele-
phone windings.

*

Q. Do all crystals have sensitive points ?
A. Presuming that crystals such as

are used in wireless reception are being con-
sidered, you will find quite a number that
do not have sensitive points. The mineral
may be quite right, but the structure may
not be suited for the rectification of high -
frequency currents. For instance, carborun-
dum is a very uncertain mineral. It is quite
a frequent occurrence to have to try several
crystals before you find one that will
operate at all efficiently. Different crystals,
even of the same type, vary considerably
in sensitivity, and often such sensitive

crystals as galena and hertzite 'appear to
have no sensitive spot on them anywhere.
If you cannot find a spot, and scraping the
surface with a penknife does not uncover
one, you should try a new crystal.

Q. What is the cause of a valve filling
with a blue light ?

A. Too much H.T. potential. If you have
a fairly soft valve, such as the Dutch valves
sometimes used, the remaining gas in the
bulb becomes ionised and collisions of elec-
trons take place, causing the gas to become
incandescent, and the " blue glow " will
result. Decrease the H.T. voltage until the
glom; disappears.

* * * -
Q. What resistance should he used for

the filament control ? What voltage should
be employed ?

A. About 9 ohms is quite suitable with a
6 -volt low-tension battery. You then have

Q. Can slate be used as a panel instead
of ebonite ?

A. Yes; but you may find it is not quite
so efficient. The surface of the slate should
be thinly coated with shellac to break up
any film of moisture that is likely to form
on the panel.

Q. What is ebonite ?
A. A specially prepared black substance

that has very good insulating properties.

Mr. Edwards' set 84, Warboro Rd., Babbacombe. Note P.W. map.

a wide range of control over the filament
current. This means of varying the current
should not be neglected as, to get the best
out of a valve, the filament current should
constantly be adjusted, as the amount of
current has a great effect upon the results
achieved. Similarly the high-tension voltage
should be adjustable by means of switches
or wander plugs, as a matter of a few volts
more or less will often make all the difference
between good and poor reception. Especi-
ally is this the case with soft detector valves.

* * *

Q. Is a variable grid leak an advantage ?
A. Yes, we would advise the experimenter

to fit a variable grid leak to his set. For
those who are using broadcast sets, and
always the same make of valve; this is not
so important, but those who wish to experi-
ment with various valves and various cir-
cuits will find a variable grid leak of great
assistance, as practically every valve, even
of the same make, will need a slight adjust-
ment of the leak value if best results are to
be obtained.

It is a preparation of sulphur and rubber.
It is one of the best-known insulators that
can be successfully worked for the making
of instruments.

* *

Q. Can valves be repaired ?
A. Yes, we believe that one or two, firms

are now in existence which undertake the
repair of valves. The price is usually about
7s. 6d. or 8s. 6d. The G.W.I., Ltd., Imperial
Works, Shanklin Road, Crouch End, carry
out these repairs at about the above charges.

* * *

Q. :low long should a valve last ?
A. This, of course, depends upon the way

in which it is handled. Properly treated,
it should give about 1,000 hours' of light,
though this is sometimes exceeded. A
" soft " valve will not last quite so long as
a " hard " one, owing to the bombardment
of the filament by gas ions which have
been liberated by the collision of the gas
atoms with the electrons emitted from the
filament.
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football results
A T.M.C. Wireless Set will enable you to. follow
your favourite team and hear the results of each
match practically as soon as the game is over.
Or, you may be interested in boxing, the latest
news, stock exchange quotations, the weather. fore-
cast, delightful concerts or an evening of dancing.
You can have all these, enjoyably and pleasurably,
in the comfort of yeur own home with a T.M.C.
Wireless Receiver .
There is no trouble to you. T.M.C. have engineers in every large town
to advise you, free of cost and without obligation, as to the best apparatus
to use.

- Your choice having been made, T.M.C. engineers will install the
apparatus and periodically" inspect it. '

T.M.C. Wireless Receivers, which are fully approved by the Postmaster -
General, bear' the seal of the British Broadcasting Company.
The wide variety of models are entirely British Made.

From £4 : 5 : 0 upwards,
including all Royalties. -

Lolulon, Birmingham, Manchester, Newcastle, Glasgow and Cardiff
are broadcasting now : .

Come and listen to them any evening up to to p.m. at our showrOoms in
London, Birmingham, Belfast, Bristol, Cardiff, Glasgow, Leeds, Liver-
pool, Manchester, Newcastle, Sheffield.

Write to us for our nearest address,

Sales Dept. and Showrooms: 68, Newman Street, London, W. r. 'Phone: Museum 5581

Stand ix, Row D,
Main Hall.

Stand x8, New
Ball Gallery.

Ideal Home
Exhibition
March 1-24

The " E verset " Crystal:
No adjustment necessary.
Fits any crystal receiver.

1 0/- each.'

51
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I CORRESPONDENCE.
To the Editor, POPULAR WIRELESS.

THE LICENCE DODGER.
Dear Sir,-I have read your somewhat

severe strictures on the " licence dodger,"
and, whilst agreeing with you that this
practice is not playing the game and is dis-
honest, I would ask you what one is to do.
What would you yourself do were you in
the position of thousands like myself ?

To illustrate. If you will turn to page
967 of POPULAR .WIRETArss, you will find
these words, " The first diagram A . .

could be aptly named the beginner's circuit,
being a hot favourite amongst those ama-
teur mechanics who believe there is nothing
like the home-made set." Now this-and
dozens of other instances can be found in
back numbers-is a direct incentive to
one and all to make their own sets. Acting
on your advice the set is made, then the
poor devil prepares to purchase a Broad-
caster's Licence, bat learns that if he does
so he will not be permitted to use the set.
Now, sir, what is he to do ? What would
you do ? Evade the case by declining to
take out a licence, or take out a licence
and straightway break your contract with
the P.O. ? It is a simple issue. What
would you do ? Tell us frankly.

That was my plight, for I knew nothing
of that clause nor of the B.B.C. stamp until
my set was completed-a two -valve set.

I had to do something, so took out a
licence and broke my word. Nay, further,
I have since purchased a set of 52s. 6d.
headphones from the . Sterling  Company
which does not bear the B.B,C. stamp, so
again I break the contract.

I ask you, sir, who. should be in the dock
-who should be pilloried ? whdatted in
all good faith-up to that point -or the
Press proprietors who advise us and the
members of the 13.11.C. who sell their stuff
without the requisite stamp ? Anyhow, the
B.B.C. stamp is but a transfer, and wears
off in the course of a few -weeks.

Having a conscience, however, and also
a sense of decency, I sent to the B.B.C. a
£1 postal - order made out to them and
crossed " A/C payee."

Now, where do I come in in your stric-
tures, and when I am beforothe magistrate?
The P.O. officials have been -round to see my
set on three successive days, so what is
going to happen I don't know. You can,
however, appreciate what -my defence will
be-copies of POPULAR WIRELESS and
other technical papers and the Sterling
Company's 'phones.

It seems to me that the P.O. is missing
its mark when it hits us, and I think that
in common decency the Wireless Press
should take up the case for us if we are
prosecuted. Personally,'I am very doubtful
as to whether it is law, but I cannot afford
to fight on those lines, 'I should have simply
to state my ease and accept the magis-
trate's verdict.-Yours faithfully,
A B.B.C., NW' A P.O., LICENCE DODGER.

NOTE.-The above letter is printed
exactly as received. The case presented
by the writer is a common one, and

he has my sympathy. But sympathy
is not much good, of course. That the
writer has acted in good faith few can
doubt, and I have no doubt there are many
more in the same position as himself. The
writer, however, is hardly fair when he
blames POPULAR Witrar,vss for publishing
constructional articles. There are some
thousands who hold experimental licences ;
they must be catered for. 'The writer asks
where he comes in .for my strictures; he
does not come in at all, because he has
acted in good faith. The point isL-thousands
are not acting in good faith. How many
readers who have- made their own sets
have forwarded compensation to the B,B.C.?
It is the deliberate dodger," the man Who
avoids paying any form of tax, that is to be
pilloried-if 'at all. When " home-made
sets " licences are issued, even this conces-
sion will still leave the deliberate dodger,
and I cannot imagine any reader Of POPU-
LAR WIRELESS disagreeing when I say such
behaviour is grossly unfair.

THE EDITOR.

To the Editor, POPULAR WIRELESS.
Dear Sir,-I wish to notify you that I

received the American station W G Y on
a home-made single -valve set between the
times of 3.21 a.m. and 3.51 a.m. this
morning, February 20th, 1923. I am
enclosing programme of items received.
The words given are the exact words used
by the announcer. I think that this consti-
tutes a 'record, taking into consideration
the material at my disposal. I think a short
description of the components of my set
will upset a few standard ideas.

My aerial is, approximately,  65 ft. long
(single wire, 223 gauge, copper). The lead-
in, after passing through. the _window -
frame, runs along the wall of a bedroom,
through the bedroom floor, down a wall
downstairs, and through, same to instru-
ments in the kitchen, the length of lead
being, approximately, 34 ft., a most
inefficient arrangement. The phones I
am using are a pair of watch type receivers
taken from 2 - in. " Sterling ' intercom-
munication commercial desk telephone
sets, the combined resistance being only
300 ohms. The only alteration I have
made to same is the fitting of thinner
diaphragms. I do not use a telephone
transformer, the 'phones 'being placed
directly in the plate circuit.

W G Y was tuned in with two basket
coils made from descriptions given in
POPULAR Wrrizr.ess, the primary coil
having 64 turns of 36 wire, the reactance
having 102 turns of 36 wire coupling
between the two coils 2 in.

A -39 plate standard variable condenser
in series with the aerial. The earth con-
nection was connected to gas -pipe near
meter. This is the second  time I have
received the American stations, the previous
occasion being last Friday, when I received
WJZ.

I am making a few adjustments to ,my
set, after which I will forward you a full
night's. programme from either W J Z
or W G Y.

I should be pleased if you would publish
this letter and programme. as I should like
to know if any. other amateur has received
American broadcast using a ragtime set
like mine.

Yours faithfully,
J. H. BRITTAIN.

5; Leighs Told, Green Lane, -Patrieroft,
Manchester.

(Noirs.-As the programme given by Mr.
Britt/ain is very long, it is not reproduced.
It has been checked, however, and found
correct.-EinTos.)

To the Editor, POPULAR WIRELESS.
Sir.-I have read with much interest

your article on " Licence Dodgers." Will
you allow me to state a few facts ? I have
applied eight :weeks.ago for an experimental
licence, so far with no reply. (I called for
the form.) ' Since then I hate built a crystal
set. It being home-made, I cannot -obtain
a B.B.C. licence ; and, presumably, as I
am not a true experimenter, I cannot
'obtain an experimental licence.

Here am I, ready and willing (as are
many others whom I know) to pay the
B.B.C. royalty and licence fee if they will
only let me.

I do not want to dodge the licence, but
it seems. a pity to place the B.B.C. in peril
for want of a satisfactory system of issuing
licences.

Yours faithfully,
R. E. THOMAS.

318, Milkwood Road, S.E. 24.

To the Editor, POPULAR WIRELESS.
Dear Sir,-'Having read your article on

the " Licence Dodger," I would wish to
say that I 'am one of your thousands of
readers who have made their own sets,
and am unable to use it owing to restric-
tions. Several of my school -mates are in
the same position. I am quite willing to pay
10s. 6d., or even more, for a licence for my
crystal set. I agree that to dodge the
licence is rather mean.

Also, that there will soon be a licence
to the advantage of the home -worker I
do not doubt. Meanwhile,- I would like
to ask what I am to do, as I am unable
to answer the necessary -questions for an
experimenter's licence ?

Yours truly,.
WALTER J. GIBBS.

296, Lymington Avenue,Wood Green, N. 22.

To the Editor, POPULAR WIRELESS.
Sir,-Yourartiele in POPULAR WIRELESS,

February 24th issue, " The Licence Dodger,"
is decidedly interesting. I- do not think
there are so many who are desirous of
dodging the lieeneefee as you may imagine.
I have made a set (without any previous
technical knowledge), but cannot really
be called an experimenter ; at the same
time I am only too willing to pay a reason-
able licence fee, over and above the 10s. 6d.,
for a "home-made 'set licence." There is
far too much red tape in connection with
" experimental licences." Why not issue
straight away a " home-made " licence,
and let our boys then get on with experi-
menting, with the aid of information
gleaned from your valuable weekly public&
tion ?

Yours faithfully,
G. H. H.

148, Queen's Avenue, Watford.
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= THE " DUO " THE " PERFECTO" THE " ALDERSGATE '9 == Single -Valve Set complete with all Acces-Set== 2 -Valve Receiving Set. 2 -Valve sories, including Phones, Accumulators, H.T.

Designed for Broadcasting only. Comprises one D.T. Valve and one Battery and Valve - £7 10 0
===- This Set has a patent coupling and will not 1 0 0L.F. valve. Functions alternatively to B.B.C. Royalty Stamp . ====
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A PowerfulWe claim that this Set is the easiest 2 -Valve Set Hundreds of testimonials for efficient
to manipulate on the market. casting. - working.

Price complete, all accessories for working, Complete Phones, Batteries, Accumu-
Including Phones, Batteries, H.T. and L.T., Aerial Igor, Valves, Aerial Wire and
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'
==- ' every instrument as a guaran-

tee of efficiency.= It is made throughout from ,z====
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=
=

= Set - £2 0 0 'Insulators 6 Complete prices : Set .. .. £1 5 0 Insulators (2) .. 6
= Phones 1 1 0 I B.B.C. Royalty 7 6 4,000 ohms - £3 5 0 Phones . 1 1 0 I Complete Set £2 11 0 =
E Aerial 4 6 1 Total - £3 13 6 2,000 ohms - £3 2 6 Aerial Wire 4 6 B.B.C. Stamp .. 7 6 =
=

=
==

WIRELESS INSTALLATIONS LIMITED
(DEPT. A.), 81, TURNMILL STREET, LONDON, E.G.

(Nearly opposite Farringdon Street Station, Metropolitan Railway.) 3 minutes Holborn Viaduct .

-
--4.=
=
=



128 Popular Wireless Weekly, March 17th, .1923:

191111INVI.&.,111111

\ =

11.0.°°
11111.111/111.11/11111,

" LISSEN " ANODE REACTANCE
(PROVISIONAL PATENT)
Use this Radio Frequency Ampli-
tying component to increase :the
range of your ;set. Largely elimi-
nates static and other disturbances.
Strengthens weak signals, brings in
distant stations. Allows use of in -

;door aerial where ;otherwise not
possible. Has a " Lissen" Rotary
Switch all
complete. Can
be fixedin two

minutes. Only one
hole to be drilled in
panel, and two sol-
dered connections
made to tinned tags
provided. In ;two
ranges. One - gives
maximum efficiency
o n Broadcasting
band of wave-
lengths, 150 to Coo
metres, 6 tappings,
complete with mul-

tiple2,7/6switch

The other 'covers r5o do ao,000inetres, 32/6
to tappings, and multiple switch,
Only thitigmf its -kind on .the market. Provisionally
protected. Saves'hours of work. Sent ont with wiring
diagram and simple -instructions. SELF -TUNED,

NEEDS NO
CONDENSER.

" LISSEN "
MULTIPLE TELEPHONE BOARD
That illustrated takes four pairs of telephones'in series,
with switch to cut in and out any desired number
up to the limit ; of board. A useful accessory to any
equipment. ;Beautifullymade and finished. ;Has the
usual smooth, wiping contact always as-
sociated with " Lissen " switches. Price

95/..

"LISSEN"
COMPONENTS

" LISSEN " ROTARY SWITCH
(PROVISIONAL PATENT)

An 18 -point switch in one -unit, with knob and
engraved dial. ;Mounted Eby drilling only one
hole to take threaded shaft bushing. Smooth
wiping contact. Tinned soldering tags fixed
to make; soldering simple. 'Does away with
drilling; contact studs, nuts, washers, makes
assembling absurdly easy. A boon to makers,
and amateurs in a hurry to prticae 1 0/er
set going.

Note new works address :

LISSEN
COMPANY,

WOODGER ROAD, GOLDHAWK ROAD.
SHEPHERD'S BUSH. LONDON, W.12.

WELL THOUGHT OUT -
THEN WELL MADE

If your dealer does not stock, send
direct. No extra charge for postage.

`LISSEN" LOW -FREQUENCY
INTERVALVE TRANSFORMER

Type T2
Ratio 4 to 1. It is entirely distortionless. A
scientific instrument in 'every way. Tested
between winding and winding and frame at
1,000 volts. The design and heavy windings
completely eliminates any possibility of break-
down. Gives great amplification .0,5i_
with perfect purity of tone. Price wnsi

THE " Wemco " Receiving Set is con-
structed on the " Unit " -system,
which enables amplifying panels to

be added as required for increased range and power.
Specially designed for broadcasting under British
conditions, and including 4,000 - ohm Double -Head-
gear tReceivers, 'the ." Women " No. 1 Set, with
its range of 20 miles, is more efficient than similar
apparatus Which covers an unnecessarily wider range.
The 'Crystal is enclosed:in a dust -proof glass casing,
and 'the Tuner is very.ffinely adjusted. Provision is
made for theuseof 'either one or two sets of telephones.
Price complete with double headgear phones, in-
cluding all Royalties and carr. paid to any address

in the U.K.
M4-10-0

BRITISH MADE
THROUGHOUT BY A
FIRM WITH A REPU-

TATION.
Write for fully illus-
trated ferised list No. 5

Walters Electrical Mfg. Co., Ltd.,
KENSAL ROAD, LONDON, W.1 O.

'Phone: 'Park 6s3. Established 1880.

ifirIs it worth the risk buying inferior imported
WIRELESS Apparatus when you can, at
slight extra cost, purchase from STOCK
beautifully finished BRITISH MADE
DOUBLE HEADMAND WIRELESS

TELEPHONES, stamped B.B.C.
Wireless Headphones

per pair '25/- 4,000 ohms.
Largest Stock of 4,000 ohms Headphones in
London. Every Pair Tested 'and Guaranteed,
Wireless Price List,
Now Ready, Price 3d.

SAFETY FIRST

8, Lambeth Hill, and 97, Queen 'Victoria Street, LONDON, E.C.

21/6
Complete
HEAD-
PHONES

4,000
dint,

THE CHEAPEST
2 - VALVE SET

£9-0-0, complete with HEAD-
PHONES, ACCUMULATOR. Etc.

B.B.C. surcharge extra £3-0-0
INTERVALVE

TRANSFORMERS
Cash returned if not satisfactory

-20/- each.

British make throughout.
BRITISH CENTRAL ELECTRICAL CO., LTD.,

& 8, ROSEBERY AVENUE, LONDON, E.C.1.
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A RADIO DINNER.
By P. E. HELYAR.

'THE first annual dinner of the Inter-
national Amalgamation of Wirelesi
Societies was held on December 14th,

1932, at the principal hotel in every city
of the world wherein the I.A.W.S. has a
branch. The menu, which we reproduce, was
broadcasted three days before the dinner
from the society's head office in New X ork,
thus ensuring that every member, be he in
Paris or Patagonia, should partake of the
Same repast, and minute precautions were
taken that the dinner should commence
everywhere at the same time. It is whispered,
however, in culinary circles that the inter-
pretation of that menu by the cook of the
Pig's Ear Hotel, Burnem-up-Creek, differed
slightly from that of the Paris chefs.

Mr. F. G. Allen's Some Made Set, 59, King's Road,
Wimbledon, S.W.19.

" The dinner -table of the New York
branch of the I.A.W.S.," writes our special
correspondent, " laid in the wireless room
of the Wastorf-Aldoria,' was one of the
wonders -of the age."

Torturing America.
In reality a monster multi -valve panel,

the sole illumination emanated from the
valves, which ran down the centre, the
table being laid in the usual manner, except
that at every place, in lieu of the usual array
of glasses, was placed a loud speaker, which,
though in Miniature, was none the less
effective, and before each plate was a menu
and a programme of speeches, each taste-
fully framed in ebonite.

Monsieur Duffle-Decuivre, the president
of the Paris branch, who holds the honoured
title of " Senior Radio Fan," opened the
proceedings with an able speech in which he
said that Esperanto had been adopted by the
I.A.W.S. as the official language.

He had to congratulate the "British
Broadcasting Company on their enterprise
in engagine'' the Spellmon Institute to teach
Esperanto by wireless. At the conclusion of
this speech dinner was served, and no event
of importance was marked until during the
second course the Abernethy branch
reported interference from Berlin. Upon
investigation this was found to be 'merely a
member eating his soup. Apologies were
tendered and accepted.

After the fish course a break was made
for the speech of the " Assistant Senior
Radio Fan, ' Mr. Cyrus Gurgleheimer, the
president of the New York branch.

Mr. Gurgleheimer in his remarks asked
that at future dinners of the I.A.W.S. his
European confreres should fit silencers to
their wine- bottles, as the pop of drawing
corks and the gurgle of poured wine was
distinctly audible in New York. He was

told that the American Press were suffering
the torments of Tantalus.

During the rest of the evening speeches
were made at intervals by the Junior
Radio Fan," president -of the Melbourne
branch, the " Senior Tuner In," secretary of
the London (England) branch, " The High
Transformer," president of the Cape Town
branch, and the " Chief Micro -farad," the
Begum of Dungarree, president of the
Calcutta branch and the only woman
official in the society.

Britain to the Fore.
During the whole of the meal, music was:

discoursed by the foremost orchestras of
the world in turn. One item, the Black
Rhubarb Jazz Band of San Francisco, was
specially appreciated.

While the coffee was being taken,
Mme. Screecher gave an exquisite render-
ing of that soul -stirring solo " The Lost
Volt," from the Queen's Hall, London.

The evenine'' was brought to a close by
the whole of the diners singing in unison
the anthem of the A Life on the
Hertzian Wave."

We gather from our London correapone
dent that the only fly in the ointment was
that while New York sat down at 8 p.m.,
the corresponding time in Great Britain was
about 2 a.m. But as a famous wireless
expert remarked, " Britain has always been
foremost in making sacrifices in the interests
of Science."

MENU.

Sparks VaWs.
Consommé Marconi.

Supremes de Soles a la Micro Henri.
Escalopes de Riz de Veau a la Morse.

Tournedos de Bceuf Cathode.
Selle d'agneau Tonello.

Pommes en Grid. Artichauts en High
Frequency.

Spaghetti a la Hertzian Wave.
Poularde Farcie Potential.
Ohmlette a la Resistance.
Oscillations en Parmesan.

WIRELESS RECEPTION
BY TASTE.
By A. H. DALY.

COME time ago a paper was read before
L.) the American Institute of Radio

ilngincers dealing with the recep-
tion of wireless signals by means of taste.
It was, suggested at the meeting that taste
reception might be used on aircraft where
the noise of the engine makes wireless
reception by sound difficult for signals of
low audibility. At the time very little
attention was paid to the idea-taste
being a very inferior sense for receiving

intelligence - compared- with hearing-.
Now, however, the idea is again being
revived with the object of enabling people,
whose senses of sight and hearing are
impaired to receive by wireless.

The apparatus for tasting wireless con-
sists of the usual type of wireless receiver
minus the receiving telephones. -In place
of these are two flexible -electrodes separated
by a piece of ebonite. These electrodes,
which are merely two short strips of silver .
three inches long, are constructed in the
form of a - clip which fits lightly over the
tongue.

In the experiments with this apparatus
the receiver was first excited, by a buzzer,
and it was found that by. using, two or
three stages of amplification signals could
be received by taste quite well, provided
they were fairly strong. The apparatus
was then connected to an aerial for actual
reception of wireless signals, and provided
at least four stages of amplification were
used, all incoming signals from about
medium strength upwards could be tasted
distinctly.

A Good Effect.
The speed of receptidn was limited to

a maximum of about ten or twelve words
per minute by operators fble to receive
from twenty-five to thirty words per
minute by sound. But although ten words
a minute is comparatively slow, it is very
useful to a person unable by an accident;
or otherwise to receive by sound or sight,
and it is quite possible that with a certain
amount of practice much higher speeds
for taste reception might be attained.

The sensation of receiving wireless signals
by taste is, of course, rather peculiar, and
it is open to question whether it is good
for the health of a person to receive by
taste. The physiological effects of this
method of receiving have been investigated
already, and the general opinion appears
to be that the electro-chemical action
which takes place in taste reception will
have a beneficial rather than bad effect
upon the taste organs, as the electric
current tends -to stimulate the organs
concerned.

It has been found that the intensity of
the sensation of taste depends largely
upon the area of the tongue stimulated,
therefore the greater the surface of the
tongue which comes in contact with the
electrodes the more- efficient and better is
reception.

Try It.
Anyone who has the necessary valve

amplification .available can carry out
tests with taste reception. It will be
understood that a dash of the Morse code
is a long taste and a dot is a short taste.
Silver electrodes are preferable for the
tongue clip, as copper and other metals
tend to, leave the taste in an unpleasant
form in the mouth.

Apart from the actual experiment a
fairly good idea of what wireless signals
taste like can be gathered by placing the
tongue between the positive and negative
terminals of the dry battery of a small
electric pocket torch. If the battery has
any energy in it, a salty, rather acid taste
is experienced, and this will give some
impression of what wireless taste reception
is like.
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THE FUTURE OF WIRELESS
By SIR PHILIP GIBBS.

Sir Philip Gibbs is one of the most brilliant of living journalists, and readers of "Popular Wireless " who
remember his vivid war articles, and the wide imaginative thought they displayed, will read the following

article with more than usual interest.

THE first time I had a revelation of
the new miracle of "wireless,"
and some idea of its future possi-

bilities, Was in the city of Detroit, in the
United States. The editor of the " Detroit,
News," which gives a programme of music,
lectures, stories, and news every night
to something like two million people,
listening -in from many towns, villages,
and lonely homesteads, asked me to speak
for ten minutes or
Co on -any subject
I liked to this in-
visible audience.

I had lately
come back from
the famine area in
Russia, and in that
ten minutes I gave
a concentrated de-
scription of the
tragic pictures
had seen: It was
a strange experi-
ence, _speaking
down a cardboard
funnel in a big

_ room littered with
musical instru-
ments belonging to an orchestra which
had just been giving a selection from
light operas, and with a few members of
the newspaper staff standing about. But,
somehow or other, I was conscious that
great numbers of people in the outside
world were listening to what I was saying,
could hear the tones of my voice, and were
receiving this message of mine.

A Strange Power.
It gave me a strange, power. I might

have written an article on the same subject
for the " Detroit News," but it would not
have bad the same effect. People would
have read the headlines and skipped it,
or they would have read it without that
sense of personal contact with a man
who speaks as an eye -witness of the thing
he tells. The human voice has an authority
not belonging to the written word. It is
also self -revealing, for a liar gives himself
away and a truth -teller establishes his
character by the tone in which he talks.

Anyhow, here was a new instrument
by which the human brain could get
'closer into touch with the minds of his
fellow men ; and, in my opinion, that is
the 'supreme value of this new discovery,
and the secret of prodigious possibilities
which lie in the future of wireless. It is a
miraculous triumph over the material
limitations of life which have hitherto
hampered human society and confined the
individual intelligence in a very small
prison -house.

All the._ progress of civilisation has been
in the breaking down of that prison -house
`dividing one brain from another. Language
Came first as a means of thought trans-
inission after signs and gestures and
inarticulate noises.. Then came the hiero-

Sir Philip Gibbs.

glyph, or written symbol, by which primitive
man could inscribe some thought on a bit
of clay or stone or leaf. Then writing was
developed and manuscripts were circulated
among the chosen few.

Then printing was invented, and books
became more numerous and passed from
one country to another.. Then the telegraph
and telephone enabled a thought from
one brain to be transmitted rapidly to
another brain, and news from one part
of the world to he published in all other
countries within a few hours. All this
was the breaking down of the prison -house,
until it seemed that man's mind was
liberated utterly, and that human thought
had no limitations, and that no further
conquest were possible. We now see that
we are only at 'the beginning of thought
transmission.

Looking Ahead.
It will surely be possible in the future

to talk with one's friends almost regardless
of distance and without any complicated
arrangements now required by long-
distance telephones. It is even now possible
for one man to make a speech in New York
and to delider his message direct to human
brains in London, Paris, and many other,
cities on this side of the Atlantic. The
present limitations of wireless, the first
experimental adventures, will be followed
by such improvements. and facilities in
commpn use that every little home will
be a storehouse of vibrations linking up
the individual mind with the great world
intelligence.

That, anyhow, is how I see this thing,
and I am inclined to believe, without
scientific authority, that this is the beginning
of an era when we shall not only be able
to listen to people at great distances from
our whereabouts, but shall be able to see
them by vibrations of light as well as
sound. In that case there will be no barriers
in space, and distance will be annihilated.

But that is looking too far ahead ! What
of this wireless now ? So far, it seems to
me merely a scientific curiosity with very
little practical use, and giving very little
addition to the means of knowledge and
enjoyment as at present, developed in this
country. That is partly due to the limita-
tions imposed upon it by the Government
and the wireless authorities.

Until there are great numbers of trans-
mitting stations, and until the most im-
portant news, music, knowledge, and,
intellectual activity of the nation, and
ultimately of the world, pass freely through
the ether to the receiving sets of the
listeners, there will not be much value
in the invention. The weakness of the
present state of wireless is in the poverty
of the programme presented to the public.

It is interesting to listen to a bit of rag-
' time, a popular song, a violin solo, a bed-
time story, an item of news that was in
the evening papers-only as the first

uncanny experience of picking up these
things from a distance and realising its
scientific marvel. But that is not satisfying
after one evening at the game. It is not
going to appeal to large numbers of people
after the novelty has worn off. A rather
third-class programme of musical selections
and comic tales, with a dreary speech
by some second-class celebrity or a mock
debate put up for the purpose, is, to my
mind, hopelessly unattractive, and bound
to result in a general "'slump " of interest.
Far better to read a decent book, or listen
to a gramophone, or pedal at a pianola,
to say nothing of intelligent conversation.

I have had the advantage, thanks to
the editor of POPULAR WIRELESS and other
friends, of listening -in to the programmes
of the British Broadcasting Company, and I
have heard all I want to hear of that class
of entertainment. I would not pay sixpence
for it. Indeed, I should charge for my
waste of time. But I quite realise that we
are only at the beginning of things, and
that public opinion is bound to exert
sufficient pressure to obtain a very much-
better and wider service when the initial
difficulties have been overcome. It is
certain that before long this means of
influencing national thought will be used
by public men who have important things
to say, and that it will be used largely for
the transmission of news.

Newspapers Ittplae:d
It is said that the newspapers are nervous

of its development, but in my judgment
they have nothing whatever to fear, and
will make use of wireless for their own
prestige, just as in election times they
flash the results to the public on the
cinematograph screen.

For wireless will never replace the
written word. It will only aid it by the
spoken word. An important item of news
told one night to millions of listeners at
their receiving sets, will send them all to the
papers next day to read the detailed story.
The only way in which newspapers might
suffer would be in losing the first publication
of racing and football results, and the
verdicts of great trials-which, I admit,
would hit them hard. But they' must
make up their minds to that, for it is
going to happen anyhow, as, -it is already
happening in the United States. They
must supplement their ordinary newspaper
service by their- own wireless news, as the
" Detroit News " does, and compete in
that way with their rivals, so increasing
their popularity in millions of households.

Looking ahead. it is impossible to avoid
the conviction that wireless is going to
create a revolution in the means of trans-
mitting news and views, and will be a
powerful aid to the education of humanity.
This country is going to be left behind if
it. allows official obstruction and narrow-
minded policy to limit its opportunities
in receiving and transmitting.
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We know yotill
kOel) it Because

The RADIONETTE offers the highest efficiency with a specification and
equipnient second to none, and therefore we will send it to you for a-

SEVEN DAYS' FREE TRIAL IN YOUR OWN HOME
H you are not satisfied, return it, and we will refund you your money.

ARMIMITIVIIIIIMIIINIIIIIIIHM111111111111111111111111t..9-11111111111111111111

no* YOU "LISTEN=IN "AT ONCE !

Guarantees maximum results
irrespective of price at mini-
mum cost, and includes a pair of
SIEMEN'S Headphones, Crystor
Aerial Insulators, 100 feet

Copper Aerial Wire.
PRICE £3-10-0

INCLUSIVE OF B.B.C. DUTY

II Or the
RADIONETTE
RECEIVER only,

I PRICE 3716

No Extras
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Inclusive of B.B.C. ... ',' (P. °'4

Duty. #'',, '-c'5.

STOCKED by all leading Wireless Stores EVERYWHERE

Sole Distributing Agents :

WIRELESS AGENCIES, Ltd.
64, Mortimer St., London, W.I.
'Phone : MUSEUM 2672. 'Grams : Adra.gonax, Wesdo, London.
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WIRELESS CLUB REPORTS.
The Editor will be pleased to publish concise reports of meetings of Wireless clubs and
associations, reserving the right to curtail the report if necessary. Hon. secretaries are
reminded that reports should be sent in as soon after a meeting as possible. Reports sent
in cannot appear in this paper in less than ten days after reeeipt of same. An Asterisk

denotes affiliation with the Radio Society of Great Britain.

Hackney and District Radio Society.*
The above society held its usual weekly

meeting on Thursday; Febinary 15th, at its
premises at the Y.M.C.A., Mare Street, Hackney.
the chairman, Mr. A. E. Epton, presiding.
' After the formal business had been dealt

with, when several new members were elected,
three " waistcoat pocket " talks were given by
members of the society on their experiences with
radib. Mr. Kiernan gave details of interesting
experiments he had carried out by the extension
of telephone leads to distant rooms in his house,
and their utilisation 'for both transmitting arta
receiving of telephony in the house.'- He demon-
strated with a couple of ordinary watch ear-
pieces connected together. One was -taken Out
of a room, and a conversation was carried
on by two members of the society by means of
these earpieces.

Mr. Francis then gave a short talk on a simple
plan for utilising D.C. mains for charging accu-
mulators. His plan consisted in breaking, one
of the two main switches, and attaching thereto
an ordinary d.p.el.t. knife switch, one end of
same being shorted and the other connected
by the two accumulator terminals. He was
bombarded with quite a number of questions,
and gave the usual warning of standing on a
piece of wood or other non -conducting material
when playing about with the electric mains. -

Mr. Bell, put a problem before the members.
He stated that he had fixed a crystal set at
home, using a short piece of insulated wire
hung up in the room as an aerial, and an earth
wire attached to the nearest gas pipe. Signals
came in quite nicely. When the earth wire was
detached, signals faded away, the same occurring
when the aerial wire was detached, but when the
aerial was detached and the gas -pipe -connected
earth wire was detached from the earth terminal
and attached to the aerial terminal, and the
earth terminal left unconnected, the signals

- were quite as strong as with both aerial and
earth. Several theories were expounded, but
no satisfactory solution was given. Perhaps
the readers of this report may be able to throw
light on this apparent mystery ?

Hon. sec., Chas. Phillips, 247, Evering Road,
Upper Clapton, E.5. (Letters only.)

The Radio Society of Highgate.*
A very attractive programme of lectures has

been drawn up for the next three mouths,
and includeS a special series of lectures on the

elementary theory of wireless reception, and the
construction of apparatus suitable for the
reception of broadcasting. These lectures are
being given on Fridays, at 7.45 p.m., at the
1919 Club, South Grove, Highgate, and should
prove of great interest and. assistance Vo all
those who are taking up, or thinking of taking
up, wireless for the first time. Lectures of a
more advanced nature are also being given.

A complete programme of lectures, and full.
particulars of the society, may be obtained
from the hon. secretary.

Hon. sec., J. F. Stanley, B.Sc., A.C.G.I.,
49, Cholmeley Park, Highgate, N.O.

Exeter and District Wireless Society.
At the meeting of the above society at

31, Longbrook Street, Exeter, on February
12th, a lecture was given by 111r. W. Smitham on

The Piinciples of Wireless." After a brief
account of the transmission of wireless waves
through the ether, and a description of the
various detectors which have been used up to
the present, Mr. Smitham went on to describe
the various means of amplification, illustrating

. them with diagrams. A discussion followed.
Any person wishing to join the above society
is invited to communicate with the secretary.

Hon. soc., F. S. Valentine, 10. Colege Avenue,
Exeter.

Swansea and District Radio and Experimental
Society.

The Swansea and District Radio Experimental
Society recently organised and held Swansea's
first wireless exhibition, which was a huge
success and was attended by many people.
- The exhibition was held for one day only, but

really should have been for three or more days.
The opening ceremony vas conducted by Mr.

John Lewis, the deputy mayor, who took the
place of the mayor, who was at a St. David's
Day function.

A very encouraging opening speech was given
by the president, Capt. Hugh Vivian, and a
hearty vote of thanks was accorded to the
deputy mayor, proposed by a vice-president
of the society, Mr. Kirkman, B.Sc ; A.Inst.P.,
Fellow of I'hy. Soc., Lend.

Beckenham and District Radio Society.
A most interesting lecture -took place at the

above society's headquarters on Thursday-,
March 1st, by Lieut. Walker (2 0 M).

Great appreciation of the evening's programme
was shown by all present.

It is hoped to have a number of well-known
amateurs lecturing in the near future.

Sec., Mr. J. F. Butterfield, 10, The Close,
Elmers End, 13eckenitam.

Isle of Man Radio Society.
A meeting was held on -Monday, February

12th, at the secondary school. There were
eighteen members and two visitors present. In
the absence of Mr. T. H. ColbdUrn, Mr. A. L.
Downward presided. At the conclusion of the
preliminary business, the chairman called upon
Mr. Gilhnore to address the meeting. Mr.
Wilmer° dealt with the subject of -primary and
secondary cells. He -explained that when two
dissimilar metals were moistened by acidulated
water and.brought into contact with each other,
they would generate en electric current. Con-
tinuing, he explained the action of the Fuller,
Bunsen, Daniel, and Leclanche cells. He
emphasised the importance of a depolarising
agent in the construction of a cell if it were to
be of any- practical utility. Mr. Qillmore then
passed on to the secondary cell or accumulator.
Before concluding, the speaker gaVe some
hints for the successful operation of accumula-
tors in -the hands of amateurs. Next week Mr.
J. P Johnson will speak on " The Use of a
Single -Valve Set."

Joint hon sees., Mr. J. S. Craino, 6, Belmont
Terrace ; Mr. J. P. Johnson, 16, Hildesley Road,
Douglas.

The Liverpool Wireless Society.*
The annual general meeting of the Liverpobl

Wireless Society was held at the Royal Institu-
tion, Liverpool, on Thursday, January 25th,
Mr. E. D. Grindrod in the chair. There was a
very good attendance.

Tho secretary read a report of a special
impromptu meeting of the society, which met
to discuss the question of a new and up-to-date
receiver, and it was unanimously decided that,
the society's present apparatus now being
somewhat prehistoric (the society having been
established pre-war), it was urgently neces-
sary to have a special " whip round " the
members for the necessary funds. One of the
members present very kindly offered to provide
the greater portion of the necessary funds and
guaranteed a cheque for £50, which was handed
over the following day. Promises were also
made by the members present at this impromptu
meeting to the extent of £23, and the secretary
was then instructed to write to the members not
present inviting them to join in the subscription
list. As an expression of appreciation of the
generosity of the principal donor, Mr. C. R.
Honiball, this gentleman was elected the first
honorary life member of the society.

Edition going fast send now
to secure your copy. "Wireless Without Waste" means

for every Amateur better Radio, less. expense.
EVERY earnest experimenter and radio enthusiast needs this great guide. Packed

with valuable hints anctdata for both novice and experienced amateur. Articles
on general radio principles-Aerials, Tuning, Valves, Amplification, the -Electron
Theory; lists of Radio Symbols, Formulae, Tables for calculation of Inductances, etc.,
etc. ; series of circuit diagrams-Crystal, Crystal and Valve, One Valve, Two Valves,
etc. These, and clear, lucid descriptions of scores of Radio components and reasons
why certain kinds best suit specific purposes, make .` Wireless Without Waste
_ _ - -. essential for best radio at least expense. To get your

To Unit Radio Equipment 1511o., Ryden
A2),Crescent, Loudon, E.C.1. copy by return, fill up coupon NOW.

Herewith enclosed 7d. P.O.istamps. Please send by return
copy of " Wireless Without Waste," containing*, valuable
money -saving hints on radio

NAME

ADDRESS

P.W.2.

D.
Post
Free

15'16, Rydon Crescent, London, E.C.1.
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The

Year Book of Wireless
Telegraphy and Telephony

1923
SPECIAL EDITION' FOR

Experimenters, Amateurs and
all " Listeners -in "

IS THE ONLY

Complete Book of Wireless Reference.

IF YOU WANT
ADirectory of over 450 Amateur

and experimental Stations ;
Laws and Regulations govern-

ing Experimental, Amateur and
Broadcast Wireless ; Call Letters of
over 16,000 Air, Land and Ship Wire-
less Stations of the World ; Sixty-
four Pages of Maps in Two Colours,
showing position of all known Land
Stations, indicating whether Direc-
tion -Finding, Broadcasting, Public
or Official ; Complete History of
Wireless from its Birth to Date, with
full details of Progress made in 1922;
Meteorological Section, showing all
Regular Transmissions of Hydro -
graphic, Meteorological and Time
Signals, with detailed explanation of
the Codes used- and their Meanings;
Useful Data Section ; Dictionary of
Wireless Terms in Five Languages,
Tables and Formulae for Wireless
Calculations, Graphical Symbols for
Radio Diagrams ; Classified Traders
Directory for the benefit of Pur-
chasers of Component Parts, etc. ;
Full Morse Code, International and

Continental, etc.

YOU WILL FIND IT IN THE YEAR BOOK

Price 6/- net. Post free 6/9
864 Pages

Obtainable of all Booksellers, Our Stand
NO. 7, Wireless Gallery, Ideal Home

Exhibition, Olympia, or direct from

The 'Wireless Press, Ltd., V. Wi
12-13, Henrietta Street, London, W.C.2.
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GRIFFIN

THE

BEST

GUARANTEES

ACME
of Perfection.

MAGNUM

EFFICIENCY

SATISFACTION

ENJOYMENT

1 6
1 i

1.
i 1l
1 i I

1 i
I i

1

1 I
1 i
1 i

I I

I
i

!
i

1
1

i

IN introducing the above HIGH-CLASS RECEIVING
SET we wish to emphasise that our design, excellent
finish and workmanship, as well as the wonderful results

obtained, are the outcome of expert experimenting, and we
claim to put before our customers a Wireless Receiving
Set second to none at a most reasonable figure.

PRICES. (Royalty and Tax Extra.)

Griffin -Magnum 1 -Valve
., 2 11

, t 3 ,,
5, 5, 4

Set Ell 15 0
SI 14 15 0
,, 26 0 0
5, 33 0 0

Also supplied with one stage of High Frequency at same prices.

THESE SETS CAN BE SEEN AND
DEMONSTRATED IN OUR SHOWROOMS.

THE GRIFFIN MAGNUM SETS are made on se
" A " Quality Ebonite Panel mounted in a sloping -fronted;
polished Mahogany Cabinet.
The great feature of these sets is that no theoretical or
practical knowledge need be employed in working. A child
after a few minutes' tuition could receive any of the
Broadcasting Concerts, News, etc., showing the simplicity
of these instruments for perfect Radio reception.
These sets consist of :-
Single or Double working circuit, with switches to operate
both primary and secondary circuits, to throw Condensers
in series or parallel and to function r, 2, 3 or 4 Valves
as may be desired.

AGENTS WANTED 1141 BIRMINGHAM. MANCHESTER.
NEWCASTLE, GLASGOW & CARDIFF.

Complete List of all Parts Sent

GRIFFIN WIRELESS SUPPLIES CO.,
82, Newington Causeway, LONDON; S.E. 1.

(3 minutes from Elephant & Castle Stations,)
Hop 18o6. (The corner of -Lancaster Street.)
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RADIOTORIAL
All Editorial Communications to be addressed The Editor, POPULAR
WIRELESS, The Fleetway House, Farringdon Street, London, E.C.4.

THE LICENCE QUESTION.
In this issue of POPULAR WIRELESS will be found

several letters from readers on the vexed question of
home-made sets and the rights and wrongs of
" dodging " the licence fee.

The letters published represent only a fraction of the
correspondence I have received on this question during
the last week or so. In touching on the subject in a
recent number, I seem to have stirred up a veritable
hornets' nest of outraged amateurs-and, quite frankly,
I am delighted.

This delight is hardly unseemly, because it proves
quite clearly that a large percentage of my readers are
really keen on wireless as a serious hobby. They are
not merely " playing about." They evince a keen
desire to advance in their study of wireless, and quite
rightly, they cannot do this to any degree of satisfaction
without getting the necessary experience by building
their own gear.

Probably many applicants for experimental licences
have noticed that their applications have recently
been ignored. I regard this as a good sign, for it shows
that the whole question of granting licences-other
than the B.B.C. variety-is under serious consideration.
In fact, I am unofficially informed, from a very reliable
official source, that the question of issuing a new class
of licence is practically a foregone conclusion.

Some correspondents ask what I would do if I was
in their position. As the Editor of this paper I can
hardly publish what I would do. I cannot say : " Go
ahead, and build your set, and risk the consequences."
I feel sure every reader will appreciate that. Because
Editors have to be very careful indeed when it comes
to advising their readers to break the law. All I can
say with safety is that every potential maker of a set
has my sympathy and best wishes for the rapid issue
of home-made set licences. I believe this class of
licence is not only essential if wireless is to stay as a
Permanent hobby, but that its general effect would be
to the ultimate benefit of manufacturers and to the
B.B.C. Manufacturers should specialise in the pro-
duction of useful component parts as well as complete
sets. And if the fee for the " home-made set " licence
is increased in fair proportion, the B.B.C. will not lose.

I may say that I have sent a letter to the Postmaster -
General informing him of the widespread desire of
readers of POPULAR WIRELESS to build their own
sets, and urging him to facilitate the granting of the
" home-made set " licence. In fact, I am doing
everything in my power to assist in drafting out some
plan whereby the amateur is allowed to make his own
gear without detriment to the revenue of the B.B.C.
Let us hope something will come of it, and quickly at
that.

THE EDITOR.

Owing to the enormous number of queries
received daily from readers of POPULAR
WIRELESS, I have temporarily decided to limit
the number of questions sent in by one reader to
three. Readers are asked to keep their questions
as short and as concise as possible in order that
the minimum of delay can he exercised in answer-
ing queries. Until further notice three questions
from one reader will he the limit for one letter,
All questions should be addressed to POPULAR
WIRELESS Queries Department, Room 139, The
Fleetway House, Farringdon Street, London, E.C.4.

Readers are requested to send the necessary
postage for reply.

The Editor desires to direct the attention of
his readers to the fact that, as much of the in-
formation given in the columns of this paper is
of a technical nature and concerns the most
recent developments in the Radio world, some of
the arrangements and specialities described may
be the subject of Letters Patent, and the amateur
and trader would be well advised to obtain per-
mission of the patentees to use the patents before
doing so.

A. M. L. (Norwich).-I have plenty of room
for an aerial of the full height and length
allowed by the P.M.G., but do not quite know
what type to erect. Would a " sausage "
or cage aerial be suitable

You do not state the nature of the transmissions
you most wish to receive. If you are merely interested
in broadcast telephony we would advise the use of
a single aerial about 30 feet high. If you intend to
devote your time more to- the reception of longer
wave -lengths a twin aerial or even a sausage aerial
will be most suitable. The sausage type is not
as a general rule to be recommended for reception of
low wave -lengths if you can have anywhere near the'
total measurements allowed for an aerial. The high
natural wave -length of this cage aerial renders it
difficult to tune down below about 300 metres if
the aerial is of any size. For experimental work
the low wave -lengths will provide ample scope for
investigation, as the transmissions of amateurs on
180-200 metres are very useful for when testing out
circuits. We would advise you to stick to the single
type of aerial if you wish to get the best results in
telephony reception.

*

A. B. (Argentine).-From what distance
can a single valve receive telephony ?

This question needs a great deal of qualifying before
it can be answered. If the valve is used without
reaction, about 40-50 miles is a good range. With
reaction it will often exceed this, and has been
known to give results on telephony over thousands
of miles. American broadcasting has been heard
in England on a one valve set. These resultS are,
of course, not usual and depend largely upon the
conditions prevalent at the time. The power of the
transmitting station will also have a great effect
on the range of reception of the set. Roughly speak-
ing 50-70 miles for good reception of telephony on
low wave lengths should be a fair result using one
valve and reaction, the transmitting station using
about one to one and a half kilowatts. The height
of aerial, etc., of the receiving station will, of course
also effect matters, but the above should be possible
on all single valve reaction sets, using moderate
aerials and during average conditions. Without
reaction 35-45 miles Is a fairly good result.

* *

F. T. H. (Palmer's Green).-If I use a basket
coil for a tuned anode coil, what value should
it be for 2 L 0, assuming that the reaction
will be acting upon it ?

For broadcasting wave -lengths you will find that
basket coils of about 40 Guns for both the reaction
and the anode will be somewhat near the mark. Wind
the coil with fairly stout wire-about 26 D.S.C.-using
nine spokes and a one inch centre hole.

* * *

M. P. D. (Cornwall).-I have a 3 -valve set,
and have just burnt out a valve by letting the
H.T. voltage get across the filament. Is there
no safeguard that can be used.?

There is a fuse on the market, we believe, but you
will find that a small 2*.5 volt pocket -lamp placed in
series with the high tension battery will form quite a
good fuse.

* * *

J. J. T. (Manchester).-Asks for a criticism
of a one -valve and crystal set.

As you are employing the valve as an H.F. amplifier
you will find that .the crystal circuit will need to be
tuned if efficient results are to be obtained. For
broadcasting, a basket coil of about 38 turns on a one
inch former will be somewhere near the mark if used
as the anode coil. A variable condenser of about '0002
mfd. maximum should be shunted across the coil ; the
tuning will be found to be very sharp. Yes, you can
use silicon for the crystal, but we think you will
obtain better results if you employ some form of
treated galena, such :is Hertzite or permanite. You
are wrong in inserting a grid leak and condenser. The
leak is only used for rectifying valves, or as an earth
leak in front of an H.F. valve coupled to the tuned
anode coil of a previous H.P. valve. You will not
need a battery and potentiometer for the crystal if
you use one of, those named above. The choice of
valve is not very important, as long as you do not
use a very soft one. An " Ora " will do quite well, or
any valve that can be used for amplifying. No, those
Dutch valves are only useful for detectors, as they
are very soft. A plate voltage of 60 should be ample,
probably you will not need as much as that. Yes, it
is better to have filament rheostat, as a very little
difference in filament current may mean all the
difference between good and bad results. A 6 volt
40 amp. accumulator is ample.

(Continued on next page.)

FIT YOUR OWN
TURRET

WIRELESS
MASTS

Designed by Naval Experts
28 ft. Mast in 2 Sections,

complete - - -
36 ft. Mast in 3 Sections,

complete - - -
42 ft. Mast in 3 Sections,

with telescopic top pole

13 ft. Turret Columbian pine un-
breakable masts, 2 in. to 11 in.

7/9
28 ft. Turret Columbian pine un-
breakable masts, 21 in. base, 11 in.
top, fitted with two steel clamps
and bolts. Weight, 36 lb. .. 25/6

Painted 3 Coats.

59:6

7916

89'6

Wire rope, galvan-
ised strand, per 100
ft. 3;6

Spare Mast clamps

bolts .. 2/9

Send Postage.

Galvanised 7 -in.
plates for wall or
wood 1/6 and 2/3

Steel Mast clamp to
fix pole to wall 2/3

Manilla Rope hal-
yard with galvan-
ised sister locks, per
100 ft. .. 6/9

Insulators, P- at. G,
ad. ; Pat. E, 6d.
Pat. F, 10d.
Galvanised side
blocks, 1/-, swing
blocks & staples1 /6
Galvanised Cleats 6d.

Aerial, etc., aerial wire,
7/22, per 100 ft. .. 4/6
Double Steel 3 -way wall
bracket I (2 cwt. strain),
any projection to 18 in.- 13/9
Solid oak posts, metal
shoe and ferrule, 2 ft.
6 in. by 21in. .. 1/11

15 in. galvan-
ised straining
screws and
bolts t.. 1/3

Rope - Slings,
thimbles,1

6 ft. Columbian pine Spars, aluminium
ends, 21 lbs., strain 11 cwt. .. 5/9

SIMPSON & BLYTHE,
8 & 9, Sherwood St.,Piecadilly,W.1
Telephone: GERRARD 2650
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(WING to the annoyance caused through
V re -radiation, reaction must -be used iwith.
caution. In this new Book, by,. John, Seott..
Taggart, F.Inst.P. (Editor of. Modern
Wireless), full particulars are given of a
number of circuits in which Reaction is used,
but which will pass P.11.0.'s requirements.If you are not now using Reaction get a
copy of this Book to -day and see how easily
you can alter the wiring of your set to
pick-up all the Broadcasting Stations in the
eanntry by its aid.
Contents,

CRYSTAL Detector Circuits, Single Valve
Cirenits, Two -Valve Circuits, Three,.

Valve Circuits, Four -Valve Circuits, and
Five -Valve Circuits. Local Oscillators, for
Heterodyne reception of C.W: Valve
Transmitter and Radiophone Circuits.

z 6
From all

Book-
seli era or
2;8 post

free Oirect

: RADIO :
PRESS Ltd.,
Devereux Court,
STRAND, W.C.2

PracticalWirdEss
ValvcCircuits
ByJohn Scott -Taggart EInstP

- Some Good Lines -
Extra Special 4,000 ohm Head Phones, 21 /-
Powerful Crystal Sets, complete with

aerial, etc., B.B,C. paid - - - 60/-
THREE- VALVIf. RECEIVER' and

TUNER. PANEL TYPE. Finest
workmanship, receives all Stations 125

Carriage paid on all.
Let us advise you, or quote you for- all parts,

or Complete Wireless Sets,
HAROLD REEVES & CO.,

29, Great Windmill Street, Piccadilly Circus, W.I.
Telephone: Regent 3953. Demonstrations 5 to 8.

-HEADPHONES--Special Lines -
GENUINE BRUNET 25 I. Add pa,tatieB.B.C. FEDERAL 25/- please.B.B.C. FELLOWS' 21/6B.B.C. BROWN'S Featherweight 30/-B.B.C. STERLING Featherweight 32/ -Best RERTZITE Crystal Detectors,

Horizontal Ball & Socket on Ebonite Base 5(-
7-Stra.ncled Aerial Wire, 100 feet 2/9
RADIO INSTRUMENTS: Crystal Set Com-
plete, £4 17s. 6d. FELLOWS SUPERCrystal Set Complete, £4 15s.
WORTHAM BLAKE & Co Waltham Cross.

IMMEDIATE DELIVERY -
OF AERIALS

7/22 Bare Copper, 100 It.
7:22 Enamelled Bi- >,

Postage 9d,
Stocks of all sizes, Silk, Cotton and

Enamelled Copper Wires.
Write for prices. Trade enquiries invited.
K. WOOTTON & Co.,SAWLEY, DERBYSHIRE.

RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued front precious page.)

A. P. L. (St. Albans). have recently burnt
out a valve and have replaced it by one of a
different make. I find the results are not nearly
so good,. have I got a poor valve ? The make is
...11ullarct Ora.

The valve is probably, quite a good -one, but as you
have changed the type of valve youmill"most likely
lind that a different value of grid leak will be necessary.
Different valves need an alteration In the value of
the leak if you are to get the best out 'of the valves.

" EDONA " (Shrewsbury).-I have a 3 -valve
set, and wish to use different H.T. potentials
on the various valve plates. Can this be done,
using the one MT: battery.?

Yes ; this is quite easily accomplished. Instead of
taking the transformer primaries to a common H.T.
lead, take each one to a movable plug. These plugs
are inserted- into the H.T: battery at the various
points most :suited to the separate valves. Of course,
separate H.T. batteries canbe used,: though this is not
necessary,

* * *

" AMATRat " (Co. Down, Ireland).-I' have
a loose coupler type crystal set. Can I add to
it so that I could hear 2 L 0 ?

Yes, you can add to the set fairly easily. You
would need at least two :HI': amplifying panels and.
Probably an L.F. amplifier as well. On the whole,
as the set is not of a particularly efficient description
as you now have it, you would do bettento dismantle
it and either make up a 2 HY., crystal and 1 L.F.
set, or a four -vale set, You will find the articles by
Mr. Hersey, which appeared in our issues Nos. 26,
34 and 35, of great assistance. These articles de-
scribe a unit set which is very useful: as any number
of valve panels may be added at will.

SECOND YEAR " (Nr. Burnley).-I am
thinking of building a dual -amplification set,
using one valve and crystal. What size coils
do I need ? Can Luse honeycomb coils ?

Yes, for the A.T.I. and the secondary you can use
coils of about 35 and 50 turns, according to the wave-
lengths you -require.

* * *

What H.F. transformer -do I need ?
A plugsin transformer will be quite O.K. Use. one

to cover the necessary wave -lengths, and tune it by
means of a variable '0002 condenser across the primary.
See our. issue of No. 36 for the construction of H.F.
transformers.

,What voltage do I require on the anode ?
About 45 to 70 volts: This depends upon the type

of amplifier used. Remember that you need.a valve
that will amplify. It is no use obtaining a soft
valve, which will be only useful as a detector.

4:

What size aerial do I need, and do I need
two variable condensers ?

Ese the ordinary standard P.M.G. aerial. You
need three variable condensers altogether, one for
the primary. A.T.I., one for the:secondary, and one
for the H.P. transformer. You will find that the
circuit needs some experimenting with before good
results are obtained.

R. B. W. (Glasgow).-What size coil do I
need for 360 to 440 metres ? What capacity
should the condenser be ? Need- the earth
wire be insulated ?

A coil of about 60 turns: of: 22 d.c.c. on a 3 inch
diameter former should prove satisfactory. The con-
denser should be about '0005 to '001 and is best con-
nected in series between the coil and the aerial. Tho
earth lead need not be insulated. This is because
all that the lead is likely to touch is already earthed,
and would thus only help the oscillations on their
path. In the case of the aerial we want the oscilla-
tions to go through the set, and thus:no path to earth
must lie provided. Hence the need for highly insu-
lating the aerial.

*

A. B. C. (Hampstead).-I am thinking of
building a small portable crystal or one valve
set. Can I use variometer tuning, using
basket coils ? If so, how large should they
be for 350-450 metres ?

The use -of basket coils for variometer tuning will
give quite good results. We presume you intend to

(Continued oat next page')

ALL'S
WIRELESS ACCESSORIES
with the" HALL MARK

of QUALITY.
French " Brunet " Headphones

22/6- Postage ed.
French " Sidep" Headphones

21 /- Postage 9cl.
BRITISH HEADPHONES

4,000 ohms. Very light. :Beautifully Finished
Stalloy Diaphragms. Complete with Cords.

Adjustable Earpieces.

19/6 Postage 9d.

VARIABLE CONDENSERS:.
Capacity Parts for

Complete PaileT Mounting
-001 .. .. 6j6 12/6
'0075 .. 5/6 .. 12/-
.0005 .. 4/6 .. 10/6
-0003 ..
-0002 .. 2/3 7i-
-0001 .. 2/- a/.

Top and Bottom Drilled Ebonite
Plates, 1/3 extra, Vernier, 3/-.

Intervalve Transformers, Ratio 31 to 1, finest,
manufacture 12/9 ; 3 to 1, 14/.

Crystal Sets in Cabinets from .. 22/6 to £3 108.
Aluminium Condenser Vanes, fixed and moving.,

22/24 gauge .. pair ld
Spacers, true to -001. Small, doz.2d; large, doz. 3d
Ebonite Knobs, tapped 2 B.A. with brass.nut-

1st quality, 41d ; 2nd quality 3d
Aerial Wire, 7/22 hard drawn copper, in 100 it.

lengths .
Valve Legs, with nuts and washers,1 cl. each ;

Two Coil Holders, solidebonile 6/9; mounted on
mahogany

Three Coil Holders, solid ebonite, with long
arms to avoid eapacity.effeets 9/6

Crystal Detectors, adjustable in every way 2/6
Do. do. enclosed in glass case .. 4j6

Engraved Ivorine Scales, 0---180, round or
square ends .. 4Id

Filament Resistances, extraordinary value,
velvet action .. 2/6, 3/6 and 5/6

Switch Arms, complete with knob, collar,
washers, bush nuts, etc. 1st quality, 1/6 ;
2nd quality .. 1/.

Valve Holders, turned ebonite, complete with
nuts, 1/3 ; 2nd quality:: 1/.

Crystal' Caps.. Plain 1d.; one, two, or three

Terminals,coraplete with nut and washer lid:52d .,3d:
Basket-Coilt, set of 7 .. 5/ -
Contact Studs, I in. by .1 in., 4'd. per doz., com-

plete with not and washer .. doz. 6d
Insulators, white egg, ad.; green egg, 4d. ;

green shell .. each 4d
Stop Pins .. 9d. doz., each 1d
Valve Pins 1 d. each, with nit and washer each 11d
Brass Nuts, 2, 3, 4, B.A., doz. 4c1+ 5 and 6 B.A:

. 3d
Ebonite Sheet, is, I, I (cut to any size) lb. 4/6
Fixed Condensers, any capacity .. .. each 1;3
Grid Leak and Condensers Combined each 3/6
Slider Plunger, complete .. .. each 4d
Slider Rods, 12 -in. or 13 -in. 1-111. square brass,

drilled both ends .. 4d
Hertzite, 1/6. Bornite, Carborundum, Galena 4d
Screwed Brass Lengths, 12-iu. 2 or 4 B.A. each 4d
Inductances, wound 22/24 enamelled wire, each 3/2
Leading -in Tubes (Ebonite) 6 -in. 1/-, 0 -in.

1/2, 12 -in. each. 1/4
Orders under £2 kindly 'remit ample
postage. Balance refunded if excess sent.
SEND FOR FREE CATALOGUE.

2/9

9d

4/9

TRADE HALL'S SUPPLIED

'PHONE: REGENT 1282
71a, Beak St., Regent St., London, W.1
Our only Address. We have no Branches.
Hours: 8.30 a.m. to 8 p.m.; 1 p.m. Saturdays.
Between Piccadilly Circus and Oxford Circus
'Buses 3, 6, 12, 13, 15, 32, 51,53,59 and 88 pass
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'ESTE .only way in you can obtain
a good insight quiclay into Wireless is

to read one or two good -Books hielt
explain its "salient points in non -technical
language. -

Here are tito-both by , tile Editor of
Modern Wireless." Oct them to -day.

Tog- will enjoy reading them, and. learn
a lot about Wireless in a' very short
time.
Wireless

v.
1., Simplified  0"'for PH- - Wireless

or 71,1. poet free. or 1/15 post free.

Radio. Press Ltd.,
DEVEREUX COURT, STRAND, W.C.

'ELECTRADIX RADIOS
Immediate Delivery
from our Huge Stocks.

Everything from a Recorder to an,
Earth Clip.

The best equipped City depot.
COME AND SEE US.

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

Metropolitan Railway.

LESLIE DIXON & CO. Avenuehl66.
9, Colonial. Avenue, London, E. I.

.-GOVERNMENT SURPLUS.
Accumulator 'Cas6s.. Teak, Felt and Rubber -lined,
Voolnroof:' Complete with Terminals, etc. Cost60/- when -net, .D1 Excellent Condition. 10/ -each, cash with order.-D. IlIcTAGGART,35, Robertson Street, GLASGOW.

° ' WIRELESS INVENTORSY
.1:vents and Trade Marks. Advice Hand -book
and Cons. free.-B. T. KING, Regd. Patent

Agent (G.B. fr U.S.A.), 146n, Queen Victoria
,St., E.C.4.- 'Phone : central 682. 36 yrs. refs.

RADIOTORIAL
QUESTIONS & ANSWERS.

(Continued front previous. page.)

Popular ll'irele8s 'Weekly, March 17th, 1.92,
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OMNIPHONE

Solve your tuning, problems.
This instrument is a complete tuner for the E
broadcast wave -lengths, tuning the standard
100 -ft.  aerial between 300 and 525 metres, =
and is infinitely more- efficient than slider
coil or tapped inductance. Can be used in
series with fixed coils for longer wave- =
lengths. Special precautions have been E
taken to reduce self -capacity to a minimum.
As for results, London telephony has been L.--
heard in South Wales with a crystal detec-
tor, and in North. Lanes with a single -valve E

non -reacting set.
Price, complete with engraved dial, ready

for panel mounting, sent post free,
77-

1 5 / 6

let them slide, one over the other, in a flat position.
You can use a thin cardboard former for each, having
about 9 slots and a centre diameter of 1 in. to 14 in.
Winding with 26.d.c.c., about 42 turns on each coil
wilt be sufficient. The coils are, of course, connected
in series with, one another, and in series between
aerial and earth. No, you do not need a variable
condenser.

* *

S . C. S. (Haywards Heath).-Is it possible
to burn out a valve on four volts ? The one I
use is an " Ora," and no filament resistance is
provided on the 'panel.

With the type of valve you mention and others of
fairly similar characteristics there is no danger of
doing so, but you will rind that using just the one
valve the full four volts will not be required, and by
not including a filament resistance you will be wasting
a certain amount of current, quite apart from the
question of efficient results. With regard to this
latter you will discover with a filament resistance
that there is a more or less critical adjustment for
the filament temperature of a valve where either a
decrease or an increase will result in a,falling off of
signals. It is only possible to discover this point by
means of a filament resistance.

* *

'" PUZiLED " (Northampton).-Why is it
that a crystal will only allow current to pass
through in one direction ?

The action is thermo-electric-in other words', an
electrical effect produced by the generation of heat
at the point of contact between the crystal and the
other element of the detector.

* *
-

F. ,M. (London, E.).-Could not wireless
messages be sent by means of a machine that
would send them in the form of a code only
decipherable by some specially set receiving
apparatus quite apart from the question of
wave -length ? Something like, fot instance,
a Yale lock and its key. '

Such a scheme for transmitting messages by code
only decipherable by the receiving instruments at
the one particular station has already been intro-
duced in Sweden, and it is intended to operate by thiS
method between the new high-powered station at
Grimetown, near Gottenburg and the other Scandi-
navian countries and America. This system, styled
the Cryptographic wireless telegraph, automatically
turns the telegrams into secret code at the sending
station and transfers them into straight text at the
receiving station. '

* * *

R. T. R. (Rimpstead).-What is the " pea-
nut 7 valve ?

An American valve of small' dimensions that will
function quite well- on a 1.5 -volt dry battery filament
supply.

* *

W. S. P. (Hanley).-I am 30 miles from
Manchenter.- Could I hear it on an aerial

t. high and 60.ft. long with a crystal set ?
we are afraid that,. although with fine adjustments

it Would'be possible, it is very doubtful.

(Continued ott next page.)

VARIOMETERS

OMNIPHONE WIRELESS Co.
24, Warwick St,, Regent St.,

LONDON, W.1.
'Phone: Regent 8,835. 20 yards from =
Regent Street, between Nelson Lewis and

Robinson and Cleaver's.
Ti11111111111lliillili11111111111111111111111111111111111111111111111111111117

GREATEST POSSIBLE VALUE IN
VALVE AND CRYSTAL RECEIVERS

AND ACCESSORIES.
Complete Installations.

MAINTENANCE. TECHNICAL ADVICE, ETC.
VALVE SETS from £3 10 0
CRYSTAL SETS . - 82 0 0

For Price List please apply to-
R. LAWLER (late Marconi Co.),

221, Ivydale RI., Nunhead, London, 5.3.15.

ACCUMULATORS, H.T. BATIERIES,
AND VALVES.

NEW AND GUARANTEED.
4 -Volt, 2L -Amp., Celluloid -11/3. Postage If. .
4 -Volt, 40 -Amp. 17/6 6 -Volt, 40 -Amp. 2543

21/3 6 60 31/-
4 80 27/- 6 80 36/.
4 100 , 33/- 6 , 100 45/4

Packing 1/ extra. aclung 2/- extra.
MULLARD ORA VALV S ..15/-,Postage 0d.
MARCONI " " VALVES -17/ Postage 6d.
36-V., H.T. Battery, He leaden,

with Plugs 8/6. Postage 1/-
60-V. H.T. Battery, Hellesden,

with Plugs Postage 11-.
Cash with order. Good despatched per return.

LOWKE & SONS, LTD., Northampton.
-vsAr"^vRUBBISHA"0"...A

Is easily obtainable. Buy right andso insure
custom.

LARGE STOCKS OF
Ebonite, Sheets, Rods and Tubing kept.

Moulded Dials and Knobs, etc.
DON'T HESITATE-Write for Price List

Now
THE EBONITE PARTS SUPPLIES

5, Compton St., Clerkenwell, London, E.C.1

THE NEWTONIA WIRELESS FACTORY
FOR ALL WIRELESS PARTS AT FACTORY PRICES
13/15, WHITCOMB ST., W.C.2

Regent 540 LONDON.

A THOROUGH. KNOWLEDGE OF WIRELESS- FOR
' EVERYONE AT  AN INSIGNIFICANT _COST
To gain the fullest enjoyment from his hobby every amateur
ought to have the scientific principles of wireless at his finger
tips. You can do this easily and quickly by taking a course

of our

PLEASANT LESSONS BY POST -AT YOUR LEISURE.
Our system of Individual Tuition cannot fail to bring you great
benefit. Among oar- stifderits-we number Highly Trained. Scientists,

'Doctors, -;Magistrates, etc., as well as those -with no scientific
training whatever.
Specialyee for the Course 6,.- upon enrolment, and five mouthly,Jpay-

-rnents of 5,,-; or 30'- id onepa, ment. This ik orgreat educational value
and igterest.

Popular Courses in Automobile Engineering, Mind Training, etc., al
ttk'a?ne fee._
BEGIN NOW by sending for full pvticulars from

' The National fristiiute of Applied Science,
3, 5, & 7, OLD QUEEN STREET, LONDON, S.W.

lust plug in-that's all.
CONNECT YOUR 'PHONES IN SERIES

WITH THE -

ASK YOUR
DEALER

FOR THEM.

No Screws. No .Nuts. :: No Wire.
PRICE MARKS, WARD & CO., LTD.,

Wholesale Electrical Suppliers
and Manufacturers,

28, High Street, Islington, N.I.Post Free I '8. Phone: North, 3888.

1/6
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RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from previous page.)

L. F. (Birmingham). -Which ,`makes the
best earth -copper gauze, copper plate, or
copper piping ?

We should use the copper gauze in preference to
either of the two others. Bury the gauze as deep
hi the earth as is practicable, in a horizontal position,
though this is not very important.

" DEMMY " (Blackburn). -I have a coil
wound for 12i- in. with 26 enamelled wire.
What is the wave -length if the coil is 41 in.
in diameter ?

About 300 metres to 3,400 metres, using an average -
sized aerial.

Do I need a condenser for tuning this coil ?
Yon would not be able to tune the coil solely by

means of a condenser. The coil should either have
a slider or be divided up into a number of tappings
taken to studs and a switch arm. The condenser
could then be employed to give you fine tuning. A
variable condenser of about '0005 mfd. would be quite
large enough.

* *

" AMPLIFIER, " (Burnley).- What would be
the ranges in miles for telephony reception
on a crystal set using (a) H.F. amplification,
(b) L.F. amplification ?

Roughly speaking, if H.F. amplification were used
without reaction, as would be necessary if only one
valve were employed, the range would be approxi-
mately 50 miles maximum. With one L.F. amplifier,
a crystal set will only receive telephony up to about
30 miles as a general rule. With good conditions
and efficient sets, these ranges are, of course, some-
times exceeded, while in many cases the opposite
occurs.

* *

" IGNORAMUS " (Windermere). -I should
like to be able to hear all the broadcasting
stations on telephones and, say, one or two
on a loud speaker. What set should I require ?

You would need quite four valves, as you are a
considerable distance away from even the nearest
station. For reception of London on telephones,
one H.F., one Det., and two L.F. valves should be
O.K. You may find that for Manchester and New-
castle -your nearest centres -another L.F. valve is
needed in order to operate a loud speaker success-
fully. Why not build the set up by units ? You can
then add -valves at will, and need only use the number
of valves you require for any one station. See our
Issues Nos. 26, 34, 35 for a useful unit set.

* * *

" PATENSE" (Drayton Park). -How long
should the earth wire be ? If I lengthen the
phone leads, will it interfere with reception ?

Keep the earth lead as short as possible. In any
case, use thick wire for it; 7/22 copper wire, as used
for the aerial, is about the best. No, the lengthening
of the phone leads will not reduce the signal strength
if they are not made too long.- Use ordinary lighting
flex for this purpose.

* * *.
P. N. (Dulwich).-Whieh will -be the most

efficient for an eight -mile range for loud-
speaker work -a two -valve set employing
'ono L.F. or a crystal detector with 2 L.F.
stages of amplification ? Is there any reason
why I should not use a crystal detector,
thereby saving filament current and being
able to use another stage of amplification with
the same consumption ?

For loud -speaker work, a crystal detector with
two L.F. will be much more efficient than just two
valves. Using a good stable crystal detector, car-
borundum and steel with a battery and potentiometer
for preference, there is no objection at all to such a
valve -crystal combination ; in fact, we have always
bad a distinct inclination to the employment of a
crystal detector in most valve circuits. Naturally,
from time to time even the most stable of crystal
detectors will require a slight readjustment, and for
this reason those amateurs who can afford to bear the
slightly increased initial and running expenses, and
possess fairly comfortable available charging facilities,
prefer the valve detector.

Will dull emitter valves function as ampli-
fiers with valve or crystal detectors 2

Yes.

(Continued on next page.)

HULLO! HULLO! HULLO!
Compare our prices with our competitors and remember our goods are

GU It RANI
We manufacture the famous

int  Et C
VARIABLE CRYSTAL

CONDENSERS. DETECTORS
Photograph of one of our .0002 Type. (DUSTPROOF )

We consider that our Condenset is
the very best on the market.

Note our Special Features:
1. EBONITE DIAL, 0.180, and Knob (much

superior to Brass Pointer and Ivorine Scale).
2. EBONITE CIRCULAR Top andBottom End Plates, accurately drilled

for assembling and panel mounting, includ.
lng centre bush and nut.

3. CONTINUOUS CONTACT COIL CON-nection and nut.Everything ready to assemble, to-gether with Ebonite Knob, all thenecessary aluminium vanes (fixed and
moving), spacers,- spindles, nuts,washers, etc. Assembled

Unassembled Complete
Parts of for panel

' above includ- mounting,
lug knob but biol. knob.

No. of without dial & dial, and

op01acity
Pla57tes. end3plates end2plates.

, 6/ 1/6
.00075 43 5/3 11/6
.0005 29 4/3 10/'-
.0003 19 , 2/9 7/6
.0002 13 2/3 - 6/6
.0001 7 2/- 5'9
VERNIER 3 1/9 53
It Troth], Scale and Pointer required instead
of Ebonite Dial, deduct 9d. from each of the

Assembled Condenser pridee.
Packing and Postage, 11- per set; 2 sets, 1/3;3 sets; 1/6.Full details how to erect enclosed with

each unassembled Set.
Top and Bottom Ebonite Circular End

Plates, 1/C per pair. By post 1/9.
NOTE. -Actually the bottom plate is a circle,
and not half -circle as shown Co photo.

NOTE OUR SPECIAL FEATURES

I. Universal ball -pointed arm.
2. Celluloid ..dustproof casing, and

highly finished top and bottom
ebonite circular end plates.

3. Flat ribbon cat's whisker.
This detector unit is easily dis-
mantled for changing crystal.

Price 5/- each
Packing and pasting 6d. each.

Don't purchase any article
you are offered, but insist on
your variable condensers and
crystal detectors bearing the
W.B.C. hall -mark of quality.

The above -mentioned articles are manufactured solely by us,
and are stamped with our trade -mark. We guarantee them to
be of the highest grade workmanship, and made of the very

best of material.

WE CARRY STOCKS OF THE FOLLOWING WIRELESS ACCESSORIES,:
Ebonite Dial. 0-180. Best quality. Bored

in centre, 1 3 each. By post 1 /.6.
Ebonite Knob; Tapped 2 B.A., 41d. each.

By post 7d.
Ebonite Valve Holders, (best quality), com-

plete with 8 nuts, 113 each. By post 1/8.
Superior Fixed Condensers: .0003, .0005,_

.001, .002, 1/3 each. By post 1/6. Above

.002-.006, 116 each. By post 1 / 9.
Laminated Switch Arms, with Knob

(best quality), 2/- each. By post 2/6.
Filament Resistances, Inc. Knob, FIRST

QUALITY, 3/- each. By post 3/6.
Aerial Wire, 7/22 bare copper,stranded.

Price per 100 feet, 3/-. By post 4/,

Brunet Headphones, 4,000 ohms, 25/. a
pair (complete). By post 26/3.

- Per
askesetoCofil7, s. Ran4/3. Byge 30post0 to 4/93,000 metres,

COLOURED Sleeving, IS 7n/m, 6d. ayard. By post 9d.
Leading -in Tubes, ebonite with terminals.

- -12-in. 1/6. By post, 21-.
6-in.,' 1/2. By post, 1/S.

Ivorine Scales, engraved, 0-180, 68. Bypost, 88.
Ivorine Tabs, engraved assorted titles, lid.

each.LARGE STOCK of Vanes, SpacerWashers, Brass Washers, Nuts, Roils,
Terminals (4- B.A.), Valve Legs,Ebonite Sheets, etc., at current prices.

SPECIAL ATTENTION GIVEN TO MAIL ORDERS.
All Goods Despatched by Return. Subject to Seven Days' Approval or Money

Returned.
SEE OUR SHOW WINDOW -39, GREAT WINDMILL STREET, W.1.

WHITESIDE BLOOMFIELD & Co., Ltd,,m9 Condon, Wy,1.
'roue,

Open 8 fo 8. Telephone: Regent 3749. (Two minutes Piccadilly Circus.)
TRADE ENQUIRIES INVITED.
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ORT LAND'S BRITISH

EBONITE
6, CHEAPSIDE, E.C.

AND

32, Northampton Sq., Clerkenwell

188, Blythe Road, Hammersmith
'Phone - 4408 CLERKENV ELL
" Portland's A. 1. Drilling Mat,"

36in. x,18 in. x in. 7z lbs. £1 6 3
"Post Office B Quality Half Mat,"

35 in. x 17!, in. g +in. .. £1 1 0
35 in. x trim. >,,, in. ... ..180

"lVlab by Sandblasting,"
44 in. x 24 in. -XI in.. 1 0

Halt sheets-tali price plus is. Postage and
Packing is. 3d. any. weight.

ABOVE ARE TRADE PRICES.
Panels cut to any size, edges dressed

4l,d. per square inch. Trade 15 per
cent. discount over £2.

TRADE. Buy now whilst I have:thens.
36 in: lengths -Leading -in Tubs. '.d. pet inch.

Postage awl P is. au}- quantity.

Stocks ready.
Mail Orders to
6, CHEAPSIDE, E.C.

s. d.
Aerial Wire, LOO feet
Inductance --

Ebonite, per inch
Isolo, per inch , .
Ebonite, 20 tappings

Crystals-,
Anszite Granola (" AGr ")
Hertzite
Silicon

Detectors double claw, glass
cased ..

Condensers, Fixed Dubilier
.variable (Parts) door

Brass Parts. (Better send sample
order and ask for price list.)

 -. 3 9

o
0

.. 12

1
0

3
6

9
6
4

4 6
3 0
8 6

Trade enquiries invited «t all addresses
or from country and abroad to: -

6, CHEAPSIDE, E.C.
PHONES.

I stock most makes, 19 /6 to £2 10s.
I advise .26 /- " Portland's. selection.

L.F. TRANSFORMER.
" The :Portland " 14 /6

(Trade should see this transformer.)
WIRES, BUZZERS, LOUD
SPEAKERS, PULLEYS, COILS,
MICA, TINFOIL, SLEEVING,

DRILLING, ENGRAVING.
If possible send small sample order.

SETS.
B.B.C. CRYSTAL IN EBON-

ITE CASKET (Portland's
make) £5 /5 /-

Parts £1 /12 /-
B.B.C. 2 -VALVE AND

CRYSTAL .. £10 /10 /-
Parts .. £3 /3 -

JAMES PORTLAND
(MAIL ORDERS)

6, CHEAPSIDE,
LONDON, E.C.

RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued from precious page.)

Cosmos " (Dunedin).-Is a grid leak
necessary in an amplifying circuit

Generally speaking, a grid leak is employed only
on the grid of the detector valve.

* *

H. F. R. (North Mount Vernon).-Do ether
waves, travel through or over mountains

To a greater extent they are presumed to travel
over them, although they have been proved to
penetrate to varying distances into the. earth and
through such projecting natural obstacles.

*

Do intervening mountains affect the strength
of wireless messages.?

Yes, in certain, circumstances very. considerably.
For instance, a mountain can have.a.- '! shielding "
effect to stations closely overhung by them, although
it is not noticeable in every individual ease.

*

What geographical conditions affect wire-
less messages most ?

The proximity of rivers and the sea, more especially
when such lay directly between the transmitting and
receiving station, we should think,:unless- iaversely
the nature of the natural conformation of the inter-
vening areas will more .aptly and adequatelyunswer
that question. Wireless waves -will more easily
radiate, or radiate with less loss in energy,..through
absorption over water or moist ground. . aturally.
large deposits of metal ores wilt tend to reflect ether
waves and cause inefficiency in wireless communica-
tion with a point so affected.

" AMATEUR " (London). - I get strong
signals oft my super -crystal set, and am think-
ing of adding an L.P. .amplifier for a loud
speaker. Will this. be O.K. ? Would an old
gramophone horn do ?

If the signals are unbearably. loud_ when you have
the amplifier fitted,: the set_ should be. capable- of
working a small loud speaker. You will be able to
adapt a gramophone horn fairly satisfactorily for
use as a loud speaker. Of course you will still have
the gramophone effect, and the apparatus will not
give such pure tones as are obtained by the use of
ordinary headphones..

* *

B. J. F. (Tottenham).-I have constructed
the crystal set described inPOP-CLAW-WIRELESS
recently, and would like to increase: the wave-
length. Can I do this ?

Yes, quite easily.- Place basket coils (loading
coils), in series between:the aerial lead-in and the
aerial terminal of the set.

* *

f AERIAL (Muswell Hill).-I have my aerial
arranged on pulleys, so that I can let it down
when required. Ought I to clean- it at all ?

,If the aerial wire that you are using is the bare
7/20 copper. a periodic clean will do good. If the
wire is insulated, or. rather, protected, by enamel,
there is no need to clean the. wire. In any case, the
insulators should be examined periodically* and the
accumulated soot andAirt removed. A little vaseline
smeared round the, insulators will help, to preserve
good. insulation during wet weather. If the aerial
wire is of the bare variety, a little cleaning up of this
will also help to. improve your results. The oxide
which coats the wires will resist the passage of the
oscillations, and thus weaken your signals. Bub the
wire from end to end with fine emery paper_until the
copper is once morn bright. The same should be done
to the down lead.

" INTERFERENCE " (Dorking).-Is there any
really satisfactory method of telling when your
set is oscillating ?

Caless 'you .1riftve a: milliammeter in the aerial you
will not be able to tell if your set is oscillating slightly.

the signals are distorted you may be sure oscillation
(Continued on page 140).

CRYSTALS for CRYSTAL SETS -
Zincite, Copper Pyrites, Bornite, Silicon Galena,

Etc., 6d. and is. Postage 2d,
Hertzite, Carborunclum, Is. and 13.61.

Postage 2d.
Tested and Guaranteed.

Trade Supplied. Liberal Terms.

J. W. COX, M.P.S.
CRYSTAL SPECIALIST,

732, STRATFORD ROAD, BIRMINGHAM.

PHONE or VALVE JACK.
Can be. fitted any position of panel - - . 1/. each.

MALENCO PLUG & JACK for Phones,

Head Phones, 300 ohms,
12 / 6 per pair.

Stead Plumes, 4,000 ohms,
16 f - per pair.

Sc, 9d. each.

Mahogany Baseboards. 15 in.
by 15 in. by 2 in., Suitable
for Crystal -valve or Single -
valve Set. slide -in base.
splendid appearance. - 6/6

each. Postage; 2
Shellac Varnish - 1/ -bet.
Deep Gold Lacquer - 1 /- .
Steel Mead Bands (light)

2 / 3 per pair.
Resistance Spools, suitable
for making Transformers,Watch Receiver, 2,000 etc., 1,000 ohms, 1 / 3 each.

ohms, 7 /  each . No cords. Good Electric Bells, 3/-.
ALL POST FREE.

ROBERTS & CO.,
Oldridge Road, Balhainla,

CRYSTALS .,
Are you satisfied that you are getting
the best results from your set ? A poor
crystal will mar a good concert. To safe-
guard yourself, buy the- " AMAXIrE "
crystal, which has been tested and
proved to possess the highest degree of
sensitivity and efficiency in Wireless

Telephony. Price 2/6, post free.
Only obtainable by post ,from-

THE AMAX CRYSTAL CO -
Red Lion House, Red Lion Court. London, E.0 4.

hello for Price List of all crystals.

Beginners Guide to Wireless --
Explains, in Wahl everyday language, everything
you wish to know about Wireless Telegraphy.

.140W TO ERECT, CONNECT, AND MAKE
the apparatus required, and full instructions
for making coils, tuners, and complete valve
and crystal sets. Instructions and diagrams
for a two -valve receiver are alone worth four
times cost of the book. 112 pages, price is.,
post free.-SAXON RADIO CO. (Dept. 14),

South Shore, Blackpool,

ACC U M ULATORS
Stocktaking. Exceptional Offer.

Brand new Celluloid Accumulators.
Best British Make, guaranteed.

4 volts 60 amps. 19/6 (usual 35/6)
4 80 24/- 42/-
4 100 27/6 48/6
6 60 29/6 53/3
6 120

110/ -(in teak box)
Approval willingly. Carriage extra.

H. SMYTH, Ltd., 53,Museum St., W.C.1.

Safety and Service Ensured with our
WIRELESS BATTERIES IN EBONITE

CONTAINERS (Special Valve Type).
No danger from tire. No risk of being cut off.
4 V 48 AU 6 3/8x 3 7;8x 8 112 £2 2 6

Teak crate with strap handle 7/ -
Pilling and charging - - 2/-

6 V 48AH 6 3/8 x 5f x 81 - - £3 5 0
Teak case with strap handle - 8 6
Filling and charging - - 2/6

HEADLAND & KNIGHT, Battery Specialists
Trade supplied.) 4, Gt. Marlborough Street. W. 1.

-GLASS COVERS-
for Detectors

We guarantee every tubs to be cut dead square,
exactly the same in length, and not exceeding
imm. variation in diameter. Send for price list to

J. E. Poulten & Son,
31, Meredith St., Clerkenwell, London, E.C.L

Est. 1854-
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The whole programme
or snatches !

Read what Capt. Round
says about receiving the
long-distance Broadcast
Concerts.

In an interesting article in POPULAR WIRE-
LESS, Capt. 'Round-the well-known Radio
Engineer-made pointed references to the mis-
taken desire possessed by some listeners -in for
picking up every possible Broadcasting Station.

To design an instrument to do this is easy,
but such a set . would not be so easily con-
trolled as the BROADCAST MAJOR, which is
operated by one dial only. In addition, atmo-
spherics, jamming by other stations, etc.,
would make listening -in anything but a
pleasant occupation.

It is our experience that, while the enthusiastic
experimenter finds it all absorbing pastime to
obtain snatches of song from a station several
hundreds of miles away-amid the interrup-
tions of the ether-the average person is quite
content to listen to the whole of the programme
broadcast from the nearest centre.

This is exactly what the BROADCAST MAJOR
is designed to do. It gives volume and purity
of tone, which will be a pleasurable surprise to
those who have had to strain their ears to catch
the tinkle of a crystal set.

Catalo g u e
of Radio
Components
and full list
of Amateur
Transmitt-
ing station.

3,1
, post

U free.

.[toned oly just summently
at this eni to include the whole length of

0 British Isles.
There is something very fascinating in the

idea of switching off from a- song in Man-
chester to a violin solo in. London. for

es a. instance. If you are wise, however, you will
for control your early enthusiasm and con.

centratc on getting good results from the
nearest broadcasting station. By doing so
yon will, on the average, afford far more
pleasure to you'rself and to your family than
if you follow the more ambitious venue of
trying to receive from a number of distant
stations. It is very nice; of con se, to be
able to listen to Paris, and even New York,
but this is au achievement which may well
be postponed until you have gained a little
experience in the manipulation of instru-

Without recommending or condemning
1.: any particular instruments, I would like to

emphasise 'this point : Do not purchase any
instrument until its efficiency ' has beim
satisfactorily demonstrated. to S-ou. 4

actor)
outsid
castin,

For
two c.
a tw
that
ad

alvc
will gi
311 or
out a,
di -:tan
(lista
if t
hurt

expel.
slight
that
rang

a

ii

.0
gene

Don't too amt sous ; n wt .e far
more satisfactory in the long run to get Ques

c good signals from a neighbouring station A

y than bad ones from the other side of the earth, erect

As to more expel: apparatus still,
,he ea 't -and,there are. oc

GUARANTEE
We guarantee that every Instrument is
actually tested on our own Aerial and
that it must give you complete satisfac-
tion after a seven days' test in your own
home or money willingly returned in full.

(Passed by P.M.G.)
The simplest Receiving Set you can buy. All wave -lengths from
300-500 metres-the concert wave -lengths -being obtained
by the rotation of a single dial. Even a child can use it successfully.
Has a range of 25-30 miles from any of the B.B.C. stations-
London, Manchester, Birmingham, Cardiff, Newcastle and
Glasgow. Solid Oak Cabinet, hand -polished throughout mud
fitted with nickel -plated piano -type hinges.

tiJ When this Set is required for use
with Broadcast -Licence, a royalty to
B.B.C. of 35s. must be paidat time of
purchasing. The royalty of 25s. due
to Marconi Co. is being paid by us.

COMPLETE

EQUIPMENT SUPPLIED.
The following equipment is supplied with-
out extra charge with every instrument.
One Accumulator -6 volts 40 amp.
hours. One H.T. Battery -60 volts, both
made specially for us. One pair of West-
ern Electric Headphones, Two efficient
Insulators and a coil of Aerial Wire.
Ready for immediate use-nothing more
to buy.

E9:9:0
VALVES 15s. each extra

THE PETO-SCOTT Co. Ltd.
Featherstone House,

64, HIGH HOLBORN, LONDON,
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STOCKS
ALWAYS AT

"STOCKS"
Send for Free List:

Write, Call, or Phone.
" LIIIMSON9 " ! sensitive,

ns..:beautifully cot it Pi eit age 11- , 2316
P EV-AL ' (kr, nit  FI e Head-

PluitheS, 14,000 ohms. P., t ac., 1 ,' 251-
Picard Headphoia s, 4,0 00 . ohms. Post -

All guaaanteed phones, double earpieces,
and+iomppletomacDletc, with cords.

AERIAL "WIRE, 7/22 copper iu 100 ft.
lengths. Post age 1 '-

VANES, e22024 gauge ... ... doz. 6e1.
BASKET COILS, -.7 in. set 5 / -
BRASS 'NUTS, 2 to 6 B.A., 4d. doz. ;

washers ... _ -dem. 2(1.
BRASS t Hop, screwed, 7 1.0 6 A., in
(12 in. lengths . each 3d.

COIL HOLDERS, on. ebonite, mahogany
 -T hreesw ay, solid  -client cc, w it h long

'COIL IHILDEK .
CONDENSERS (fixed', any capacity 1/3
CONTACT 'STUDS, complete with nut

and washer,, by i .doz. 6d.
CRYSTAL  DETECTORS, solid brass en
'Ditto dust proof, in glass case ... 416

CRYSTAL CUPS, .10. each 3 serew . 3d.
MARVELITE. The super . sensitive cry-

stal
Heri die, I/3, 2lateite, -90. ;

Galena., Silicon, Bornite, Carborundam
cacti 3d.

EBONITE 'DIALS, engraved 0-110 .. 1 / 6
EARTH CLIPS, Copper each 4d.
FILAMENT tRESISTANCES, velvet

act ion 2 /6 And 3 / 6
RESISTANCE 'FORMERS each 1 / 
GRID -LEAK AND CONDENSERS' tome
bined

INSULATING SLEEVIN'O, mute, 50.
INSULATED TAPE, lb. roll.. .

INDUCTANCES, would 22.124 enamel
wire, 12 by 4 (Postage 1-!-:

T E R V A L VI] LOWERED:1i ENOS.'
TRANSFORMERS, finest manufacture,
ratio 5 to 1 (postage Oil..KNOBS, with Brass nut, insert. 2 B 4 -Id.

LEADING -IN TUBES, ebonite, wiili ter-
minals, 12 in., 1,4;. 9 in., 1 / 2;

316
6(1.
igd.

3,'3

141.

I /-
SLIDER AND ;AA I "NG Eft consplete _ 46.
SLIDER RODS, 1.in. sq., 12 in. or 13

in. drilled . . 4d.
SOLDER, cALIJIMINII.,31,- stick _ {9d.
SPAOER -WASHERS 2t1. ; 'large,

doz. 3d.
SWITC4-I eARMS, laminated blades, com-

plete . . 1 / 6 and I ,' -
SCALES, ivorine, engraved 0-180 41e1.
TABLETS, eaxth, aerial, phones, etc., ea. 2d.

TERMINALS, Ppeoial large, with nut
and washer, -1>t41, W .0. type,  2d. ;
telephone, 2d. Utliar ... 201.

TINFOIL ... ...sheet 4d.
COPPER FOIL. . _. ...sheet 4d.
VALVE -MOLD ERS, -turned, ebonite, with

nuts .. 1 1 3 and 1/.
VALYF pICS . earls 3d.
VALVE -SOCKETS . _ _ each Id.
VALVE SOCKETS, with almulder each 110.
WANDER PI, f , 301.;' 'Wood' a Metal,46.; Rica Strip . 3d.

COMPLETE CONDENSER PARTS.
.001 P6ri/ . . . . . . 12 / 6

Capacity- Assembled

.00071

.0005 ... 4{6 ... ... 10 /6'

.01003 ... .3 / - .. .. 7/6

.0002 .2 / 3 ' .1. 6/-

.0001 4/9
vernier .. ... -1189 .. ... 3; -

Kindly forward ample Posta-go.Balance fully. refunded.
Drilled Circular Plates, .not ends. 1 / 6 pair.
Everything ready for asseurbling . Postage, 1 / -

set extra
'MBA= SUPPLIED,

"STOCKS,"
7, BEAR STREET,

Leicester Square,
LONDON, W.1.

'Phone: No. 4790 Regent.'Grams "Stocks " Regent 4790 London.

CAUTION
We have no connection with the corner,
No. 44, Cranbourn Street (jeweller's

shop that sells Wireless parts).
ENSURE that YOU FIND "STOCKS."
Dead opposite ,Daly': Theatre, CinemaDe Paris at Corner, Leicester SquareTube. 'Buses Nos. 1, 24, 24a. 29. 29a,
CI 48, 'etc" Pass by. Chariag Cross one

minute.

RADIOTORI AL
QUESTIONS AND ANSWERS.

(Continued, front page 138.)

is oteurring, or if you hear a loud " pop " when you
touch the grid connection of. the first valve, and
when you remove your finger. This is not an infallible
test, but, combined with the distortion of signals
when the set is oscillating. it forms a useful guide.

E. L. (Cirencester). -I cannot erect an out-
door aerial, so ,contemplate an indoor one of
eight parallel =wires across the room (12 ft.)
about 3 inehes below the ceiling. Will this
be O.K. ?

You shonalotfairly good results from this if you
keep the wiresffis.farffipart as possible. We advise
the use of about six wires, as eight is rather -a large
number. Keeplhe wires well insulated and about
6 inehes'belowrthelceiling. Yotrwill need -one or two
H.P. valvestmenableyou to hear anyffiroadeasting.
Use the usualmattMconneetions and tuning coils, of
course.

.*

A. P. (Glasgow).--kWhat experience anti
training do T need to become a wireless
operator on board ?

You will need a:fairly goodttitenretical knowledge
of wireless, both ,telegraphy .and -telephony, and
some.practical knoviiiedge of the use of the various
sets now installetiffinuthips. Your best plan would
be to join some 4frireless-sachool and work up for the
P.M.G. first-class 'certificate, ,which is necessary if
you 'wish to beeorne,anvintless operator.

Is 'the dull emitter milve provided, with a
..palfilled limn) instead of lti vacuum ?

;thisiprovided with the usual " hard " vacuum,
but' has a special filament so constructed that it will
emit electrons freely at a low temperature. An
article dealing fully- with the dull emitter valve
appears in this issue ,of POPULAR WIRELESS.

* *

E. 'B. (Wanstead).-tne the super crystal set
described in No. 38 Of POPULAR WIRELEsm,
what de the terminals A and G and sec -for \' T
stand for ?

A is for the aerial, G for the earth (Ground), anti the
two terminals V T for the -insertion into the circuit
of a valve if required (Vacuum Tube). If this latter
development is not contemplated those two VT ter-
minals Cali -be wired in series with the phone ter-
minals in order :to provide - accommodation for an

-additional pair of telephone receivers.5**
S. A. (Leytonstone).-At present I have a

single slide coil, and receive quite good results
from 2 L 0. Will it improve matters if I add
another slide ?

As your results are, as you state, quite good, we
would advise you not to attempt to modify your
present set. We do not think that you will find any
appreciable improvement, by adding another slide,
as you 'will not be experiencing any jamming from
ships, etc.,.in which case the addition of anotherelide,
providing as it does a closed circuit autoeoupled,
proves slightly beneficial.

F. N. (Loughboro'.).-What make,of valve
is a C.V.C., and what current does it require ?

This, is a Cossor product, and requires 35-4 volts
for the filament and 20-50 volts on tile plate.

EWANAN1FORS419i6
CASH.

Our wholesale factory cash prices to you
are only a few shillings above cost. AJAX
(ladies' and gents' cycles embody the
world's finest -fitments. WorkmanshiP,
plating, enamelling and lining -are *finer
HIGH GRADE. Fully -warranted. -Univer-
sally praised by riders for 36 years.
Free packing. Carriage paid. Fortnight's
trial willingly. Money back If cycle doesn't
delight coll. Credit terms arranged. Write
for British Cycleklmg. Co. Wept. M277I

nasall Heath, Birmingham.

SAVE MONEY
A 6 -volt, 40 -Amp. Battery
Recharged for fourpence.

AT HOME.
OUTFITS FROM 30/-

W, WOOLHOUSE, SHAY LANE, HALIFAX.

LOOK !
We have phones at 21 /- and

25/- in stock, also
B.B.C. Crystal Sets. at -£2-2-0
 Information and expert advice

freely given to callers.
Illustrated -Catalogue, including
List of Stations, Foot Free, 6d.

IRELESS SUPPLY CO.
1LEET ST., E.C.4.,EONS W15,

F
(Next " Daily Express" Offices.)

: 9r.Ftpix,IE ONT.,1(
: WOUND ANCE COILS:

12' by 4" etc.
IMMEDIA/E DELIVERY

11013,0 i 1 S & CO.,
1a, Oldridge Road, Balham, 5.W 12

.CRYSTAL
Assembled and unassembled.

And all component parts.
Write for illustrated catalogue. Post free, 3d.

VALVE PANELS ON THE UNIT SYSTEM
Unassembled

Simple to build. Full instructions sent with each
set. Ask for particulars.

P. H. BOYS & CO.,
Electrical & 'Wireless Engineers,

187, GOSWELL ROAD, LONDON, E.C. 1.
'Phone Clerkenwell 4454.

That book you want
On Wheless, or any Technical subject.
Foyles have it, or will quickly obtain it.
1,000,000 vols. (Second-hand and New)
on every conceivable subject in stock.

Write for Catalogue 120 (free) mentioning
requirements.

FOYLES, 121, Charing Cross Rd.,London,

LUNCH HOUR RAMBLE
STROLL ROUND TO

SPENCER'S STORES
4-5. MASON'S AVENUE,
BASINGHALL STREET,

: : LONDON, E.O.
CHEAPEST HOUSE IN CITY
FOR WIRELESS PARTS & SETS

PRICE LISTS FREE.

TIF.WIRELESS EXPERIMENTERS. PATENT YOUR11VViENTI0NS.
Theranaymroyo-veryivaloable. Particulars and consulta-
tions free. 'BROWNE & CO., Patent Agents,
9, Warwick Court, Holborn, London, W.C.1. Established
ISO Telenliono showery 7547

ACCUMULATORS CHARGED AT HOME
FREE

Full Instructions, Diagrams, and NecessaryMaterial, 7/6 Post Free.
'HE ELECTRICALiWIRING AND ACCESSORIES CO.,

24, ARCHER STREET, W.11.

S. CORRE,
SIDPI, 4,000 ohms; 21/6. Postage 9d.

Other French and British
makes, from t9/6. Postage 9d.

Valve and Crystal Sets. Accessories,

CALL OR WRITE. TRADE SUPPLIED.

4a, Tiverton Mansions,
140, Gray's Inn Road, London, W.C.1.
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l'ALE
FOR WIRELESS

THE

GAM -O -PHONE
CRYSTAL RECEIVING SET

Price Z1 - 10 0 Including
Royalties

Simplicity, absolute efficiency and craftsmanship, at
a low price, tend to make the " Gam -o -phone " the
wonder proposition of the wireless market.
The " Gam -o -phone " has a wave -length range of
too to a i,000 metres, and is entirely suited for
general broadcasting receiving. Only one adjustment
has to be made, by which very fine tuning is
obtainable.

THE
TRADE

SUPPLIED.
N

WHALE & CO ,

321, Vauxhall Bridge Road,
LONDON, S.W.1.,

and
201, Powis Street, Woolwich.  111M1  ma

'Phone Nos.
Victoria 5413.
Woolwich 548.

11111011R

Telephone.
MUSEUM 241

.44K

POST

FREE

LOW

PRICES

TRADE TCO veers

UOMMMUU tttttt 11.111.1 .....
GRAFTON ELECTRIC

CATALOGUE

GRAFTON ELECTRIC
COMPANY

100 PAGES.

POST

3°
FREE

BEST Op
FINISH

THE LARGEST AND MOST UP-TO-
DATE CATALOGUE YET PUBLISHED.

1,200
ILLUSTRATIONS

GRAFTON ELECTRIC COMPANY,
54, Grafton Street,

Tottenham Court Road
(Opposite Maples)

LONDON, W.I. NVorks:

SLOUGH.

WHALE FOR WIRELESS
Valve Sets in Stock from £15 upwards.

Complete Crystal Receiving Sets from 30',
Crystal Set, complete with Aerial Wire,
'Phones, Insulators, etc.

(Including B.B.C. Royalties.)

V 24" or "Q" Valves .. .. .. .. ..
Intervalve Transformers. Army Type .. .

(Our own manufacture.)
Do. do. do. do.

with removable primary or secondary coils.. 25/.
Telescope Steel Masts, complete with 15 ft. stays .. 15/-

.. 30 ft. . 25/.
Carriage extra on above prices.

WHALE & 21, VAUXHALL BRIDGE ROAD. S.W.1.CO.,9 & at 201, POWIS STREET, WOOLWICH.
TA LEFHONES : VIC1OR A 5413 and WOOLWICH 548.

£3 0 0

25/-
1.2/6 & 14/-

12 6
15 -

22,6

+ GUARANTEED
VALUE

eNNLY by manufacturing these
V Wireless Accessories and Sets

We al
ways hold large
stocks of every
thing electrical

Complete Sets of Parts for
making Variable Condensers.
Everything ready to assemble, and
consisting of the following: Accurate
Aluminium Fixed and Moving Vanes,
Large and Small Spacer Washers,
Centre Square Spindle (screwed ends,
2 B.A.). 3 Side Rods, Nuts, and
Brass Washers (2 B.A.), Pointer
Scale Terminals Bushes, S ring
Coil Washers, Best Quality Hnob

SF (with 2 B.A. Nut).
-F--- Price for Complete Sets, 2/ 3 to 716.
K. post free. =

in very large quantities are we
enabled to offer them at such
attractive prices.Crystal Detectors. Post free

2 / 4 each. Assembled on Ebonite
and finely finished. Remark.
able value.

Fixed Capacity Condensers,
0,0003 to 0.001. Very efficient.
Post free, 1 / 2 each.Brunet French Headphones
(double). Post free, 2116 pair.Filament Rheostats, for 1,
2, or 3 Valves. Post free, 2 I 9 ea.

Switch Arms. Splendid value.
Post free, 1/6. Write or call at:The 13E SGrEt
ELECTRICAL COMPANY.

111. Wilton Road, Victoria, £3.W.1
Telephone. Victoria 1)20.

Can / help you ?

I will give you £50
if I fail to produce over 7,000 testi-
monials irons others I have helped to

A Successful Career.
Yours to Success

We teach by POST.

Most Moderate Charge
Payable Monthly.

Learn a trade or Profession.

Every man is the architect of his own fortune ?
Write for one of our FREE BOOKLETS on any of the following subjects :

Architectural Drawing)
Building Construction
Clerk of Works' Duties
Aviation
Boiler Engineering
Boiler Making
Chemistry
Civil Engineering
Concrete and Steel
Draughtsmanship
Electricity

Engineering Pattern Making
Foundry Work Salesmanship
Internal Comb. Engines Sanitation
Marine Engineering Shipbuilding
Mathematics Structural Engineering
Matriculation Surveying & Levelling
Metallurgy Telegraphy & Tele -
Mining phony
Mine Surveying Wireless Telegraphy
Motor Engineering Special Course for
Naval Architecture Apprentices

WE SPECIALISE IN ALL EXAMS. WIRELESS, ELECTRICITY,
P.M.G.. C.G.I., A.M.1.E.E., and B.C.D.

If you are preparing for any egam.ask our advice. All particulars free of charge
Parents should seek our advice for ADVICE FREEtheir sons. If you are interested
in any of the subjects mentioned
above, write, naming the subject,
and we will send you our FREE
BOOKLET. Please state your age.

Courses specially combined
to meet all requirements. Department OR
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THE CEEBEE No. 3.
The Neatest and the Most Efficient Double Crystal
Set on the Market is yours for 3 Guineas complete.
Not an amateur's toy, but a skilfully designed, expensively built Receiver, fully approved
by P.M.G. and B.B.C.
It includes a finely made Inductance Tube with 20 Tappings Detector De Luxe with
Micrometer Attachment and Twin Crystals ; all joints are soldered and fully insulated.
It is mounted on superfine Ebonite and housed in a light mahogany cabinet; with neat
receptacle at side for phones.
This highly efficient instrument is given a most thorough test before dispatch, and is
guaranteed -to give perfect reception over a broadcasting range of 25 miles. Wonderful
results can be heard at our showrooms on this identical set attached to an

-indoor " aerial.
No H.T. or L.T. Batteries are needed, just connect your lead-in and earth wire and enjoy
the Broadcast Concerts every night.
So simple is it to operate that you can be receiving signals ten minutes after it is de-
livered at your door.

Price 3 Guineas. Postage 2s. 6d. extra.
Includes too feet of best stranded copper wire, two porcelain insulators, insulated lead-in
tube, complete Receiver and all Taxes.

THERE ARE NO EXTRAS.
Most cheap sets, when investigated, require extra for Taxes, Batteries, etc.
Send for your set to -day and enjoy the concert to -morrow night.

FOWLER & BRIGDEN, Telephone : MUSEUM 4827.
130, EUSTON ROAD, Early Closing Saturday,

KING'S CROSS ROAD, LONDON, N.W.1.
1.30. p.m.

CUT OUT UNNECESSARY NOISES ! !
A THIRD OF LIFE IS PASSED IN SLEEP,

More than a third of the Wireless Amateurs
time is spoiled by Atmospherics ::

A GREAT DISCOVERY
THE "MERICAN" ATMOSPHERICS ABSORBER.

Prov. Pat. Applied For.
Instantly fixed between the lead-in and the Receiving Set.
The instrument is super -sensitive to incoming signals,
and possesses smoothing qualities
No upkeep charges. Nothing to dismantle. Can be used
in conjunction with all types of receiving instruments.
Full Particulars and Diagram of connections sent out
with each instrument :: :: :: :: :

Price 17/6 Post Free
GARDUARM Specialities, Ayersroyd, Golcar, HUDDERSFIELD

E.P.R.
ACCUMULATORS

HAVE
20 YEARS'

REPUTATION. All
Calls Guaranteed.

Accumulators
charged on

the premises
day end night.

r011115i WONDERFUL VALUES.
INCLUDING ALL ROYALTIES.

I The Fellophone.-Two-valve Set, complete with
Aerial, High-tension Battery, Accumulators,
Headphones, Valves, etc. ... ... £13 10 0

The Fellocyst.-Super-receiving Cabinet, com-
plete in Oak Cabinet, with Aerial Insulators
and Instructions . ... Z4 15 0

The Cee Bee.-Junior Double Crystal Cabinet,
.. ...

the most wonderful machine on the market.
Mounted in polished Mahogany Cabinet; very
compact. Results from inside aerials won-
derful ... ... ... ... ... 41 12 6

The Cee Bee 1.-Very fine Crystal Set, Ebony I

Panel, mounted on highly polished Mahogany 1

Cabinet, 350 to 3,000 metres. Complete with I
Aerial Insulators. Headphones. Wonderful I

value ... ... ... ... ... £5 0 Li

ACCUMULATORS

SPECIAL OFFER
AT REDUCED PRICES.

ignition Act. A.H.
No. Voltage. Cap.Amps. Capacity Price.
1000 .. 4 .. 17 .. 8 9 11
1310 .. 4 .. 20 .. 10 12/11
1315 .. 4 .. 30 .. 15 14/11
1320 .. 4 .. 40 .. 20 16,11
1330 .. 4  60 .. 30 22:6
1340 .. 4 .. 80 .. 90 .. 29/-
1410 6 .. 20 .. 10 .. 18,9
1420 .. 6 .. 40 .. 20 .. 27.6
1430 .. 6 .. .. 33/9
1440 .. 80 .. 40  39,6

Carriage extra.

RICHFORD & CO.,
153, FLEET ST., LONDON, E.C.4.
'telephone Holborn 5112t1 Itstati IS16

Specialities:
ACCUMULA-

TORS,

WIRELESS
ACCESSORIES.

VOLTMETERS.
Complete in
plush -lined
case. very

reliable,
etc.. etc.

6/11
Postage 6d.

2,,,The London Telegraph Training College, Ltd.ii,,,,,,,,,,
...-=

Ez Telephone : WESTERN 2696. MORSE HOUSE, EARL'S COURT, S.W. ESTABLISHED 25 YEARSEz_

E OFFICIALLY RECOGNISED BY THE WAR OFFICE AND POST OFFICE AUTHORITIES. =
=

=
==E
E.-

In the Wireless Telegraph Service the commencing remuneration at the present time is approximately £150 per annum, anda operators when qualified are nominated by the College for appointments as and when they occur. No correspondence classes or branches. :7-1=
DAY AND EVENING CLASSES.

FE
= Prospectus containing all information will be forwarded on application toE I
_,... THE SECRETARY (Dept. W.), 262, Earl's Court Road, Earl's Court, London, S.W.5.

CAR! AND WIRELESS TELEGRAPHY.==
DARENTS desirous of placing their sons in either of the above Services and of affording them the best training facilities should apply
1 for particulars of Courses and the methods of Instruction which place this Institution in the first rank. Cable Telegraphy offers

at the present time excellent prospects to youths from 15 years of age and upwards, and the College has exclusive facilities for ==obtaining posts for qualified students in the leading Cable Companies at commencing salaries of £150 to £300 per annum, with yearly H
increments of £12 to £25, and ultimate possibilities of obtaining positions as Supervisors, Assistant Superintendents, Managers, etc.

=
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4.0itflout
CA.

The Ducon does away with the Aerial.
Plug one into an ordinary electric lamp
holder or wall socket, connect to your
wireless receiver, and you will receive the
broadcasting perfectly.
The Ducon "' can be used with complete
safety-each one is tested to 2,500 volts;
it consumes no current and does not affect
the electric light in any way.

is obtainable from leading wireless dealers,
electrical contractors and stores, or direct
from the makers.

Over 50,000 in use.
Dealers not yet stocking are invited to write for trade terms.

GUARANTEE
The " Ducon " is guaranteed against any defect in material
and workmanship. If for any reason the Ducon " does
not function to the satisfaction of the Purchaser it may be
returned to us, through the dealer, within thirty lays,
postage prepaid. and the purchase price will be refunded.

The Dubliner Condenser Co. (1921) Ltd.
Ducon Works, Goldhawk Road, Shepherd's Bush, London.

eiephonc I emern in di UWIC(14,

Hammersmith ioziv

HERE'S REAL RADIO SERVICE
mmninnwensin smsnwswwsms, niessms.nowns
TELEPHONES, Double Headbands, adjustable Ear -pieces, £ s. d.

4,000 ohm,
TELEPHONES, Double Headbands, adjustable Ear -pieces,

8,000 ohm,
SINGLE EAR -PIECES, with Cords, etc., 4,000 ohms ... 11 6

Owing to the enormous demand for above three items we are
compelled to take Mail Orders for same in strict rotation.

1 0 0

BROADCASTING SETS, STAMPED B.B.C.
Set No. 1. CRYSTAL RECEIVER, highly efficient and

guaranteed -. 15 0
Set No. 2. CRYSTAL RECEIVER, mounted in Cabinet, tapped

Inductance. coarse and tine tuning, Special Adjustment

Set No.4. 2.Valve Receiver, gives wonderful results, and is
highly efficient with Loud Speaker ... ...9 5 0

Gecophone Sets and Accessories always in stock.
ALL THE ABOVE PRICES ARE INCLUSIVE OF ROYALTIES.

SAFEGUARD YOURSELVES BY
INSTALLING B.B.C. SETS.

VARIABLE CONDENSERS.
Unassembled Panel -Mounting In Celluloid Case

s. d. s. d. s. d.
.001 8 6 12 6 15 0

.0005 6 0 10 6 13 0

.0003 5 0 9 6 11 0
HighTension Batteries, 4.5 Pocket -Lamp Batteries, per dos. 5 0
Inter.valve Transformers, Ratio 5-1 ... ... 15 0
Coil -Holders, 2 -way, anti -capacity handles ... 10 0
CoilHolders, 3 -way, anti -capacity handles ... 15 0
Basket Coils, " Oojah " Set of 7, 150-4,500 m. ... 5 0
Slab Coils, " Oojah " Set of 8, 150-30,000 tn. . 7 6
Crystal Detectors, mounted on Ebonite ... 2 6
Perikon Detectors, Special Screw Adjustment ... .., 4 6
Inductance Coils, 12 in. by 4 in., wound 22 and 24 Enamel 3 6
Aerial Wire, 7/22 bare copper, per 100 feet 3 3
Aerial Wire, 7/22 Enamel copper, per 100 feet ... ... . 4 6

NEW PRICE LISTS NOW READY
Post free on application

MAIL ORDERS. Please include sufficient postage. Balance refunded

THE WATERLOO ELECTRIC CO.,
Electrical & Wireless Engineers, 129, Waterloo Rd., London, S.E.1.

Telephone: Bop 5649 ()Den all day Saturday. Ono min. Wntnrloo Station.

F/ViAKE YOUR OWN
LOUD SPEAKER.
This Horn gives marvellous
results with any type of

Telephone Receiver.

25"
Price 10/6 packed.

LOUIS YOUNG Mfg. Co. Ltd.
(Established 1886).

26, HELMET ROW,
OLD STREET, LONDON, E.C.1.

Telephone:
London Wall 2297. Mag,noPhone, Barb, London,

Telegrams:
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TO THE TRADE

WIRELESS
APPARATUS
All makers' Sets and Compo-
nents at Usual Trade Discounts.

WE are merchant
Factors carry.

i n g comprehensive
stocks. Best quality
ieliab'e goods only.

THE WHOLESALE ELEC-
TRICAL CO. (1922) LTD.,
78, CHARLOTTE STREET, LONDON, W. 1.

'Phone : Nearest Station :
Museum 7662. Goodge Street Tube.

FOR THE EXPERIMENTER
MICROPHONES, P.O. standard pattern, for transmitting .. each 15/ -
TELEPHONE PLUGS, switchboard pattern, two-way 2/ -
TELEPHONE JACKS do. for above .. 1/-
DEWAR SWITCHES, 12 spring double throw.. 4/6
CONDENSERS, 2.M.F. Mansbridge, for H.T. battery .. 1/3
TELEPHONE, 4 -way plug and jack .. 3/9
MORSE TAPPING KEYS each 3/6 and 5/ -
SOLID EBONITE KNOBS with 4 B.A. Spindle .. each 3d.

do. with bush and slot 3d.
P.O. INDUCTION COILS, containing two sizes of silk -covered wire 1/ -

BUZZERS each 2/6 and 3/6
VARIABLE CONDENSERS.

Unassembled. Assembled for Panel Mounting.
10/6
8/-

0001 2 5/6
Vernier 1/9 5/3
Drilled Ebonite Ends, per pair, 1/- Ebonite Scale, 1/- extra.

Above includes scale, knob, and pointer.
Filament Rheostats, two patterns, rotating former and fixed, 3/6 each
Intervalye Transformers, 14/6, 16/6, and 25/- each.
Terminals, per ddz. 0 B.A., 3/- ; 4 B.A., 1/6 ; Contact Studs, 9d. ,
Nuts, 4 B.A. and 2 B.A., 3d.
Coil Plugs, each 1/-. Valve Holders, with nuts and washers, 1! -each. Wound
Formers, 12 x 4, 3/3 : 12 x 3, 3!6 each. Crystal Detectors on Ebonite, 2/8 each.
Crystals, Hertzite, per box 1,3. Slider Knob and Plunger, 4d. each. Screwed
Rol, 4 B.A., 3d ; 2 B.A.. 4d. per ft. Etc.

HEADPHONES.
Brunets, 4,000 ohms. 24!- each. Federals, 4,400 ohms, 27/- each.

EBONITE.
Matt finish, in. sheet, " A " quality, cut to size, per square inch, id. post free.

CABINETS.
Oak, teak, or mahogany, hand polished, made in any design to order.

LIST ON APPLICATION.

VV. H. AGAR, Telephone
Engineer,

Manufacturer of Wireless Accessories,
19, WHITECROSS PLACE, WILSON STREET, FINSBURY, E.C.2.

And at WALROND STREET WORKS, 258. MITCHAM CANE,
STREATHAM, S.W.16.

Tel. : London Wall 3301. Established 1912.

3R0 CASTING

ghe

fELLOCRYST

e"

SUPER

THIS is a high-
gr a d e Crystal
Detector es-

pecially designed for
receiving broadcast-
ing, and complies
with all regulations.
Beautifully pure clear
speech and music are
received, and as many
as three pairs of
Fellows 4,000 ohms
double headphones
can be simultaneously
used.

The " FELLOCRYST SUPER " is mounted in a
highly polished oak cabinet and is sent out complete
with 100 ft. coil of 7/22 stranded copper aerial wire,
two shell insulators, and one pair 4,000 ohms
double l'eadphones, end is British Made Through-
out. Fully approved by the Postmaster -General and
the British Broadcasting Company.

PRICE COMPLETE- - £4 15 6
Postage 2!- each.inclusive of all taxes.

Additional Double Headphones -

(4,000 ohms) inclusive of all taxes.
- 21 / 6

Postage 11,

FELLOWS MAGNETO Co., Ltd.
LONDON, N.W.10.

Ideal Home Exhibition. Stand z8, New Hall Gallery
Telephone : Telegrams :

WILLESDEN 1560-1 " QUIXMAG." PHONE. LONDON

_jorly yoact,9destof
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" Clear as a Bell."

BROADCASTING
RECEPTION SETS.

The. " Clarophone " Single Valve Panel gives
remarkably good results over a wide radius.

Panel only 15 . 7 : 6
Including Broadcasting Fees.

Complete Set including Panel, Marconi-Osram
Valve, 6 Volt Accumulator,High Tension Battery,
Insulators, Leading in Tube, Aerial Wire and 4,000

ohm Double Head Phones,

19 1.2  6 Carriage Paid,
Including Broadcasting Fees.

Represents the most remarkable value in Single Valve Sets.
For full particulars of Crystal Sets and Two, Three and Four

Valve Sets, see Catalogue Riot, post free 2(1.

PORCELAIN BASE
SWITCHES.

Strong Copper Blades and CRYSTAL DETECTORS.Clips. Single Pole. Single a; gni .y efficient. Mounted onThrow, 2/-; Double Throw, 2/9.

LAMINATED
SWITCH
ARMS.

Complete withInsulated
Knob, BrassBush, and

Movements only for Pane TwoEbonite Clamping

Mounting. Single Throw, 1!9; post free. Fitied with our "
as t

kyr;:y. N ut s. 1,7;
Dbl. Throw, 243. All Post Free nite Super Crystal, 5/3, post free. Radius .. 2,3, post free.

WOUND INDUC-
TANCE TUBES.

Insulated.
12 x 4"12x3"., 3,'9

Post free.

AERIAL INSULATORS.
Reel Type, 2 in. 3d. each
Egg Type, 11, inch by
1 inch .. 3d. each
Post free in dozen lots.

The

Universal Electric Supply it;
4 1312llWN STREET
ONf NOR FROM MARKET s- I 6,rabi.114;i

34.09 CITY - 1892
-MANCHESTER
G.P.O. BOX 519.

GENERAL HEADQUARTERS
for CRYSTAL and VALVE

WIRELESS RECEIVING SETS
and All RADIO SUPPLIES.

Fully Illustrated Catalogue Post Free ad.

The " CLARITONE "
L 0 U D SPEAKER.

Highly efficient
TABLE TYPE. 14 inch

Bell Mouth.
120 ohms.. £6 : 5 : 0
2,000 ohms £6 : 7 : 6
Including Broadcast-
ing F e e. Postage,
extra. Large Stocks.
including " Browns"
and " Ainplion."
High Note Sensitive

Buzzer, 2,9 post free.
Prompt Deliveries

FIXED CONDENSERS.
Various Capacities, .001 to .0005,
with Clips, 2/9; Grid Leak, with
Clips, 2, 3, 4, and 6 Meg, 2/9 Grid
Leak and Condenser, Various Values,

Mounted on Ebonite
Base, 6,'3. All post free.
MAKE YOUR OWN HIGH
TENSION BATTERIES.
Terminals for Attaching
to Pocket Lamp Batte-
ries, 2d. each. Post free
in dozen lots.

SELECTED
CRYSTALS.

Packed in Airtight
Tins.

Bornite per tin
Carborundum 1/- 
Fused Silicon 17 -
Galena .. 1/- 
Hertzite 1/6 
Zincite 2/- 
Myronite 1/6 

Post 2d.

"Just as if I had switched
in another Valve."
Read the testimony of a user of Crystor Cowl Insulators

"I was recommended by Mr. - (a well-known amateur)"
" to fit your Cowl Insulators to my, aerial . . . . the"
" effect was extraordinary ; it was just as it 1 had switched ""in another valve . . . . I received signals I had "" never heard before S. D. (Ealing)"

THE ONLY WAY TO OBTAIN
I0OX AERIAL EFFICIENCY

USE

COWL
INSULATORS

Patent Applied for)

CRYSTOR AERIAL INSULATORS .-. 1/9 each
CRYSTOR VERTICAL LEAD-IN .. -.Price 6/-
CRYSTOR HORIZONTAL LEAD-IN -Price 6/6
LEAD-IN EXTENSION, 4 -in; .-. -Price 1/6

SOLE DISTRIBUTING AGENTS :

ft

' WIRELESS AGENCIES Ltd.,
64, Mortimer St., London, W.1.

'NNW Museum 2672. 'Grains Adiajosax, Weed°, London.

Are you satisfied with your long-range
reception ?
You will be surprised to find how much
better results you get when you use
AUTOVEYORS'

SUPER -INSULATED
AERIAL WIRE

7/25 SWG. best tinned copper stoutly
covered with rubber, jute and braiding.

13? PER FOOT
delivered post Lee in. U.K. within 48 hours of
order. Cash with order., Postal orders and
cheques should be crossed " / & Co. /'-' and
made payable to :-

AUTOVEYORS, LTD.
Radio Engineers and Contractors,

84, Victoria Street, London, S.W. 1.
,`:peeial 'Terms to Trade. Write for Mail Order Catalogue.
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.001 57

.0005 29

.0003 19

.0002 13

.0001 7

Vernier 3

HULLO
Come along and see us! We have just what you want !

COMPLETE SETS of PARTS for
Making VAR IABLE CONDENSERS

(READY TO ASSEMBLE)
All Parts in the Sets are of the Finest Quality,and absolutely beat anything

else offered by any other house. I guarantee that
I have always got them in Stock.

Per- CIILX.OLAMPCM ONLY
NOTE THE PRICES !

CALL AND TEST THE QUALITY ! !

Approv. Cap.
in Pilicrofarads No. of Plates Price

6s. 3d.
4s. 3d.
3s. Od.
2s. 3d
2s. Od.
ls. 9d.,

DRILLED
EBONITE

ENDS
ls. pair.

Sold with
Condensers

only.

I regret having to suspend postal
deliveries of goods until further notice.
ALL LETTERS IN HAND ARE RECEIVING ATTENTION

These Sets con-
sist of the follow-
ing articles .7
EXTRA QUALITY VANES

(Fixed and Moving)
Large and Small Spacers

(Ample Supplied)
Scale 0-180
13 Nuts 2BA
13 Washers 2BA
Centre Square Spindle
3 Side Rods
Copper Foil
Pointer
Bronze Spring Washers
Best Knob, Bushed 2BA Nut
Top Bush
Bottom Bush
Flat Bush for Pointer

TESTIMONIAL
H. R. GOODALL, Radio Engineer,

Experimental Station,
2 I L, SOUTHAMPTON.

"W. 0.12.13amberger, Broadcast Station.
Newark, New Jersey, U.S.A., received at my
Station very well this morning, using one of
your Vernier Condensers. . . ."

21.un111111111111111111111111111111111:

RIGHT OPPOSITE

E-DALY'S:= 27, LISLE STREET, W.C.2
GALLERY DOOR== = = 'Phone:== TitiiiiIIIMIIIIMIIIIIIIIIIIIIIIIIiii1117,

= OPEN : 9 a.m. CLOSE : 6.30 p.m.=_ Ellf-
= Open: SATURDAYS, 9 a.m. Close : 4 p.m.
=

RAYMOND
GERRARD 4637

tr To avoid mistakes,
-f this address is close

to Charing X Road
and Leicester=

Tube7--
7TaiiittimiiiiiiIii111111111111111111111Ti
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EVERYBOD ,,,,,,,
This is an honest advertisement and nothing is

offered unless same is a regular stock line.
PLEASE NOTE

No further Post Orders executed at present
owing to the impossibility of guaranteeing

delivery.

Aerial Wire.
Genuine 7/22 bare copper

stranded, 100 feet ...

Condenser Vanes
Extra quality ... doz.

Crystal Detector Parts

Lead-in Tubes
Ebonite with brass ends,

6 in., 10d., 9 in., 1 /.
12 in. ... 1/2

Crystal Cups and Screws
each 1 Id., doz. 1/2

Condenser Bushes each ld.
Reel Insulators each 2d.
Spacer Washers
Large 3d. doz., small doz. 2d.

Cheaper for quantities

Wound Formers
12 x 4 with 24 wire, each 3/3

L.F. Intervalve Transformers
High quality 5-1 1 4/-,
TRADE SUPPLIED

2/6

5d.
1

PLEASE NOTE
No further Post Orders executed at present
owing to the impossibility of guaranteeing

delivery.

Valve Holders
4 screwed legs, 8 nuts ...

Filament Resistances
No cheap rubbish, but
value for money 2,'6 to 3,6

Rheostat
Very special. Positive

stops at Zero, full 61

resistance ... . . 3/6
(Guaranteed 7 ohms).

Switch Arms
Best bushed knob with 4 -

leaf laminated switch...
(Also another pattern at

Oojah Basket Coils
7 -in. set .. .

Contact Studs
Highly finished ... doz.

Nuts
2 BA and 4 BA ... 3 doz. 8d

1/3
1/6

5/-

5d.

Telephone Leads,Extra long,
splendid quality pair 1/3

Quantities Cheaper

CALLERS ONLY

PLEASE NOTE
No further Post Orders executed at present
owing to the impossibility of guaranteeing

delivery.

Slider Knob and Plunger 4d.
Terminals

W.O., Telephone, P.O.,
and other designs, with
nut and washer...2 for 31d.

Crystal Detectors
Glass covered, dust proof,

extra quality ... 4/6
Perikon Detector ... 3/9
Detector on Ebonite ... 2/6
Detector, extra design .. 2/8
Detector and Crystal ... 3/

Fixed Condensers
Mica condensers in

ebonite with terminals,
all capacities 1/3

Valve Pins ... per doz. 7d ,

Valve Sockets Per
Scales 0-180 4d. and 5d.
Lead-in Wire for

Indoor Aerials, etc.,
per yard ...

Quantities Cheap: r
NO POST ORDERS

doz. 1.

HEADPHONES:
TESTIMONIAL

London Hospital, Whitechapel Road, 5.1.
7th March, 1923.

Messrs. Raymond, 27, Lisle Street, W.
May I ho allowed to express my

great satisfaction in connection with the Wireless
goods that I have purchased from you. The quality
together. with the most. reasonable prices of all -
your Apparatus will do great things in making
Wireless a most inexpensive and pleasing hobby
I enclose, a small order from one of many. friends
whom 1 -have recommended to you.-Yours faith-
f ully, FRANK CLIFFORD.

If you require a really Reliable
Headphone '1' Et.

"ERICSSON"
per

(CCalkITITI

23/6 Fair
Stamped B.B.C.

SELLING HUNDREDS DAILY
Hobble Phones, complete with Headbands and

Cords. Very Comfortable to Wear

I USE THEM MYSELF

"BRU NET"
(GENUINE)

Owing to the extreme difficulty
in obtaining Genuine Brunet
Phones at the moment, same are
only offered subject to manufac-
turer's delivery.

viii111111IIIIiiii1111111111111111111111111_

-.7., .
E- RIGHT OPPOSITE T---

IDA L Y'SI--
E..- _ 27, LISLE STREET, W.C.2
FT GALLERY DOOR E=
,..= ...-- 'Phone

i111111111111111111111111111111111111107;

113.

25 pair./7

RAYMOND
GERRARD 4637

r--211111IIHIIIIIIIIIIm1111111111111wriv

To avoid mistakes:ET
E this address is close=

to Charing X Road:,-
E and LeicesterE
=Square Tube=
ffi1111111111111111111111111111111111111111

OPEN : 9 a.m. CLOSE : 6.30 p.m. 'VG
Open: SATURDAYS, 9 a.m. Close: 4 p.m.
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We Specialise

Manufacturing The BURTON RADIO PARTS
in

BRASS AND ALUMINIUM
Send

ALUMINIUM VANES
ALUMINIUM POINTERS
CONTACT STUDS
B.A. WASHERS

US your inquiries for
BRASS TERMINALS
BRASS SPACERS
SQUARE 13" X i" RODS
B.A. NUTS

AND NUMEROUS OTHER PARTS

Special Parts made to your
requirements

Send sample and we will
quote you

Messrs. C. F. & H. BURTON, Progress Works
Bernard Street, WALSALL

X
The Long Life Battery.

The Principal Wireless
Manufacturers standard-
ise Exide Batteries with
their valve receiving sets.
They know what disap-
pointment can be ex-
perienced by users of
inferior batteries.
Exide Batteries are used
all over the World, in
Submarines, on Motor
Cars, Aeroplanes and for 
all wireless purposes.
They retain their charge
for long periods; do nut

_ froth, and give longest
life.

I Stand No. 37
I All British
I Wireless Exhibi-
I Lion, Manchester, I

I March 17th to I

I 24th, 1923, I

L

6.V. 40-AMP.HOUR BRIDE BATTERY
They are used by the British Broad-
casting Company for Transmission.
INSIST ON AN EXIDE FOR YOUR SET.
Obtainable from Wireless Deakrs and Exide Service Agents
throughout the country. If in any difficulty write us.

Ask for Lealets 4327 and 4030

0(14141Bribp ELECTRICAL STORAGE

A- A' COMPANY LIMITED.
CLIFTON JUNCTION, 219 229, SHAFTESBURY I 58, DALE END

Nr. MANCHESTER. , AVENUE, W.C.2. BIRMINGHAM.

The

"CLARITONE"
LOUD SPEAKER

For volume, clarity and purity of tone, the
" Claritone " Loud Speaker is unequalled. Used
in conjunction with Valve Receiving Sets and
Ashley Valve Sets in particular, it gives improved
reception more than equivalent to an extra Valve
without the distortion inseparable from excessive
valve amplification. The " Claritone " is of pleas-
ing design and high grade finish. A convenient
lever in the base facilitates fine adjustment to suit
any class of reception required.

PRICE -2,000 ohms £6 : 2 : 6 each. 120 ohms £6:0:0 each.

THE ASHLEY 2 -STAGE LOW FRE-
QUENCY AMPLIFIER.-Embodies two
low frequency amplifying Valves, and is
conveniently adapted for direct coupling
to the Ashley 2 -Valve and 3 -Valve Receiv-
ing Sets, thereby converting them respec-
tively into 4 --and 5 -Valve combinations and
facilitating 'the use of the " Claritone "
Loud Speaker, for both British and Con-
tinental reception. High grade finish and
readily accessible interior.
PRICE - £10 :0 : 0 (Valves Extra).

ASHLEY WIRELESS
TELEPHONE CO., LTD.
69, RENSHAW STREET, LIVERPOOL.

Y/I
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ffimasamI REMARKABLE OFFER OF HEADPHONES INO111111U111IMI AT EXCEPTIONALLY LOW PRICES.
1N1 MIN O NMI MINIMIS M MN MIME WM I

Why pay double the price and wait weeks for delivery
when we can supply you direct from stock at half

manufacturer's prices?
BROWN " A " TYPE 120 ohms, Reed Pattern -

SULLIVAN 120 ohms - 12/6 8,000 ohms
Cords, 3s. 6d. extra. Reg. postage Is. extra.

THOMSON-HOUSTON (French) 4,000 ohms, complete
with cords

Any of the above phones will be sent on
SEVEN DAYS' APPROVAL

under our express guarantee that we will refund
the full amount paid if not absolutely satisfied.

SPARK CAPS SUITABLE
FOR LIGHTNING ARRESTERS.
as illustrated 2/6 each, postage 4d.
These are made of solid aluminium mounted on

ebonite base.

TAPPING KEYS
Finest quality ex -Government Stock.

As illustrated - 4/6 each, postage 6d.
Better quality - 6/6
Complete with buzzer, etc. 10/6 each

postage 6d.

.2 THE MICROSWITCH
RHEOSTAT

The finest resistance
ever put upon the
market. Enables a mi-n
croscopic adjustment
to be made. The " on "
and "off" switch makes
it unnecessary to alter
the adjustment. Easily
fixed. Complete 6/6

1, each. Postage 4d.

The " VIOLINA " Loud
Speaker, £5 5 0

Packing and carr. 5 - extra.

30/-
25/-

20/ -

Read this Unsolicited Testimonial.
Phone 606 NEW CROSS.

To The City Accumulator Co 46, Lordship Lane,
79 Mark Lane, E.C. 3. East Dulwich, S.E.
Dear Sirs,

Having, as your books will testify, sold several of your Violinas, you may
be interested in knowing the expression of opinion concerning them, that all
my customers freely express. They are delighted with the sweetness and purity
of tone; music is rendered with great clarity of tone, and speech free from
distortion, even the letter "5," so often reproduced by loud speakers as
"th," comes through as a clear sibilant sound.

Congratulations on having put on the market the perfect loud speaker.
I will be pleased to give a demonstration of the qualities of your Violina

to anyone to whom you care to give my address.
Please send two more Violinas H.R. and oblige,

Yours faithfully,
(Signed) R. Colwill.

THE CITY ACCUMULATOR
79,

 'Phone-Avenue 1316.
Agents: Bristol Wireless Co., 52,

Walter Rowe, Ltd.,

N amamaamaammumma

C 0Mark Lane, London, E.C. 3.
And at 33, Rue d'Hautodle, Paris. Agents for all BURNDEPT Apparatus.

Gotham Hill, Bristol. South Wales Wireless Installation Co., Ltd., 18 West Bute Street, Cardiff.
96, Granby Street, Leicester. H. V. Albrow, 56, George Street, Portman Square, W.

maammaamanamommaaummamaamaamma
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Call at our Stand
No. 31,

RADIO SECTION,

Ideal Home Exhibition,
TO SEE THE NEW

STERLING RADIO

RECEIVING

SETS,
also

THE

STERLING

LOUD

SPEAKER
A highly efficient
instrument at a
moderate price.
No. R 1284. Price

Write for Publicalom \,). ;_I;.
STERLING" RADIO RECEIVING SETS.

Publication No. 348.
"STERLING" LOUD SPEAKER & POWER AMPLIFIERS.

£6 0 0
£6 2 6

Sterling Telephone & Electric Co., Ltd.
TELEPHONE HOUSE,

210/212, Tottenham Court Road, London, W.I.
Telephone No. elegrams :

4144 Museum (7 lines). ( U1111 S, t.  JO, Lor.,1,11

Works: DAGENHAM, ESSEX.
BRANCHES:

MANCHESTER: 14, St. Peter's Square.
NEWCASTLE -ON -TYNE: 9, Clavering Place.
CARDIFF: 8, Park Place.

We guarantee that all Broadcast Radio Apparatus sold by us
conform with the conditions of the Broadcaster's Licence issued by
the Postmaster -General.

IT IS THE CRAFTSMAN
NOT HIS TOOLS! 4'

Tools lie at the hand of every Craftsman.
But it was Edison, not his tools, that
produced the telephone, the forbear of
Wireless Telephony.

IT IS SO WITH
THE

IMG.STERED

The fruition of our ambition has been to
produce the most perfect wireless Receiv-
ing Set yet offered to the world.
Unceasing experiments, infinite patience
and lifelong experience, have enabled us
to give to the Crystophone the birth-
right of several all-important features not
to be found in any other type of Receiver.

First among these is the now famous

LATTIKONE
which ensures an

INCREASE OF FIFTY PER CENT. IN
RECEPTION STRENGTH.

It is no demonstration freak, but an everyday
occurrence for owners of the cheapest Crystophone
Crystal Sets to fit four pairs of headphones and
to still hear with complete efficiency.
There's a " Crystophone " to suit every require-
ment and pocket . . . the following prices
include all royalties, but are exclusive of Aerial
Equipment, head -phones, valves, batteries, etc.

£ a. d.
The Scout " Crystal Receiver

Royalty included -7s. 6d.
21. Crystal Receiver

Royalty included -7s. 6d.
20. Crystal Receiver

Royalty included -7s. 6d.
30. Crystal and One Valve L.F.A.

Royalty included -2 os. od.

 

31. Crystal and One Valve (Detector)
Royalty included-z os od.

33. Crystal and 2 Valves (1 Detector)
Royalty included -3 7s. 6d. ..

34. Crystal and 3 Valves (1 Detector)
Royalty included-i4 los. od.

3 10 0
4 15 0
5 10 0

12 10 0
10 10 0
15 00
23 0 0

We cordially invite you to visit our demonstration room,
any. evening during the Broadcast Concerts and test our
claims for yourself.

THE CRYSTOPHONE
MANUFACTURING CO., La.,
16, WELLS STREET, OXFORD STREET,

LONDON, W.1.
TELEPHONE ! MUSEUM 1664.

Printed and published every Friday by the proprietors, The Amalgamated Press (1922), Ltd., The Fleetway House, Farringdon Street, London, E.C.4.
Advertisement 'Offices: Messrs. J. H. Lile, Ltd., 4, Ludgate Circus, London, 5.0.4. Registered a newspaper and for transmission by Canadian Magazine
Post. Subscription rates,: Inland and Abroad, 17/4 per annum, 8/8 for six months. Sole agents for South Africa: The Central News Agency, Ltd. Sole agents
for Australia and New Zealand: Messrs. Gordon & Gotch, Ltd.; and for Canada: The Imperial News Co., Ltd. Saturday, March 17,1928.
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WIRELESS QUESTIONS ANSWERED FREE.

Popular\\fireless
No. 43. Vol. III. PRICE THREEPENCE WEEKLY. March 24th, 1923.

Mr. L. Stanton Jefferies, the
popular accompanist at 2 L 0.

FEATURES IN THIS ISSUE.
A Broadcast Receiver.
The Electron. 1

The Glasgow Station.
A Large Capacity Condenser.

Atmospherics. I The Licence Question.
A Four -Page Beginners' Supplement and Articles by Sir
Oliver Lodge and Lt. -General Sir Robert Baden -Pow -ell.
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INIDIITIDUALITY
THE

° P.°. 1" HESTAVOX II"Reg. No. 2049.

2 -Valve Broadcast Receiver

Price (a1:eflel!ivsetrr:tielly) £12 -7 -6
(hichisice of all Royalties.)

TO THE PUBLIC.
ASK YOUR DEALER F02 A
DEMONSTRATION OR WRITE

US FOR A CATALOGUE.

TO THE TRADE.
WRITE US AT ONCE
FOR TRADE AND

AGENCY TERMS.

IT is a recognised fact that in this world of strenuous
competition an article must possess exceptional merit
before it can claim individuality as one of its quali-

ties. In this respect, however, I HESTAVOX
I Broadcast

Receivers have long held their own, and the reason is
almost self-evident. Take, as an example, the `HESTAVOX

Receiving Panel-a beautifully finished instrument, fitted
with variable reaction, which complies with all the
requirements of a Broadcast Licence. It needs but a
glance at the letters we have received from satisfied
customers reporting the reception of all British Broad-
casting Stations, French Telephony, and, in some cases,
American Concerts, to prove that here is an instrument
which has successfully passed test after test, in the hands
of the dealer and the Public alike, with unfailing
reliability. I HESTAVOX I Broadcast Receivers are made in a
range of models to suit all requirements, at prices from

- 7 - 6, and it can be safely said that each one, in its
own category, represents the last word in both first-class
workmanship and efficiency.
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THE " HESTIA " ENGINEERING COMPANY,
32, Palmer ston Road, Acton, London, W. 3.

1 min. South Acton Stn. (N.L. or District Rips.)

Showrooms open: 9 a.m.-6 p.m. Telephone: Chiswick 536.

ALLOW US TO INTRODUCE

OUR E TYPE

Headgear Telephones
Total

Resistance
2,100 ohms. 25/- If Stamped

B.B.C.
6d. extra.

PER PAIR

SOUNDLY CONSTRUCTED
ALL FITTINGS NICKEL PLATED
LIGHT AND COMFORTABLE

.11/ST 017T:
"Coil on the 1Loimp III achine"

SEND FOR OUR
New Wireless Catalogue

POST FREE 6d.

MITCHELL'S MTETM,
McDERMOTT ROAD, PECKHAM, S.E.15.

The " BROWN "--
LOUD SPEAKERS

P. 2
(small
size).

Height
12 in.

Illustrated Catalogue of Ile:u1-
phones, Loud Speakers and

Amplifiers post free
Sore Manufacturers:

with new improved
Curved Horns

THE requisites of a Loud Speaker
are pure tone, clear articulation,

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

of sound and price.

PRICES
H. 2 (Small). Low Resistance.
120 ohms, height 12 in. £3 0 0
H. I (Large), Low Resistance. 120
ohms, height 21 in. £6 5 0
high Resistances for either size, 243 to 5, -extra.

THE BROWN MICROPHONE
AMPLIFIER.

TWe amplifier gives a magnification much greater
than that obtained from a two -valve amplifier

Prices
Low Resistance (12o ohms input) 16 0 0
High Resistance (2,000 ohms input) £6 2 6

Obtainable from All IV ireless Dealers.

S. G. BROWN, Ltd.,
London Showrooms (Retail only):

19, MORTIMER STREET, LONDON, W.I.
Head Office and Works (Trade Only), Victoria Road, North Acton, W.3.
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TOPICAL NOTES AND NEWS.
A "Shocking " Business.

POPULAR
WIRELESS stall at Olympia

had rather a hectic time of it the other
day.

Pending the arrival of Major Phillips's
wireless controlled train, a spark coil was
rigged up and a large bowl of water placed
on a front bench. A handful of silver at the
bottom of it attracted a large crowd-but
the shocks they received when trying to
grab the money brought over a larger one.
Somebody was lucky enough to scoop
6s. 6d. at one shot-very nearly broke the
bank-and another-a lady-managed to
lift 4s. 6d., and went away with the antici-
pation of an orgy at Selfridge's shining in her
eyes.

Anyhow, it was good fun and the "shocks"
received by various brave and daring
visitors were scarcely uncomfortable.

Notes on Cardiff.
Instead of the double aerial now in use,

one of the sausage type is shortly to be
erected. This will increase the radiation.

A new Steinway piano and a Welte
reproducing cabinet have been installed at
the station.

By kind permission of the management
of the Capitol, Cardiff's magnificent picture
house, Miss Lilian Davies, the Cardiff
singer who achieved such success in the
title role of " Polly," was lately enabled to
delight those of her townspeople who
possessed receiving sets.

Broadcasting from 5 W A has been heard
in Southwold and Cromer on two valVes, and
as far as Northumberland on three. Reports
on the quality of transmission will be gladly
received by the station director at 19
Castle Street, Cardiff.

Cinema Loud Speakers.
THE Capitol Cinema, Cardiff, has been

equipped exclusively with Magnavox
Loud Speakers. This Cinema is

said to be the largest in Great Britain,
having a seating capacity of over 3,000,
and owing to the efficiency of the equip-
ment the Wireless Concerts can be heard in
every seat.

The Manchester Exhibition.
THE Manchester All -British Wireless

Exhibition and Convention at the
Burlington Hall, Manchester, has

proved a great success. The needs of the
public are being very thoroughly catered
for and every possible step is being taken to.
appeal to the interests of the purchasing
public by means of practical demonstrations,
displays, and lectures.

High -Speed Wireless at Sea.
FURTHER wireless facilities for pas-

sengers travelling between Europe
and America on the giant White Star

liner " Majestic " have just been provided
by The Marconi International Marine Com-
munication Company, Ltd. '

A short time ago the " Majestic " was
fitted with high speed wireless transmitting
apparatus ; and high - speed automatic
receiving apparatus has now been added in
order to facilitate the handling of the ever
increasing quantity of wireless messages
dealt with by this vessel.

Not only is the " Majestic " the largest
ship afloat but it is also a favourite with
business men. Its wireless traffic exceeds
that of any other ship, and special facilities
are required to deal with telegrams ex-
peditiously.

The high-speed transmitting apparatus
has proved of great value in despatching the

An,

A new portrait of Sir Oliver Lodge.
[Photo iroppe

large number of messages which are sent
when approaching the United States ; and
the fitting of automatic receiving gear will
be of still further advantage in enabling the
ship to maintain its high reputation for the
expeditious handling of telegrams.

During the " Majestic's " first voyage to
New York wits this apparatus on board
messages were recorded at high speed over
a distance of 700 miles.

*

A Radio Duel.
AGERMAN wireless station has lately

been broadcasting concerts and pro-
paganda for the special benefit of

Germans in the Occupied Territory.
To the concerts the French authorities had

no objection, but they decided upon mea-
sures to interfere with the propaganda side
of these nightly programmes.

The other night Eiffel Tower won the first
round of the duel. After listening -in to a few
musical items, F L, on hearing news from

the Ruhr " announced, started to " jamm."
The result was charming.

F L acted similarly, and with as great
success, when a German artiste began to sing
" Deutschland fiber Alles."

Various Items.
In response to a request by the editor of

" Fire " a special wave -length of 320 metres
has been allotted for fire service wireless
communications.

The British Broadcasting Co. have
received a letter frOm a correspondent in
Massachusetts, who claimi to have picked
up London (2 L 0) on February 20th, and
listened to the last piece of music and the
closing down. If the statement is correct
this is the first time that the London station
has been heard in America.

* * *

Sir William Joynson-Hicks stated, in reply
to Mr. Foot, that the number of broadcast
receiving licences issued up to February
28th, was 56,000, and the number of experi-
mental receiving licences in force on the
same date was approximately 30,000.

* * *

The Aberdeen Station.
THE Broadcasting Company have

under consideration the erection of a
station at Aberdeen, but it will

probably be some time ere definite action
is taken. The item that gave most
pleasure on the occasion of the opening of
the Glasgow Station was the bagpipe music.
This was the result of a happy idea on the
part of Mr. Reith, an hour or so before the
opening ceremony.

Radio and Parliament.
THE B.B.C. have not yet given up

hope of being able to broadcast the
Budget speech in the House of

Commons. Why any objections should be
raised at all passes all understanding, unless
it be feared by the Government that the
!-` peace and tranquillity " of this happy
land might be disturbed if this innovation
was brought about. I hear on good authority
that the progress_ of the Boat -race will not
be broadcast this year.

Only Once a Week.

PROBABLY
I shall be accused of being

hard to please, but surely it is
obvious that a good many people

now using wireless sets would welcome
one evening a week devoted to really good
orchestral music I Take the success of the
Queen's Hall promenade concerts. Third-
rate stuff by a good orchestra-and 2 L O's
orchestra is good-makes one inclined to
switch off until it is over.

(Continued on next page.)
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NOTES AND NEWS.
(Continued from previous page.)

Room fs: Improvement.
FHE Sunday programmes for 2 L 0

are probably the, most popular with
those listeners -in who like a reason-

ably good -class concert.
On weekdays, to my mind, the orchestral

selections are not up to scratch. I have
said so before, and many readers of POPULAR
WIRELESS seem to agree.

The majority of the pieces played by the
orchestra are by musical nonentities, and
are not worth listening to; Lot us have
better orchestral selections, not necessarily

high -brow," but at least distinctive.

25 FOR A CRITICISM.
The Editor will award a prize of five

pounds to the reader who sends in the
best postcard criticism of the B.B.C.
Orchestral Concerts.

There is a good deal of argument going
on nowadays to the effect that the music
played by the B.B.C.'s orchestras is not
generally popular, and that at least one
evening a week should be devoted to
good -class music. The Editor is anxious
to obtain as many opinions as possible,
in order to ascertain the true feeling of
the majority of listeners -in.

This offer of £5 for a criticism of the
orchestral music does not apply to the
dance music played by 2 L 0's orchestra
or the orchestras at other stations. It
applies only to the musical selections,
the titles of which appear in the daily
papers.

Criticisms should be sent to the Editor,
" Popular Wireless," The Fleetway House,

,Farringdon Street, London, E.C.4, on a
postcard, and should reach this office
not later than March 31st.

Scotland Yard Experiments.
MAJOR VITTY, in charge of the wireless

department of Scotland Yard, has
had wireless telephony installations

fitted on the roofs of one or two of the motor
vans used by the " Flying Squad " of
detectives.

The experiments aim at showing how far
wireless can be used to co-ordinate various
forces of police engaged on the same
investigations, one being to connect by
wireless two vans travelling in different
directions.

Amateurs at Auction.
THE other day I dropped into a London

auction room where a considerable
amount of wireless gear came under

the hammer. Most of it was ex -service
apparatus, in, it must be added, a rather
battered condition. The room was crowded
and bidding was keen. I recognised quite a
number of well-known amateurs intently,
studying catalogues, among whom was
2 S Z evidently determined to still further
increase the quantity-although I can't
say quality-=of his gear. 2 S Z, by the
way, seems to get better and better in
point of quality of transmission. 9.30 on
Sunday morning he tells me is h:s " open
time," for tests with all who care to call
him up.

Wireless Street Organ.

THERE was much jealousy amongst the
piano grinders of Blackheath the
other day, when what seemed to be a

barrel organ, drawn by a small donkey,
came along with a tiny aerial on top, and
drew up beside them.

This was Messrs. Burndept's " Wireless
Organ "-an ingenious contrivance which
should prove a nice little " ad " for that
enterprising firm.

*
",Merrie England."

APPLICATIONS were made to the
Nottingham magistrates by several
local publicans for licences enabling

them to instal radio sets for the enter-
tainment of their customers, but they were
opposed by the Rev. Canon Field, as presi-
dent of the Nottingham branch of the
Church of England Men's Society.

He urged the real object was not of a
beneficent character, but to increase the sale
of drink by attracting a greater number of
customers.

The Bench, without giving any reasons,
refused the application.

Manchester and F L.
MANCHESTER broadcast station now

retransmits the time signals from
Paris Observatory every night.

These are received from the French,
military station at Eiffel Tower on a small
aerial next to the transmitting aerial at
Trafford Park, and automatically retrans-
mitted on broadcast wave -length with  a
delay of only one three -hundredth part of a
second.

Difficult technical problems had to be
faced by the broadcasting engineers, but
now Greenwich time can be heard accurately
in a series of signals starting at 10.44 p.m.

*

Lessons by Radio.
ACOURSE of lessons in wireless broad-

casting is to be provided by Edin-
burgh Education Authority in con-

nection with the continuation classes in
Boroughmuir School.

" Listening -in " installations have been
fitted up in the Vale of Leven and in Oban.
In both places the programme from the
Glasgow Station was heard quite clearly.

ARIEL.

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

TELEPHONY AND MUSIC TRANSMISSIONS
Station. Call sign.

London Broadcasting

Wave -length
in metres.

Remarks.

Station, Strand ..

Newcastle Broadcasting
Station

Manchester Broadcasting
Station

Birmingham (Wit -ton)
Broadcasting Station

Glasgow Broadcasting
Station .. ..

Cardiff Broadcasting
Station .. ..

2 L 0

5 N 0

2 Z Y

5 I T

5 S C

5 W A

.. .369

400

355

425

415

353

11.30 to 12.30 every morning and usu-
ally every evening, 5 to 5.4.5 p.m. ;
7 and 9.30, News ; 7.15, Orchestra ;

to 10.30, Music. Sundays from
8.30 p.m.

As a rule from 7 to 10 p.m.

Every evening, usually from 4.30 to
10 p.m.

Every evening, usually from 6.30 to
10 p.m. (News; Concerts, etc.).

5 to 10 p.m.

5 to 10.30 p.m.
Croydon . G E D 900 Throughout day to aeroplanes.
Paris .. .. F L 2,600 11.15 a.m., Weather Report ; 6.20 to 7

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

Konigswusterhausen L P .. 2,800 4 to 6.30 p.m.
The Hague .. P C G G .. 1,085 Sundays, 3 to 5 p.m. (Concert).
Haren .. OPVH 1,100 12 o'c. and 16.50 o'c. Telephony.
Radio-Electrique, Paris

School of Posts and
Telegraphs Paris ..

--
--

.. 1,565

450

5.5 p.m., News Items ; 5.15 to 6.10,
Concert ; 8.45 p.m., News Items ;
9 to 10 p.m., Concert.

Every Tuesday and Thursday, 7.45 to
10 p.m. Staturdays, -1.30 to 7.30 p.m.

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

NOTE.-The Bar Lightship, Liverpool,
sends telephony at 7 a.m., 9 a.m., 11 a.m.,
12 noon, 1 p.m., and every two hours until
9 p.m. Calls " Dock Office." Liverpool
answers " Bar Ship."

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

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

All times given are G.M.T.
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WIRELESS AND THE BOY SCOUTS
ASSOCIATION.

By LIEUT.-GENERAL SIR ROBERT BADEN-POWELL, K.C.V.O., K.C.B., C.B., C.V.O., LL.D., F.R.G.S.

Every Thursday the London station broadcasts a talk to Scouts, and the following article,
specially written by the Chief Scout for POPULAR WIRELESS, will appeal to all Scout readers.

THE recent development of wireless
broadcasting in this country has
added yet another means of rapid

thought -communication to those which we
already possess. Within a very brief
period science has bequeathed to us the
land -line telegraph and telephone and the
wireless telegraph. To -day we are witnessing
the arrival of the latest gift of science-
the wireless telephone.

Hitherto, the only avenue of approach
to the millions who make up society has
been through the Press. Never before in
the history of journalism has such an
organisation existed for the dissemination
of news as the modern daily Press. Yet
even that has its limitations. The best
daily paper in existence can only convey
its news at the speed of the newsboy who
races down the street with it in the city
in which it is produced, or of the train or
aeroplane which carries it for distribution
in country districts.

The wireless telegraph has, of course,
for many years played a very important
part in the commercial and industrial
development of all civilised communities.
Its value as a means of saving life at sea
has, moreover, been demonstrated over
and over again since the beginning of the
present century.

The scope of its utility, however, though
wide, has always been restricted by the
fact that it can only be used as a means
of communication between specially trained
operators. This, of course, puts it outside
the reach-or, at any rate, the interest-of
the millions.

Its Uses in Organisation
The ordinary land -line telephone is free

from these two drawbacks. It lacks both
the unintelligibility of the telegraph and
the comparative slowness of the newspaper.
It enables a straightforward message, which
needs no deciphering, to be transmitted
almost instantaneously over hundreds of
miles. But-once more there is an im-
portant limitation-the ordinary telephone
cannot reach the ears of millions of people.
simultaneously.

In making it possible for this wonderful
feat to be performed, the wireless telephone
promises to exercise a more far-reaching
influence over society than has been
achieved by any other invention of modern
times. Properly used and controlled by
the individual and the State alike, it
should prove a potent factor in welding
the social, economic, and political interests
that exist, not only among the individuals
of this nation, but among the various
nations that constitute this Empire.

Wireless telephony broadcasting, apart
from its interest and value as a means of
distributing news, music, weather reports,
etc., is particularly suitable as an instru-
ment of inter -communication and control

in the service of such a widespread organisa-
tion as the Boy Scouts Association.

In every sphere of activity efficient
organisation calls for the swiftest available
means of transmitting intelligence from
those in command to the members of the
various sections and sub -sections under
their control.

In the past even the quickest method
of effecting this has always necessitated
some method of " relaying the informa-
tion on from one department to another.
When the different groups comprising the
organisation are situated in all parts of the
country, as in the case of the Boy Scouts
Association, this relaying system leaves
much to be desired at times, particularly
in- moments of sudden emergency. Wireless
telephony provides a means of direct
communications between all branches of the
Association, and it is hoped, as opportunity
offers in the future, to take fullest advantage
of the facilities it affords.

Qualifying for Badges
At present, in order to qualify for a

Telegraphist badge a Scout must understand
the elementary principles of a wireless
telegraph installation. Many Scouts and
Scoutmasters, of course, possess a very

sound knowledge of wireless principles, and,
moreover, are the owners of excellent
portable outfits and amateur equipments.
It is hoped, however, -to inaugurate a much
broader scheme for wireless instruction
among Scouts in the near future. Now that
so many new wireless societies are coming
into being throughout the country, it may
be possible to arrange for local Scouts
to benefit by attending their lectures and
demonstrations, etc.

An Electrician badge, involves a know-
ledge of how to make a simple electro-
magnet, the action of simple cells, and
the working of electric bells and telephones.

An applicant for a Pilot badge must,
among other things, be able to fix positions
by means of cross bearings, an operation
which is, of course, constantly involved
in wireless position -finding. This, incident-
ally, is a branch of wireless which should
prove of special interest to Scouts. Equipped
with a directional aerial and a suitable
chart, a Scout should be able to guide
himself over any area of the country by
day or by night. Not only can he set his
course from observation of the direction of
received signals, but he can also check his
position periodically by taking cross bear-
ings on any number of the transmitting
stations which are constantly in action.

A USEFUL EARTH SWITCH.
IT requires but little experience to realise

the advantages of using the tuning
condenser in series with the aerial

when working on short wave -lengths. To
rapidly change the condenser from series
to parallel, a double -pole change -over
switch is usually employed. As these are
not simple to construct, I think the amateur
will find the following method much easier,

Aerial lead Earth lead

2

Ter na/s

\A

34 41C

Yo/v1 SockeLr.

TermN.A.

;let's,/ lead'

to Set.

Leads to
7isninss Condenser

Earth lead
to Set.

with the added advantage that an earthing
switch is provided.

First cut out an ebonite panel about
5 in. long and 2i in. wide. Then mark it
off as shown in the diagram, and drill
it to take four' terminals and three valve
sockets, taking great care that the holes
for the three valve sockets are at equal
distances from each other-i.e. forming the
corners of an equilateral triangle. Now
fix the terminals to the panel, and connect
up at the back as indicated by the dotted
lines. A hole may be drilled in each corner
of the panel, and then it may be screwed
down in any convenient position.

Next cut out a circular disc of ebonite
and mark off three holes on it to correspond
with the valve sockets on the panel. Drill
these to take three valve legs, and screw
the legs on the disc. Then connect two of
these by a piece of copper wire and attach a
flexible lead to the one and another lead
to the other leg. These two leads are then
connected to the tuning condenser.

Now for the operation of the switching
arrangement. If F is plugged into A, and E
into B, the condenser is placed in series
with the aerial. If F is plugged into A,
D into B, and E into C, the condenser is
placed in parallel with the aerial -tuning
inductance. Filially, if D is plugged into A,
and F into C, the aerial is earthed.



152 Popular Wireless lVerkty, March 24th, 1923.

TWO SIMPLE VARIABLE
CONDENSERS_

By A. W. D.

THE first is constructed out of two
pieces of sheet zinc, about 6 in. by 4 in.
The bottom sheet should have a

hole drilled in the centre about # in. diameter,
and a small hole at each corner to fasten
it down. The top zinc will have to be bent
at one end as shown in the diagram, so
that when it is on its board it will just
clear the under -sheet. A hole must also
be made in the centre of this plate. Solder
an fin. nut to this hole. All that remains
to be done then is to mount the plates on
a piece of well -waxed wood (ebonite would
be better).

FirSt tack the bottom plate on the board,
and in the hole that was made in its centre

ragEr.1213
gasehoord/

fasten a small piece of ebonite. This is
for the point of the screw to engage upon
when the top plate is in position.
Now fasten the upper plate, being careful
that the two plates do not touch, and in
such a position that when an 4 -in. screw
is passed through the nut it will engage
on the ebonite underneath.

A small ebonite knob fastened on to the
head of this screw will be an advantage.

The action of this type of condenser
(book type) is that the thickness of the
dielectric is altered by means of the screw.

The second condenser is of a similar
type, but is made out of two gramophone
records. The records are warmed, and
paraffin wax evenly smoothed over their
surfaces ; then covered with tinfoil by
warming the latter and pressing it on.
It is not absolutely necessary that the foil
should be in one piece, but if several
pieces are used it should be seen that all
make good contact with each other.

Contact with the Plates.

The bottom record is then fastened down
to the base -board, and from underneath
the board a fin screwabout 14 in. long should
be passed up through the centre hole in the
record. If the hole in the board is made
smaller than the screw, the screw will
cut a thread in the wood and fasten in
quite tightly. The top record will have to
have a nut fastened to the centre hole, to
enable it to be adjusted. The best way
to do this is to cut a small disc of sheet
brass, fasten this with solder to the nut
on the disc, and then fasten the disc to
the record with small brass pins.

It will be readily seen that the capacity
is altered by means of screwing the top
record up and down. Contact is obtained
with the foil on the bottom record by
means of a small piece of springy brass
screwed to the board and pressing on
to the foil. The contact to the uppet
record will, of course, be by means of the
screw in the centre.

HOW TO MAKE A SERIES
PARALLEL SWITCH.

ASERIES parallel switch is not at all
difficult to construct, and will save
the bother of changing over con-

necting, wires. Perhaps there will be room
to mount it on the panel, varying the
dimensions to suit the available space.

Two pieces of thin sheet brass will form
the selectors. These will have to be about
22 in. long ands in. wide. Hammer them on
a piece of flat iron to make the metal hard
and springy, file out the hammer marks,
and drill or punch two holes in each. One
hole will be in the centre and one at the end.
Next a small piece of ebonite, 14 in. by 4 in. by

in., will be required to form the cross -bar.

How it is Mounted.

Two small screws will fasten the brass
to the cross -bar from underneath. The
holes to take the two central contacts
must be centred with the cross -bar screws,
so that the selectors will move evenly.
The diagram shows how -to mount the
parts, and how to connect the switch to
the circuit.

The studs are made out of brass -headed
chair nails, with pins long enough to go
right through the ebonite. No. 1 and No. 4
studs are linked together with a piece of
copper wire as shown.

It will be observed that when the se-
lectors are right over to the left the aerial
and condenser are in series, in the centre
position the aerial is "earthed," and over
to the right the condenser is placed in
parallel. If mounted as shown in the
diagram the base should be 34 in. by 3 in.
by in.

If it is desired to mount the switch on
the top of a tuner or valve panel the base
can be dispensed with and the panel drilled
correspondingly.

THE G.E.C. VALVE
DEVELOPMENT
LABORATORY.

IN
general the method used for pumping
out the gases from thermionic valves
is the same, whatever the size of the

valve, and is similar to the method employed
in the M.O. Valve Works. The pumping
system consists of a mercury vapour pump,
backed by a. rotatory oil pump, which in
turn is backed by the vacuum supplied by
reciprocating pumps in the sub -station
room.

Process of Baking.
The exhaust treatment of the valve con-

sists of a period of baking, which removes
the layer of gases condensed on the glass
surface in the valve followed by a period of
bombardment, during which the gases dis-
solved in the metal parts are liberated.
During the baking the valve is enclosed in
a gas oven and heated to a temperature of
about 400° C.

In the bombardment period, the valve
filament is heated by electric current, while a
high voltage is applied to the anode. A
stream of negative electrons given off by the
hot filament are attracted to the anode by
virtue of the high positive potential applied
to the latter, and those electrons strike the
anode when travelling at velocities depend.
ing upon the magnitude of the potential on
the anode. The electrons are stopped in
their course, and then travel in the metallic
anode circuit in the ordinary way of metallic
conduction.

Electron Bombardment.
The kinetic energy which each electron

possesses immediately before impact with
the anode is converted into heat as a result
of the impact, and the effect of the enormous
number of these impacts is apparent in the
visible heating of the anode. For each
milliampere of current passing across
the space between filament and anode,
60,000,000,000,000,000 (sixty thousand bil-
lions) electrons per second are required to
carry it.

During the bombardment of medium-
sized transmitting valves about 100 milli-
amperes of spare current are employed, and
about 10 milliamperes for small receiving
valves.

This method of electron bombardment iA
used as being the most convenient one in
which to heat up the metal anode, which is
necessary in order to liberate the gases
dissolved in it. If this were not done, these
gases would otherwise be given off during
the operation of the valve in the wireless
transmitting circuit and would interfere
with its steady operation.

HAVE YOU IDEAS?
Send along your novelties to

POPULAR WIRELESS.
We pay well for short articles.
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A BROADCAST RECEIVER.
By H. G. HERSEY (Member of the Wireless and Experimental Association).

Mr. Hersey's constructional articles are well known to readers of POPULAR WIRELESS. They are,
without doubt, the best articles of their kind yet written, and in this and following articles Mr. Hersey

will give full particulars for the making of various types of receivers.

THE
piece of apparatus I am about to

describe has been designed primarily
for the purpose of broadcast reception.

The instrument is to consist of a very
simple and inexpensive tuner and single -
valve detector. Certain terminals, however,
are to be duplicated in such a way as to
permit various circuit alterations - to be
made if desired. These will be described
later in tins article.

Explaining the Variometer.
With a view to simplicity of operation,

also to curtail expense as much as possible,
the variometer type of tuner is to be used.
This will give us a range of wave -lengths to
cover all the broadcasting stations without
the aid of either a variable condenser or
switches and studs. By this it will be fol-
lowed that once the valve is switched on

.71g7

there is but one tuning adjustment to make.
Reaction not being permitted by the P.M.G.,
it is therefore not made use of in this panel.

To the reader who may be a little hazy
as to how a variometer tuner actually works
a few words will not be considered out of
place. Two coils are constructed in such a
way as to permit them working either in
unison or in opposition to each other. This
is effected in practice by constructing a coil
that will permit a second coil to be rotated
1800. on its centre ; the two coils are con-
nected in series. A current passing through
the outer coil will set up a magnetic field in
a certain direction. The current will now
pass through the centre or second coil, and
this coil can be placed so that the magnetic
field set up by it is in the same oirection as
the outer coil. The two coils are now work-
ing in unison, and are at their maximum
wave -length. value. If the centre coil be
now rotated 180° the field set up by it will
be in opposition to the outer coil, the two
tending to neutralise each other.

In this position the wave -length value of
the coils will be at its minimum. Assuming,
when the coils are at their maximum value,
the wave -length to be 600 metres and 200

at their minimum, it will be seen that any
wave -length between 600 and 200 metres
can be obtained by varyinc, the position of
the centre coil in relation to the outer. coil.

Several other types of tuning coils will be
dealt with in later articles. The reader may
desire to use these with the present panel,
therefore some standard form of mounting
should be decided upon, so as to make the
instruments as neat as possible in appearance
when completed. A sloping panel, desk
fashion, should appeal to many, and for
this reason will be adopted.

The base or cabinet for the ebonite panel
should be constructed (Fig. 1) from some
suitable wood, such as teak or dry oak. The
same should be polished or stained and
varnished. The panel upon which the
various parts are to be assembled should,
for preference, be made of ebonite, both for
its high insulating properties and its pro-
fessional appearance. Should the cost be
too great for the reader, a piece of well -
seasoned hard wood might be used, and
strips of ebonite could be let in to mount
the terminals, etc., upon. Should you desire
to use a high -frequency panel at a later date
the little extra upon ebonite will not be
spent in vain.

Grid Leak and Condenser.
The panel should be marked out upon a

piece of ebonite 7 inches by 9 inches, as per
Fig. 2. The position X is for the valve -
holder. A filament resistance suitable for
panel mounting should now be purchased.
A hole is drilled in the centre of position Y
for the resistance spindle, and the two small
holes each side are for the screws which
hold the resistance to the panel, their actual
position depending upon the make of re-
sistance. The six holes along the top are for
the tuner and valve terminals, the six upon
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the right-hand side being for H.T., L.T., and
phones. The aerial and earth terminals are
on the left, the size of holes for these ter-
minals being left to the reader, according to
terminals purchased.

The grid condenser should next be
mounted. This may be purchased ready for
mounting, -0002-3 mf. in value, for about
two shillings. The reader can make this
component by following instructions given
in POPULAR WIRELESS, No. 26, page 569,
except that Mica be used for the dielectric
and the copper or tinfoil be made to adhere
to the same by means of shellac varnish.
The grid condenser, when ready, should be
mounted in the position Z, Fig. 2, by screws,
and a strip of fibre or ebonite upon the
underside of panel. The grid leak can be
constructed according to instructions given
in No. 26 POPULAR WIRELESS, reproduced
here, Fig. 3. The leak should be mounted
under the panel in position L, Fig. 2.

Winding the Coils.
We have now almost built a detector

panel except for wiring, and we can turn to
the tuner. A piece of wood about inch
thick is cut into a circlell inches in diameter,
and 15 holes are drilled or burnt equidistantly
apart around the circumference. Fifteen 4
inch French nails should now be obtained
and forced into these holes, and we have a
former upon which to wind our coils, in
basket style, Fig. 4. Commence by winding
on 32 turns of No. 28 S.W.G. D.C.C. wire. A
loop or twist should be made to denote the

Continued on next page).
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(Continued from previous page.)

end of the 32 turns. Now wind on 4 more
turns of wire, and twist or loop again. New
continue to wind on 20 turns, and the coil
is so far completed.

The coil should now be well treated with
shellac varnish (made by dissolving shellac
in methylated spirit). When the coil is
almost dry the nails should be carefully
removed, and the coil laid by to harden.
When set, the wire between the two loops
or twists in the centre of coil should be care -

4
/,
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Bound Fine Wire,

7i4770 7 ' Screwed Rod

fully cut out, leaving us with two basket
coils of different sizes, the larger to be the
fixed, and the smaller to rotate in its centre.

In the positions A and B, Fig. 2, two
pieces of wood. inch by inch by 4 inches
should be screwed to the ebonite so as to
jut out on the under side of panel, Fig. 5.
It is upon these the fixed coil is to be
mounted by binding with thread. The
whole should be thoroughly shellac var-
nished.

A Suggested Mounting.
The centre coil requires to he mounted in

such a way as to be rotated inside the larger
coil from outside the panel. Any method of
mounting the reader may think of that will
fulfil this purpose can,be used. The method
adopted by the writer is as follows :

fbomte Knob.

Pointer.
int - Brriss Bash.

Ziff,/IMF'
mininmmn

morn

.111 Mr

Nut'
Washer.-

- SiOring washer

Locking Nu/J.

Wood Seren,

A brass bush is let into the ebonite panel
in the position C (this should be a little out
of the centre of A and -F,) and secured on the
underside by a nut. Through this bush
(Fig. 6) a length of screwed rod is inserted.
On the outer side a boss with lock screw is
placed, leaving enough screwed rod upon
which to place an ebonite knob and pointer.
On the underside two washers are placed,
then a spring washer, followed by two lock
nuts. The screwed rod should be cut clean
about inch from the lock nuts, and a small

inch brass woodscrew should be soldered
to its end.

A piece of wood should next be cut out
with a fretsaw, as in Fig. '7, and the end
bound with fine wire where the woodscrew
is to be inserted to prevent splitting. The
movable coil is bound to this piece of wood
with thread,and the whole shellac varnished.
The coil should be mounted so as to clear
the larger coil when rotated by the spindle.
A pointer and ebonite knob should now be
screwed to the spindle, and an ivorine scale
fixed to the ebonite by small screws, or it
can be made to adhere by a solution of
celluloid dissolved in amylacetate.

The Wiring.
From the two inside ends of the centre

coil two short lengths of rubber -covered
flex should be soldered and bound together
along the wood spindle up to the brass -

work ; here the flex should be well bound
to the spindle. The flex should hang loose,
and one end be connected to the outer coil,
leaving one inner coil and one outer coil
end free.

The wiring of the panel is easy to follow
from Fig. 8. Commencing with the valve
side from L.T., take a lead to the spindle of
the filament resistance. From the one end
of the resistance take a lead to right-hand
filament leg -socket of valve -holder. Another
lead is taken from L.T. to the left-hand
filament leg, completing valve filament
circuit. From H.T. a lead is taken to PI,
from P2 to R2, and from RI to the plate
or anode leg of valve holder. The H.T. and
L.T. should next be joined together. From
the left-hand filament leg two leads are
taken, one to Fv and one to the grid leak.

From the grid leg two leads are taken,
one to the grid leak and one to the grid

condenser. From the grid condenser a lead
is taken to terminal Gv. This completes the
valve wiring, and you will see a separate
valve detector in itself has been made.

The two ends of the variometer should
now be connected, one to terminal A and
one to E. Terminals A and E should now be
connected to terminals G and F respectively,
completing the panel. The panel should
now be screwed to the base by countersunk
screws along the edges.

Alternative Arrangements.
For use as a simple detecting panel con-

nect aerial and earth to.A and E. Connect
G and Gv and F and Fv together, and
short the terminals RI and R2. A small
blocking condenser placed across the phones
will improve results. The wave -length range
of panel is from 360 to .580 metres on an
average P.M.G. aerial, and 280-400 metres
with 0003 in series with aerial.

Upon examining the panel the reader
will observe that it will lend itself to many

(Continued on next page).
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THE ELECTRON.
By B. R. CUMMINGS.

(Radio Engineer of General Electric Company.)

THE electron is being referred to more
and more in technical and semi -
technical publications, and it is the

object here to point out some of its most
unusual characteristics, with the hope that
those who take interest in the many de-
velopments of science will find an incentive
to investigate further this most fascinating
branch of the electrical art.

The electron is defined as the unit charge
of negative electricity, and plays a most
important part in the composition of all
matter. Those of us who have studied
chemistry, even in its most elementary
form, know that all materials are composed
of atoms, the atom being defined as the
smallest particle of any material -which
retains the characteristics of the material.
So that there are atoms of -iron, of copper,
of oxygen, and of all of the elements.

The First Shell.
For a great many years it was believed

that the atom was indivisible, and that it,
itself, was the smallest possible subdivision
of matter. More recently it was discovered,
however, that the atom is composed of a
number of units, the number depending
upon the material of the atom.

It has been shown that all atoms consist
of a nucleus which is called the Proton,
which is in reality a positive charge of
electricity. Surrounding this nucleus are
a number of electrons, the number and
arrangement of which depend upon the
material of the atom. The structure of the
atom is frequently referred to as a constel-
lation, and may be pictured as resembling
our solar system, the positive nucleus being
represented by the sun, and the electrons
surrounding it being represented by the
planets.

The arrangement of electrons about the
positive nucleus has been the subject of
much investigation ; and while there are
differences of opinion as to the specific
number of electrons and their exact arrange-
ment, it is commonly agreed that one series
of atoms, representing a number of materials;
have from one to eight electrons surrounding
the nucleus in what is referred to as the first
shell, all of the electrons lying on the surface
of a sphere.

- Ultimate Analysis.
The atoms of the next series of elements

have, in addition to the first shell of elec-
trons, a second shell which includes from
one to eight electrons in addition to those
in the first shell, also lying on the surface
of a concentric sphere. Lother series in-
cludes a third shell, and stilt another a
fourth shell, so that the number of electrons
associated with the positive nucleus varies
from one in the hydrogen atom to as many
as a hundred or more in the atom of the
heavier metals.

It is contended by some scientists that
the electrons have definite orbits about the
positive nucleus, which still further brings
the modern conception of the ultimate form
of matter into a system similar to our solar
system.

Quite recently, it has been shown that the

positive nucleus, itself, is very probab y
complex and may consist of a combination
of two or more units. The probable forma-
tion of this structure is, as yet, unknown.

From the foregoing it is apparent that all
matter consists, in the ultimate analysis, of
the same thing-that is, of positive and
negative electricity, and that different
materials, as we know them, have their
varying characteristics due to differences
in the arrangement and number of electrons
in their atomic structure.

Cause of Electron Emissions.
In any material there is practically an

infinite number of atoms, associated with
which there is a still greater number of
electrons. These atoms are in constant
motion, except when the material is at a
temperature corresponding to, absolute zero,
and while in such motion they collide with
each other continuously. Such collisions
result in electrons being freed from many
of the atoms, so that all materials include
a number of so-called free electrons, which
are moving back and forth in the material
at extremely high speeds.

These electrons are the carriers of elec-
tricity in any material ; in fact, they, them-
selves, are electricity. Materials which wo
know as good conductors of electricity, such
as copper, have a comparatively great num-
ber of free electrons. Those materials which
we know as insulators, such as glass and
porcelain, have a very small number of free
electrons. When an electric current flows
there is a progression of the free electrons
through the material making up the circuit.

If the temperature of the material is in-
creased, the speed of the electrons is in-
creased, until, if the temperature is made
sufficiently high, als in the filament of a
receiving vacuum tube, the electrons break
through the surface of the material into the
space surrounding the material.

Why We Can't See Electrons.
The characteristics of the electron are

extremely interesting. These characteris-
tics are not assumed, but have been es-
tablished _by the most painstaking kind of
research work. The electron is so small that
we can never hope to see it directly, for it
is much smaller than the shortest wave-
length of light, and therefore is incapable of
reflecting light. Its diameter, when ex-
pressed as a fraction Of an inch, is so small
as to be meaningless, but some conception
of its size can be had from the following :

If a drop of water, which consists of
hydrogen and oxygen atoms, and therefore
includes a great number of electrons, were
magnified to the size of the earth, and all
of the electrons associated with it magnified
in the same proportion, even then each
electron would only appear as large as a
grain of sand.

The number of electrons associated with
various materials is also startling. For
example, when a conductor is carrying one
ampere of electricity, ten billion billion
electrons pass each point in the conductor
every second:

The third characteristic of electrons,
which is unique when compared with our
ordinary conceptions of materials, is the
velocity of its travel.

Those of us who use vacuum tubes in our
receiving equipments know that electrons
are given off at the filament, travel across
the intervening, space between the filament
and the plate, and finally enter the plate
and then travel through the conductors of
the circuit. The current in the vacuum tube
is composed of electrons, being referred to as
the electron current, or, to differentiate it
from currents flowing in conductors, which
are also electron currents, it is more speci-
fically referred to as a thermionic current.
When electrons leave the filament of a
vacuum tube and start their travel toward
the plate, they are moving at a speed of
approximately 50,000 miles a second.

In practically all libraries will be found
articles and books dealing with the electron
and its characteristics. Since explanations
of a growing number of scientific phenomena
are based upon its properties, it is urged
that those who are interested in the advance-
ments being made in science familiarise
themselves with, at least, its fundamental
characteristics..

A BROADCAST
RECEIVER.

(Continued from previous page.)

circuits for experimental work. If you wish
to increase wave -length range the loading
coil should be connected up per Fig. 9. The
loading coil should be tapped, and the tuning
between the studs is done by the vario--
meter. If on these longer wave -lengths
where reaction is permitted the reader
wishes to make use of reaction, he can do so
by taking the shorting wire off the terminals
R1 -and R2, and placing a reaction coil
between RI and R2, coupling the coil to the
aerial loading coil, Fig. 9. Now, should you
desire to make the set into a simple H.F. set,
connect as per Fig. 10, by placing a tuning
coil across terminals R1 and R2.
The Secondary Coil.

For broadcasting, this coil should consist
of about S0-90 turns of No. 26 S.W.G.
wire, and the condenser -0002 mfd. alter-
natively. The coil could be made up to 130
turns, and a slider used, wound on a cylinder
3 inches diameter. This forms a tuned plate
circuit. The secondary coil may consist of
a few more turns than the primary, and a
crystal is used for rectification. A circuit of
this kind will greatly increase the range of
reception.

Complete crysta! receiver. made by Mr. H. Dennis.
2. Bloom Park Road, Fulham, S.W.6.
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SOME WIRELESS OBSERVATIONS.
By SIR OLIVER LODGE, F.R.S. D.Sc.,M.I.E.E. (Scientific Adviser to

POPULAR WIRELESS.)
This is the fourth of a series of articles by our Scientific Adviser, written

specially for the experimenter and research worker.
Part 4.-A Plea for Easy Specification.

WHEN working with ordinary coils and
condensers in the laboratory, the
specification of capacity in micro -

farads is convenient enough, and so is the
specification of inductance in terms of
henries or secohms.

But when working with wireless wave-
lengths, it is convenient to have the aerial
capacity, and the inductances associated
with it, expressed in terms of length, because
the geometric mean of those two lengths-
that is, the square root of their product-
given the wave length direct when multi-
plied by 2 7, that is practically, for rough
estimate, by 6. Six times the square root
of the inductance and capacity multiplied
together is a close approximation to the
wave -length; and, in predetermining the
inductance required for any given case, this
must surely be a handy rule.

It is well known that capacity in -electro- 
static measure  is a length, and that in-
ductance in electromagnetic measure is also
a length. The truth is that in all units-
that is to say, in absolute measure-
capacity is really K times a length, while
inductance is a times a length. And it is
natural to express the one in static measure,
under the convention that K=1, and the
other in kinetic-that is, magnetic-measure
with the totally different convention that a

For the one has to do with charge,
and the other with current.

Something More Tangible.

The capacity of an ordinary amateur
aerial is some simple fraction of its height or
linear dimensions : about one -twentieth of
the length of an isolated thin single wire
measures its capacity. But the fraction
may vary for different aerials from a
twentieth to about a twelfth, as will be
shown later. A mierofarad is far too big a
unit for convenience. A millimicrofarad, or
even a micromicrofarad, has to be em-
ployed ; and they are by no means con-
venient. The length corresponding to a
mierofarad is 9 kilometres. So a millimi-
crofarad is 9 metres, and a micromicrofarad
is nine -tenths of a centimetre ; that is to say
10 micromicrofarads equal 9 centimetres.
So that for a rough estimate it may be taken
as a centimetre, though it is a trifle smaller.

On the other hand, a henry is 10,000
kilometres. So a millimicrohenry-or what
is sometimes called a billihenry-is exactly
one centimetre. While a microhenry is 10
Metres, and a millihenry 10 kilometres.

Conversion from one set of units to another
is always a nuisance. But after all a henry
and its sub -multiples have no particular
meaning which the imagination can -seize
hold of ; whereas the length of a metre or a
kilometre is easily imagined. Hence it
might be well to have the coils used for
wireless thus marked-that is, marked in
terms of length-using any unit of length
that is handy for the purpose and suitable
to the coil. Thus, -take an aerial of capacity

1 metre, and put a coil of 10,000 metres in-
ductance in series with it. The geometric
mean of the two is 100 metres, and the wave-
length' therefore 600 metres.

The metre as a rule is the most convenient
unit of length under the circumstances,
Since wave -lengths are commonly so speci-
fied. But some people prefer to work in
centimetres ; and it is easy enough to re-
member that a billihenry is 1 centimetre.
The farad is not a convenient unit. It was
always much too big ; but it can he re-
membered that a mierofarad is equivalent
to a length of 9 kilometres.

In wireless work, however, it is certainly
more convenient to express capacity as a
length, whether it be agreed to specify
inductance also in that way or not.

Intensity of Radiation.
It is curious to note that a farad coupled

to a henry (or, what is more practicable, the
thousandth of a farad coupled to a thousand
henries), would have a slow oscillation period
of six seconds ; and so give a quite inappre-
ciable wave 1,800,000 kilometres long.

A mierofarad connected to a henry of in-
ductance would oscillate a thousand times
in six seconds; and so generate a still feebler
wave 1,800 kilometres long. Whereas a
mierofarad coupled to a microhenry would
have a frequency a thousand times as great,
and so might give a strong wave of length
1,800 metres : the same wave being also
generated by a millimicrofarad coupled to
a millihenry ; the last being more simply
expressed as a 9 -metre capacity and a
10,000 -metre inductance.

-The- intensity of radiation increases very
fast as the wave is shortened. If : othe
things were equal-which they seldom are-
the radiating power from a given stock of
energy would increase with the fourth power
of the frequency of vibration ; so that
halving the wave -length would multiply the
radiating power 16 -fold. But short waves -
are less penetrating and less suitable for
very long distances. Otherwise, for all
near work, short wave -lengths or high
frequency is an advantage.

A UNIVERSAL VALVE
PANEL.

THE amateur who, having used a
crystal detector, wishes to add a
valve amplifier is often undecided

whether to employ low or high frequency.
To such, the following arrangement may be'
useful as it will enable him to use the

apparatus he already possesses, rnd to
change from one system to the other with
one valve panel at the expenditure of very
little trouble. It has also the advantage
that the crystal circuit is not disarranged,
and can be used alone should. necessity
arise.

Chang;ng Over.
The valve panel illustrated in Fig. I

should be constructed, and a transformer
and an extra tuning coil (a variometer
as described in POPULAR WIRELESS, No. 35,
page 817, will suit very well) provided.

For low -frequency amplification the trans-

former. T, and the valve panel should be
connected to the 'phone terminals of the
crystal set as indicated in 2; the
'phones and batteries are then connected
to the appropriate terminals on the panel.

The high -frequency connections are shown
in Fig. 3, the extra tuning coil being
introduced at V. It will be noticed that
the high and low tension terminals are
identical in each circuit.

Switches could, of courge, be provided
to rapidly bring in high or low frequenc
amplification as desired, but as this woni
be a complication that might cause tro
from self -oscillation due to the invol
wiring it is not to be recommended.
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BROADCASTING RECEPTION SETS
OF EVERY DESCRIPTION

and everything for wireless at everybody's price
SEND
FOR I

ICATALOGUEI

THE " ALDERSGATE "
Single -Valve Set, complete with all Acces-
sories, including Phones, Accumulators, I -1T.
Battery and Valve-£7 10 0

B.B.C. Royalty Stamp V. 0 0

If Aerial \Vire and Insulator required,
5s. extra.
Hundreds of Testimonials for Efficient
Working.

LARGE VARIETY OF
CRYSTAL SETS

SEND FOR
LIST.

I ALL INSTRUMENTS
PASSED FOR I

BROADCASTING
LICENCE BY G.P.O.

" THE PERFECTO
2 -VALVE SET.

Comprises one D.T.'valve and one L.F.
valve. Functions alternatively to the
Orpheus, this Set giving Volume where
the other gives Range.
A Powerful Set for local Broadcasting.
Complete Phones, Batteries, Accumu-
lator, Valves, Aerial Wire, and Insula-
tors for-£10 15 0

B.B.C. Royalty Stamp, £1 15 0

A TWO -VALVE SET WITH REACTION APPROVED BY
POSTMASTER -GENERAL FOR BROADCASTING. No. 0236.
Comprises one D.T. valve and one L.F. valve mounted in a
handsome slope back cabinet. Separate filament control for
each valve, wave -length range 200-4,000 metres.
Price complete with phones, battery, accumu- r 11 NI
iator, and valves, aerial wire and insulator 6-'10 ..S11,1.11

B.B.C. Royalty, £2 5 0 extra

A Perfect

Loud Speaker
AT A MODERATE

PRICE.
THIS loud speaker

is manufactured
for us by Siemen

Bros., whose name ap-
pears on every instru-
ment as a guarantee of
efficiency.
It is made throughout
from a specially pre-
pared and tested alloy
-hence them is no
resonance or gramo-
phone effect, the sound
reproduced being of
pure tonal quality and
in no way distorted.
Diameter of
trumpet at base 5! ins.
Height of
trumpet at base 151 ins.
Every loud speaker
fitted with diaphragm
regulator.

Complete Prices :

4,000 ohms £3 5 0
2,000 ohms £3 2 6

THE " DUO "
2 -VALVE RECEIVING SET.
Designed for Broadcasting only

This Set has a patent coupling and will not
radiate. The High Tension Battery is enclosed,
and there are only six external terminals, aerial,
earth, phones, and low tension.
We claim that this Set is the easiest 2 -Valve Set
to manipulate on the market.
Price complete, all accessories for working-
Including Phones, Batteries, H.T. and L.T., Aerial
Wire, Insulators, and Valves. Total £10 15 0
B.B.C. Royalty Stamp, £1 15 0 extra.

Size of Cabinet, 2 ft.
by 1 ft. by 7 ins.

The "UNIQUE". c -VALVE RECEIVING SET.
As can be seen by the photograph this set ha:4 a

unique design and 'a high finish.
The valves are behind the panel and are out of the

way, and can be seen by 3 peep holes.
The batteries fit into the cupboard on the left, thus

making it a set that is absolutely self-contained. Has
a High - Frequency Transformer with one D.T. and one
L.F. A Tapped Inductance is on the right -hand side
of the set with 2 terminals for coils for higher wave-
lengths.
Lon complete with phones, accumulators, batteries,

aerial, and 2 insulators.
There is no doubt that this is the finest piece of

workmanship which can be had at this price.
B.B.C. Royalty Stamp. £2 5 0 extra.

WIRELESS INSTALLATIONS LIMITED
(DEPT. A.), 81, TURNMILL STREET, LONDON, E.C.1.

(Nearly opposite Farringdon Street Station, Metropolitan Railway.) 3 minutes Holborn Viaduct.
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THE " WINDOJIB
The Problem of the Town Aerial solved.

AERIAL SUPPORT ..
ilil

Fitted in a few
minutes from inside.

Only two screws
and two hooks.

N o interference
with the operation of.
the window.

The support, 6 ft. long; is attached to
the highest available window, and an
aerial wire hung from the insulator
and led in at a lower window.

I
Complete, with Insulator.

(Packing and
Carriage, 1/6.)

Patent Pending.

GENERAL WIRELESS, LTD.
21, GARRICK STREET, LONDON, W.C.2.

i111111111111111111ffill111111111111111101111001111111111011111111111111111111111110111111LE

WIRELESS CRYSTALS
Quotation on all approved Crystals

OUR SPECIALITY

TALITE
(Trade Mark)

Every Piece Tested.

THE MOST DEPENDABLE CRYSTAL.

Sole Selling Agents :

HARDING, HOLLAND & FRY, Ld,
27, Garlick Hill, E.C.4.

591.
'PHONE A

City
 2146. TELEGRAMS f Seedtirne,

1 Cannon, London.

ASK FOR " TALITE 11

II. H. & F. Special Contact Wire to
assure best results.

WHOLESALE ONLY.
FflI111111111111111101111111ifillillifill 1111111111.11311111M111111IIIIIH1111111111111111111F

WIRELESS
Equipment of Every Description

COILS, INSULATORS. BATTERIES, VALVES, TERMINALS,
LEAD-IN TUBES, HEAD PHONES, CONDENSERS, AERIAL WIRE,
CRYSTAL OR VALVE RECEPTION SETS OF ANY DESCRIPTION

MADE TO ORDER.
LET US KNOW YOUR REQUIREMENTS.

Th's
Amplifier
has had
a wonder-
ful raced-
tion from
the
general
public.
We are
booking
repeat
orders
daily.
Come and
try one
yourself,
you will
be sur-
prised. POCKET AMPLIFIER

CRYSTAL
SETS

Complete
with

1 SET
PHONES
AERIAL
EQUIP-

MENT.

PRICE
£ s. d.
7-15-0

We
can

deliver
(Dimensions only 3 in. x 41 in. x 2 in.)

Ready for Attachment to any Crystal Set.
Price 14/6, or 29/6 with Valve.

Postage Ed. extra. Postage /- extra.

TRADE ENQUIRIES INVITED.

THE KINGSWAY MOTOR CO .)
WALDORF HOUSE, ALDWYCH, W.C.2.

'Phone: Regent 691.
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ATMOSPHERICS, STRAYS, AND STATICS.
By SEXTON O'CONNOR.

PART I.

ONE of the outstanding problems at
present facing the wireless expert is
that of devising some means of

freeing radio reception from the effect of
atmospherics, a term which covers those
mysterious disturbances variously referred
to as statics, strays, or X's.

The difficulty has existed ever since the .
erection of the first receiving aerial, and, in
spite of a vast amount of inventive in-
genuity still remains a fertile source of
annoyance.

With the development of modern ultra -
sensitive valve receivers, the degree of
atmospheric interference has; in fact, in-
creased enormously in comparison with
that experienced in the early clays of the
coherer and magnetic detector, in spite of
the greater selectivity of the aerial circuits
now in everyday use.

Luckily for the amateur, and for those
interested in broadcasting, such interfering
effects are comparatively insignificant upon
aerials tuned to the shorter wave -lengths
with which they are concerned. Yo doubt,

2

0 FIG_ I.

however, many of our readers who enjoy the
possession of multi -valve sets and the privi-
lege of trafficking with long-range trans-
mission have from time to time picked up a
sufficient number and variety of " grinders,"
" clicks," and "' hisses or sizzles" to con-
vince them firmly that there is " some thing
rotten in the State of -the ether."

Some of the Causes.
The source of the trouble is to be located

in the ever -varying electrical condition of
the atmosphere, which is practically never
in a quiet state of electric equilibrium,.
although it is apparently constantly and
frantically endeavouring to achieve this
condition..

Owing to a number of involved and com-
plex causes, static charges are gradually
being accumulated, up to a certain point.
and are then slowly or suddenly discharged
in the earnest effort to find a common level
or slope of potential.

One common instance bfiltis phenomenon
is the ordinary discharge of lightning.
Another and more widespread effect is that
arising from the potential gradient that
exists in the atmosphere, the upper layers
of air being usually more positively charged
than the loWer. Consequently an elevated
aerial is always liable to tap air layers at
different electric potentials, thus affording a
relief path and causing a more or less inter-
mittent -current to pass through the detector
and phones to earth.

This -leetrostatie distribution in the

atmosphere continually varies from time to
time at any given spot. Further, for each
locality there is a diurnal and a seasonal
cycle, night-time being more prolific in
"strays ' than day -time, and summer than
winter. Geographically such effects are
considerably more pronounced in the tropics
than in. England.

The effect in the phones ranges from
sharp clicks or hisses to grinding noises,
which are frequently sufficiently violent to
drown even strong signals. They are
generally intermittent, but at times produce
an almost continuous roar. Dr. Eccles'
description' of a typical seance with the
ethereal bogeys -at early dawn is as follows :
A Damping Effect.

" Starting to listen about half an hour
before sunrise, the strays heard in the tele-
phone are loud and numerous, and much as
they have been all night ; then about fifteen
minutes before sunrise a change sets in, the
strays get weaker and fewer rather quickly,
until at about ten minutes before sunrise a
distinct lull occurs of perhaps a minute's
duration. At this period there is some-
times complete silence. Then the strays
begin to appear again, and within ten
minutes of the lull they have settled down
to the steady stream proper to the daytime.
These day strays are weaker and fewer than
the night strays except on rare occasions.
Similar phenomena occur' at sunset."

The ordinary type of elevated aerial, tuned
 to a given wave -length, is shock -impulsed by
the impact upon it of aperiodimatmospheric
energy (which is usually hundreds or even
thousands of times stronger than the average
signal strength). Nevertheless, because of
its definite tuning, the response to the
shock -impulse is a highly damped effect,
somewhat similar to that upon a swinging
pendulum if it were to be struck by a
succession of blows of different strengths,
applied at various points along its length
And in different directions. A pendulum so

treated will vibrate violently. during the
impact of the blows and for a short time
thereafter, but it will not swing freely at its
natural or fundamental frequency ; nor will
the resulting amplitude of vibration be any-
thing like as great as if all the blows had
been applied to the bob at properly timed
intervals and in the same direction.

The Closed Tuned Circuit.
The mere fact, then, that the aerial is

definitely tuned to a given frequency tends
of itself to diminish the full effect of the
received stray. Its strength can be still
further diminished by using a separate
closed detecting circuit, loosely coupled to
the aerial, as was first utilised by Marconi
and covered by the well-known " four
sevens" patent. For example, the arrange-
ment 2 shown in Fig. 1 will be less affected
by atmospherics than that marked 1,
partly owing to the added selectivity
imposed by the separate tuned detector
circuit, and partly owing to the energy loss
occurring across the loosely coupled induc-
tance coils:

Many arrangements have been devised for
the specific object of eliminating the effect
of atmospherics from radio reception, and it
is proposed to give a short account of some
typical examples. Before doing so, however,
it may safely be laid down that up to the
present the net result in practice of the
many schemes suggested has been merely to
ameliorate or Iessen''the trouble experienced
from this cause without totally removing it.

At the same time, it should also be borne
in mind that the introduction of modern
continuous wave transmission, combined
with heterodyne reception has, in itself,
proved a great boon in lessening interfer-
ence trouble. The high pitch of. the hetero-
dyne receiver note alone renders it more
easily distinguishable by the ear from the
lower -pitched range of static or " grinder "
noises.

The Receiving Set installed in the C.I. Department, Scotland Yard.



100 Popular Wireless Weekly, March 24th, 1923.

TWO WAYS OF BROADCASTING.
By HARRY TATE.

Those who have seen the author's sketch, "Broadcasting," will appreciate his feelings when speaking into the
microphone at 2 L 0 instead of an inverted coal bucket

OFTENmsed to wonder what it felt like
to speak via the ether to thousands of
unseen listeners. I know now. I have

never had such a peculiar evening in all my
life as on that Friday when I and my com-
pany broadcasted a little skit we are work-
ing at in connection with broadcasting.

Unfortunately we couldn't transmit the
" props," and we had to do our best to give
the impressions required without them.

There we were, shaking hands with each
other, and bobbing up and down in front of
a pile of wire and cylinders like maniacs.
First I would bawl something down it, and
then one after another the members of the
cast would do the same. We all had to keep
in front of the beastly thing, and endea-
voured to aim straight at its centre hole
each time.

I often wonder what sort of idiots the
others in the room thought we were, as we
shook hands and patted each other on the
back. forgetting that none of you listeners -in
could see what was taking place.

Then my imagination kept on picturing
the various homes listening -in and their ex-
pressions as they heard the pandemonium
we were kicking up at Marconi House.
Altogether it was a most peculiar evening.

Where They Laugh.
I learned a considerable amount of useful

detail, however, and am making arrange-
ments to elaborate the broadcasting bur-
lesque that I am now producing.

I have spent several evenings lately list-
ening -in, so as to get a good idea what it all
sounds like, and I think we shall be able to
give a pretty good burlesque of the kinds of
concerts and entertainments now being
broadcast. We hope to give the whole
show, letting the audience have a peep at
each end of the business.

The trials of the very green amateur, who
builds his own set, will afford great scope.
We shall go right through the erection of the
receiving station, showing the difficulties of
aerial erection and the building of the set
out of all sorts of scraps, and then the ex-
citing moment when the amateur frst
listens -in.

It has been very difficult to produre a
wireless burlesque, because you never know
when the audience is going to laugh. They
laugh at the most surprising places.

For instance, as soon as I mentioned the
4s. 6d. receiving set they simply shrieked.
Then later on they roared again, apparently
without reason, and you never know when
they are going off.

I hope to give a whole wireless concert
on the stage shortly. " The wireless station
of Tittyfolol calling,', etc., and the announce-
ment of a song, followed by the most fiendish
of ragtimes, or something of that sort.

Of course, the parrot who sits on the re-
ceiving aerial and calls " Hullo " will have
to come in.

I am also producing a " wireless " piano-
a real beauty, absolutely no deception-and
on wires. Oh, yes, it will play, perfectly.

I don't quite know why it is, but to stage
a wireless concert is a very difficult proposi-
tion. There seems to be nothing to get hold
of. It isn't like the ordinary concerts, while
it certainly isn't picturesque.

The receiving end will have to be shown
too. We shall have to have father and
mother, grannie and the kids, all clamouring
for the phones, or else listening With varied
expressions of enjoyment, surprise, content-
ment, and disgust at the weird and wonderful
ejections of a large black loud speaker.

More "Light Stuff " Wanted.
Apart from the adaptability of wireless as

a stage burlesque. I really think it is a great
advance, and will prove a necessary adjunct
to every home. I don't think there is quite
enough light stuff in the broadcasting pro-
grammes. I should like to have more fun
and really good humour, although I suppose
it is difficult to get the humour that will
stand the test of wireless. It takes a really
funny man to be funny down one of those
microphones, and to still sound -funny when
his voice is heard miles away in the receiver.

I don't quite know what to think about the
idea of broadcasting the shows from the
theatres.

I cannot see why it should be at all detri-
mental to them, unless the play to be broad-
cast is really poor.

Harry

I am inclined towards the opinion that if
a play is good and likely to be a success, the
people who have heard it by wireless will
want to go and see it.

"Although I say it-"
. Of course the poor plays and indifferent
entertainments would probably suffer by
being broadcast. If people arc disappointed
by the speech and music, it is not likely that
they will be at all anxious to go and see the
show at the theatre. But in the case of the
good shows I believe that broadcasting will
prove a very useful advertisement.

Take the case of my own little burlesque,
" Broadcasting." I gave it by wireless the
other day, but since then I have heard of
quite a number of people who, having list-
ened -in to it, have announced their inten-
tion of coming to see it.

Until it becomes possible to see by wire-
less I don't think that broadcasting can be
looked upgn as a rival to the theatre. With
the advent of television, however, the whole
play, scenery and all, could be broadcast,
and then, I am afraid, the theatres will be
rather badly hit. But that will not be for
a long time yet, and until then I see no
reason why the managers of theatres should
be as perturbed as they are over the proposal
of the Broadcasting Company to transmit
scenes out of the different shows.

Tate and Co. speaking into 2 L 0's microphone.

CATALOGUES.

WE have received a number of small
leaflets from the Igranic Electric Co.,
Ltd. . These pamphlets give descrip-

tions of some of the more recent develop.
ments made in the smaller accessories for
wireless sets. The Gimbal system of mount-
ing honeycomb and slab coils is explained,

showing how these coils may be used in the
special holders as variometers if necessary,
thus doing away with variable condensers.
Vernier adjustment filament resistances,
variometers, and intervalve transformers
are also described in these leaflets.

A. H. Hunt, Ltd., have just brought out
a new catalogue dealing with wireless
accessories, including H.T. cells, accumu-
lators, voltmeters, ammeters, etc.
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for boxing
A T.M.C. Wireless. Set will give
you the full account of the fight
as it proceeds, round by round.
Or you may be interested in foot-
ball, the latest news, Stock Ex-
change quotations, the weather
forecast, delightful concerts, or
an evening of dancing.
You can have all these, enjoyably
and pleasurably, in the comfort of

your own home, with a T.M.C. Wireless Receiver.
There is no trouble to you-T.M.C. have engineers in every large town,
who will install and periodically inspect the apparatus.
T.M.C. Wireless is particularly simple to work, and gives every
satisfaction.
T.M.C. Wireless Receivers, which are fully approved by the Postmaster -
General, bear the seal of the British Broadcasting Company.
The wide variety of models are entirely British made.

From £4 :5 : 0 upwards.
Including ali Royalties.

London, Birmingham, Manchester, Newcastle, Cardiff and Glasgow are broadcasting now.

Come and listen to them any evening up to 10 p.m. at our showrooms in
London, Birmingham, Belfast, Bristol, Cardiff, Glasgow, Leeds, Liver-
pool, Manchester, Newcastle, Sheffield.

IIrite to us for our nearest address.
SALES DEPT. AND SHOWROOMS -68, NEWMAN ST., LONDON, W.1. 'Phone: Museum 5381.

IDEAL HOME
EXHIBITION

March 1st to 24th.

MakesWireless
Worth While
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TELEPHONE MPG., O. LTD
1101,LINGSWORTH WORKS, MiLWICII,IONDON,S.E.21.

....
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Stand 11, Row D,
Main Hall. Stand 18,
New Hall Gallery.

The " Everset "
Crystal No ad-
justment neces-
sary. Fits any
crystal receiver,

10 '- each
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HULLO!!! CQ"-w"
WILL DAY still calling

WHY NOT JOIN THE CROWD
that daily throngs our premises, and secure your
share of the many wonderful lines we have

to offer ?
CRYSTAL SETS Stamped B.B.C. Fee Paid

From £ 1 Each.
A THOROUGHLY RELIABLE pair of Head Phones Stamped

B.B.C., The WONDERPHONE, 25s. pair.
Try the New Marvellous Crystal " DAYZIT E," With Silver

Detector Point, 2s. 6d.
Write in for safest Catalogue. TRADE SUPPLIED.

WILL DAY, L129 19
Phone: REGENT 4577

40%/WA0WWWar

Lisle Street, Leicester Square,
LONDON, W.C. 2.

Telegrams : TITLES, WESTRAND, LONDON.

'OS

Front all Book-sellers and
Newsagents, or
in case of special
difficulty send
313 direct: _

Special 1

Beciinnerg
Number

-0\-

\..\v".ss

VI's

PfyN

You
will enjoy

NO. 3
In addition to the usual splendid semi -technical
Articles, this new number of Modern Wireless
will contain Articles of special interest to the
bhinner.
He will be shown how to build and use a simple
Valve Set-how to get better results from his
present Set-in fact, No. 3 will be full of interest
to the man making his first ventures into the
vast fields of Wireless.

ORDER AT ONCE
don't risk

disappointment

RADIO PRESS, Ltd.,

Published
March 26.

Devereux Court,
STRAND, LONDON, W.C.2.

KlizifEls

RELIANCE RADIO
SERVICE CO.

THE "RELIANCE" No. 2
CRYSTAL RECEIVINC CABINET.

P.O. Reg. No. 277.
Consisting of Ebonite Panel in Oak case with
lid and clip. Tuning Coil with 900 metre
wave -length. 001 Fixed Condenser (hand
calibrated). Our patent Detector with Ironite
Crystal, copper spring in small 4 -jawed chuck,
ball joint action and variable pressure, the
whole totally enclosed in glass tube, thus elim-
inating dust and damp.
Accessories include 1 pair 4,000 ohms Britisl-si
made double Headphones. 100 feet 7/22
Stranded Copper Aerial Wire, 4 egg insulators,
40 feet insulated lead-in wire.
A guaranteed range of 15 to 20 miles, and will
take 3 pairs of double headphones
with perfect clearness. Each set
is tested and we confidently assert
that, for the price, it is the most
.liable yet offered to the public.

PRICE COMPLETE
(including B B.C. royalty)£3-15 -0

POSTAGE PAID.
We have other models in stock
Irons £2 15s. Od. to £15 15s. Od.
which may interest you. Call and
inspect without any obligation on
your part. Demonstrations every
evening between 5 and 7 p.m.
Hours, 9 a.m. to 7 p.m. Close at
1 p.m. on Saturdays.
Fully illustrated art catalogue
showing many sets to choose (torn
and a complete set of parts for
building up own sets, sent post
free upon receipt of 3d. in stamps.: It will pay you to send or cal on us a once. Our busi-
ness has been built up on courtesy, personal attention and good hone t va ue for money.

RELIANCE RADIO SERVICE CO.,
283, St. John Street, Clerkenwell, London, E.C.1.

(4 minutes from Angel, Islington, Phone:
end opposite Northampton Institute.) CLERKENWELL 4290
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THE GLASGOW BROADCASTING STATION.
By C. CREED MILLAR (2 M G).

A description of the opening of the new Scottish Station, and details of the apparatus installed, specially
compiled by our representative in Glasgow.

ON the evening of Tuesday, March 6th,
Scottish listeners -in were delighted to
hear the skirl of the bagpipes which

heralded the opening of 5 S C. Mr. J. C. W.
Reith, the general manager, then announced
that 5 S C, the Glasgow station of the British
Broadcasting Company, was calling. After a
few remarks he introduced Lord Gainford,
chairman of the company, who read tele-
grams of congratulation from Mr. Bonar Law,
the Lord Provosts of Edinburgh, Dundee,
Aberdeen, and Perth, and from the Principals
Of the Universities of St.Andrews, Edinburgh,
and Aberdeen. In the course of his speech
he emphasised the difficulty of pleasing
everyone, but said that the company would
make every endeavour to provide a pro-
gramme to suit all tastes.

The Lord Provost of Glasgow, Sir Thomas
1?axton, Bt., then made a short and inter-
esting speech and formally declared the
station open. -

Plenty of Scotch I '

Several orchestral and vocal items were
then given. After this, Sir Donald Macalister,
Principal of Glasgow University, referred
among other things to the valuable work
which William Thomson (later Isord Kelvin)
had done in the early days of wireless, and
expressed the hope that the station would
radiate nothing but peace and goodwill to
men.

At nine o'clock, Sir William Noble assured
his hearers that broadcasting in Scotland
would be well looked after, the general
manager being a Scot from Glasgow, two of
the six directors also being Scotch, and that
four others liked " Scotch " ! He expressed
sorrow that Edinburgh had perforce to be
left without a station, but the scheme laid
down by the B.B.C. and approved by the
Postmaster -General had been carefully
considered.

To an experimenter present, two points
of interest were noticeable, first that the
speakers stood two or three feet from the
microphone, and, second, that during certain
of the speeches, the sound of the speech in a
loud speaker at a demonstration on the floor
below was heard in the studio immediately
as each word was spoken, having travelled
over a mile of land line, and back to the
receiving aerial via the ether, being con-
siderably faster than an echo; thus showing
the great velocity of the wireless waves.

The Power Supply.
A short description of the station will pro-

bably be of interest. The -station proper is
situated in the tower of the Glasgow Cor-
poration's Power Station at Port Dundee,
while the studio is situated about a mile from
there in a place centrally situated and con-
venient for the various concert halls and
theatres.

The power supply is from the Corporation
power mains 500 volts D.C. supply. This
is transformed by a rotary converter to
500 volts alternating current at 300 cycles.
This A.C. is then led to the instrument room,

The Lord Provost 01 Glasgow opening the station with a speech to listeners -in. '

which is situated at the top of the tower.
The current is then supplied to a static
transformer which has two secondaries, one
to supply the high tension at about 10,000
volts, and the other to supply the low
voltage current for lighting the filaments
of the rectifying valves. The H.T. is passed
through the rectifying valves, where it be-
comes pulsating direct current. It is then
passed through a smoothing device con-
sisting of chokes and condensers, and
emerges as a supply of almost perfect D.C.
The carrier wave is almost pure, the ripple
being unnoticeable even a few miles from the
station.

The " Drive " Valve.'
The H.T. is then supplied to the " Drive "

valve and power valve plates. The purpose
of the " Drive " valve is to cause the power
valve to oscillate. If the power valve
osoillated of its own accord, the modulation
might be seriously impaired. The foregoing

describes the apparatus for producing the
carrier wave.

Amplification.
Commencing now at the studio, let us deal

with the modulation apparatus. The
artistes sing a few feet from the microphone,
which is of a special type, and is mounted
on a. pedestal in the centre of the studio. A
current is thus varied, and these variations
are amplified by a special amplifier with dull
emitter valves, the filaments of which are
coated, with thorium oxide to increase the
emission. The degree of amplification is
varied by an operator, who listens in on a
receiving set continuously, to suit the in-
dividual voices.

The current is then passed over a special
cable laid through the existing Post Office
conduits to the actual station about a mile
away. The  variations are then further
amplified by a two -valve power amplifier,

(Continued on next page).

Lord Gainford examining the transmitting gear. With him is Mr. Reith, General Manager of the B.B.C.
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THE GLASGOW.STATION
'(Continued from previous- page)

the last valve the plate of which is connected
through a radio frequency choke to the
anode of the power valve. The H.T.
supply is connected through a speech choke,
consisting of a large number of turns of wire
on an iron core, to the plates of each of
these valves.

The microphone current causes a greater
or lesser current to flow through the modu-
lator valve, thus taking away the power
from the oscillating valve. In this way the
carrier wave is modulated by the speech.
The basic principle of this type of control is
the form of " choke control " familiar to
amateur transmitters. The size of the valves
can be seen from the photos and the cost is
in the neighbourhood of £20 each.

The Aerial and Earth.
The aerial, which is of the cage type,

consists of four wires separated round hoops
of about 4 ft. 6 ins. diameter, and is about
180 ft. long. The top, which is attached to
one of the Power station chimneys, is about
230 ft. above ground level. The " earth " is
composed of three plates buried on each side
of the tower except the aerial side.

Each instrument frame and also the main
earth from the oscillator panel is connected
to a plate in the centre of the floor. From
this plate twelve copper strips radiate, four
to each earth plate. In view of the height
of the transmitting room above the ground,
it has been found necessary to insulate these
earth lead's all the way down to the earth
plates. The aerial insulators consist of 16
porcelain reels strung " in series," the
finished insulator being about 7 ft. long.

The Musical Director.
The actual transmitting apparatus was

installed by the Marconi company under
the direction of Mr. J. I. Lloyd. The studio
apparatus is of Western Electric manu-
facture and was installed under the super-
vision of Mr. A. E. Thompson, who was
associated with the Birmingham station.
Tke musical director, Mr. Herbert Carruthers,
has an excellent knowledge of Scottish
musical taste, having been organist in one

. of the best Glasgow churches.

Official Range.
The range is given officially as 75 miles,

but there is no doubt that, under favour-
able conditions,this will be greatly exceeded,
although considerable difficulty was ex-
perienced in some northern districts on the
opening night, when double power (i.e., 3
kilowatts) was used.

It is understood that, before deciding
whether Aberdeen is to have its own
station, the B.B.C. will see whether or not
5 S C is able to cover the ground. There
is a possibility of a power of 3 kilowatts
being eventually used.

Note.-The photographs with this article
were specially taken for " Popular
Wireless." Applications for their use
must be made to the Editor, " Popular
IV ireless," The Fledway House,
Farringdon Street, London, E .0 .4.

The rectifying, drive. and power panel. The earth plate strips cannot be seen in this photo, but
meet just in front of the power panel and travel to earth via a specially insulated tube let through

the floor of the transmitting room.

.0 0 0 .0. 0 a> 0 0 0 0 0 0 -0 0 0

The " sausage " or cage type aerial has been adopted at the Glasgow Station. The normal range
of 5 S C is given as 75 miles, but this is, of course, much greater in actual practice,
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THE RADIONETTE V 2
P.M.G. Broadcast Receiver.

The RADIONETTE V 2. Price 10 guineas,
inclusive of B.B.C. duty, without Valves.

The Radionette V 2 is a combination of
the popular Radionette Receiver and the
Radionette 2 -Valve note magnifier. The
whole mounted together forming a hand-

some unit of extraordinary power.
The Radionette V 2 is guaranteed to give perfect reception
under following conditions :
40 miles for Broadcasting Stations with Headphones
25 ft ff Loud Speaker
15 tf ft ft 314 Loud Speakers

and
with a couple of wires stretched across the ceiling of any
room or with any other type of indoor aerial will take 6 to
12 headphones within 10 miles of any Broadcasting Station.

For Private Dances, Restaurants, and Tea Rooms the Radionette V2
is all you require.

The best guarantee we can offer is

A SEVEN DAYS' FREE TRIAL IN YOUR HOME.
If you are not satisfied, return it, and we will refund your money.

The

The Radionette
Receiver, only

37,'6
inclusive of

B.B.C. duty.

RtaitCione11`..e
r f

GUARANTEES MAXIMUM RESULTS

The Radionette No. I outfit includes
Radionette Receiver,

a pair of Siemen's super -sensitive
headphones two Crystor aerial insula-
tors and I00 ft. Copper aerial wire.

Broadcasting Duty,

The Radionette V 2
Note Magnifier,

8 Guineas.
(Inclusive of B.B.C. Duty.)
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STOCKED EVERYWHERE
.fst:.

P7oc' 44e' A'
by all leading agents. . .

:;$ . .
' '77.P s','"& -*o4, .. .'

WirelerrAgerkcierit_D
162, Shaftesbury Av., London, W.C.2

Late of 04, Mortimer Street, London, W. I

'Phone: Museum 2672.
Wrants: Adragonax, Wesdo,

London.

Agents: Radionette production now
exceeds 400 per week and we can
guarantee delivery within 48 V L`. ,$'\ 9 00 A,O0-, \... rtr .hours of receipt of orders. h h $'

' :...' S, 4,,, 0 0 $' 0
'''' ,t,' Z5" c.,' b . ..1'4, 6s No 0 0.4' .,,,,
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WIRELESS FOR ALL
CRYSTONE JUNIOR CRYSTAL SET

2s/- Including B.B.C. Royalty_
Complete with HEADPHONE, AERIAL WIRE, INSULATORS
and LEADING -IN TUBE (Postage 2,'-) £2-14-6

2 -Valve Sets, Including B.B.C. £9-0-0
Complete with ACCUMULATOR, AERIAL WIRE, VALVES
and INSULATORS (Carriage 3,'-) S,12-19-6

3 -Valve Sets, Including B.B.C. £13-5-0
Complete with PHONES, ACCUMULATORS, AERIAL WIRE,
VALVES and INSULATORS (Carriage £18-14-6

FRAME AERIALS 15/- Complete, (Post 2/-)
LIGHTWEIGHT PHONES, 2,000 ohm, superior finish, equal to the best makes ONLY 25/- (Post 1/-)

WE ALSO CARRY LARGE STOCKS OF OTHER WIRELESS ACCESSORIES.

LIVE AGENTS WANTED IN ALL DISTRICTS.

THE LIGHTING SUPPLIES CO
2. FINSBURY AVENUE. ELDON STREET, LONDON, E.C.2.

'Phones: LONDON WALL 2475. ALSO AT 313, OXFORD ROAD, MANCHESTER.

BUY
AND

oammBUILDmiummarzgailitt
YOUR SETS FROM

BROWN'S OF MANCHESTER
A Few Good Lines to be going on with.

SINGLE EARPIECES (complete with cord), 2,000 Ohms .. .

( ,, handle and cord), 4;000 ohms
DOUBLE DEA BPIIONES (French' type), 4,000 ohms ..

8,000 ohms .. ..
(imitation'tortoiseshell bands), a lovely

instrument and cflicient, 4,000 ohms.
(" Sterling " snake), 4,000 ohms ..

8,000 ohms ..
(BROWN'S make), featherweight type

" F," 4,000 ohms .. .. .. 30 -
type" D," 9,000 ohms 52; -

REPAIRS to Headphones and Adjustments by competent staff.
VARIABLE CONDENSERS, .001 mfd. .. .. .. 1 2 6

.. '0005 . .. .-1 0 -.
IP If .0003 7.6

, VERNIER_ ... .. 5-
CRYST'AL DETECTORS (on ebonite base, complete with terminals) 2/9
LEAD -IN -TERMINALS, ebonite with brass terminals (excellent

make) .. .. .. .. 6 -in., 1 /6 ; 9 -in., 1 /9: 12 -in. 2/ -
ACCUMULATORS of all sizes in stock, charged and repaired.

WIRES, TOOLS and SCREWS of every description.

CALL OR WRITE FOR OUR LIST, 3d., showing more good lines.
Postage free on orders of 30/- or over.

1.1

Estd.
over
30

years.

BROWN & Co.,
Electrical and Radio Engineers,

17, NEWTON STREET,
PICCADILLY,
MANCHESTER.

8,-
10)-
21/-
22/6

27/6
32/-
401 -

'Phone:
649
6912.

ONE SET SELLS NINE
IE On the 24th February a No. 2 MELOHAY " Crystal receiving Set 

was purchased and used 18 miles out of London.
In Another set was quickly sold on the recommendation of the purchaser. 

Nine sales in 12 days were traced to the first purchase ; a chain of nine
III recommendations each by a different purchaser. The case is typical IIof scores we have recorded. Facts speak louder than words-louder II
II than any Loud Speaker that can be imagined.

111

HAVE YOU MADE UP YOUR MIND TO HAVE A

" MELOHAY 7

CRYSTAL OP VALVE RECEIVING SET ?
Don't go by the prices! We do not believe. in fancy prices. Youcan pay much more than the cost of a Melohay " and get a much
inferior set. If you want a Crystal set there is none at the price to
equal the

" MELOHAY No. 2 at 35,1-
B.B.C. Royalty 7,6. Carr. and Packing 2,6 extra.

The sensitiveness of this set is remarkable. The speaking and singing
voice. Instrumental Music, etc . are received not only with wonderful

IN clearness but with very exceptional volume. You cannot ge, such 111 value except in a Me/ohaY..
IF YOU WANT A VALVE SET YOU CAN FIND

MI nothing with a single valve to give you such good service and satisfac- tion as the

 " M E LOHAY " Bmodelat16 6s.
B.B.C. Royalty. Carr. and Parking extra.

This model fully complies with the requirements of the Postmaster-
General yet for efficiency is unequalled. The most simple to operate.

MI A range of other Crystal and Valve Sets, amplifiers, loud speakers,
MI headphones (from 1 Guinea). etc.

For EVERYTHING IN WIRELESS send to

HAYES, LIMITED,
m 342-344, Euston Road, LONDON, N.W. 1.

U

URI Telephony: MUSEUM 3541 RP MEM WV!
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A CHEAP VARIABLE CONDENSER
OF LARGE CAPACITY.

AVARIABLE condenser of large
capacity-say, .002 mfd.-is an
item which is not within the reach

of everyone's purse, and its construction
entails an accuracy and mechanical skill
not possessed by the average experimenter.
A small variable condenser of .0002 rafd.
is not very expensive, and the following
details show how this may be increased
to a . much more useful size without great
expense, and still be continuously variable.

6 8/1 4ciwth nut

-1 Ebonite
2-x

Copper foil, separate
by mica

cm. overlap for .000/ mfds

74.971.

The idea was originally used for economi-
cal reasons, but with the introduction of
broadcasting the small capacity is a
decided advantage ; in fact, taking the
place of the so-called vernier.

In the first place, it is necessary to put
together several fixed condensers, the
smallest equal to the variable one at its
maximum, the second double the first,
and the third double the second, and so

 on according to the maximum required.
Fig. 1 shows the construction of a fixed

condnser, and by making the overlap of
each double the previous one, -the successive
ones may be constructed.

Fig. 2 shows how each is adjusted. The
first is arranged in parallel with the variable,
using temporary connections, and the area
of overlap decreased until No. 1 gives
the same signal with the variable at
minimum as the variable at its maximum
does alone. The tuning is -best done on the
silent point of a continuous wave station,
and, though rather tedious, is very fascinat-
ing. No. 1 is -then placed permanently
in parallel with the variable, and No. 2
adjusted in the same way to give the

same signal as  No. 1 plus variable. In
this way the successive, stages are built up.

Fig. 3 shows the method of assembling.
In brief, any of the fixed units may be
placed in parallel with the variable con-
denser by means of plugs or small knife

-A CRITIQUE OF THE
WIRELESS EXHIBITS AT

OLYMPIA
(Faed from last Tt by,roZarWire1ess

" Technical
Staff) .

AFIVE-VALVE Jacobean !Cabinet holds
the chief place on the Fellows Mag-
neto Co., Ltd., stall. In it are incor-

porated a Brown loud speaker and a Micro-
phone amplifier. The back of the cabinet
lifts out very easily and thus provides very
handy access to the " works ' of the whole
set. Sharing the honours with thiS set is a
" Super " two -valve receiver. This con-
tains one H.F. amplifying valve and a
detector, but the range, claimed for it is
responsible for its name ; it has nothing
to do with - the Armstrong "Super," of
course.

Siemens Bros. & Co., Ltd., combined
crystal and valve set, requires special
attention among the many exhibits of the
above firm. Neatly arranged, it is capable'
ef acting as either a crystal rectifier alone,
a valve detector alone, or a combined crystal
detector and valve magnifier. All varia-
tions are controlled by the simple movement
of a single three:way switch. Either H.R.

250 and 500 watt combined transmitter. Sent in by Mr.

switches. The former are possibly the
easier to make. Mounted by the side of
the variable unit, and used in conjunction
with a series parallel switch, the whole
makes an extremely useful and cheap
tuning condenser. Fig. 4 shows how the
wiring is arranged.

.leg. 3
Aerial lop a l Indertenie tf Grid
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M. Keenan, 5, Turner Street, Townhead, Glasgow.

or L.R. phones can be employed, or, if
desired, both types together.

A four -valve cabinet set also is worth
noticing, as it claims to be so selective that
if it were operated next door to 2 L 0 you
would be able to tune out that station and
receive any other within range.

On the Metropolitan -Vickers, Ltd., stall
is shown a very neat cabinet four -valve set,
1 H.F. Det. 2 L.F., using variometer tuning
throughout. It employs reaction on the
tuned anode of the H.F. valve. The switches
controlling the tuning are so arranged that
a little slot in the switch arm enables you
to mark the exact position of the station on
an aluminium plate. A plugging arrange-
ment allows of the use of either the two
valves-H.F. and Det.-or the addition of
a two -valve L.F. amplifier. It is said that
the New Jersey station W J Z has been
received perfectly on this set at Manchester.

(To be concluded next week.)



Popular ll'ircics Weekly, March 24th, 1923.

-tv2w.

averal Madt
iitt 3 eecl-.ianis

ALMOST any form of Mast will
serve to cirry an Aerial, but it is
much better in the long run to

put up something better and be free
from Aerial troubles.
This new steel Mast is 30 feet high, in
three interlocking sections, and is im-
mensely strong.

30 ft. Mast in three
sections without fittings

Complete with galvanised
straining wire, pulley,
strainers and iron pegs,
but without Aerial Wire

50/.
Carr. forward.

65/ -
Carr. forward.

CI To the first 50 purchasers
-11 of complete Masts, we will

give free of charge 150
feet stranded copper Aerial
Wire, two shell insulators,
and one ebonite lead-in
tube.

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

to& when buying
'Phones

WHEN you ask for a pair of Ericsson Telephones
see that you get them-with their trade mark and

BBC stamp. Certain dealers are pushing another line
made abroad as Ericsson's which have not been passed
by the P.M.G. So when you want Ericsson 'phones
firmly refuse any telephones without these marks.

Write to -nigh` for ists, also particulars
of our valve and crystal sets.

THE BRITISH L. M. ERICSSON MFG. CO. LTD.
International Buildings,

67-73. Kingsway, London, W.C.2

2,000 ohms, price ,

I 31/-; 4,000 ohms,;
I price 32/-. AU re- I

sislances in stock.,

Telephones

TOOLS! TOOLS!
HERE'S YOUR CHANCE.

We- have just received a further consignment
of TOOLS of all kinds (ex -Govt. surplus),
which we are offering to the publ c at much
under cost prices. These goods are all NEW,
though some may be slightly soiled.

YOU CANNOT AFFORD TO
MIssS THIS OPPORTUNITY.

Be wise and replenish your Tool
Kit while you have the chance.

SEND TO -DAY
for our New Bargain List
No. 23A, Fully Illustrated.
It will certainly pay you.

GEO. ADAMS
(Dept. P.W.).

255-6, HIGH HOLBORN,
LONDON, W.C.1. -
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PART IX. CONCERNING AERIALS.

THE function of an aerial, whether used
for the transmission or reception of
wireless signals, is to act as a suit-

able medium in which to produce electrical
vibrations. By means of various kinds of
instruments, electrical vibrations are set
up in a transmitting aerial at a certain
place. The vibrations so caused give rise
to energy waves which flow out in all direc-
tions through space, and these energy waves
in turn set up sympathetic vibrations in a
receiving aerial many miles away. In each
case, the first duty of the aerial, as it were,
is to enable electrical vibrations or oscilla-
tions to be produced in it.

The simplest, though not the most
efficient, form of aerial is a single length of
wire stretching up out of the earth. If the
wire is a long one, it will have a natural
tendency to vibrate slowly, and, if it is a
short one, it will have a natural tendency to
vibrate rapidly. This characteristic can be
illustrated by a simple analogy. If you
bend a short cane between your hands, for
instance, and then let go -your grip on one
end, the cane will spring back and " vi-
brate " fairly rapidly. On the other hand,
if you repeat the experiment with a very
much longer cane, you will find that the
vibrations occur much more slowly.

A Necessary Condition.
Whether the cane. be long or short, how-

ever, it must be gripped firmly at one end
in order- to permit of good strong vibrations
being set up in it. If it be held carelessly or
loosely, it cannot be vibrated. This is
analagous to the necessity for connecting a
wireless aerial 'to earth. One end of the
aerial is gripped firmly by the earth, so to
speak, and if the emmection between the
aerial and earth be made carelessly and
loosely-i.e., if theme is a bad electrical con,
tact between them --it will be impossible to
produce electrical vibrations in the wire. In

By MICRAEL EGAN.

practice, therefore, it is advisable to solder
the end of the aerial wire to some metal
object that is firmly connected to the solid
earth.

As I have already explained in a previous
article. the length of the waves sent out
from wireless transmitting stations varies
considerably. Some stations send on very -
long waves,. whilst others send on com-
paratively short waves. When the waves
are long, moreover, they arrive at the re-
ceiving station comparatively infrequently.
On the other hand, when the waves are
short they arrive at the receiving station
very frequently. The, waves that are sent
out from the big station in Paris, for in-
stance, are 2,600 metres in length, whilst
those sent out by the Birmingham broadcast-
ing station are only 425 metres in length.

A Matter of Length.
I have chosen these two stations at

random. Now, what does this difference
in wave -length actually signify ? It sig-
nifies, in the first place, that the waves from
the Birmingham station arrive at a receiv-
ing aerial about six times more rapidly
than those sent out from Paris. In other
words, about six complete waves arrive
from Birmingham in the time taken for
one complete. wave to arrive from Paris.
Now, at which of these frequencies is the
receiving aerial going to vibrate ? Will it
vibrate rapidly in sympathy with the waves

'from Birmingham, or will it vibrate slowly
in sympathy with the waves from Paris ?

The answers to these questions depend
almost entirely upon the character of the
receiving aerial itself. Every aerial has a

- tendency to vibrate at a definite frequency.
A short aerial Will tend to vibrate at a com-
paratively high frequency, and a long aerial
will tend to vibrate at a lower frequency,
as indicated by. the analogy of the short

In Birmingham and round about the children enjoy Uncle Tom and Uncle Edgar 3nst as the London
Uncles are enjoyed.

pixernerlt

and long canes in a preceding paragraph.
A very long receiving aerial will, there-

fore, tend to respond to the waves sent out
from Paris, whilst a shorter aerial will tend
to vibrate in response to the waves sent
out from Birmingham.

This does not mean that you must alter
the actual length of a receiving aerial each
time you wish tmreeeive signals of different
wave -length. By means of a Variable tuning
coil and -a variable condenser you can alter
the natural frequency of your aerial within
limits. These limits, however, will be
determined by the actual amount of wire
that comprises the aerial itself.. You
cannot just go on adding coils of wire and
condensers to a short aerial indefinitely, in
the hope that you will make it suitable for
-the reception of long waves. You can only
do so within limits. But if you want to get
the best results the length of your aerial
should be proportionate to the length of the
waves you wish to receive.

Loop and Frame Aerials.
I referred just now to the necessity for

' having one end of the aerial firmly em-
bedded in the ground: I should have
mentioned that this is only one means of
rendering an aerial suitable for being vi-
brated. It is not the only means. If you
recall the analogy of the violin string, you
will notice that this is an instance of Vibra-
tions being produced in something that is
gripped firmly at both ends. The same con-
ditions can obtain in connection with a
wireless aerial. Instead of " earthing " one
end of the aerial, both ends may be " made
fast " to the receiver.

This is the way in which a " loop " aerial
is connected up. Each end of the wire that
forms -the aerial is taken to one side of the
receiver-i.e., to the terminals marked
" aerial " and " earth." The aerial may,
therefore, be regarded as being held at both
ends by the receiver. It is, as it were,
stretched between the " aerial: and " earth"
ternials.

An aerial of this kind has a very marked
directional characteristic.. If used as a trans-
mitter, it will radiate most of its energy in
the direction in which the plane.of the loop
points, and, if used as a receiver, it will
absorb the greatest amount of energy from
the same direction. Though outdoor loop.
aerials are usually formed by a single large
span of wire, when used for- indoor purposes
this form is not convenient, owing to the
small amount of space available.

This difficulty is overcome, however, by
winding a number of small loops on a
wooden frame of convenient size, all the
loops being joined together in series. That
is to say, the loops are all wound from the
same long stretch of wire, the size of the
frame, and the number of turns of wire
determining the total length, and, hence
the natural frequency of the aerial.
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TRACING FAULTS IN VALVE SETS.
By G. V. DOWDING, Grad.I.E.E.

CONTINUAL crackling, rushing, roaring
noises, that drown all signals save the
loudest, and cause one to tear the

phones off, gently or otherwise, according
to one's temperament, are the most common
symptoms of a " seedy " alve set. The
worst part about it, too, is that there are
quite a number of different things that can
cause the trouble. Probably the most
usual is that one of the cells in the H.T.
battery has developed an internal fault,
and is indulging in a little effort of local and
individual internal activity-in other words,
is " dud." By cutting cells out .of circuit
one by one, the faulty cell can sometimes
be located and dispensed with ; but the best
scheme ,is to endeavour to borrow another
H.T. battery from the owner of another
valve set to try out, because, generally
speaking, when one cell of an H.T. unit
gives out, the others will very quickly
follow. Buy another battery, but do not
throw the old one away, because, to a certain
extent, it will recover and will prove a
useful " stand-by."

Having tested the H.T. battery and
finding that to be 0.K, the next thing to
do is to examine the accumulator. Take
note whether there is any sign of sulphating,
which can clearly be identified by the white
substance that collects on the plates
should this be happening. Sulphating is
caused by carelessness in not keeping the
cells well charged, or in allowing them to
stand idle for lengthy periods without
attention. To avoid trouble from this
source, everyone that handles accumu-
lators should possess a voltmeter, and should
test the cells while they are connected to the
set, with the valves turned on, at frequent
intervals: As soon as the voltage per cell
falls below 1.8 volts under these conditions
it should be taken along to the electrician
for re -charging.

Some Elusive Points
Keep the terminals of the accumulator

well greased to prevent corrosion, and the
top dry and very slightly greased to pre-
vent acid creeping. If the aforementioned
advice is- strictly followed, there will be
one, at least, of the many causes of " roar-
ing " prevented. -

.The -next possible cause lies in the
metallic connections of the circuit. A loose
or dirty ponnection can cause the trouble,
and all leads, terminals, plugs, and sockets
should be run over and carefully cleaned
and tightened. Take out the valve or
valves, and clean the valve pins or " legs "
and their sockets. Examine the small
terminals situated on the back of the
telephone earpieces. Possibly there might
be a fault in the earpieces themselves. They
might even be partially burnt out if very
heavy work has been carried out without
the insertion of a telephone transformer. If
there are several telephones in series on the
set, try shorting them, one pair at a time,
and if Conditions should improve to any
considerable extent while doing se, then the
telephones that are so " shorted " will be
the culprits. The same test can be carried

out with each individual earpiece by con-
necting their little terminals together.

Examine the filament resistance from the
point of view of its action, and run it back-
wards and forwards several times rather
quickly ; this will, of course, clean up the
point of contact between the moving arm
and the wire.

That fairly well covers all possible causes
of the " roaring " trouble, as far as the
outside of the set is concerned, and should
the careful application of all  the foregoing
tests not result in successfully cutting it
out, then one can only come to the con-
clusion that the fault exists somewhere in
the inside wiring. At this, point I would
not advise the beginner to attempt to dis-
mantle the set, although later on I hope
he will find that it is not much more difficult
to deal with the set from that point of view
than it is from the outside.

Local Interference
Intermittent rushing and roaring sounds

can be caused .by the passing of electric
trains and trams, whilst regular humming
sounds can be induced from electric light
or power mains, and it is only fitting in
such an article  as this that a few words
should be said on how to handle such
interference. In the first place aerials,
wiring, and earth leads should be kept
as far away from and as near to right angles
as possible to any electric light, power,
or phone wires or cables. - Should one be
situated uncomfortably close to such mains
or to a tramway, electric railway, or power -
station, then undue low frequency ampli-
fication should be avoided. Such inter-
ference is usually of low frequency, and,
therefore, it stands to reason that low
frequency magnification should be avoided.
Two L.F. should be the maximum, and
should only be employed where a stage or
so of H.F. amplification is used, as this
latter will act to a certain extent as a
filter to such disturbances. Better still,
cut L.F. amplification out altogether, and
give the loudspeaker a miss, sticking to the
phones, which, after all, have quite a number
of other advantages.

Having carefully taken note that the
above has been carried out carefully, and
still the interference is markedly noticeable,
there are still a few other things that can
be done. The most useful will be to employ
what is known as a counterpoise, or balanced
earth. Quite a number of the disturbances
mentioned above make themselves evident
in the form of earth currents caused by
leakage, and the introduction of a balanced
earth will prevent such currents entering
into the set. In effect, such an earth is
really another aerial similar in dimensions,
directiorr, etc., to the real aerial, and
insulated in the same way with the usual
insulators and lead in tube, but suspended
only a few feet above the ground. Should
this fail, then, as a last resort, one can try
screening the set. This is accomplished by
either placing the complete set in a box,
made of soft sheet iron, so that as little of
the set and its wiring is exposed as possible,
or by lining the inside of the set, should it

be fairly easily accessible, with lead or tin
foil. In each case, a wire should be taken
from the screening material, and connected
to a direct earth, and not the balancing
earth. The object of such a screen is to
shield the set from the electromagnetic
waves generated by such things as A.C.
mains, sparking " tramcars, etc.
Complete Failure

Now we come to perhaps what is the most
baffling of all symptoms-complete failure.
There is nothing so totally disheartening
to the beginner as a valve set that abso-
lutely refuses to produce a sound in the
phones. Practically all the points dealt
with in that part of the article dealing with
continuous rushing and roaring noises
obtain in the case of complete loss of signals.
Connections must all be examined, tightened
and cleaned, etc., just as detailed in the
other case. Perhaps the ILT. battery
has completely " petered out." Test it
by momentarily shorting it with a small
piece of wire across its terminals. A nice,
crisp spark should result ; if it does not,
then the days of that particular battery
are numbered. Don't carry out the same
test in the case of the accumulator employed
for the filament lighting of the valve,.
because this type of battery does not possess
the internal resistance of a dry battery,
and would therefore momentarily pour
out as much current as the wire would carry.
As you will by now no doubt know, this
would cause the cell to discharge more
current than it should be allowed to do,
which would cause the plates to buckle.
However, it need hardly be added, even dry
batteries should not be unnecessarily
" shorted," because, as a matter of fact,
their design is such that their rate of com-
fortable discharge is considerably below
that of its voltage divided by its internal
resistance. That is a little application of
Ohm's Law which you need hardly worry
about if you are not interested.
" Freak " Results

Dealing with total loss or partial loss of
signals, mention must be- made of the
aerial and local conditions. However, as
such articles as " Hints on Aerials and
others that have appeared in this supple-
ment have dealt with the faults and
maintenance of aerials in detail, I will pass
the aerial and its insulation and freedom
from damp, etc., as O.K.

With regard to local conditions, I must
make mention of what is known as ampli-
fying heterodyning. This is, in effect, the-
re -radiation or building up of the ether
waves by the relaying action of the more
poweeful valve receiving stations. Such is
presumed to be the cause of many of the
so-called " freak " results obtained on
crystal and one -valve sets, and would appear
to Le a quite feasible explanation. There-
fore, should you have several neighbours
who possess five, six, or seven valve sets,
there may come an evening when not one
of them is enjoying the reception of broad-
cast concerts, and you are not able to obtain
assistance in your reception by means of
the relaying action of such stations. This is
put forward more or less tentatively and
may well be open to criticism; but if
accepted, provides, anyway, quite a possible
explanation of such phenomena as "fading,"
" giraffing," and general " freak " results,
which, although quite an interesting side-
line of wireless, are rather without the
scope of discussion in this article.
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AMPLIFIERS FOR CRYSTAL SETS.

IN the first place it is useless to add
another crystal detector to the set in
the hope that it will increase the range 

of reception or signal strength, because
crystal detectors do not, like valves,
amplify, they only rectify, and this latter
is only necessary once in the life of a
received signal. But it must be added that
where one is a good distance from the
broadcasting station, and signals are -weak
on a crystal set, by replacing the
crystal for one admittedly less stable
but more sensitive it is possible to increase,
the strength of the signals consider-
ably. For instance, a really sensitive
detector consists of a galena crystal with a
fine gold wire contact, but it is very tricky to
handle and keep in adjustment.

The next step that the earnest seeker of
loud speaker signals on a crystal set will
take unless he is warned in time, is to search
round for some entrance into the set into
which he could pour some local energy
from a dry battery in order to help the
received signals on their way through the
telephones. Such a procedure, however,
will not prove wise ; nice, sensitive crystal
detectors will lose their sensitive points
very rapidly if a local battery is brought
into circuit, even with the help of that
mysterious instrument, the potentiometer.

Low -Frequency Amplification.
With the assistance of a microphone and

a spare telephone earpiece, a microphonic
relay can be constructed on the lines
described in another issue of POPULAR
WIRELESS, or microphonic relays can be
purchased complete and ready for use, but
they possess several limitations. In the first
place such contrivances are very tricky to
handle, require very careful adjustments,
and are very sensitive 'to mechanical
vibration. Finally, they can only be usefully
employed as amplifiers of lsignals audible
before their introduction into the circuit.

If signals are just audible on your crystal
set, and you desire to increase their strength
so that several people can listen in comfort-
ably, then a one -valve low frequency
amplifier should be used. This is connected
to the telephone terminals of the crystal
set and should, if of good construction,
magnify the signals by at least four times.

In eases where signals are comfortably
strong, and it is desired to employ a loud
speaker, probably a two -valve low frequency
amplifier will be required. This may sound
a lot, but very loud signals are required for
efficient loud speaker work. As a matter of
fact, if year crystal set is providing comfort-
able signals to everybody, who desires to
listen in,then bar the loud speaker-you will
not consider it worth all the extra initial
expense and expense of upkeep. Good
telephony on a crystal set in headphones
is unsurpassable.

Signals Must Be A'-dible.
The addition of low frequency amplifying

panels does not in any way affect the
connections of the set, except that the
telephones are transferred to the " Output "

(phone) terminals of the amplifier, while
this latter is connected to the phone
terminals of the set. Also it must be added
that low frequency amplification does not
increase the range of reception of a set to -

any appreciable extent. In order to do this,
the valves must be employed in a high -
frequency capacity, which merely means
that they must amplify the signals before
they come to the stage where they are
detected. Generally speaking, low -frequency
amplification is useless except when dealing
with audible signals. To bring them into
audibility, high -frequency amplication is
required, and unfortunately it is not so
easy in its application. The awkward part
about it is that the amplifying must come
between the tuner and the detector. The
signals will require tuning in by means

A Norwegian Operator in his Cabin.

of a variable inductance coil and perhaps a
variable condenser in the usual way, but
immediately they have been tuned in they
must be amplified before they pass through
the detector.

A More DiMcult Stage.
This would sound rather paradoxical

without further explanation. It must be
understood that even in the case of a
humble possessor of a crystal set and an
" averagely good " outdoor aerial, signals

from American broadcasting stations will
be cutting by in the form of ether waves
and inducing small currents of electricity
into his aerial. But these currents will be
small in every sense of the word, and far too
small to actuate his telephone receivers'
without some very considerable amplifica-
tion.

We will take a more practical example.
Let us presume that you are thirty-five or
so miles away from a broadcasting station,
and that in ignorance you have purchased a
crystal receiver, believing that with it you
will be able to comfortably receive the
concerts from the broadcasting station.
Now there will be, comparatively speaking,
quite a fair amount of energy induced into
your aerial by this broadcasting station,
but not sufficient to actuate the telephone
receivers without amplification ; further, it
will be useless to pass this current through
the detector for rectification until it has been
strengthened, because amplification cannot
be performed with a weak current of
electricity so weak that it cannot actuate
sensitive wireless phones after it has over-
come the resistance of the detector.

It will be judged from the foregoing that
although high -frequency amplification is
very desirable in certain circumstances, it
is rather difficult in its application in the case
of the ordinary crystal receiver. Therefore
if it is a question of considerably increasing
the range of reception there are two alterna-
tives only, and they are firstly to purchase
a more suitable and sensitive receiver or to
endeavour to graduate out of the "begin-
ner's " stage as soon as possible, and join the
ranks of the " experimenter."

Possessing but a broadcast licence activi-
ties of this nature are decidedly limited,
but one can, even with B.B.C. stamped
apparatus, carry out quite a few experi-
ments in arrangement of instruments as
differentiated from actual modification.
For instance, no official objection is raised
t6 the addition of B.B.C. stamped appar-
atus to B.B.C. stamped sets providing the
internal wiring of such are not interfered
with.

One of the practical classes in wireless held at the Cottridge Day Continuation School, Birmingham.
The station call sign is 2 U K.
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QUESTIONS & ANSWERS FOR BEGINNERS.
NOTE.- On this page the beginner will find a selection of questions and answers which will concisely deal
with many little problems met with in the erection of a wireless receiver. Readers are invited to send
their queries to the Technical Dept., Room 138, The Fleetway House, Farringdon Street, London, E.C.4,

where they will be carefully and promptly dealt with. Replies are sent by post free of any charge.

Q. Why is steel used for permanent
magnets and soft iron for electro-magnets ?

A. Because the arrangement of the par-
ticles of metal varies in the two cases.
When steel is magnetised these particles
arrange themselves end to end, forming
continuous chains of magnets. The same
happens in the soft iron, the only difference
being that soft iron is more easily magnetised
than steeL But, when the magnetising
influence is removed, in the case of the iron,
the little particles resume their former posi-
tions, and do not remain end to end, as is the
case- when the iron is acting as a magnet.
The steel particles, on the other hand,
remain in their end to end position after
the magnetising influence has been re-
moved, and thus the magnetic properties
of the metal are preserved. Before magnet-
isation the particles in both metals are
arranged in apparently no definite order,
but are scattered about in all directions ;
it is only when the magnetising force acts
upon them that they rearrange themselves
in definite lines, end to end, down the bar of
metal, and thus form the magnet.

* *

Q. Why does the bulb of a valve get
black after use ?

A. The black coating on the glass is due
to the particles of filament that have been
torn off and flung on the glass by the tre-
mendous force of the electrons as they fly
from the filament to the plate. Eventually
this tearing off of lumps of filament,
though very small, results in the wearing
out of the thin wire, and this is why the
valves eventually " burn out."

* * *

- Q. What is meant by a soft valve ?
A. A valve which, though it has been

evacuated. to a certain extent, still contains
some residual air or gas. The degree of
softness or hardness of a valve depends upon
the degree of evacuation to which the valve
has been submitted. A " soft " valve will
be found to be a very good rectifier or
detector, while the hard type is best used
as an amplifier.

* * *

Q. Will 8,000 ohm phones do for a
crystal set ?

A. Yes, quite well, but either 8,000 or
4,000 can be used.

* * *

Q. What crystal is the best ?
A. You will probably find that one of

the forms of treated galena will, be most
satisfactory. Try Hertzite or Permanite,
using a copper or silver ." cats -whisker "
contact.

* * *

Q. What capacity should the telephone
condenser have ?

A. About '001 mfd. The value is not
all that critical so that you need not have it
exactly -001 mfd.

* * *

Q. How much wire shall I want to wind
a coil to tune to 1,000 metres if I use a
former of about 3" diameter

A. if you use 24 gauge S.W.G. enamelled
wire about 8 ozs. should be ample. You
will need somewhere about 120 turns.

Q. What is the wave -length of a coil
whose dimensions are 4" diameter, 5" long.
and wound with 110 turns of 26 S.W.G.

?

A. Roughly, about 280 to 1,000 metres
if you are using an average sized aerial.

* * *

Q. What plate voltage must be used for
two " ORA " valves ?

A. This cannot be said definitely. You
should have a H.T. battery capable of being
tapped so that you can vary the voltage be-
tween 30 and 60 volts. Probably 45-50
volts will be somewhere near the correct
value.

* * *
Q. How is an Experimental Licence

obtained ?
A. Write to the Secretary, G.P.O., Lon-

don, and ask for an Experimental Licence
form. This must be filled in and returned
to the G.P.O. The 10s. fee will be payable

A.  Because it depends upon how the
reaction is obtained, as to whether it is
likely to cause interference to other listeners -
in or not. If the reaction effect is obtained
by coupling the reaction coil to an internal
coil-like the H.F. transformer-where
there is a valve between it and the radiatory
systeM (aerial), then the reaction cannot
cause interference. If the reaction coil
,were coupled to some part of the aerial sys-
tem, it would be capable of energising the
aerial, setting up oscillations in it, and thus
transmitting, a continuous wave which
would create a " howl " in every valve sat
for some distance round.

* * *

Q. How do I know when my accumulator
is fully_charged ? How long should it be on
charge ?

A. The cells should be gassing freely
and should have taken on a milky appear-
ance. You will find that it is best to allow
the battery to gas for about one hour before
taking it off. It is impossible to state the
length of time that the cells should be on

Mr. L. Smith and his home-made set, College Rouse, London Road, Braintree

when the licence application has been passed.
after payment of which the licence will be
forwarded.

* * *

Q. Is there a licence for the house -made
set ?

A. Unfortunately, there is no- such
licence at present. those who make their
own sets have to apply for special per-
mission to use them, unless they obtain
a full experimental licence. Unforttmately,
neither of these is easy to get, though they
are certainly worth the attempt. Shortly
it is to be hoped that a new licence will be
issued for those amateurs who construct
their own sets, but who do not intend to
experiment seriously.

*
Q. Why is reaction allowed on some sets

and not on others

charge, as this depends upon the size of the
battery and the rate of current which is
allowed to pass through the accumulator.
Never charge at a greater rate than about
one -tenth of the actual ampere -hour
capacity of the. accumulator. Thus, if the
actual capacity .is 30 ampere -hours, do not
charge the accumulator at a rate greatei
than three amps. This rule applies also to
the discharge of a battery, so that from it
can be calculated the number of 'valves that
the battery will successfully operate.
Taking as an average consumption for each
valve about 2 amp., a thirty ampere -hour
actual capacity (60 ignition) should not be
allowed to light more than four valves at
once ; in fact, four valves is just on the
safety mark, and if the valves consume more
than !t amp., as some valvegdo, three valves
should be set down as the limit.
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THE REFERENCE BOOK
of some THOUSANDS OF
AMATEURS. Contains full
details and lowest prices of
all Component Parts used in

Wireless.

GRAFTON ELECTRIC COMPANY,
54, Grafton Street,

Tottenham Court Road
(Opposite Maples)

LONDON, W.I. Works,
SLOUGH.

" THE BROWNIE "
Wireless Receiver

Patent 2055,23 applied for.
SPECIFICATION.

Set comprises solid best
ebonite drilled detector
panel, wound Induction
coil, tuning slider, screw
clamp crystal cup, best
jointed detector ,giving
quality crystal, universally
accurate and easy adjust-
ment, terminals, screws,
and all parts for assem-
bling by our patent
method.

7/6 COMPLETE
by post 8/6

Contains every part necessary for
simple assembly.
A Scientific Achievement.
Guaranteed equal to sets costing
many times the price.
Full and complete instructions
enclosed with each outfit.
London make.
Money returned if not as adver-
tised.

Read what She Trade Press says :

"Electricity," Feb. 23rd.
`f The voice might have been that of
a speaker in the same room ... The
set is a marvel of value ... We
anticipate that it will make quite a
stir in the wireless world."

J. W. BF Wireless Supplies,
19, GARRICK STREET,
LONDON - - W .C.2

(First Floor)
Near Leicester Square Tube Station

(When writing mention " Popular Wireless.")

FOR&

Eta

2 -Valve Receiving Cabinet.
A high-grade instrument at a very low price.
This set has been especially designed for
receiving broadcasting, and complies with all
the Postmaster -General's regulations. It can be
used either for listening -in with headphones or
with a loud speaker.
Additional interest and use is secured because
it will receive all amateur transmitting stations
within a range of 20 miles. The " Fellophone
is mounted in a handsome oak cabinet, and is
sent out complete with H.T. battery, 6 volt
accumulator, 100 ft. aerial, 2 shell insulators, and
one pair of Fellows 4000 ohms double head-
phones, but without valves.

British  Made Throughout.
Made under Marconi Licence and ancr9red bu the &DC and

resat ma sterGe ner al.

PRICE COMPLETE £ 12 inclusive of all taxes
without valves. Carriage - - 2/ -
EXTRA FOR 2 VALVES 301
EXTRA FOR ADDITIONAL FELLOWS
DOUBLE HEADPHONES, 21/6 'Postaze, 1'-)

FELLOWS MAGNETO Co., Ltd.
LONDON, N.W.10.

WILLT 15604 '- tg.7INMAG," 'I'l1OA'E. LONDON.

IDEAL HOME ENDIRITION
Stand 28, New Hall Gallery

jereeli 9coct4leawf
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CORRESPONDENCE.
To the Editor, POPULAR WIRELESS.

Dear you allow me to voice a
protest re the remarks of " Experimenter
who Enjoys Broadcasting Reception."
We who possess a broadcast licence also
appreciate the grand performances radiated
from the Broadcast Company.

Why don't people stick to their experi-
ments without endeavouring to dampen the
enthusiasm of wireless novices. A company
that can surmount the difficulties that must
have presented themselves to the Broadcast
Company at its inception needs no " panicky"
letters from " listeners -in." The Post-
master -General, with his competent staff, is
quite equal to any emergency, and I sug-
gest that " Experimenter " had better
continue with his research work, and forget
the hundreds of thousands who. have paid
for their licences, and have also paid the
royalty on their receiving sets-but, in the
estimation of the aforesaid gentleman, have
failed to put the Broadcast Company on a
good financial footing.

Wireless instruments at present are
commanding good prices, and I have yet to
learn that anyone is obtaining something for
nothing (according to our friend) when they
venture into the radio world.

Wishing your paper every success and
complimenting you on your new cover -page,

I remain, yours faithfully,
WILLIAM BEALE.

7,- Holborn Road, Plaistow, E.13.

To the Editor, POPULAR WIRELESS.
Dear Sir,-As an appreciative reader of

your deservedly popular paper, I am
interested in the correspondence appearing
in your columns relative to the present
licensing system. Apparently the " Experi-
menter who Enjoys Broadcasting Recep-
tion " has a somewhat peculiar sense of
logic. Perhaps he will explain how one
can possibly become an experienced ex-
perimenter without being allowed to experi-
ment. As well forbid a child to walk until he
can prove himself capable of running. I
also refuse to believe that there is a " tre-
mendous number of people." who desire to
avoid payment for entertainment. During
the past thirty years my employment as a
public official has brought me into contact
with a very large number of people in most
walks of life, and I am glad to say that I have
found more than 99 per cent. of British
subjects honourable men and women,
anxious to render just dues to their fellows.
Your correspondent, while pleading for a
.broad-minded view of the subject, really
appears to me to favour a narrow view.

We all recognise and appreciate the
splendid work of the B.C.C., and no one,
I feel sure, will object to paying an increased.
annual fee for an experimental licence if
necessary ; but please allow us the maximum
amount of freedom. I. for one, hope and
believe that the P.M.G. will do all in his
power to encourage people to experiment,
so that this new and wonderfulscience may
be better appreciated and developed.

Inventive minds are 'not altogether a
monopoly of technical workers, nor are
brains restricted to professional elec-
tricians. Thomas Edison is said to have

started life as a newsboy. Who, therefore,
can gauge the potential power of many
another boy in similar circumstances ? It
should not prove a difficult matter to
efficiently protect the interests of the
B.B.C., and at the same time afford liberal
encourageemnt to all who desire to experi-
ment in the fascinating pursuit of wire-
less." Yours faithfilly,

H. J. BICKNEI.L.
14, Gresley Road, London, N.19.
(The Editor's remarks es the licence vrestioll

appear on the Radiotorial page.)

NOTES .ON THE
MANCHESTER ETHER.

MANCHESTER, like all other cities, has
its ether shakers, who keep up a very
high standard of transmission. Pro-

minent among these is 5 A J, who is to be
heard with most other amateurs on Sundays.
He usually has a lady rendering delightful
vocal items, 'and evidently possessing a
wireless voice, to judge by the way the songs
come through. We wonder what it is that
causes that shuddering sound (I can describe
it with no other word) which occurs when
he first switches on. Is it the artist suffering
from " etheritis " ?

Those " Ether Ramblers."
Then there is 2 W K, who considers his

tests incomplete without a French -horn
solo. We say solo, but we are not sure if it is
quite correct, as we think that on at least
one occasion there was a vocalist and piano
as well. Did 2 W K catch that train to
Leicester that 2 B C recommended ?

We feel sure that in the near future 2 F Z
will fall asleep in the middle of an announce-
ment. Possibly he finds the transatlantic
broadcasting of great interest. Like 2 W K.

he has his inevitable instrument, in this case
a harmonium, very vigorously played-on
one or two occasions we have felt great
admiration for the performer's endurance.
2 F Z's recently acquired habit of wandering
over the ethereal countryside causes us a
lot of steeplechasing ; these cross-country
runs are very trying, especially when one is
anxious to hear the whole of a transmission.
2 N B, on the only occasion on which we have
heard him, descended to the same trick to
keep his conversation private.

What We Can't Stand.
Sundays are the best days for listening -in

to the amateur, as 2 Z Y refrains from trans-
mitting until 8.30 p.m., and also the air
station is not working. Although this latter
station is en 900 metres, it has some very
irritating harmonics. These two stations
between them swamp everything, and we
hope that they will always leave Sundays to
the amateurs. From the above one might
get the idea that we did not like 2 ZY.
This is far from being the case, for'we listen
to their nightly concerts with much pleasure.
The managers of the station are to be con-
gratulated on their kiddies' corner.

The Manchester ether frequently and
capably responds to the pleasant vibrations
from .5 I T and 2 L 0, but, unfortunately, the
latter is given to fading away at critical
moments.

The ether fiend makes himself felt in .
Manchester-there seems to be two types: .

the kind that tune in quickly, and those
we can put up with ; but what we can't
stand is the person who keeps his set in a
state of perpetual oscillation for the whole
duration of the concert.

Amateur photos, if aocepted and
published in POPULAR WIRELESS.
are paid for at the rate of les. ed.
per photo.

Short articles on construction of
component parts are also welcomed
by the Editor, and are paid for at our
usual rates.

Al?. H. Barfoot's home -mails set at North Street, Peterborough.
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Two
Symbols

When these two symbols appear in conjunction on a
Broadcasting Receiver, no further recommendation is
necessary. The one signifies that the instrument has
been approved by the Postmaster -General. The oth3r
tells you that the greatest brains in Wireless have directed
its manufacture. Look for both signs always. You will

find them only on

The

The Triumph of the Master Mind.

Your local dealer can supply you. In case of difficulty apply to :

MARCONI'S WIRELESS TELEGRAPH COMPANY, LIMITED
(MARCONIPHONE DEPARTMENT), MARCONI HOUSE, STRAND, LONDON, W.C. 2.

Can I help gnu ;444\
I will glue you £50
if I fail to produce over 7,000 testi-
monials from others I have helped to

A Successful Career.
Yours to Success

We teach by POST.

Most Moderate Charge
Payable Monthly.

Learn a trade or Profession

Every man is the architect of his
Write for one of our FREE BOOKLETS on any of

Architectural Engineering
Building Construction Foundry Work
Clerk of Works,' Duties Internal Comb. Engines
Aviation Marine Engineering
Boiler Engineering Mathematics
Boiler Making Matriculation
Chemistry Metallurgy

own Fortune ?
the following subjects

Pattern Making
Salesmanship
Sanitation
Shipbuilding
Structural Engineering
Surveying & Levelling
Telegraphy & Tee -

Civil Engineering Mining phony
Concrete and Steel  Mine Surveying Wireless Telegraphy
Draughtsmanship Motor Engineering Special Course for
Electricity Naval Architecture Apprentices
WE SPECIALISE IN ALL EXAMS, WIRELESS, ELECTRICITY,

P.M.G., C.G.I., A.M.I.E.E., and B.C.D.
If you are preparing for any exam, ask our advice. All particulars free of charge
Parents should seek our advice for ADVICE FREE
their sons. If you are interested
in any of the subjects mentioned
above, write, naming the subject,
and we wilt send you our FREE
BOOKLET. Please state your age.

Courses specially combined
to meet all requirements.

"-.

Parts and accessories of all
kinds, including the famous
" Autoveyors " 3 - Elec.
trodeVariable Condenser
the most efficient precision
controller of oscillations in
Radio circuits.
Marconiphones and all leading
Broadcasting Sets in stock.
Catalogues on application.
Advice and installations
by experts.

AUTOVEYORS, LTD.
Radio Supplies and Service

84 VICTORIA ST., WESTMINSTER, S.W. 1
Phone : Victoria 309
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WIRELESS GRAY'S WIRELESS
SERVICE SUPPLIES

(E. GRAY & SONS, LTD.)

REAL WIRELESS SERVICE.
We are here to sell you our goods at prices that defy competition. Also our technical staff is at your disposal.
Let us advise you when you are in difficulty. A postal enquiry on any point that is troubling you will receive a
prompt reply. We have the following goods at present in stock and can deliver:
ALUMINIUM VANES, 22/24, fixed and

moving .. per pair
AERIALWIRE, 100 ft. lengths 7/22

Copper _
.(Postage 1/-.)

ALUMINIUM SOLDER .. .. per stick
BASKET COILS, 7 in set, ..
BRASS NUTS, 2 to 6 B.A. .. per doz.
BRASS WASHERS, 2 to 6 B.A. per doz.
BRASS ROD SCREWED, 2 to 6 B.A.

12 in. lengths .. .

COIL HOLDERS, 2 Way, on Ebonite
Base

COIL HOLDERS, 2 iVay, on Mahogany
Base

COIL HOLDERS, 3 Way, on Solid
Ebonite with long arms

COIL HOLDER SOCKETS
CONDENSERS, FIXED (any capacity)
CONTACT STUDS, x }, complete with

nuts and washers .. . per doz.
CRYSTAL DETECTORS, solid brass on

ebonite .. .

CRYSTAL DETECTORS, in dust -proof
glass case ..

CRYSTAL CUPS .. -each
EARTH CLIPS .. . _each
FILAMENT RESISTANCES, grade l,

smooth action _ .each
FORMERS FOR RESISTANCE each

1d.

3/-
9d.
51-

31-d.
2d.

4d.

6,'6

4/6

9/6
1 -
1//3

6d.

2/6

4/6
id.
4d.

2/6
1/ -

Please, Intain,srirabril. adequate

GRID LEAKS, 1) to 31,- Meg. ..each 2/ -
GRID -LEAK AND CONDENSER COM-

BINED . . .. each 3/6
INDUCTANCE, 12 x 4 wound, 22/24

enamel wire . . each 3/3
.(Postage

INSULATING TAPE, )-1b. rolls .. 9d.
KNOBS, with brass nut insert 2S.A. each 41d.
LEADING -IN TUBES, ebonite, with

terminals, 12 in. 1/4, 9 in. 1/2, 6 in. 1/ -

PARIS COILS FOR RECEIVING
TIME SIGNALS ON CRYSTAL
SETS. NO ALTERATION TO
SET NECESSARY each 6/6

RESISTANCE, wound for Filament each 6d.
SLIDER RODS, in. square, 12 in. drilled 4d.

SWITCH ARMS, laminated blades 1/6 and I /-
SCREWS, counter sunk, cheese head and

round head B.A. Sizes, per doz., in.,
5d., 1 in., 9d.

TERMINALS, complete with nuts and
washers .. each 2d.

TRANSFORMERS, L.F. Intervalve, super
quality . ..

TRANSFORMERS, L.F. Intervalve, 5 to 1
15/6

Ratio, tested Grade 1. . . 14/ -

TRANSFORMERS, L.F. Intervalve set
mounting . . _ 12 6

TRANSFORMERS, Telephone (120 ohm.) 14/6
TIN FOIL AND COPPER FOIL per sheet 4d.
VALVE SOCKETS, with shoulders per doz. 1 (-
VALVE SOCKETS, plain .. per doz. 9d.
VALVE. PINS .. per doz. 7d .
SETS, Valve, from .. ..each £6 5s. Od.
SETS, Crystal, from . each £3 7s. 6d.

COMPLETE CONDENSER PARTS:
Capacity Price Assembled

'001 . 6/6 12/6
'00075 . 5/6 12/-
'0005 4/6 10/6
'0003 . 3/- 7/6
-0002 . 2/3 6/-
10001 .. . 2/- 4/9

Vernier .. 1/9 3/-
Drilled circular

JEWELLERS' HAMMERS .. ..from
TAPS, 0 to 10 B.A. .. ..each
CIRCULAR DIES, 0 to 10 B.A. ..each
DIE HOLDERS, for Circular Dies ..

top plate and bottom, pair, 1/6
Above are complete for assembling. Postage, 1/.

TOOLS FOR BUILDING WIRELESS:
SOLDERING IRONS .. ..from 10d

1/-
1/-70.
1/3
2/ -

Postage. Excess Refunded. TR./1.33E SUPPLIED.
18-20, CLERKENWELL ROAD, LONDON, E.C.

'Phone : 3019 Central. Telegrams : Material- "Smith "-London.

We reply by return."

OUR NEW CATALOGUE
will be ready in a few days,
H your name is not already on
our mailing list, send a p.c, to-
day and ensure your receiv-
ing a copy as soon as re ady.

The fo g are typical
examples :
Aerial Wire, 7/22s, Hard Drawn Copper, per 100 ft.
Aerial Wire, 7,22s, Hard Drawn Copper, Enamelled,

per 100 ft. ..
Insulators, Egg Pattern, 4d. each, Shell Pattern, ea.
Accumulators, I v. 40 amps. ... ...
Fixed Condensers, .0001 to .001 .. ..r
Filament Resistances, Panel Pattern
Grid Leaks, 2 megohms
Crystals, Bornite, Zincite, Silica, Galena, Car-

mrandum, etc., per packet ...
Switches, Knife Pattern, D.P D.T. on ebonite
Series Parallel Switches, Panel iattern
Terminals, 4 B.A. ...

3/6

4/6
1/-

22/6
2/6
2/6
1/9

6d.
4/6
3/6
1/6
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NOTE REV/ ADDRESS:

ELECTRICAL SUPPLY STORES
(R. PALMER)

11, FOUNTAIN STREET,
HALIFAX.

MOOD EEME ME= EEEN Mill= =NM MEZ: =ME ME= =EMI

THE
An
instrument
embodying
the utmost
that
Scientific
design and
skilled
workman-
ship can
produce.
A neatly
made loud
speaker
with
aluminium
horn,
finished
dull black,
giving CLEAR ARTICULATION, FULL
TONE AND VOLUME, NO DISTOR-
TION, and fitted with milled screw
for adjusting the speaker for
maximum volume of sound.
120w. - al 18 6
2,0001
4,000J 2 0

SCIENTIFIC SUPPLY

Post
1/8.

" SCIENTIFIC "
LOUD

SPEAKER

STORES,
126. NEWINGTON CAUSEWAY. (4 doors from Elephant and Castle),

and at 8, Newington Causeway (Opposite London Sessions House),
'Phone, Hop 4177. LONDON. S.E.1.
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A MAIL ORDER
RADIAX ORGANISATION

ANNUM FOR YOUR SERVICE
WE SATISFY YOU

ACCUMULATORS, best quality 4 volt
40 amp., 19/9 ; 6 -volt 40 26.9

ADAPTORS enable you to plug in to
any electric lampholder instead of
using Aerial . . . . 1C , 6

.AERIAL WIRE,
hard -drawn copper,
100 ft. 7/22 .. 3/ -

BATTERY, H.T.,
54 volt, in wood
case ..10, 6

CABINETS,
Handsome Oak,
polished, 10 x 0,
7/6; 71 x .. 6/3

Many other sizes in stock.
CELLULOID LABELS, AERIAL,

EARTH H.T., L.T REACTANCE,
CONDENSER, &c., &c. 2d.

COIL PLUGS for mounting ,0
CONDENSERS, sets of parts, boxed

complete with scale, pointer, ebonite
ends, &c., '001, 7/6 ; '00075, 6/6 ;
'0005, 5;6; '0003, 4/6; '0002,3;9;
'0001 .. 3/6 Vernier ..

Also with. Oak Cage, or built up
complete.

SCALES 0-180, 5d. ; 0-10 4d.
INDUCTANCE TUBES, all

sizes.. .. 41d. to 7d.
EBONITE DIAL PLATES, en-

graved, 0-180 .

RADIAX POPULAR VALVE
Your Dealer ran sui:ply,

1 -VALVE SET, in. Oak Cabinet.  2 -VALVE SET, in Oak Cabinet,
A 1 -valve set of the highest A detector with L.F. Amplifier,
possible giving. great power for Broad-

efficteticy £3 18 6 casting districts.. £7 10 0
B.B.C. licence 20/- extra. B.B.C. licence 35/- extra,

SWITCH ARMS,
complete, best
qualityjaminatedI/O

VALVES.-
A wonderful valve;
gives greatest satis-
faction ; hard or soft
sample 10/9 post paid;
3 for 30/-; 6 for 57,6
post free.

TRANSFORMER,
L.F., the Power
-Plus; 5; 1, with
liberal windings,
high insulation
and good finish.
Don't buy dud
transformers. ..17 6

Ample to cover post
and packing should
be included with re-
mittance - Balance
will b e returned

with goods.

SETS.

RADIAX LTD., 4, Percy Street, LONDON, W. I.

The organisation called Radiax, Ltd., has
not sprung up in a night. For ten years
it has handled daily large numbers of
orders for small and large electrical and
accessory parts. Its suitable offices, stores,
sales and packing rooms, buying, advertis-
ing, selling, and technical departments
ensure effective handling of your order.
Greatest value for money, and any required
technical information, diagrams, etc., on the
use or application of the goods it supplies.

FILAMENT RESISTANCES, best  . .. 2,9
HEADPHONES, super-sensitive-

Brithh. 2,100 ohms; enables twice as many phones to be eon-
251-

Ch ,futility French, 4,000 ohms .. 211-
ATING KNOBS; With brass -centre tapped

2 11.A A.
POIN TERS'

.. 4d.
.. 1d.

)N Ui NSERS, fixed to .001, 1/6 ; over 2l -
1D CONDENSER, with leak combined 29

;RID CONDENSER, with cartridge type leak
(41111):LEAK, with cartridge type 11-, 2, or 3 megohms
SWITCH CONTACT STUDS, dozen ..
CONDENSER VANES, doz. pairs
11/Ull SPEAKERS, cheap but effective pattern, bell type, horn

sin. x 10 in. 326

3 '9
1 6

. 9d.

BUILD YOUR SET of any power or
range from RADIAX UNIT PARTS.
Each set of parts is complete with Oak Cabinet, drilled

ebonite plate, diagram, and all details.
No .1 Detector Panel .. 21 /-

'2 L.F. Amplifier .. 38/6
3 Tuner (to 1,100 metres)

includes condenser and
inductance .. 38/6

4 H.F. AMplifier 18/9

C.F. AMPLIFIER COMPLETE
for increasing the power of
any valve or crystal set 48,.'G

B.B.:C. Plate 10/- extra.
State if for Valve or Crystal.

Hours : 9 to 7. 'Phone : Museum 490.

BEVAN,CHURCHILL&Co. LTD.
Government Contractors

FINSBURY COURT,
FINSBURY PAVEMENT,

 LONDON, E.G. 2.
Telephone:

5 2646.
,-Clekenwen , 2647.

12648.

Telegrams :
Bevachurco, Lon clan.

TRADE ENQUIRIES
Invited for all kinds of
Government Surplus

Stocks
IN

WIRELESS SETS (2 & 3 VALVES).

HEADPHONES.

SINGLE EARPHONES.

ACCUMULATORS.

AERIAL WIRE. SWITCHES.
ETC., ETC.

GUARANTEED
VALUE

We al-
ways hold large
stocks of every-
thing electrical.

Complete Sets of Parts for
making Variable Condensers.
Everything ready to assemble, and
consisting of the following Accurate
:Aluminium Fixed and Moving Vanes,
Large and .Small Spacer Washers,
Centre Square Spindle (screwed ends,
2 B.A.), 3 Side Rode, Nuts, and
Brass Washers (2 B.A.), Pointer
Scale, Terminals, Bushes, Spring
Coil Washers, Best Quality Knob
(with 2 B.A. Nut).

NLY by manufacturing theseO Wireless Accessories and Sets =In very large quantities are we
enabled to offer them at such
attractive prices.
Crystal Detectors. Post free

214 each. As:len] bled on Ebonite
and finely finished. Remark-
able value.Fixed Capacity Condensers,
0.0003 to 0.001. Very efficient.
Post free, 1/2 each.Brunet

Post
French Headphonesfree,ad5ph ones(double).pair.

Filament Rheostats, for 1,
2, or 3 'Valves. Post free 2 / 9 ea.Switch Arms. Splendid value.

Post tree, 1/6. Write or roll :
The 3310.14.:31R.A..11/14.141 =
ELECTRICAL COMPANY, L.=

Price for Complete Sets, 2/3 to 7/6. .111, WiltonTeleplhoReo Victoriaad,Vietorli,a2,0 .s

post free.

GOVERNMENT BARGAINS

Accumulator
Boxes

V, in. by 7in. by 5in.

2/6
CARRIAGE

PAID.

MASTS, 15 feet, in 3 sections, complete 20:- each, Carriage 2/6.

MILLIGAN'S WIRELESS STATION,
23-25, Renfrew Street, GLASGOW.

Telephone, : Douglas 3841 Telegrams " Radamax, Glasgow."
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WHEN SIGNALS FADE.
By G. H. DALY.

YOU have invited a number of friends
to listen to 'a special wireless concert
on your new receiver. Everything is

going splendidly when suddenly the voice
of some star artiste (it is sure to be during
the most important item) grows fainter and
fainter until it gradually dies away alto-
gether. Hurriedly you try a little re -tuning ;
but to no purpose, for the voice persistently
dies away and is not heard again for perhaps
some minutes, when it swells louder and
louder, probably exceeding its previously
normal strength. But only to fade again-
and so it goes on, much to your exasperation.

Not at all New.
" Why do signals fade ? This question has
been receiving the attention of wireless
scientists for the last twenty years, but
so far no satisfactory explanation has been
put forward. There are, however, many
theories on the subject, all of which have
numerous adherents.

By experiments which have been carried
out recently at a number of stations, it has
been found that fading takes place when the
reaction coil of one particular station is
tightened up to oscillating point ; but this
must be put down as merely a local pheno-
menon, for fading has been experienced on
reception stations situated hundreds of
miles from any other receiver.

A number of people consider that fading
is due entirely to some unknown factor in
the valve when used either for trans-

, mission or reception. This, however, is
unlikely, for in the early days of wireless,
when the coherer, and, later, the magnetic
detector were used as detectors, fading was
proportionately quite as apparent as it is
to -day.

As a matter of fact it has been proved
that fading takes place whether the detector
happens to be a coherer, magnetic detector,
interrupter, crystal or valve, and also
whether transmission is carried out by
spark, continuous wave, or telephony. So
it is safe to say that fading occurs whatever
type of wireless set is used.

Effect of Clouds.
The question now arises - is fading due to

the action of the receivinp, t he transmitting
station ? It is said that the most likely
offender is the transmitter, for it is certain
that very few transmitters can possibly
maintain an absolutely even output of
energy at all times. For there are bound to
be minute variations in the output of the
generator, and loss of energy owing to the
heating up of the various parts of the
circuit at certain periods.

It is also thought, in the case of broadcast
telephony, that slight alteration of the
wave -length may be caused by artistes
moving about the transmitting studio ;
but this is hardly likely to be the actual
cause of fading, for re-tuning-as signals
begin to fade-does not, as a rule, bring them
back again, so that -fading is not a matter
of wave -length.

On the other hand it has been found that
signals from one particular -transmitter,
while fading at one receiving station, do not

necessarily fade at another only a short
distance away, and if fading is due to the
variations in the output of a transmitter it
is only natural to conclude that signals
would fade at all receiving stations at the
same time, which is not the case. Another
section attribute the cause of fading to
atmospheric conditions. They say that if
a heavy rain cloud passes between the
transmitter and receiver a certain amount
of energy is absorbed.

Experiments have proved however that
intervening clouds do not decrease the
strength of signals. But, of course, it can
be argued that there are clouds and clouds.
It may have happened that in these particu-
lar experiments mentioned, the clouds pass-
ing between the transmitter and receiver
were merely light clouds, such as the "wool -
pack," and there is no reason why these
should affect the wireless waves ; but
clouds such as the gigantic thunder clouds,
in which every raindrop contains a heavy
charge of disruptive electricity, may possibly
have something to do with fading. In
addition to this, meteorologists tell us that
certain ordinary -looking clouds sometimes
descend to earth with a velocity for which
neither wind nor gravitation can account.
This is thought to be due to the cloud being
attracted to earth,owing to its high electrical
charge, and such clouds may be huge
absorbers, of wireless waves.

Climbing Over Mountains.
It has been demonstrated-in order to

prove that clouds do not cause fading-
that signals from aircraft flying above
clouds are frequently stronger than signals
from aircraft below clouds. But this
phenomenon may be due to a greater
altitude at which the aircraft is usually
flying when above the clouds. For the
higher an aeroplane is in the sky the
stronger are the signals emanating from it.
more often than not.

A more probable suggestion is that fading
is due to the variations in the ground over
which the wave is radiated, combined with
very minute fluctuations in the output of
energy from the transmitter. For instance,
in the ease of the, Post Office wireless
station at Niton (G N I).

To operators on ships passing- up the St.
George's ,Channel, fading from G N I is very
apparent. According to the last-mentioned
theory this is because of the mountains of
Wales, which intervene between the St.
George's Channel and Niton. The nearer
the ships are to the mountains-that is,
the Welsh coast- the more apparent is the
fading.

Adherents to this theory state that when
Niton is radiating an even amount of
energy, signals will be received by ships in
the Channel at an even strength. But
supposing there is a minute decrease in
Niton's output-Which is too small to be
noticed by nearby stations-the waves will
fail to climb over the high Welsh mountains
for the time being, until the output increases
again, when the signals will return to their
normal strength for a short time.

It may happen that there is a ship -

station a few miles ahead' of the vessel,
which has just experienced fading, and
signals on this ship have not faded at all.
The theory explains this by saying that the
ship which experiences no fading is passing,
at that particular time, mountains of a
lower altitude or a rift or a series of valleys
in the Welsh mountains; and thus that
particular section of the waves from Niton
are not interrupted by the mountains.

More Feasible Explanation.
From reliable observation it has cer-

tainly been ascertained that mountains or
hills near the receiving station affect the
signal strength to a greater extent than do
mountains near the transmitter. This is
thought to be due to the fact that radiated
waves are propagated upwards from the
transmitter, and then slope down to earth
again some distance away.

Yet another theory is that fading is due
to the movement in the reflective surface of
the Heaviside layer.

Adherents to this theory state that,
normally, waves on leaving the transmitter
travel upwards into the atmosphere, and on
striking the surface of the Heaviside layer
are reflected down to earth again. But any
movement or eruption in the surface of this
layer is bound to cause irregular reflection,
and this produces " freaks" (i.e. signals
which are received over. an exceptionally
long distance when transmitted by a low-
power station). . Now, says this theory, if
the Heaviside layer causes freaks, is it not
probable that it causes fa,dings ?

If, for instance, the surface of the layer is
disturbed, wireless waves which in the
ordinary way would be reflected back to
earth, might strike the disturbed part of
the layer in such a. way that they would
pass through the layer into outer space.
For it is thought probable that owing to
the composition of the layer, waves which
strike it at an angle of 90 degrees will be
bound to penetrate through the layer instead
of being reflected, and thus that particular
portion of the waves would be lost, thus
causing fading.

Why It Cannot Be Proved.
After a certain  period the Heaviside

layer would resume an even surface,' which
it would usually tend to do, especially at
night, owing to its high kinetic viscosity,
and this' reflection of wireless waves to earth
would again take place, when reception
would once more be normal, until another
movement took place in the Heaviside
layer. Therefore, fading would be experi-
enced every time an eruption took place
on the surface of the layer.

Of all the theories the last to be described
is undoubtedly the most probable ; but it
will be impossible to establish any definite
proof until more is known of the mysterious
reflector of wireless waves, which is situated
many miles above the earth's surface.

It remains at present, one of the fasci-
nating " unknown quantities " that lends
to modern science the ever-present element
of romance in impending discovery.
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Hear it all over the room on
the Petophone III and a Peto-pan.

A 3 -Valve Set-complete with
all accessories-in a mahogany
Cabinet at a reasonable price.

FOR those who live near a
Broadcasting Station, the
Petophone 111 will make a

special appeal. It has been designed
primarily to give a big volume of
clear, undistorted sound, and we
guarantee it to operate a Loud
Speaker up to 20 miles from London,
Manchester, Birmingham, New-
castle, Cardiff anti Glasgow-the
BBC Broadcasting Stations.

We give this Guarantee in the
fullest sense of the word - the

Petophone III and the Peto-pan
must give you every satisfaction
during a seven days' trial in your
own home, or your money willingly
refunded in full. You are to be the
sole judge.

One rotating dial controls the
whole of the tuning. It is the sim-
plest possible Instrument to use-
even a child could get splendid
results from it at once. Ready for
immediate use-absolutely nothing
more to buy.

PETO-SCOTT Co., Ltd.
Featherstone House,

64, HIGH HOLBORN, W.C.2.

Catalogue of Radio ,
Components 32 pp.
fully illustrated. DI

Specification

The Peto-pan
Loud Speaker, fitted
with adjustable double
size diaphragm. Gives
excellent
;7.1 m e

fdriese-50/tortion.
Fee to BBC, extra, 3/ -

Solid Mahogany Cabinet, hand polished through-
out. Valves located in Cabinet away firm
possible damage. Back hinged to permit Valves
being removed. A six -stud switch gives range
from 500 metres to 900 metres, but this can be
increased by the addition of suitable loading
coils inserted in place of plug shown above
switch.
Two rheostats are provided and Valves viewed
during operation through holes provided in Pane!.

Equipment
The following is supplied without extra charge:
One 6 -Volt 40 amp. hours Accumulator.
One H.T. Battery 60 Volts.
One pair of Western Electric Headphones.
150 feet of stranded copper Aerial Wire.
Two Shell Insulators.
NOTE.-No Valves are supplied, these should
be purchased locally owing to risk of breakage
during transit.

£16-16-0
When required for use with
Broadcast Licence, this Instru-
ment must be stamped BBC at
an extrc cost of £3. The royalty
to Marconi Co., Ltd., is being
paid by us.

Booklet showing
6ihow loto

Multi -Valveown
U  Receiving Set in

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

denotes affiliation with the Radio Society of Great Britain.

Hoylake,, West Kirby,. and District Wireless,
Associattom,

A generali meeting was held. at the Green
Lodge Hotel,. Hoylhltm, art January- 22nd, when

'the.chair wnet taken: by- the vice-president,.
Kvane,. A3E:LEM. The chairman then

chattel upon Mtn. Ohear Wisygood; A. M. I. E. E. ,
to give his lantern lecture on" Transformers."

Questions were answered by Mr. Waygood at
the conclusion of hie, very informative lecture.
Mr. J. H. Harley. proposed a vote of thanks,
which was seconded By- Mr: S. Evans, who also
proposed a vote ad thanks to Mr. S. H. Cocks
for his handling of tits` 1tern.

The meeting emended with a distribution of
the new inembershite cards by Mr. J. D: Wood,
the hon. secretary.:

Hon. see., Mr. D'. Wood, 7, Grosvenor
Road, Hoylake.

St. Bride Radio and Experimental Society.
A meeting was holden Tuesday, January 9th,

at St. Bride Foundation: institute, Bride Lane,
E.C. 4, when a formation committee .VVIS

established to make, preliminary arrangements,
draft rules, etc. The committee met again on
Tuesday, January 23rd, and have now
completed all the. details- necessary -to place
before a general meeting. This meeting. which
it is proposed shall be preceded by a short
address and demonstration,. will Be held. at a'
date in the near future convenient tcr anhinflnerts
tial gentleman who has kindly consented to
become president of the society. Due notice
will be given in the technical press, but anyone
interested should send their name to the lion..
secretary at the above address, when notice of
meeting will be posted.

The Leeds and District Amateur Wireless
Society.*

A general meeting was held at the Grammar
School on January 19th, 31 G. P. Kendall,
B.Sc. (vice-president), being in the- chair. After
the usual: business had been discharged,, the
chairman called upon lit. H. F. Yardley,
M.I.R.E., to give a paper and demonstration
on the " :Armstrong Super-regeuerative Re-
ceiver." The lecturer referred the meeting to
the similarity whieli exists between the " Turner
Trigger -Valve Relay" and die Armstrong
circuit, and explained briefly the principles Of
ordinary regeneration or retro-action as is
extensively used to -day. An, Armstrong, super
two -valve set was sketched and- each part of
the receiver examined closely from the theoreti-
cal standpoint. I\ Ir. Yardley related some
practical experiences with such, a set, and
successfully' demonstrated the set on view by
producing 2 L 0 out of a loud speaker with a
16 -in, frame.

The discussion which followed was keen and
prolonged, many members relating their experi-
ences' and pet, theories, on the. suject... Mr. J.
Croysdale has been particularly successful With
his circuit, having succeeded in raising U.S.
broadcast and S A B. on a frame, using- two,
valves: The meeting' was of the opinida that:
the radiation from the super -regenerative set
was nob nearly so bad as generally supposed,.
since the current -limiting. property- of Cite valves,
would ensure that no excessive H.P., currents -
would flow in an ordinary aerial system.. should
such. be- used in place of it frame.

Hon.. see, Mr. Dt. E.. Pettigrew. 37. Rex:
borough; Avenue, Chapeltown Road, Leeds.

WalthamstoW Amateur Radio Scciety.*
The society on Monday. January 13th.,

gave a demonstration to the tit althinnstow
Literary and Debating Society at the Hut,

Church Hill. A crowded audience
enjoyed radio telephony from 2 L 0 through
Mn Pearson's 3 -valve set with loud speaker.
Mr: -Allan, president of the society,. answered
many questions front the audience. Among
other notabilities present, Mr. V. L. McEntee,
M.P., our local member, displayed groat interest

in the apparatus shown and med. and asked
many questions.. A host of new friends and
many new members were made. Da Thursday,
January 18th, Prof. E. MI. Baker,. B.S0 
M.I.E.B., gave a very fine lecture on " Tele-
phony and Broadcast Reception."'

Hon. sec., R. H. Cooke, 49, Ulverstone. Road, -
E. 17.

The Bournemouth Radio and Electrical Society.
The above society has now been formed. and

all those interested in wireless or any electrical
matters are urgently requested to communicate
with the secretary, who will. lie pleased to supply
them with any information about asille.

Hon. sec., A. 0. Sparks, " Maranoa,7 3,
Cotlarats Road, BoUrnemouth.

Carlisle and District Radio Society.
The Carlisle and District Radio Society has

just been formed And a strong committee ap-
pointed.

Bait. sec., Charles E. Crompton, .107, War,
wick Road, Carlisle.

Watford and District Radio Society..
On. Friday,. February 16th, the above society

gave its second public demonstration at head-
quarters.

This proved even more popular than the
flint OTIffi, and. the capacity of the large hall used
was severely' taxed to accommodate the 160
visitors present.

Hon. secretary, E. A. Moore, 173, Leavesden
Road., Watford.

The Leeds andDistriet Amateur -Wireless Society*
An instructional meeting was held recently,

when Mr. W. 0. Marshall gave the second part
of his valuable paper on the subject of " Induc-
tance and Capacity." The elements of capacity
and the important effects of the inclusion of a
condenser on A.C. circuits of H.F. or L.F.,
were thoroughly examined. The formula

K V' was explained to a nicety, and the
effects of capacity on phase relation of current
and voltage in A.C. wcrk closely considered.

Hon. secretary, Mr. D. E. Pettigrew, 37,
MexboroughAvenue, Chapeltown Road, Leeds.

Birmingham Experimental Wireless Club.*
An unusually entertaining and instructive

lecture, was given before the above cldb on
February: 23rd, by Mr. Abbott on the subject
of "'Wireless Procedure."

The lecturer traced the origin of many of the
eaill signs in regular use with both ship and
shore stations, and how they have been changed
from time to time to meet the new regulations
and requirements of rapidly growing wireless
traffic,.

Hon. secretary, A. Leslie Lancaster, c/o
Lancaster Bros. & Co., Shadwell Street, Bir-
mingham.

Bethnal Green and District Radio Society's
Concert.

The members of fins progressive society
gave a radio concert at their headquarters,
Men's Institute, Wolverley Street, Bethnal
Green Road, on Saturday last, February 241h,
when the hall was filled by a highly appreciative
audience:

A loud speaker had been kindly lent by Mr. W.
Wells, of Cambridge Heath, and this was
efficiently operated by the society's treasurer,
Mr. J. E. Brash.

The society meets  at, the Men's Institute,
Wolverley Street, Bethnal Green Road, K2,
on Tuesday evening, at 7.31) p.m., when the
lion. secretary, Mr. S. A. Dennison, will be
pleased to welcome new members.

ANOTHER " FIND " AT LUXOR.
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The

Year Book of Wireless
Telegraphy and Telephony

1923
SPECIAL EDITION FOR

Experimenters, Amateurs and
all " Listeners -in

IS THE ONLY

7 7

Complete Book of Wireless Reference.

IF YOU WANT
A Directory of over 450 Amateur

and experimental Stations ;
Laws and Regulations govern-

ing Experimental, Amateur and
Broadcast Wireless ; Call Letters of
over 16,000 Air, Land and Ship Wire-
less Stations of the World; Sixty-
four Pages of Maps in Two Colours,
showing position of all known Land
Stations, indicating whether Direc-
tion -Finding, Broadcasting, Public
or Official ; Complete History of
Wireless from its Birth to Date, with
full details of Progress made in 1922;
Meteorological Section, showing all
Regular Transmissions of Hydro -
graphic, Meteorological and Time
Signals, with detailed explanation of
the Codes used and their Meanings :
Useful Data Section ; Dictionary of
Wireless Terms in Five Languages,
Tables and Formulae for Wireless
Calculations, Graphical Symbols for
Radio Diagrams ; Classified Traders
Directory for the benefit of Pur-
chasers of Component Parts, etc. ;
Full Morse Code, International and

Continental, etc.

YOU WILL FIND IT IN THE YEAR BOOK

Price 6/- net. Post free 6/9
- 864 Pages

Obtainable of all Booksellers, Our Stand
No. 7, Wireless Gallery, Ideal Home

Exhibition, Olympia, or direct from

The Wireless Press, Ltd., Dper
12-13, Henrietta Street, London, W.C.2.

Illli 11,1 i

Telephone,
Gerrard 6'78. 1110

ED
Telegrams: '

" Wireclip, West.
cent, London.'.,

Radio engineers and ,12-anufacturers

DAILY DEMONSTRATIONS
at 90, Charing Cross Road, London, W.C. 2,
on our own Broadcast and Experimental Sets.

If not convenient to call at above address
ask your local agent to demonstrate our sets
to you and give you full particulars.
Our Receiving Sets are fully covered by
the B.B.C. and Marconi Licence.
Apply for List G. Broadcast Receivers and
details of cur Complete Telephony Trans-
mitting Sets.
Full range of components always in stock.

TO THE TRADE
A GREAT AID TO INCREASED SALES.

We strongly recommend the Trade to instal one of
our special demonstration Telephony Transmitters.

WIRELESS EQUIPMENT, LTD.,
90, CHARING CROSS ROAD,

W.C.2.

THE 46 CLEARVOX 77 Type V. '01
SINGLE -VALVE INSTALLATION COMPLETE READY FOR WORKING

-£7 - 0 - O (B.B.C. ROYALTY £1 EXTRA.)
PANEL ALONE L3-8-0.

COMPLETE WITH
1 Pair " Mullard Type 4000 ohms Phones
I " Mullarcl or " Cossor " Valve (Choice)
1 Hart 4 -volt Accumulator
I "Ever -Ready 36 -volt H.T. Battery
100 ft. 7/22s Copper Aerial Wise
4 Insulators

LONDON AND BIRMINGHAM CONCERTS ARE RECEIVED
REGULARLY IN MAIDENHEAD (DISTANCES OF 25 AND 85 MILES)
WITH THIS COMPLETE STATION EXACTLY AS ADVERTISED.
WAVE RANGE 320-600 METRES. A BEAUTIFULLY FINISHED AND
EFFICIENT INSTRUMENT CONTAINING LOW CAPACITY
BASKET WOUND TUNER, AERIAL TUNING CONDENSER. FILA-
MENT RESISTANCE, ETC. IN FINE POLISHED MAHOGANY
CABINET. THE ACCESSORIES ARE THE FINEST OBTAINABLE,
AND WILL LAST A LIFETIME. ANY NUMBER OF PAIRS OF
TELEPHONES MAY BE USED WITH THIS SET. CARRIAGE 5/,

DELIVERY -7 DAYS.
Let us help you build your set. All parts supplied
at THE MAIDENHEAD WIRELESS STORES,

5, Market Street, MAIDENHEAD.

THE FIT'1E3T

ACCESSORIES ON

THE MARKET.
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RADIOTORIAL
All Editorial Communications to be
WIRELESS, The Fleetway House,

addressed The Editor, POPULAR
Farringdon Street, London, E.CA.

My letter to the Postmaster -General, urging the
immediate issue of a new licence for the amateur who
wishes to make his own apparatus, has been acknow-
ledged. I am informed that " the matter is under
consideration and that an announcement will, it is
hoped, be made at an early date."

There the matter stands at the time of writine, but
it appears that the position of the amateur who wishes
to make his own gear is at least appreciated by the
authorities, and that something is to be done in the
matter.

THE EDITOR.

QuestavIA'
Owing to the enormous number of queries

received daily from readers of POPULAR
WIRELESS, I have temporarily decided to limit
the number of questions sent in by one reader to
three. Readers are asked to keep their questions
as short and as concise as possible in order that
the minimum of delay can be exercised in answer-
ing queries Until further notice three questions
from one reader will Pe the limit for one letter.
All questions should to addressed to POPULAR
WIRELESS Oueries Department, Room 138, eleet
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
formation given in the columns of this paper is
of a technical nature and concerns the most
recent developments in the Radio world, some of
the arrangements and specialities described may
be the subject of Letters Patent, and the amateur
and trader would be well advised to obtain per
mission of the patentees to use the patents befon:
doing so.

C. P. L. (Rotherham).-Would the Kalliro-
tron which you described 'recently prove
more sensitive than the Armstrong super -
regeneration circuit ?

No, because in a sense their functions are widely
dissimilar The Kallirotron is purely an amplifier of
initial impulses and in aperiodic whereas the Arm-
strong circuit is a radio -frequency amplifier.

Does one connect the input terminals
directly to the tuner and the output terminals
to a detector ? Could a crystal be used

The input is connected to the output terminals of
an ordinary tuner -detector circitit, whilst telephone
receivers should be connected to its output terminals.
Detection should be carried out before the intro-
duction of this circuit.

A. T. C. (Greenwich).-What causes self -
capacity in coils ?

It is the capacity occurring between the adjacent
turns of wire. Thus if you have a number of turns
close together and all parallel, or nearly so, you will
have a certain amount of self -capacity. If the coil
is dipped in paraffin -wax, the wax will settle between
the turns and form a dielectric of fairly high specific
inductive Capacity, and the self -capacity of the coil
will thereby be increased. Basket coils and honey-
comb coils are so wound that the turns have a con-
siderably larger space of air between them than they
do in the ordinary solenoid or slab type. Also, where
the wires cross, they cross at an angle, thus minimising
any capacity effect between the turns. The result
of too much self -capacity is to damp the incoming
oscillations too rapidly, and " flat " tuning would
ensue. Of course, all circuits have a certain amount
of capacity, and if we could eliminate it all, the
circuit would not oscillate at all. A certain amount
of self -capacity is thetefore needed, but we do- not
want too much.

a *

C. P. (Wellington).-I have a four -valve
set, using one valve for Moil -frequency
amplification. I am troubled with consider-
able " howling " and the set will violently
oscillate at the slightest adjustment. I ant
not using a reaction coil. The set is one that
I built myself from combined instructions
given ire POPULAR WIRELNSS.

Unless very carefully constructed and handled.
high -frequency circuits will very easily oscillate at
radio frequency. The best plan will he to employ a
400 or so ohm potentiometer to provide a control of
the high -frequency valve grid. The potentiometer
should be connected across the L.T. battery.

* * *

T. B. (Thorpe-le-Soken).--Why is it that
bare wire or enamelled wire is always pre-
seribed for outdoor aerials, whereas in the
ease of frame aerials cotton or silk covered is
always recommended ?,

Merely, we think, a matter of appearance. Green
or white silk or cotton covered wire would look better
in the case of frame aerials than bare or enamelled

wires, whilst in the case of the outdoor aerial fabric
covering would rot and look untidily ragged alter a
while. In both cases the actual covering or insula-
tion does not affect the reception of signals except
that in the case of bare wires employed for outdoor
aerials corrosion causing an increase in the " skin
resistance" will reduce the electrical efficiency of
the system to a considerable degree.

* * *
" AMATEUR " (London, N.}..-Can a valve

be employed to rectify .A.0 for the purpose of
supplying the H.T. for a valve -receiving
circuit ?

Yes, if a properly designed filter to smooth out the
peaks of the alternating currant is also employed.
When using a valve for rectifying connect the plate
and the grid together and employ them as the one
electrode using the filament as the other.

* * *

W. G. N. (Ealing).-Can dual amplification
be employed using a valve instead of a crystal
detector?

Yes ; although by employing a valve you will be
getting away from the chief attraction of the dual
amplification system whereby it is claimed that
results using just the one valve are nearly as good as
those obtainable from three valves with 'less dis-
tortion. We must add, however, that it is by no
means an easy matter to get the best out of dual
amplification circuits as they prove most difficult to
construct and handle in practice.

* * *

L. T. (Aberdeen).-Although I can hear
2 L 0 faintly I am linable to hear the new
Glasgow station. Why is this ?

Aberdeen seems to be very peculiarly situated in
respect of wireless reception and this " giraffing " has
been noticed by many other listeners -in. It is
difficult to advance a theory, but tt wouldiseem that
the wireless waves are reflected down to Aberdeen.
It is more a question of a " freak " reception from
2 L O than a failure from Glasgow, we should be
inclined to think, although you give no details as to
the sensitivity of your set.

* * *

T. K. (Birmingham).-Are the dark mark=
on old valves due to the electron emission
That is to say, are the electrons actual bits of
the filament which are thrown off by the heat ?
,Will a valve filament if this is the case get
thinner and thinner during the time it is in
use?

Yes, to al' intents and purposes the metal of tie-.
filament is brought by the passage of an electiie
current to such a heat that it causes an evaporation
similar to that which occurs in the case of heated
water. This." evaporated " material is thrown off in
the form of particles presumed to be the basic and
indivisible particles of which all matter is toned, i.e.,
electrons. Naturally, the filament will decrease is
size during this process as the to i perature will increase
with the diminishing of the amount of material ;
temperature being roughly proportional to the rate at
which heat (=PR) is developed by the current.

(Continued on next page.)

YOUR WIRELESS OUTFIT COMPLETE FOR 110 16s.
Practical
Demonstrations
Daily, 5 to
6.20 p.m.

THE
The

From
Delivery

fromStock

. -

e

the Actual Manufacturers.
VICTOR RADIOPHONE OUTFIT No. I.

ALL you require for listening to wireless music
and speech, comprising-

(a) THE VICTOR RADIOPHONE, fitted with vario-
meter tuner with bevelled ebonite scale, engraved ebonite
terminal board showing method of connecting aerial, earth,
H.T. and L.T. batteries, grid leak a d condenser, in handsomely
polished mahogany case, including phones..

ACCESSORIES.-Mareoni valve, 60 -volt H.T. battery,
4 -volt accumulator, 4,000 -ohms telephones, 100 feet stranded
aerial wire:
Sent by the Makers, with instructions and guarantee, packed
in wooden ease, Mr -

10 16s.
IMPORTANT NOTICE.

The " e" Outfit is Complete with all necessary accessories.
We should like guard purchasers against incomplete emote.
tions at what appear at first to be more favourable prices.
The apparatus has been approved by the G.P.O., and the
price includes the Marconi Licence Royalty and British Broad-
casting Royalty.

MEDICAL SUPPLY ASSOCIATION, LTD., 167-185, Cray's Inn Rd., LONDON, W.C.I.
Largest X - Wireless, and Electro - Medical Showrooms in the i3ritish Empire
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RADIOTORIAL
QUESTIONS & ANSWERS.

(Continued from previous page.)

"AMATEUR" (Barnstaple). -Having experi-
mented for some considerable time with valve
circuits I have come to the conclusion that
regeneration can occur by the insertion in the
plato circuit of inductance even although this
latter is not connected to -the ATI. If this is
right, can you tell me how it happens ?

Regeneration in such a case takes place through th
grid and plate of the valve, which form, as it were,
a small condenser.

How can I mathematically determine the
required inductance ?

The inductance required for such regeneration is
given approximately by the following formula :

1

L = W' (Cm +C+ Cm \

where w=2 a- n (n- frequency), C= total capacity
across the inductance I. including the Plate -filament
capacity of the valve and the self -capacity of L, C , -
grid -plate capacity of the valve, p,= the factor of th
amplification of the valve. L and C in henries and
farads.

T. 0. (Rugby). -How is the wave -length of
a coil found out ?

By first calculating its inductance in microhenries,
adding this to the inductance of the aerial in microhen-
ries, taking the capacity of the aerial in microfarads
and applying the formula :

Wave-length= 1885 (in microfarads) .Y L (in

mierohenries). Most results of mathematical meas-
urements in wireless are very approximate, and even
with the greatest of care this particular instance is
liable to at least 10 p.c. error, so that one can afford to
be approximate with the minor factors. The average
capacity of the amateur aerial is between '0002 and
'0003 mfd., while the inductance will be somewhere
round about 15 mils. Check this roughly by multiply-
ing the length of the aerial plus lead-in in FEET by
1'5, this will give you approximately its fundamental
wave -length in METRES, Call this Y ; suppose we
take the capacity to be '0002 then the inductance must
equal in microheinies.

Y 2

k,1885)
That will bring the K and L coefficients of the aeria'

to as nearly correct as possible or rather as near as we
require them. Calculate the inductance of the coil by -
means of tins formula :

L=9'8 D'N'LK, where D = Diameter of the ceil in
Cms. N= number of turns per Cm. L= length of the
coil in ems. K =the correction factor which is based
on the ratio of the length of the coil to the diameter.

It varies from '96 where the diameter is '1 of tie,
length to '2 to where the length is '1 of the diameter.
Where the diameter is similar to the length, this
factor is '69. Where the length is twice the diameter
it is .82, where the length is five times the diameter '92,
and from these you must guess somewhere about the
figure that will meet the case of the coil you have
under consideration. Having then worked the above
out, the result will not be in mierohenries, but ems.,
and must be divided by 1,000 to bring it tQ microhen-
ries. Take this, and add it to the inductance of the
aerial, take the capacity of the aerial and apply the

first formula given above, i.e., 1885,1K L. Where a
parallel condenser is employed the various degrees of
capacity can be added to the capacity coefficient in
the above, and will give quite a fair approximation but,
remember that the only accurate method of calculat-
ing wave -length is by means of a cailibrated wave -
meter.

* *

H. G. (Ilford). -How can I make a resistance
of about 10,000 ohms to act as a coupling
between valves in a circuit that T am working
on ?

Obtain a piece of glass tubing 2" in length by 1"
diameter. Obtain a piece of bristol board 2" wide,
and coat it with a migture consisting of 6 parts of
Indian drawing ink and 1 of powdered graphite
shaved from a grade " 11 " pencil. Dry this in a
warm oven, and cut a piece off it in length, and care-
fully wrap it aromill the -glass tubing. Clamp it into
Position with two strips of soft brass at each end, and
cover the space between the clamps with a layer of
dry string or cotton tape, which should afterwards be
well coated with shellac varnish.

(Continued on next page.)

HULLO! HULLO! HULLO!
Compare our prices with our competitors and remember our goods are

GUARANTEED.,
11'e manufacture the famousW.B.C.

VARIABLE CRYSTAL
CONDENSERS. DETECTORS

Fliotouraph of ono of our 0002 Type. (DUSTPROOF )

We consider that our Condenser is
the very best on the market.

Note our Special Features:
1. EBONITE DIAL, 0.180, and Knob (much

superior to Brass Pointer and Ivorine Scale).2. EBONITE CIRCULAR Top andBottom End Plates, accurately drilled
for assembling and panel mounting, induct.
ing centre bush and nut.

3. CONTINUOUS CONTACT COIL CON.nection and nut.Everything ready to assemble, to-gether with Ebonite Knob, all thenecessary aluminium vanes (fixed andmoving), spacers, spindles, nuts,washers, etc. Assembled
Unassembled Complete

Parts of for pane:
above includ- mounting,
ing knob but incl. knob,
without dial S dial, and
end plates end plates.
6/3
5/3
43

No. of
Capacity Plates.
.001 57
.00075 43
.0005 29
.0003 19
.0002 13
.0001 7 2/ -
VERNIER 3 19

12/6
11/6
10

29 76
2 3 6/6 ,

59
53

11 Ivorine Seale and Pointer required instead
of Ebonite Dial, deduct 9d. from each of the

Assembled Condenser prices.
Packing and Postage, 11- per set; 2 sets, 1/3:

3 sets, 1/6.Full details how to erect enclosed with
each unassembled Set.

Top and Bottom Ebonite Circular End
Plates, 1/6 per pair By post 1/9.

NOTE.-Actmaity the bottom plate is a circle,
and not half -circle as shown en photo.

NOTE OUR SPECIAL FEATURES

1. Universal ball -jointed arm.
2. Celluloid dustproof casing, and

highly finished top and bottom
ebonite circular end plates.

3. Flat ribbon cat's whisker.
This detector unit is easily dis-
mantled for changing crystal.

Price 5/- each
Packing and posting 6d. each.

Don't purchase any article
you are offered, but insist on
your variable condensers and
crystal detectors bearing the
W.B.C. hall -mark of quality.

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

WE CARRY STOCKS OF THE FOLLOWING WIRELESS ACCESSORIES:
Ebonite Dial, 0-180. Best quality. Bored

in centre, 1/3 each. By post 1/6.
Ebonite Knob; Tapped 2 B.A., 41d. each.

By post 7d.
Ebonite Valve Solders, (best quality), com-

plete with 8 nuts, 1/3 each. By post 1/8.
Superior Fixed Condensers: .0003, .0005.

.001, .002, 1/3 each. By post 1 /6. Above

.002-.006, 1/6 each. By post 1/9.
Laminated Switch Arms, with Knob

(best quality), 2/. each. By post 2/6.
Filament Resistances, Inc. Knob, FIRST

QUALITY, 3/- each. By post 3/6.
Aerial Wire '7122 bare copper, stranded.

Price per 100 feet, 3/-. By post 4/..

Brunet Headphones, 4,000 ohms, 25
Basket(compl

By post 26/3.
Coils. Range 300 le 3,000 metres.Per set of 7. 4 /3. By post 4 / 9.COLOURED Sleeving, la m/in, 64, a

'.ard.ding -Puy pTouetb9esd:Lea ebonite with terminals.12 -in., 1/6. By post, 2/..
6 -in., 1 ) 2. By post, 1 / 8.Ivorine Scales, engraved, 0-180, 611. Bypost, 8d.

Ivorine Tabs, engraved assorted titles, lid.
each.

STOCK of Vanes, SpacerWashers, Brass Washers, Nuts, Rods,Terminals (4 B.A.), Valve Legs,Ebonite Sheets, etc., at current prices.
SPECIAL ATTENTION GIVEN TO MAIL ORDERS.

AU Goods Despatched by Return. Subject to Seven Days' Approval or Money
Returned.

SEE OUR SHOW WINDOW -39, GREAT WINDMILL STREET, W.1

WHITESIDE, BLOOMFIELD & CO., LTD.,
1 8c 2, Ham Yard, Gt, Winumill St,, Piccadilly Circus. London, W,1,
Open 8 to 8. Telephone : Regent 3719. ('Iwo minutes Piccadilly Circus.)

Cable Address: TITMOUSE, LONDON
TRADE ENQUIRIES INVITED.

rt.
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ELECTRADIX RADIOS
Immediate Delivery
from our Huge Stocks.

Everything from a Wave Meter to
an Earth Clip.

The best equipped City depot.
COME AND SEE US.

9, Colonial Avenue is first opening on
left in the Minories, near Aldgate

Station, Metropolitan Railway.

LESLIE DIXON &Co. .1 ren,ie 1166
9, Colonial Avenue, London, E.1.

WILLIAMS.
92. WYATT PARK ROAD,

STREATEAM HILL,
LONDON, S.W.

Stupendous offer direct to the public:Double head-
phones, 6,000 ohms, leather-o.,red headpiere,
cockle -plated throughout;- every 'phone thoroughly
tested before leaving our stores. 22/6 per pair:
postage, 9d. All orders in st riot rotation. Cash
with order. Money,,rt t urned if goods not satisfactory.

Banker,
Loudon City Joint Jtidlund Rau P, Tooting.

PANELS IN CASEOLINE." -

mitation Tortoiseshell or Colours Maid; or White.
Vill not chip or crack: perfect insulation high polish;
viii give your set a distinguished appearance. .Cut -and

polished to size, 15. per sq. in. P.O. to
CASEOLINE," 23, Gloucester Street, E.C.1.

31,,oey ref n rued it dissat .

MANCHESTER.
Accumulator Charging

FRY & Co., Tipping St., London Road.

RADIO PHONE RECEIVING.
A PRACTICAL BOOK FOR EVERYBODY.

Edited by
9/- net. ERICH HAUSMANN. 9/- net.

Nine prominent authorities present the
latest information on the radio phone in
an extremely simple and understandable
manner. As a guide to the proper selec-
tion of apparatus, as well as to the theory
and practice of receiving messages of
varying wave -lengths, and transmitting,
it will prove of great value to both

amateur and technical readers.
CONSTABLE AND COMPANY, LTD
10 and 12, Orange Street, London, W.C.2

-WIRELESS INVENTORS
Patents and Trade Marks. Advice Hand book
and Cons. free. -13. T. RING, Regd. Patent
Agent (G.B. & U.S.A.). 1463, Queen Victoria
St., E.C.4. "Phone : Central 882. 36 yrs.. refs.

RADIOTORI-AL
QUESTIONS AND ANSWERS.

(Continued from precious page.)

R. M. (Brighton). --Can the usual type of
variable condenser be used in transmitting
circuits ?

Not satisfactorily because they will not stand the
high transmitting voltages although in certain cases
it is possible to increase their breakdown voltages, and
also effective capacity by as much as from 2 to 5 times
by supplying an oil dielectric. A good grade of pure oil
such. as castor; Russian *bite' mineral, etc., can be
used after all moisture has been strained from it by
filtering it through blotting -paper, although, of course,
the addition of such tends to increase the losses and
should not be used unless absolutely necessary.

*

" FRAME " (Hendon).-Supposing I were to
construct a frame as large as possible in. order
to 'fulfil the requirements of efficient frame
aerial work which you tell me is that the larger
the frame the more sensitive it is, how large
could Igo for broadcasting wave -lengths ?

The most efficient frame aerial for receiving broad-
casting wave -lengths with a .0005 mid. variable
emidenseeacross i s.ends effecting the tuning would
b  one turn 'of wire on a frame 35 ft. square, but for
Practical purposes this would be too large. That is to .

say, that if. you could afford the space for such, you
"Mild erect the Moreetticient suspended type of aerial
and dispense with a fraMe-altogether. However; for
ordinary purposes an average size for efficient' frame
aerial 'work is to make it four feet square and wind six
howl of wire for the range- of wave -lengths that you
de'sire. 'It must be added that a good example of the
relative efficiency of frame aerials is to hand in the
examples quoted. The 35 ft. square frame woad
prove twenty times as efficient as the four foot square
frame.

* * *

A. T. L. (Norwich).-I am leaving this address
for several months, and wish to pack up the set
until I return. What is the best way to store
the accumulator ?

If you intend to leave the battery for several months,_
without attention, you will have to take special pre --
cautions to preserve its condition. Give the cells a
good slow charge so that they gas freely for several
hours and then entity the acid out. Rinse the cells
several times with clean distilled water, and- when
they are quite clean leave them to dry. The negative
plates may be found to warm up a little during the
process, but this will not result in any injury. When
you wish to use the accumulator again fill up with fresh
acid of 1-25 specific gravity, and give the battery a
long slow charge until the cells gas, freely for about
six hours. After this, the.battery may be used as
usual. It is advisable to: go through this process if
the eons are to be left kir anyYlength of tithe, otherwise,
sulphating and crumbling of the positive -plates may
occur.

(('(ait i n ?led on n, xl Tag()

:"ENCRYSTAL SETSmion.
Assembled and unassembled.

And all component parts.
Write for illustrated eatalogu.. Pout fray, 3d.

VALVE PANELS ON THE UNIT SYSTEM
Unassembled

Simple to build. Full instructions sent with each
set. Ask for particulars.

P. H. BOYS & CO.,
Electrical & Wireless Engineers,

187, GOSWELL ROAD, LONDON, E.C. I.
'Phone : Clerkenwell 4454.

atAtlifOlikakeeaS fotowee,dge
iirvto cadu

g

d

For our va ions Publications we are always
ready to receive interestin Articles-with

and without diagrams and photographs. Good
rates pai. Constructional Articles must de-
scribe apparatus which has actually worked.
RADIO PRESS, LTD., Devereux
Court, Strand, London, W.C.2.

1HE LW IONIA WIRELESS RC I ORY
FOR ALL WIRELESS PARTS AT FACTORY PRICEi
13/15, WHITCOMB ST., W.C.2

fINneINI

COX sSL DA.1S1IE S, Ltd.
Beg to announce that they have for immediate

disposal ONLY 150 TIMBER
liff 'REY-AMISS POLES

25 ft. to 45 ft. high. Approx. 10 it. dia. Base
tapering to top.

CALL T £1 EACH.
r .0.R. Portslade or Newbury complete with

cross battens, etc. Apply:
"H.W.D.P.," COX & DANKS, Ltd.,
168, Regent Street, LONDON, W.1.

1

For All Wireless Parts.
KAY & CO. 169, Railway Approach, London,

W. 12.

WANTED WHOLESALE PRICES

ECONOMISE
DON'T PAY FABULOUS PRICES
but build reliable Crystal Sets for a very Iota
figure. Component Parts are built up ready
for assembling. With Drilled Panel and

Polished Box.
No. I Set. Panel Size,8 by 7, range

about 25 miles - - - - 29/ -
No. 2 Set. Panel Size, 7 by

range about 15 miles - - - 237-

IvEy44. ST. LAWRENCE RD., N
KENSINGTON, LONDON,

ORTH
W.10

" LISTEN IN "
UNDER BEST CONDITIONS

/BY USING A PROVED SET.
We stock all Leading Makes from

£4 15/- to £150.
Accessories for the amateur who is particular as

regarc4 good results from his handiwork.
Call and listen -in at our Showrooms at any

Broadcasting time.

WELLER & GIBSON,
31, King Street, Tower Hill, London, E.1.

Telephone: Avenue 3509. Foot of Minories. Three Minutes from
Mark Lone Underground Station.

To the thousands of enthusiastic amateurs who wish to acquire a

DO NOT WORRY YOUR
knowledge of wireless, we would say :-

FRIENDS TO PUT YOU WISE
own adviser. Learn the vital principles underlying this

DO NOT HESITATE, join now and become one of the

but join our correspondence course for amateurs, and become your
marvellous

invention, and qualify for an experimental licence.

many thousands who are benefiting daily from our expert tuition.

only the vast number of students for which we are catering, t
'The cost is small, but the knowledge imparted is very great. It ;
enables us to offer you this really high-class course for such a small fee.

LET US HELP YOU
Complete Course 10/6 Write for Particulars to

THE RADIO CORRESPONDENCE HCOLLEGEkRROW.

PINNER ROAD,

lug
ASHLEY WIRELESS TELEPHONE CO. LTD.
69 Renshaw Street Liverpool
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It speaks for itself in a loud, clear and perfectly
natural tone
With the highest amplification of all Wireless reception and particularly of Vocal
and Instrumental music, the clarity and tonal purity of the AMPLION is
unapproached in any other form of Loud Speaker.

The adjustment is simplicity itself and " Volume " may be regulated to a nicety.

AMPLI
LOUD

SPEAKERS
The

World's Standard

are supplied in a series of 10 models, suited to every service .. the Home, Labora-
tory and Concert Hall .. and the prices range from fifty shillings to fifteen guineas

The registered Trade Mark AMPLION on a Loud Speaker is a guarantee of
efficiency and reliability and an assurance of Improved and Perfected Reception.

Ask for Folder " P.W."

Daily Demonstrations at
the Graham Showrooms:
THE ALGRAPHONE SALON,
25-26, Savile Row, Regent Street, W.1.

Phone : Regent 1075.

ALFRED GRAHAM & CO.,.
St. Andrew's Works, Crofton Park,
London, - S.E.4.
,Phone: Sydenham 2820 1 2
Grams : Nayalhatia, Brock, London.

SCOTLAND --
Mr. F. M. Milligan, 25, Renfrew St., Glasgow.

IRELAND --
Mr. Alex. R. Munday, 41, Chichester St., Belfast.

" Amplion " Loud Speaker for
connection to the Tone Arm of
a Gramophone.

Type A.R. 33. 120 ohms.
£3 0 6.

Type A.R. 35. 2000 a) -.ms.
£3 3 0.

Amplion Junior, a perfect Table Model Loud Speaker
which gives a surprising volume of sound for its size
A.R. 39. 2,000 ohms . . . £2 12 6

Other Resistances can be supplied.

HERE'S REAL RADIO SERVICE

HEADPHONES AT PRICES
TO SUIT EVERYBODY.

FRENCH TELEPHONES," light, adjustable, .1,003
£ a. er

0 18 6
FEDERAL PHONES," known to all Wireless Experi-

menters . . 5 0
" BRITISH HEADPHONES," stamped B.B.C., Excellent

1 5 0
Special line of French Phones, similar to "BRUNETS"

('all and inspect them for yourself . .. . .. .. 1 1 0
"WESTERN ELECTRIC," comment unnecessary, 1.000 ohms 1 12
" AMPLION " Loud Speakers. Actually in stock.

Junior.. . . . .. .. .. .. .. .. .. .. 2 12 6
"WESTERN ELECTRIC CRYSTAL SETS." Stamped

B.B.C., in magnificent cabinet, complete with 1 pair
" Western Elec. phones." .. .. .. .. .. .. .. 4 2 6

" GECOPHONE "CRYSTAL SET' BAC. Complete with
Telephone,. Aerial and Earth Wires, lead in, etc. .. 5 10 0

" CRYSTAL SETS " Stamped B.B.C., mounted in Cabinet 2 2 0
AERIAL WIRE, 7,22, bare copper, stranded. 100 ft. . .. 2 6
INSULATORS. Reel, ltd. Egg, 3d. Shell .. .. .. 9
BATTERIES for H.T. 4 & 5 volts, economical and efficient,

per dloz. 4 6
HIGH TENSION BATTERIES: 13 volt., 2/6; 36 volt 6,6;

10 6
ACCUMULATORS: 4 volts 20 amp.,14/-; 4 volt 40 amp.,

19;6 : .4 volt 60 amp. .. .. .. .. .. .. .. .. 1 6 0
VARIABLE CONDENSERS Panel Mounting In Celluloid Cie -e

s. el. s. d.
.001 12 6
-0:'05 10 6

15
13

0
0

0003 9 6 11 0
s. d.

BASKET COILS, set of 7, 130-4,000 metres .... .. .. 5 0
SLAB COILS, set of 8, 150-25,000 metres .. .. .. .. 7 6
INTERVALVE TRANSFORMERS free from distortion .. 14 0

THE WATERLOO ELECTRIC Co.
129, Waterloo Road, S.E.1.

ELECTRICAL & WIRELESS ENGINEERS
Please send sufficient postage, balance refunded.

PHONE: s HOP. 5649.

The Secret of
Perfect Reception.

LUXI
11,9LIF,

01.0E1W,

,r #
' ''.-ct, /1

,;....,,,_

`'Sf') .'illfit-
-, - ,......

44.-ttatilire47 V 4 VA_

Your valves may be per-
fect-the atmospheric
conditions in an excel-
lent mood - your accu-
mulators supplying your
sensitive little instru-
ment with full capacity
of current, and yet, with
all your careful tuning
and testing, your instru-
ment lust fails to give
you the perfect reception
it should. Have you
examined your wiring?
The biggest " snag " in
your whole apparatus

and waster of valuable voltage is a faulty connection.
Make sure of your connections 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 prep ared for the con-
venience of customers. Ask your Ironmonger or Hardware Dealer to
shciw you the neat little

FLUXITE
SOLDERING SET.
It is perfectly simple to use and will last
for years in constant use. It contains a
special "small space " soldering iron with
non -heating metal handle, a Pocket Blow
Lamp, FLUXITE Solder, etc., and full in-
structions. Price 7/6 Sample Set. ' Post
paid United Kingdom.

FLUXITE
SIMPLIFIES SOLDERING.

All Hardware and Ironmongery Stores sell
FLUXITE in tins, price 8d., 1,4 and 2/8.
BUY A TIN TO -DAY,

Reduced
price

7j6
11.1

1111110.u,"

Srtif1ES SOLDERING

For the tool kit of your car or
motor -cycle. or any rolderMg

jobs about the home.

FLUXITE, Ltd., 324, Bevington St Bermondsey, England,
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RADIOTORI ALH 9 QUESTIONS AND ANSWERS.
(Continued front page 184.)

WIRELESS ACCESSORIES
with the"HALL MARK"

of QUALITY.
ALL PREVIOUS PRICES CANCELLED.

French "Brunet" Headphones
22 6 Postage 9d.

French "Sidep" Headphones
2 1 - Postage 9d.

BRITISH HEADPHONES
4,000 ohms. Very Light. Beautifully Finished
Stalloy Diaphragms. Complete with Cords.

Adjustable Earpieces.

19/6 Postage 9d.
VARIABLE CONDENSERS, COMPLETE WITH

KNOB, POINTER, AND SCALE.
Capacity Parts Assembled for

Complete Panel Mounting
.. 62
.. 53
.. 41
.. 2 10

.001

.0075

.0005

.0003

.0002

.0001

12/-
.. 10/6

8/-
7/-
Gi-

Top and Bottom Drilled Ebonite
Plates, 1/3 extra, Vernier, 3!-

Intervalve Transformers, Ratio 31 to 1, finest
manufacture .. . .. 12 9 ; 5 to 1, 14/ -

Crystal Sets in Cabinets, from .. 22'6 to £3 10s.
Aluminium Condenser Vanes, fixed and moving,

22/24 gauge . .. doz. 5d.
Spacers, trued° .001. Small, doz. 2d; large, doz. 3d.
Ebonite Knobs, tapped 2 B.A. with brass nut,

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

lengths .. . .. 2/6
Valve Legs, with nuts and washers, id. each;

doz.
Two Coil Holders, solid ebonite 6/9; mounted on

mahogany .. ..
Three Coil Holders, solid ebonite, with long

arms to avoid rapacity effects .. . 9 6
Crystal Detectors, adjustable in every way .. 213

Do. do. enclosed in glass case . .. 4 -
Engraved Ivorine Scales, 0-180, round or

square ends - 41.
Filament Resistances, extraordinary value,

velvet action .. 2.3, 3'6 and 5/ -
Switch Arms, complete with knob, collar,

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

Valve Holders, turned ebonite, complete with
nuts, 1/3 ; 2nd quality .. . 106.

Crystal Cups. Plain ld. ; one; two, or three
screw 3d.

Terminals,complete with nut and washer 11d.,2d., 3d.
Basket Coils, set of 7 .. 4/3
Contact Studs, 1 in. by I in., 4d. per doz., com-

plete with nut and washer .. doz. 51d.
Insulators, white egg, 3d. ; green egg, 4d. ;

green shell .. . .. each 4d.
Stop Pins .. 7d. doz., each ld.
Valve Pins ld. each, with nut and washer each lid,
Brass Nuts, 2, 3, 4, B.A., doz. 3d., 5 and 613.A.

4/9

d.
Ebonite Sheet, 3,16, (cut to any size) lb. 316
Fixed Condensers, any capacity .. ,.each 1/2
Grid Leak and Condensers Combined ..each 3.3
Slider Plunger, complete .. ..each 4d.
Slider Rods, 12 -in. or 13 -in. 1 -in. square brass,

drilled both ends .. 4d.
Hertzite, 1/6. Bornite, Carborundum, Galena 4d.
Screwed Brass Lengths, 12 -in. 2 or 4 B.A. each 4d.
Inductances, wound 22"24 enamelled wire, each 3/2
Leading -in Tubes (Ebonite) 6 -in. 106. ; 0 -in.

1/-, 12 -in. ,.each 1'2
Orders ttnder £2 kindly remit ample
postage. Balanceladanded if excess sent.
SEND FOR FREE CATALOGUE.

TRADE HALL'S SUPPLIED

13,1-10 1ST IE : IRM OE PAT le 1282
71, Beak St., Regent St., London, W.1.
Our only Address. We have no Branches.
Hours : 8.30 a.m. to 8 p.m.; 1 p.m. Saturdays.
Between Piccadilly Circus and Oxford Circus.
'Buses 3, 6,12, 13, 15, 32, 51, 53, 59 and 88 pass

T. M. E. (London, N.E.).-What radiation
current or current in the aerial is obtainable
with a 10 -watt amateur station ?

Somewhere around '65 of an.amp.
What range is possible with C.W. using 10

watts ?
Normally somewhere about 500 miles.

W. J. W. (Fulham). -Is it possible to pay the
7s. 6d. due to the B.B.C. on a home-made
crystal set ?

No ; we are afraid this cannot be done. The only
thing for you to do at present is to apply to the
Secretary, G.P.O., for an experimental licence.

* *

" BATTERY " (Wincliester).-I have just had
a 6 -volt 60 amp. accumulator delivered to me,
but it contains no acid and has not been
charged. Can I charge it myself ?

Yes ; you can charge the cell quite successfully,
provided you take a fair amount of care over the
Process. Do not fill the cells with acid until you are
ready to commence charging. When ready, fill the
cells up to about I" above the plates with dilute
sulphuric acid of specific gravity 1.25. Be sure the
acid is pure ; acid for batteries can be obtained speci-
ally made up at many chemists, or from accumulator
dealers. Commence charging as soon as the acid has
been added, and charge very slowly, at not snore than
1 amp. The charging may be continued day and
night, or may be intermittent, during the day only,
bat be sure that no charge is taken out of the cells
until they are fully charged. The accumulator should
be kept on charge until all the plates have been gassing
freely for at least 8 hours, longer if possible. It will
not hurt the cells if they are allowed to gas for 12 or
14 hours. A great deal of harm can be done to a bat-
tery by not giving it a sufficient first charge.

* *

P. T. M. (Sutton). -I have been told that
the large black insulators that I am using are
not really efficient. Is that so ?

Your description of the insulators is not sufficient
for us to tell if they are efficient as regards their in-
sulating properties, but probably they give rise to'
considerable capacity effects between the aerial and
the suspending wire or rope. To reduce this you could
have two or three insulators in series. The small
china ones will probably have less capacity, but we
believe it has been found that some of the new glass
insulators recently brought out are the most efficient
both as regards the insulation and the capacity losses.
To the average amateur, however, it is hardly worth
while worrying over the losses (scouring through the
capacity of the insulators, for, in any case, the use of
three or four insulators of the china type at each end
of the aerial will give quite as efficient results as are
required in most cases. Unless very critical experi-
mental work with aerials is to be done, we should
not worry all that much over the class of insulator
employed, as long as it does really insulate, and
especially in wet weather.

(Continue] on page 188.)

L. T. HALL,
Electrical Engineer,

18, Lexington Street, Golden Square,
London, W.1.

Phone: Gerrard 4130.
THE FAMOUS FRENCH D.L. Phones

4,000 ohms .. .. post 9d. 19/ -

THE FAMOUS FRENCH D.L.
Phones 8,000 ohms .. .

Single.. ..
BRITISH B.B.C., 4,000
BEST QUALITY DOUBLE

MATT EBONITE 16. 3'9
CRYSTAL DETECTORS.. ..

Glass Case
INSULATORS, 2 inch Reel 11d.

Egg 3d., Shell .. 3d.
TERMINAL, large, with nut and

washer .. ld.
TERMINAL, Telephone, with nut

and washer .. 2d.
Write for List or Call.

23/-
11/-
25/ -

Li I HE 1 itiklUt.
Ebonite -Copper Wire, Bare &
Covered-Aerials-Sleevings, &C.

Wireless Supplies. Prompt Delivery.
Cables & Electrical Supplies, Mica House, Offord St.,
Caledonian lid , London. N. I. Telephone : North 805.

TO WIRELESS EXPERIMENIERS. PATENT YOURINVENTIONS.
They may prove very valuable. Particulars and consulta-
tions free. BROWNE & CO., Patent- Agents.
9, Warwick Court, Holborn, London, W.C.1. Established
1810 Telephone Chancery 7547.

LUNCH HOUR RAMBLE
STROLL ROUND TO

SPENCER'S STORES
4-5, MASON'S AVENUE,
BASINGHALL STREET,

LONDON, E.G. : :

CHEAPEST HOUSE IN CITY
FOR WIRELESS PARTS & SETS

PRICE LISTS' FREE.

ifigiZMR14.19 6
CASH.

Our wholesale factory cash prices to you
are only a few shillings above cost. AJAX
(ladies' and gents') cycles embody the
world's finest fitments. Workmanship,
plating, enamelling and lining are super
HIGH GRADE. Fully warranted. Univer-
sally praised by riders for 36 years.
Free packing. Carriage paid. Fortnight's

trial willingly. Money back if cycle doesn't
delight you. Credit terms arranged. Write
for lists. British Cycle Mntg. Co. (Dept. M277)

Balsall Heath, Birmingham.

When replying

to Advertisers

be sure to

mention
"POPULAR

WIRELESS

WEEKLY"

to ensure
prompt atten-

tion.

:17 CORONET WIRELESS STORES, FF-

E-=--. 8, Johnson St., Notting Hill Gate, London, W. -L1

Condenser Parts.
'001 - 6.3

0005 - 4'3
0003 - 3

.0002 - 2 3
0001 - 2

VERNIER 1 9

(.Side of Coronet Theatre.)

CRYSTAL DETECTORS 2V, 3/6, 4.6
FIXED CONDENSERS - - 1/3
FILAMENT RESISTANCES - 2/6
SWITCH ARMS - - - -1!3
12" X 4" WOUND COILS - 3/-
L.F. INTERVALVE TRANSFORMERS - 14' -
TERMINALS - - 20, EACH ; 1,'9 DOZ.

POSTAGE 1 PER SET EXTRA. LARGE STOCK OF ALL PARTS.

Post Orders Per Return.
All orders over £2 post free. 7 days' approval.
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" LISSEN" Build a Powerful Set j" LISSEN

\IL,4111111111111111111111111101111111,11111_

.10? ir 4"-: 

" LISSEN " ANODE REACTANCE
(PROVISIONAL PAPERY)

If your Dealer cannot show you this, Order
Direct. No extra charge for postage if
any Dealer's name is mentioned. This com-
ponent is meeting with a terrific demand.
Use this Radio Frequency amplifying component to
increase the range of your set. Does away with plug-in
transformers, and inconvenient anode coils with their
variable tuning condensers. The "Lissen" Reactance

Capacity method of coupling H.F. valves is rapidly becom,
ing the most widely adopted means of achieving radio
frequency amplification, particularly on the shorter range
of wave -lengths. It is made for two ranges. Both
designed to give maximum efficiency on broadcasting
band of wave -lengths, and the larger size effectively
covers the higher range as well. The Reactance and
Capacity values on each tapping point are so arranged as
to give maximum impedance values and to make the coil
entirely self tuned, so that a variable condenser is un-
necessary. Only two connections to make apart from the
usual coupling condenser and grid leak-one connection to
the H.T. positive, and the other to the plate of H.F. valve.
Tinned soldering tags are provided. Hours of work
saved. Only one hole to drill in panel. Blue Print sent
with each, plainly showing connections. Selectivity of a

set is greatly improved, because it enables each stage of radio frequency amplification to
be immediately and independently tuned. No variable condenser is required. Range 15o
to Roo metres, 6 tappings, with multiple switch complete 27/6. Range 15o to 32/6
10,000 metres, tappings and multiple switch complete
FIXED CONDENSERS in moulded cases .000t to 0000, 2/-; ooi to '003, 2/8 ool and
oo5, 3/... Condenser leakage is a common source of irritating noises in a set. "Lissen"

Condensers are tested for leakage at a pressure of i,000 volts, and are guaranteed free from leak-
age. If your set does not give the result it should do, the condensers used may be " leaky " or
inaccurately alibrated.
TRADERS SHOULD SEND FOR SAMPLES OF " LISSEN " ANODE
REACTANCES. Cash with order avoids delay, for new accounts.

LISS7_:N COMPANY, WOODGER ROAD, GOLDHAWK
SHEPHERD'SROAD,BUSH, LO DON, W.12.

Telephone: 1172 HAMMERSMITH. N.R.-Woodger Rd. is close to Goldhawk Rd. Met. Rly. Station.

" LISSEN " APPARATUS-WELL THOUGHT OUT, THEN WELL MADE.
emonsisssiorau.

"LISSEN " TYPE 13 L.F. INTERVALVE
TRANSFORMER. This is the best amplifying
transformer that can be made at the price. A special trans-
former at a special price. It is sold under the " Lissen"
name guarantee. This " Lissen" transformer is
equal to many much more expensive transformers. 166

MULTIPLE TELEPHONE BOARD
That illustrated takes four pairs of telephones in series,
with switch to cut in and out any desired number up
to the limit of board. A useful accessory to any equip-
ment. Beautifully made and finished. Has the usual
smooth, wiping contact always associated with 25i.
" Lissen " switches.

WIRELESS
11111111111111111111111111111111111111111111111111U1111111111111111111

Head 'Phones from 18/6 per pair. Valve Holders, and 1/3 each.
Leading -in Tubes, 1/3, 1/6 each. Switch Arms, 1/- and 1/3 each.

Egg Insulators, white, 3d. each,
Pocket Crystal Set, 17/6 each. 2/6 per dozen.
inter -Valve Transformers, ratio s-r. Finest Manufacture, 14/6 each.
Filament Resistances. Extraordinary value. Velvet action, 2/-, 2,6 ea.
Slider Plunger, complete, 4d. ea., 3/6 doz. Hertzite, v-, 1,3, 1;6
Aerial Wire, 7/22 hard drawn copper, in roe ft. lengths, 2,8
4 -Volt Batteries. 4d. each. 3,6 per dozen.
Crystal Detectors, 1/6, 2/3 and 2/6 each, also all voltages in Ever -Ready
Wireless Batteries in stock; i6 -volt, 3,6 ea., 36 -volt 86 ea,. 66 -volt 15/ -ea.

We have just received a large quantity of Ebonite in all sizes.
We Have a Large Stock 01 MULLARD and EDISWAN VALVES,

CRYSTAL SETS, Stamped B,B.C., 36/6 each
THE HOUSE FOR EVERYTHING ELECTRICAL,

Trade] WHOLESALE AND RETAIL [Supplied

L. APPLE, LTD., Electrical Engineers,
13, BREWER STREET, REGENT STREET, LONDON, W.1

(Telephone :1581 Regent..

THE HEADPHONE LOUD SPEAKER
Free From Distortion RICE

Patent
Applied

ForFor Valve Sets.
SCIENTIFICALLY
CONSTRUCTED TO
GIVE PERFECT REPRO-
DUCTION OF THE
VOICE AND MUSIC
FROM YOUR HEAD-

, PHONE.

Sole Manufacturers-
IFIAZZI1.11I,1 eS4 Co.,

192, Coventry Road, Small Heath, 181E it Da I 14 GABE A.
shone : Victoria 546

18/6

MARKONITE CRYSTAL
TESTED No Hoa=ry Nerd d. GUARANTEED

This crystal gives much better results, both in
clearness and in volume than ANY others tested
by us, and is sensitive in every spot. Most
dealers in wireless goods stock MARKONITE
but should any difficulty arise in obtaining it, we
will send a sample box (containing two crystals)
POST FREE for 2s. on application to any of our

addresses below.
Every crystal tested. See the box is sealed.

TRADE. Liberal Discounts. Ask for Wireless
Catalogue.

SOLE PROPRIETORS.
ROSE BROS.

ELECTRICAL CO., LTD..
25-27. Milton St.. London,

E.C. 2

BRANCH OFFICES.
Glasgow - I94a, St. Vincent Street
Manchester - 25-27. Miller Street
Bristol - - - 83a, Redcliff Street

ACCUMULATORS

(0111b4

-E.P.R.
ACCUMULATORS

HAVE
20 YEARS'

REPUTATION. All
Calls Guaranteed.

Accumulators
charged on

the premises
day and night.

ACCUMULATORS
SPECIAL OFFER
AT REDUCED PRICES.

ItglitiOn Act. A.H.
No. Voltage. Cap Amps. Capacity Price
1000
1310
1315
1320
1330
1340
1410
1420
1430
1440

4 .. 17 ..
4 .. 20 ..

4 .. 30 ..
4 .. 40 ..

4 .. 60 ..
4 .. 80 ..

6 .. 20 ..
6 .. 40 ..
6 .. 60 ..
6 .. SO ..

8

10
15
20
30
40
10
20
30
40

Carriage extra

9 1 1
12 1I
14 11
16 11
22 6
29
18 9
27.6
33 9
39 6

RICHFORD & CO.,
153, FLEET ST., LONDON, E.C.4.

6121i kstal, I -

Specialities:

ACCUMULA-
TORS,

WIRELESS
ACCESSORIES.

VOLTMETERS.
Complete in
pin h-lineI
case. very

reliable,
etc., etc.

6/11
Foshge Cd.
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PORTLAND'S BRITISH

EBONITE
6, CHEAPSIDE, E.C.

AND

32, Northampton Sq., Clerkenwell

188, Blythe Road, Hammersmith
'Phone - 4408 CLERKENWELL
"Portland's A. 1. Drilling Mat,"

36in. x 18 in. x lin. qi lbs. Ell 6 3
" Post Office B Quality Half Mat,"

35 in. x i7i in. x f in. .. £1 1 0
35 in. x 171 in. X T',7 in. .. /8 0

" Hat by Sandblasting,"
24in. x 24in. x in. 611bs. £1 1 0

Half sheets-half price plus le. Postage and
Packing ls. 3d. any weight.

ABOVE ARE TRADE PRICES.
Panels cut to any size, edges dressed

id. per square inch. Trade 15 per
cent. discount over £2.

TRADE. Buy now whilst I have them.
36 in. lengths Leading -in Tube. 4d. per inch.

Postage and Packing Is. any quantity.

Stocks ready.
Mail Orders to :
6, CHEAPSIDE, E.C.

s. d.
Aerial Wire, too feet .. 3 9
Inductance-

Ebonite, per inch .. 0 8
Isolo, per inch .. 0 3
Ebonite, -.2o tappings .. 12 6

Crystals-
Anszite Granula (" AGr ") 1 9
Hertzite 1 6
Silicon 0 4

Detectors double claw, glass
cased .. 4 6

Condensers, Fixed Dubilier 3 0
variable (Parts) .001 8 6

Brass Parts. (Better send sample
order and ask for price list.)

Trade enquiries invited at all addresses
or from country and abroad to: -

6, CHEAPSIDE, E.C.
PHONES.

I stock most makes 19/6 to £2 10s.
I advise 26/- " Portland's selection."

L.F. TRANSFORMER.
" The Portland " .. 14 /6

(Trade should see this transformer.)
WIRES, BUZZERS, LOUD
SPEAKERS, PULLEYS, COILS,
MICA, TINFOIL, SLEEVING,

DRILLING, ENGRAVING.
If possible send small sample order.

SETS.
B.B.C. CRYSTAL IN EBON-

ITE CASKET (Portland's
make) .. £5 /5 /-

Parts £1 /12 -
B.B.C. 2 -VALVE AND

CRYSTAL .. £10 /10 -
Parts .. £3 /3 -

JAMES PORTLAND
(MAIL ORDERS)

6, CHEAPSIDE,
LONDON, E.C.

RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from page 186.)

" HONEYCOMB Hill).-I wish to make
a set of coils for all wave -lengths up to about
3,000 metres, using primary, secondary, and
reaction. What values of honeycomb coils
do I need ?

You will need coils of the following numbers of
turns : 25, 35, 50, 75, 100, 150, 200, 250, 300. These
will take you well over 3,000 metres,- and will enable
you to get down to the amateur wave -lengths.
The first two or three may be wound with 22 D.C.C.,
but the others should be wound with 24, 20, or 28
D.C.C., according to their size. Use formers of
about 2 in. to 2f in. diameter and 1 in. wide, with
15 spokes each side. In each case the secondary
coil is a size larger than the primary, and is tuned
by a .0005 mfd. condenser. For reaction use
either a 35, 50, or 75 turn coil, according to tine
wave -length you wish to receive. Do not forget
the 'regulations regarding the use of reaction, and,
if possible, react upon the H.F. anode coil. The
anode coil may also be of the honeycomb type of
about the same size as the secondary, or a little
larger if desired. Tune with a 0003 mfd. con-
denser. This anode coil will have to be changed to
suit the wave -length in the same way as are the other
coils.

* * *

W. R. (Cricklewood).-What voltage will
a dull -emitter valve stand ?

As regards this question there can be more than
one answer. For instance, the actual voltage that
the filament will stand is about 0 volts, but at this
voltage-and, in fact, long before this is reached-
the filament is white hot, and the dull -emitter
properties -of the valve will have- been destroyed.
You will be able to go on using the valve as an
ordinary valve, but as a low temperature valve it
will be no longer of use. With regard to the voltage
that the valve will stand without losing its properties,
it is difficult to give any exact data, but never allow
the filament to get really bright, and always with
the valve on the least possible current consistent
with good results, otherwise the coating on the
filament may be destroyed and the valve rendered
useless as a dull -emitter.

T. K. (Tonbridge).-I was told recently
that instead of using a 6 volt 30 amp. accumu-
lator I could use three 6 volt 10 amp. cells in
parallel. This arrangement allowed the cells
to be put in series when charging off high
voltage mains, and thereby claimed to save
expense. Is this plan satisfactory ?

Although the scheme may result in a small saving
in charging expense, you will find that all the cells
must be in good condition and of exactly. the same
voltage before they will act satisfactorily in parallel.
The trouble about this sort of arrangement is that
if the voltage of either cell should drop below that
of the others they will tend to discharge through
the faulty cell. We do not advise the use of this
method except for those experienced in the handling
of accumulators.

* * *

J. S. (East Ham).-I have a crystal set,
employing primary and secondary coils.
Do I need variable condensers ? II so, what
sizes should be used ?

For really fine tuning you need two condensers,
one across the primary coil, and the other across the
secondary. If a slider is used on the primary you
may be able to dispense with the condenser, but the
secondary coil, having tappings, needs a -001 mfd.
variable condenser across it. In any case, a small
variable condenser across the primary may improve
reception, say.0005 mfd. if without a slider, .0003
mfd. with a slider.

QUESTIONS ANSWERED FREE
BY POST.

The technical staff of " Popular Wire-
less " is at your service to deal with any
of those tricky little problems that crop up.
Perhaps you are. not quite sure what
size to wind a coil, exactly how to erect
your aerial, what type of set you will re-
quire to hear a certain station, etc. Then
drop a line to the Queries Deptartment of
" Popular Wireless," and your problems
will receive immediate and expert attention.
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CRYSTALS
 _=

Our Artificial Galena is exceptionally sensitive =1=
and easy to adjust, and the ever-increasing
volume of repeat orders is the best proof of
its efficiency. ==
Carefully selected specimens, mounted 4
in cup with fixing screw and length of 1/6 --contact wire, sent post free . . . .

In special glass enclosed detector,
lupcomplete for panel mounting . .

OMNIPHONE WIRELESS Co., rTE

24, Warwick St., Regent St., =
LONDON. W.I.

20 yards from Regent St., between Maison Lewis
and Robinson & Cleavers. Phone : Regent 3335.

Some Good Lines -
Extra Special 4,000 ohm Head Phones, 21/ -
Powerful Crystal Sets, complete with

aerial, etc., B.B,C. paid - - -60/-
THREE -VALVE RECEIVER and

TUNER. PANEL TYPE. Finest
workmanship, receives all Stations £25

Carriage paid on all.
Let us advise you, or quote you for all parts,

or Complete Wireless Sets.
HAROLD REEVES & CO.,

39, Great Windmill Street, Piccadilly Circus, W.1.
Telephone: Regent 3053. Demonstrations 5 to 8.

WIRELESS INVENTIONS.
Patented Articles made in Quantities and placed on
Market. JOHN SALTER (Enid. 1896).
13, Featherstone Buildings, High Holborn, W.C.1

'Phone:chancery 7408

THE PROPRIETOR of a Mail
Order business with sound connection
and live agents wants NOVELTIES,
patented or otherwise, for inclusion in

his WIRELESS CAMPAIGN.
State fall particulars.

Box G. 28, do TOON & HEATH, Ltd. -
Advertising Contractors,

Broad Street, Corner, - BIRMINGHAM.

GREATEST POSSIBLE VALUE. IN
VALVE AND CRYSTAL RECEIVERS

AND ACCESSORIES.
Complete installations.

MAINTENANCE. TECHNICAL ADVICE, ETC.
VALVE SETS from 53 10 0
CRYSTAL SETS EZ 0 0

For Price List please apply to-
R. LAWLER (late Marconi Co.),

221 Ivy -late C I. Nutmeat Loa ion. 4. E. 15.

11 mm. H.T. Wire for Leadins, brandnew, Government surplus, perfect condi.tion. 100 -yard coils, 33s. 4d.E. W. Foeeoe*O,Ser 8c Memo,
SPALDING.

W RELESS SE'S SUPPLIED & INSTALLED.
Aerials Erected, Ebonite and Accessories Stocked.

MILLER ELECTRIC,
25, Somerset Bids., Churchway, Euston Rd., N.W.1

seginoer, Guild e to W  reless -
Explains, in plain everyday language, everything
you wish to know about Wireless Telegraphy.
HOW TO ERECT, CONNECT, AND MAKE
the apparatus required, and full instructions
for making coils, tuners, and complete valve
and crystal sets. Instructions and diagrams
fon a two -valve receiver are alone worth four
times cast of the book. 112 pages, price Is.,
post free.-SAXON RADIO CO. (Dept. 14),

South Shore, Blackpool.

AC6UMULATORS, H, f. BATTENIES,
AND VALVES.

NEW AND GUARANTEED.
4 -Volt, 25 -Amp., Celluloid, -11/3. Postage 1/
4 -Volt, 40 -Amp. 17/6 l 6 -Volt, 40 -Amp. WO
4 80 27/- 6 80 36'-
4 100 33/- 6 100 45/ -

Packing 1/6 extra. Packing 2/- extra.
MULLARD ORA VAIN 8 ..15/- Postage (3d.
MARCONI " VALVES ..17/13, Postage 6d.
30-V., H.T. Battery, Hellesden,

with Plugs .. Postage 1/-
60-V. H.T. Battery, Hellesden,

with Plugs . . ..14'-. Postage 1/-
Cash with order.. Goods despatched per return.

LOWEE & SONS, LTD., Northampton
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Enlarged
April
Number
Just Out !

Some of the
good things

inside
A WIRELESS WIZARD

Professor A. M. Low contributes
" Seeing by Wireless." Radio
Kinemas are a certain develop-
ment of the future, he says.
AMPLIFYING WITHOUT

VALVES
Can you work a loud speaker
without valve amplifiers ? Yes,
you can.
STARS OF THE ETHER
Every month " The Broad-
caster 'contains severalpagesand

photos. of Radio
Artistes, " Stars
of the Ether,"
whom you and
your friends have
heard.

BUILDING A
!RADIO RECEIVER
" The Broadcaster " is
teaching thousandshow
to build radio receivers.
Every month the snak-
ing of part of a radio
set is degcribed and
fully illustrated.

NATURE'S WIRELESS
You talk of the " atmo-
spherics." What are they ?
"The Broadcaster" explains
how they originate:

EXPERT ADVICE FREE
" Broadcaster " readers have the

1, privilege of corresponding with
a wireless expert on any ques-

! tions they may care to raise.- - --
The

Wireless
Magazine
for Enthusiasts

CAN I listen in ? What will it cost ?
What is the best set for me to
buy ? How can I instal it in my

home ? All these questions you will find
answered in " The Broadcaster" in plain,
simple language that you can under-
stand. The pages of " The Broadcaster"
read like a romance-not like a dry
text book. Get the specially enlarged
April number-just out.

Broadcaster
THE RADIOPHONE MONTHLY FOR LISTENERS - IN

One Shilling Monthly.
Proprietors - - Odhams Press, Ltd.

9t afiatovtia

ti

ar.0)

I F you are at all keen and
enthusiastic you will

continually find little queries
which will puzzle you. Ex-
actly what is Reaction ? How
does a Valve oscillate? What
is Tuning ?
These are the sort of questions
answered in this new Book by
the Editor of Modern Wireless
Get a copy to -day --master
its content3 and you will begin

to make real progress at
once.

From all Booksellers,
or 2,S post free.

RADIO PRESS LTD.,
Devereux Court,
Strand. W.C.2

Wireless Valves simply explained
By John Scott -Taggart F. Inst.!?

APOLLO RECEIVING
SET.

Passed by P.M.G. Narked B.B.C."
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
vari orn e ter,
which has been
proved by con-
stant tests to
be the best
system. The

Pericon
Crystal - ac-
knowledged to
be the finest
crystal in the
world-is care-
fully enclosed
in a glass .

cylinder, and
is therefore im-
pervious to
dust. Although
the " Apollo "
is very sensi-
tive it will
withstand a
good amount
of misuse with-
out getting out
of order.

COMPLETE

£4 : 8 : 0
Including Royalty.

DESCRIPTION
Receiving Set
in handsome
solidMahogany

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,

Catalogue of APOLLO Wireless Sets and Accessories and address of -

nearest dealer sent on application. "Apollo" Valve Sets now ready. Full
particulars in Catalogue.

CRAZES & STAYRIDI, 4, BUNHILL ROW, LONDON, E.C.1
AGENTS WANTED.



190 Popular Wireless Weekly, March, 24th, 1923.

UI1101111:i1111 HULLO
Come along and see us! We have just what you want !

COMPLETE SETS of PARTS for
Making VARIABLE CONDENSERS

(READY TO ASSEMBLE)
All Parts in the Sets are of the Finest Quality, and absolutely beat anything

else offered by any other house. I guarantee that
I have always got them in Stock.

g" 4C.PIL.X..X..)1MJEZ (C)N31.411(

NOTE THE PRICES !
CALL AND TEST THE QUALITY ! !

Agnrov Cap.
in Microfarads No. of Plates Price

.001 57 Os. 3d.

.0005 29 4s. 3d.

.0003 19 3s. Od.
.0002 13 2s. 3d
.0001 7 2s. Od.
Vernier 3 ls. 9d.

DRILLED
EBONITE

ENDS
ls. pair.

Sold with
Condensers

only.

I regret having to suspend postal
deliveries of goods until further notice.
ALL LETTERS IN HAND ARE RECEIVING ATTENTION

These Sets con-
sist of the follow-
ing articles:
EXTRA QUALITY VANES

(Fixed and Moving)
Large and Small Spacers

(Ample Supplied)
Scale 0-180
13 Nuts 2BA
13 Washers 2BA
Centre Square Spindle
3 Side Rods
Copper Foil
Pointer
Bronze Spring Washers
Best Knob, Bushed 2BA Nut
Top Bush
Bottom Bush
Flat Bush for Pointer

TES"X"I WI la IN I /VI.
H. R. GOODALL, Radio Engineer,

Experimental Station,
2 I L, SOUTHAMPTON.

"W. 0. R. Bomberger, Broadcast Station,
Newark, New Jersey, U.S.A., received at my
Station very well this morning, using one of
your Vernier Condensers. . . ."

= z,Liiiiiiffintiiiiimilimilimilmilw22=
=-

-- f

f,. RIGHT OPPOSITE 7.4 Ni.R AY M 0 N D.= E.

DAL Y'S=
= :-- GALLERY DOOR 1=-= E = 'Phone:
a= futimnuminiunniminunifi
== OPEN : 9 a.m. CLOSE : 6.30 p.m.= air
= Open: SATURDAYS, 9 a.m. Close : 4 p.m.=
=

27, LISLE STREET, W. C.2

'_,N111111111111111111111!111111111111111in

1=2

E To avoid mistakes,
thisthis address is close -E.
to Charing X Road

=and Leicester=-
ESquare Tube=GERRARD 4637
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EVERYBO 111111,.
_

This is an honest advertisement and nothing is
offered unless same is a regular stock line.

PLEASE NOTE
%Jo further Post Orders executed at present
iwing to the impossibility of guaranteeing

delivery.

Aerial Wire
Genuine 7/22 bare copper

stranded, 100 feet ... 2/6
Condenser Vanes
Extra quality ... doz. 5d.

Crystal Detector Parts 1/.
Lead-in Tubes

Ebonite with brass ends,
6 in., 1 Ocl., 9 in., 1/ -

Crystal Cups and Screws
each 1 id., doz. 1 /2

Condenser Bushes each id.
Reel Insulators each 2d.
Spacer Washers
Large 3d. doz., small doz. 2d.

Cheaper for quantities

Wound Formers
12 x 4 with 24 wire, each 3/3

L.F. Intervalve Transformers
High quality 5-1 1 4/-,
TRADE SUPPLIED

1/2

PLEASE NOTE PLEASE NOTE
No further Post Orders executed at present No further Post Orders executed at present
owing to the impossibility of guaranteeing owing to the impossibility of guaranteeing

delivery.
1

delivery.

Valve Holders
4 screwed legs, 8 nuts ...

Filament Resistances
No cheap rubbish, but
value for money 2/6 to 3/6

Rheostat
Very special. Positive

stops at Zero, full
resistance ... 3/6

(Guaranteed 7 ohms).
Switch Arms

Best bushed knob with 4 -
leaf laminated switch... 1 /3

Also another pattern at 1/6
Oojah Basket Coils

7 -in. set ...

Contact Studs
Highly finished ... doz. 5d.

Nuts
2 BA and 4 BA ... 3 doz.

Telephone Leads, Extra long,
splendid quality ... pair 1 /3

Quantities Cheaper

CALLERS ONLY

5/-

8d.

Slider Knob and Plunger
Terminals

W.O., Telephone, P.O.,
and other designs, with
nut and washer...2 for 312d.

Crystal Detectors
Glass covered, dust proof,

extra quality ...
Perikon Detector ..
Detector on Ebonite ...
Detector, extra design ...
Detector and Crystal ...

Fixed Condensers

4d.

4/6
3/9
2/6
2/8
3/ -

Mica condensers in
ebonite with terminals,
all capacities ... 1 /3

Valve Pins ... per doz. 7d ,

Valve Sockets per doz. 1

Scales 0-180 4d. and 5d.
Lead-in Wire for

Indoor Aerials, etc.,
per yard ...

Quantities Cheaper
NO POST ORDERS

3d.

If you require a really Reliable
EAD P HON ES : Headphone Et 1r

ti

TESTIMONIAL
London Hospital, Whitechapel Road E 1.

7th March, 1923.
Messrs. Raymond, 27, Lisle Street. W.

May I be allowed to express my
great satisfaction In connection with the Wireless
goods that I have purchased from you. the quality
together with the most reasonable prices of all
your Apparatus will do great things in making
Wireless a most inexpensive and pleasing hobby
I enclose a small order from one of many friends
whom 1 have recommended to you.-Yours faith-
fully FRAN& CLIFFORD.

per

ERICSSON'
(CONTINENTAL)

23/6 pair
Stamped B.B.C.

SELLING HUNDREDS DAILY
Double Phones, complete with Headbands and 25/-Cords. Very Comfortable to Wear

I USE THEM MYSELF pair.

"BRUNET

,...111111111111111111m11111111:m11111w.:7:

f E

--E. RIGHT OPPOEITE ..-.
E E

EDAL Y'S7---
F.: --. 27,
:g GALLERY DOOR
= E 'Phone
FirniiIiiiiilliiiiinitimillliiiiiiIn

(GENUINE)
Owing to the extreme difficulty

in obtaining Genuine Brunet
Phones at the moment, same are
only offered subject to manufac-
turer's delivery.

M. RAYMOND
LISLE STREET, W.C.2

GERRARD 4637

To avoid mistakesE
this address is close

f- to Charing X Road_
Leicester=

Square Tube=
5.11111111111111111111111111111111111111111E

ger OPEN : 9 R. . CLOSE 6.30 p .
Open: SATURDAYS, 9 a.m. Close: 4 p.m.
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We Specialise
in

Manufacturing The BURTON RADIO PARTS
in

BRASS AND ALUMINIUM
Send us your

ALUMINIUM VANES
ALUMINIUM POINTERS
CONTACT STUDS
B.A. WASHERS

AND NUMEROUS

inquiries for

BRASS TERMINALS
BRASS SPACERS
SQUARE 13" X a" RODS
B.A. NUTS

OTHER PARTS

Special Parts made to your
requirements

Send sample and we will
quote you

Messrs. C. F. & H. BURTON, Progress Works
Bernard Street, WALSALL

lb

lb
!:1,9

lb

,111

NE

lb
lb
Sb

lb
lb
lb
lb

lb
PART 1-NOW ON SALE

VIF

lb
lb
Nti

lb
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REM&5-6.----JEBUY PART 1 TO -DA 11WEn

n-n_FNsrig-t'a-s'iw.6TimEzo.ron_rrinimmma,-,-1.,-mYommoismAmuommE5,91wm-ommas,InEw25
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hi

hi
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hi
lb
hi
lb
hi
hi
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hi

HAR NISWORTH'S NEW FORTNIGHTLY PART WORK

ORDERS OF THE
THE ROMANCE OF ANTIQUITY TOLD
IN PHOTO, PICTURE, AND STORY

Complete in 24 Fortnightly Parts. 1/3 per Part
A wonder story of peoples of
ancient times-of marvellous palaces
and temples and buried treasure,
with hundreds of beautiful photo-
graphs and many coloured plates.
Not a dull historical record, but

a vivid survey of the glories of
the ancient races who flourished
thousands of years ago and the
magnificent relics they have left
behind them. A true wonder tale
of unsurpassable variety.

CONTAINS
THREE SUPERB FULL -PAGE COLOURED

PLATES OF' THE TOMB OF TUTANKH-AMEN
In this part (and continued in succeeding parts), the wonderful story
of the Luxor Excavations will be told and pictured, thus placing on
record for the first time, in permanent and beautiful form, the full
account of the most sensational discovery of modern times.

AST

11 R
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_ -
= Six Reasons Why

ON013"HON Should be YOUR Choice

E._

(1)
(2)

(3)
(4)

(5)

Unequalled for Simplicity of Control.
Gives Maximum Range and Reproduction.
Best Value for Money Obtainable.
All Multiple Valve Sets incorporate High -

Frequency Amplification.
Every Set is Backed by the Makers' Guarantee

for 12 Months, and Post Office Approved.
(6) All Multiple Valve Sets are variometer tuned,

300 to 3000 metres without extra plug in
coils.

You do not need to be a skilled engineer to obtain good results
from the lonophone-it is simplicity itself in operation and you
will be more than satisfied with your purchase. Why not call
and have a demonstration at our showrooms one day this week ?

Write for a Copy of our Illustrated Catalogue.

The IONOPHONE
3 -Valve Cabinet
£16 5 0

G. DAVENPORT & CO., LTD.
-.."... 99-105, CLERKENWELL ROAD, LONDON, E.C.1. -
.__,-

L

ED1SWAN
VALVES

OTHER MODELS:
Crystal Cabinet - - - - £ 4 0
Valve and Crystal Cabinet - - 8 0
2 -Valve Cabinet - - - - 11 15
2 -Valve Amplifying Panel - - 8 0
4 -Valve Panel - - - - - 19 15
5-ValThe Pboveanel 7 - - - 24 5

ave pres include all Rrnaltres.

THE EDISON SWAN ELECTRIC Co., Ltd.
Head Office: 123/5 Queen Victoria Street, E.C.4

London Showrooms: 123'S, QUEEN VICTORIA ST., E.C.4
71, VICTORIA ST.. S.W.1

Works: PONDERS END, MIDDLESEX
-

Aberdeen Bristol Edinburgh Leicester Nottingham
Belfast Cardiff Glasgow Liverpool Sheffield
Birmingham Dublin Bull Manchester SouUmmpton
Brighton Dundee Leeds Newcastle Swansea

Melbourne Brisbane Sydney Adelaide

The Essential Part
of the Receiving Set

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

Type A.R. . 15,1-, each
Type R. : 17;6 each

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

Ask for Leaflet W



nON'T
i.JESPOND

if your Crystal Set
gives poor results

BUT GET A

No. R. 1533.

STERUNS
AMPLIFIER
UNIT in metal case

Price (without Va've) 14 : 4 : 0
R. Valve for use with above 17s. 6d.

AND YOU WILL
BE SATISFIED.
To be obtained from all dealers or direct from

Sterling Telephone & Electric CO. Ltd.,
TELEPHONE HOUSE:

210/212, Tottenham Court Road, London, W.I.
Telephone No. Telegrams:

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

Wcrks : DAGENHAM, ESSEX.
BRANCI ES : MANCHESTER: 14,'St. Peter's Square.

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

We gmf to 1,1, e that all Po micYNt. 14(Ylio ,I yy,to et ,r. ,old kel tag
11.iiI,nt with the calrlitialls of the limmleff8ter. 6 Licence b.:sued by
(lie Pe st wor,b7-Ucoeml.

99014191111201111111111219191,9109109919111194.019911119.91144,40-

THE MIRACLE OF THE AGE

REEDS "in

ENABLES THE DEAF
TO HEAR.

READ THIS EXCERPT
)9from the " Evening News.

9.3 1923.

With smiling face and head nodding to the
tirde- of- the- music; -deaf than -listened at the
Red Dragon Accessories Office . . .

He had heard nothing for eight years, and
when he entered the room he had to be directed
to his seat by motions of the hand. The loudest
shouting was of no avail with him . . .

" You can hear?" an Evening News
representative wrote on a slip of paper and
handed to him.

*' Yes," he replied, I can hear quite dis-
tinctly,and can follow the music well. It
is marvellous. I have not heard a sound for
eight years .

OUR AGENT'S REPORT.
"-You doubtlessly have read the reports on

 Wireless Experiments for the Deaf whichl
carried out under the auspices of the London
* Evening News,' and reported fully by them on
the 9th inst.

" I am pleased to inform you that the Instru-
ment used by me during these experiments was
a type 34 Crystophone which gave every
possible satisfaction.

Although this Instrument has three valves,
it was only found necessary to use a Crystal as
detector and two valves amplifying, notwith-
standing the fact that five pairs of headphones
and an Amplion Loud Speaker were in use at
the same time.

The Crystophone type 34 is the finest
Instrument we have yet handled, and we wish
you every success with it, and have no objection
to your using this letter for any purpose you
desire.

(Signed) MEEKAN ROSE."

NEED MORE BE SAID ?
There is a Crystophone to suit your purpose

and ypur pocket. Write for Catalogue
TO -DAY or take advantage of our demonstra-
tions each evening from 7 to 10.30 p.m.

STOCKED BY ALL PRINCIPAL STORES.

THE CRYSTOPHONE
MANUFACTURING CO., LD.
16, WELLS ST., OXFORD ST.,

LONDON, W.I.
TELEPHONE No.: MUSEUM 1664.
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SIMPLE HOME-MADE TRANSFORMERS.

PopfularVireless
No. 44. Vol. III. PRIO3 THREEPENCE WEEKLY. March 31s±, 1923,

AN EVERYDAY SCENE IN
THE WIRELESS STORES.

FEATURES IN THIS ISSUE.
Breaking the Great Silence.
A Useful Helix.
Batteries for Valve Sets.

Articles by Sir Oliver Lodge,
Sir J. Kenneth

The Care of Accumulators.
Making a Unit Receiver.
Latest Patent Inventions.

Lord Robert Cecil and
Mackenzie.
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11L WHO MESITA-I-LS

THE

"HESTAVOX II" No. 20;9

2 -Valve Broadcast Receiver

Price (aPsallUstraotreldy) El2 -7 - 6
(Incluxite of all Royalties.)

TO THE PC111.1e.
ASK YOUR DEALER F01 A
DEMONSTRATION OR WRITE

US FOR A CATALOGUE.

WRITE US AT ONCE
FOR TRADE AND
AGENCY TERMS.

AN old adage has it that " He who hesitates is lost."
How well can these words be applied to many intend-
ing purchasers who read this advertisement. To the

majority, of course, I HESTAVOX I Receivers are so well
known that further mention is unnecessary, but to the un-
fortunate few who are to -day, for the first time, joining
the ranks of Radio Enthusiasts, the question " Which set
shall I buy?" is the first stumbling -block. When, how-
ever, one thinks of the wonderful achievemems of the
receiver illustrated, there should be no cause for hesitation.
For the perfect reception of all British Broadcasting,
French Concerts, and even American Telephony, it has
proved itself to be, beyond all doubt, the most efficient
two -valve receiver which complies with all the regulations
of a Broadcast Licence. This is not an idle boast made
for the purpose of selling by sheer force of advertising,
but is a record of the opinions of hundreds of satisfied

Icustomers who are using I HESTAVOX Receivers in all parts
of the British Isles.

1111111111111111111MIIIIIMIM11111111111111111111111111111111t

THE " HESTIA" ENGINEERING COMPANY,
32, Palmerston Road, Acton, London, W. 3.

1 min. South Acton Stn. (N.L. or District RIM)
Showrooms open : 9 a.m.-6 p.m. Telephone : Chiswick 556

HOME JUNIOR
SET

INCLUDIND

AERIAL AND

ON:
PAIR

OF

' MITCHELLPHONES.'

Extra pair of

5716

25telepLones

Now approved and stamped E.B.C.

TESTED AND GUARANTEED.

FOR LONDON, BIRMINGHAM, & MANCHESTER.
A Handsome Receiving Set, tuning up to 1,000 metres,
at a very sensible price that will appeal to intending
purchasers.

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

The price covers one pair of the
famous Mitchellphones and aerial
material for 100 feet, pastag,e paid
to sour door. Immediate delivery
can be effected, and yon can ea -lily
instal the 1Tb.ole utittt by follow-
ing the book, which is dace :ilea%

Dirnen3i3115 :
9in.x6ins.x 5 ins. high.

MITCHELLS
ELECTRICAL

Ltd.SS

Read This :-
Unsolicited testimonial
original can be inspected.

Surrey, Oct. 22, 1922.
Dear Sira,

I am writing
this to assure you of the
efficiency of your Wire-
less Outfit. On Tuesday
last I heard the Writtle
Concert, -although it is
advertised to have only a

mils radius for speech.

I am, Tours truly,
E.

188, IR ye Lana,
Peckham, S.E.15

POSTAL ADDCZ6S: McDermott Road, Pee -Mum, London, S.E.15.
WEST END ERANCH 2, Gerrard Piace, London, W.1.

BROW N'S

HEADPHONES
BRITISH
AND BEST
THE FINEST
HEADPHONES
PROCURABLE for

30/.
This }rice is for one
pair of either 120 or
4000 ohm phones in-
cluding cords of good

quality.
Catalogue, post free,
gives you detailsof our !Fireless
Headphones, Loud
Spe ulcer s. a n fl 7 ype F "Featherweight." Actu:1- Amplifiers - *eight.. including cords, is S ez. only

Obtainable from All Wireless Dealers.

S G. BROWN, L
London Showrooms (Retail only):

19, MORTIMER STREET, LONDON, W.1.
Head Office & Works )Trade Only) : Victoria Road North Acton, W.8
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March 31st, 1923. SCIENTIFIC ADVISER, SIR OLIVER LODGE, F.R.S., D.Sc. [Every Friday.

TOPICAL NOTES AND NEWS.
2 Z Y's Time Signal.

THE Manchester station of the British
Broadcasting Co., now re -radiates
nightly the time signals from the Eiffel

Tower at 10.44 p.m. These signals are of
great importance to the mercantile marine
and others, and it has been felt for some
time that to re -radiate them on a broad-
casting wave -length would be a great con-
venience to the general public. The Paris
station works on a wave -length of 2,600 m.,
and the Manchester station receives the
messages on that wave -length and transmits
them on its own wave -length of 385 m.
This is done automatically by the electrical
connection of the receiver to the transmitter.
The delay introduced is very small, the re-
transmitted signal being only 1 -300th part of
a second behind the original. The aerial used
for receiving Paris is a small one running
almost directly underneath the main trans-
mitting aerial at Trafford Park. Further-
more, the receiver used is installed only a
few yards from the high -power transmitter
which is passing on the signals on -the broad-
casting wave -length. The engineers of the
Metropolitan -Vickers Electrical Co. are to
be congratulated upon what they have
clone in the way of achieving selectivity of
reception.

Careless Aerials.
ALTHOUGH aerials are shooting up by

the hundreds, it is strange how many
of then). are " faulty" from a technical

point of view.
Very little attention seems to be paid to

the position of the down lead by the majority
of new wireless amateurs.

For all practical purposes there are only -
two types of down leads the average amateur
can use-the inverted L and the T. But I
notice many aerials having the down lead
neither in the middle of the aerial or at the
end. Very often the down lead is joined
to the main aerial wire three-quarters from
one end-very seldom in the exact centre
or at the far end.

This carelessness in the matter of down
leads will result in considerable falling -off
in results when listening for distant stations.

Back Home Cnce More.
THE other night the London Broad-

casting Station had the interesting
experience of listening to its own

broadcast music as received in a little village
12 miles from Liverpool. The received
signals were relayed back on the landline to
2 L 0 by an enthusiastic listener -in desirous
of acquainting "Uncle Arthur " with the
excellence of his transmission. The latter
announced that the orchestral selection
being broadcast could be heard louder after
its adventurous journey to Liverpool and
back than in the studio of the broadcasting
station itself.

The Autocrat.
BY the way, it seemed rather_ an auto-

cratic action on the part of the Air
Ministry to order 2 L 0 to close down

the other day during the latter's morning
transmission. No doubt there was a very
good reason for taking the above drastic step,
and permission was given for " out of hours '
transmissions with a " proviso " that should
the " exigencies of the services " require it,
it should cease, but really, there isn't a war
on, is there ?

" Uncle Jeff " of 2 L 0

Train Wireless.
IHEAR that before very long all Pullman

cars on main line train services will be
fitted with wireless. This was the

view of Sir Davison Dalziel, M.P., chairman
of the Pullman Car Co., after he had
" listened -in " on a journey from Dover to
Victoria.

Sir Davison said that from the time the
broadcasting station opened he heard a
musical programme with delightful clearness
and he was thoroughly satisfied with the
experiment.

Peter Pendleton Again!
CAPTAIN P. P. ECKERSLEY'S chats

from the London Broadcasting Station
are always entertaining because he is

a natural and gifted humorist., but I have
heard it expressed that people are becoming
just a little tired of his oscillation theme."
Personally, I consider him at his funniest
when dealing with " naughty reacters,"
but I would not like to see him overdo it.
A description of 2 L 0 on the lines of his
description of. Writtle would prove most
entertaining. For those thousands of people
who have joined the ranks of the listener -in
since " Writtle days " there is a treat in store
should " Mr. 2 Emma Took W-r-r-r-r-ittle "
decide one day to give an " accurate techni-
cal " description of 2 L 0.

Wireless in " The House."
MR. WHITLEY, the Speaker of the

House of Commons, has had a wire-
less set installed at his private resi-

dence. There is, I hear, talk of installing
a set in a committee room of the House of
Commons " in order that members may
keep themselmes advised as to the quality of
the broadcasting sent out under the auspices
of the Postmaster -General's department."

* *

Southend's Lead.
SOUTHEND is the first town in the king-

dom to have wireless loud speakers in-
stalled in one of its theatres. The

Repertory Company at the Ambassadors
Theatre are the pioneers in this respect,
and the audience is now entertained during
the period before the curtain goes up by a
wireless concert.

The set has four valves and is capable of
receiving telephonic messages from America.
In all respects, the experiment has been an
unqualified success.

* * *

The Wireless Lighthouse.
THE first vessel to benefit by the

" wireless lighthouse," established by
Marconi's on Inchkeith Island, Firth

of Forth, is the steamship Royal Scot,
owned by the London and Edinburgh
Shipping Co.

This boat, which is employed on the
London and Leith service, has been fitted
with a special, type of wireless receiver,
which will detect the signals sent out by
the " wireless lighthouse," and enable the
navigating officer to pick his way through
the dangerous channels of the Firth of
Forth in the thickest fog.

The Royal Scot has just returned to
Leith after her first round trip to London
with this apparatus on board, and reports
that the " lighthouse " signals were received
perfectly during the whole time the vessel
was within range, and that the ship's officers
were able easily to use the apparatus.

The " lighthouse " sends out a directional
wireless beam, which gives a distinctive
signal as it passes through each point of
the compass. The wireless waves are pro-
jected so as to sweep round the surrounding
sea in just such a way as a light would from
a lighthouse. Thus, instead of fixing a point
by visual means, the result is obtained
aurally, and is in no way interfered with,
whatever the weather conditions may be.

"Two 'Ell Oh Testing ! "
IWONDER what 2 L 0 is up to now

The last few nights, in -stead of closing
down at 10.30, as usual, he has been

" testing." Amateurs who listen -in to
these tests are invited to send in their
reports to the London station. For the
sake of those in the studio I hope they
are not contemplating the further extension
of their microphone.
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NOTES AND NEWS.
teontimaed from previous page.)

PzIshed Out.
I looks as if the amateurs are to he

completely driven from the ether, at
any rate during broadcasting hours.

I overheard one or two of them plaintively
discoursing on the hope expressed by
2 L 0 that the power may be increased
still more. As one of our smaller " ether a
shakers " remarked.: " We shu'n't be
chic to get a wave in edgeways."

*

2 L 0 House -Hunting.
I HEAR that 2 L 0 will have to go house -

hunting, owing to the fact that the
Air Ministry objects to having their

official transmissions on rather flat C W
jammed by the musically modulated waves
emanating from the Strand. The Air
Ministry declares that 2 L 0 must separate
themselves from their august presence by
at least a mile. Captain Eckersley seems
quite unperturbed, and says that they have
several alternative sites to choose from
for their new and more permanent London
broadcasting station. I wonder if he will
tear up and take with him that maze of
wires en the Marconi House roof used
as an earth screen.

Radio and the Stage.
/THERE is a clash of opinion among

theatre managers as to whether or
not the radio version of a show keeps

people away who otherwise might either
attend that particular performance or go
to some other theatre.

While many have stated that broad-
. casting threatens the theatre with danger-

ous competition, others have freely given
facilities to the Broadcasting Company to
tadinte, their shows in whole or in part.

The Covent Garden -operas, " The Last
Waltz," " Cinderella," and " Polly" have
been broadcast, part of " The Lady of the
Rose" and " Battling Butler."

The - Theatrical Managers' Association,
which represents the provincial theatres,
at its annual meeting in London the other,
day, unanimously passed a resolution
recommending its members to give no
broadcasting facilities at present.

* *

Glasgow's Opera Programme.
EXCERPTS from the following operas, as

performed 1:y the British National
Opera Co., will be broadcast from the

Clasgow Broadcasting Station every even-
ing during next week. Easter Monday,
" Carmen " (Bizet), commencing,: 6.45 ;
Tuesday, " The Mastersingers " (Wagner),
6.0 ; Wednesday, " Samson and Delilah"
(Saint-Saens), 7.30 ; Thursday, " Magic
Flute " (Mozart), 7.0 ; Friday, " Twilight
of -the Gods " (Wagner), 6.0 ; Saturday,
" Aida," (Verdi), 0.15.

* *

The Super -Crystal Set.

1
HAVE heard from quite .a number of
amateurs who have constructed and
are obtaining excellent results on the

Super -Crystal Set recently described in
POPULAR WIRELESS, and various ranges
up to 40 miles -for the reception of the broad-
casting stations have been recorded. If
any reader has, under normal conditions,
been able to exceed this, I would be pleased
to hear from him.

ARIEL.

Broadcasting a Concert from the Glasgow Broadcasting Station.

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

TELEPHONY AND MUSIC TRANSMISSIONS

Station. Call sign. Wave- length
in metres.

Remarks.

bondon Broadcasting
Station, Strand ..

Newcastle Broadcasting
Station

Manchester Broadcasting
Station

Birmingham (Wrtton)
Broadcasting -Station

G In row Broadcasting
Station

Cardiff Broadcasting
Station

2 L C1 . .

5 N 0 ..

2ZY

5I T

5 S C

5 W A ..

369

400

353

423

- 415

353

11.30 to 12.30 every morning and usu-
ally every evening, 5 to 5.45 p.m. ;
7 and 9.30, News ; 7.15, Orchestra ;
S.25 to 10.30, Mus'.c. Sundays from
8.30 p.m.

As a rule from 7 to 10 p.m.

Every evening, usually from 4.30 to
10 p.m..

Every evening, usually from 6.30 -to
10 p.m. (News, Concerts, etc.).

.. 15 to 10 p.m.

5 to 10.30 p.m.
Croydon G E D .. 900 Throughout day to aeroplanes.
Paris .. F L . . 2,600 11.15 a.m., Weather Report : 6.20 to 7

p.m., Weather Report and Conceat ;
10.10, Conceit.

Ktinigswusterha.usen L P ' .. 2,800 4 to 6.30 p.m.
The Hague .. PCGG .. 1,085 Sundays, 3 to 5 p.m. (Concert.).
Haren 0 P V H 1,100 12 noon and 4.50 p.m. Telephony.
Radio-Electrique, Paris

School of Posts and
Telegraphs. Paris ..

-- .. 1,565

450

5.5 p.m., News Items ; 5.15 to 6.10,
Concert ; 8.45 p.m., News Items ;
9 to 10 p.m., Concert.

.. Every Tuesday and Thursday, 7.45 to
10 p.m. Saturdays, 4.30 to 7.30 p.m.

-
Note.-See announcements in daily Press kir last minute alterations in times of Broad-

casting Programmes. No Broadcasting during hours of public worship on Sundays. -

NOTE. -The Bar Lightship; Liverpool,
sends telephony at 7 a.m., 9 a.m., 11 a.m.,
12 noon, 1 p.m., and every two hours until
9 p.m. Calls " Bock Office." Liverpool
answers " Bar Ship."

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

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

All times given at G.M.T.
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BREAKING THE GREAT SILENCE.
Every Radio experimenter is keenly interested in the phenomenon of wireless music being audible to the deaf.
A well-known specialist explains this phenomenon in the following article, which has been specially written

for " Popular Wireless."
By A PHYSICIAN.

ANEW world is opening for those who
have been condemned to live in the
Great Silence.

That is the only conclusion which can
be drawn from the wonderful discovery,
alreadywell authenticated, that deaf people
have been able to hear wireless messages
spoken in an ordinary tone of voice.

Naturally doctors, and men of science
generally, are full of interest and enthu-
siasm. They may not understand exactly
how the miracle has been wrought-few of
them even pretend to do that-but they
are able to realise its extraordinary pos-
sibilities.

Explanations of a sort, it is true, have
been given. That which seems to find most
favour with ear specialists is that the
telephones of the radio set press not only
on the ears, but also on the bones of the
skull. These bones carry the " vibrations "
inwards to the innermost ear, where the
hearing sense is placed.
Direct Wireless Reception.

In other words, the telephone replaces
the inner " drum of the ear, which may
have been.broken or damaged or diseased.

This explanation would be quite satis-
factory were it not that deaf people seem to
bear the wireless voice better than the
spoken voice even when no telephones are
used and when the sound is transmitted
through a loudspeaker. That caiconly mean
that some other factor in addition to the
skull bones is at work.

Our bodies, of course, must " receive "
wireless waves just as wires or aerials
receive them. It has been suggested that
these waves pass through the bones of the
head and actually affect the sensitive,
hearing portion of the ear at the same\ time
as the broadcasted voice is speaking.

Hearing is " tuned," as it were. to receive
the special sounds, which therefore are

 heard when other sounds, for which there
has been no tuning, are missed. Curiously
enough, the idea is a very old one for the
poet Milton wrote :

" I was all ear,
And took in strains that might create a soul
Under the ribs of death."
Causes of Deafness.

The ear consists of three chambers-an
outer, a middle, and an inner one. It is
shaped like a tunnel, and divided by parti-
tions which are usually called "drums."
The first of these drums lies between the
middle and outer ear, the second between
the middle and inner ear.

What is called " middle -ear disease " is
the commonest cause of deafness. It is an
inflammation of this middle chamber,
;which has usually spread up from the back
bf the throat, along the tiny tube which
iconnects throat an.d ear.

If this inflammation is of a severe char:
aster, the middle ear may be destroyed. In
almost all cases the outer drum is broken ;
in many cases the three tiny bones which,

like a chain, connect the two drums and
carry the vibrations of sound from one to
the other, are unseated from their positions.

When that- happens, the outer chamber
and inner chamber of the ear are no longer
separated. They make one long tunnel.
But this of itself, is not enough to cause
deafness.

Hearing is never lost so long as the second
drum, the drum between the middle and inner
chambers, remains normal. For it is this
drum which brings the sounds right to the
sensitive hearing cells and their nerves.

Consequently, people who have suffered
from middle ear disease are not, as a rule,
completely deaf. They hear, though the
finer shades of sound are missed to them.

It is when the inner drum has been in-
jured by the inflammation, or become
diseased, that deafness occurs. Sound,
when this tragedy takes place, can no
longer reach the hearing cells. The door,
so to speak, is banged, barred, and bolted
against it.

Sometimes the inner drum, which should
be made of elastic, s'bft material, like thin
indiarubber, becomes hardened. Sonietimes
it turns into bone. In. either case, there is
a more or less complete " blockage " of
vibration. That is, a more or less complete
deafness.

Mr. L. H. HIRST'S set, 227, Quarmly Road,
Quarmly, Huddersfield, Yorkshire.

Through a Closed Door.
And yet, in a sense, the man or woman

so afflicted is not deaf at all. The hearing
cells and nerves are as good as ever-only
no sounds can reach them.

Real, absolute deafness, would 'mean that
the hearing cells themselves, the innermost
sanctuary, were destroyed. This very rarely
happens.

It follows that, if sounds can be got past
or through the thickened inner drum, they
will be heard.

There are two ways of making . people
hear you through a shut door. You may
speak through the key -hole or you may get
them to listen so carefully and closely
that even low tones will reach their ears.

It is quite possible, of course, to combine
these two ways, and that, probably, is what
the wireless voice does when it reaches a
deaf person. The key -hole, in this case, is
the skull bones which surround the inner-

most car, and which can carry vibrations
past the useless drum to the nerves.

While that is being done, it is probable
that the nerves of hearing are " tuned " by
the wireless waves, just as listeners tune
their ears to catch the sounds of a voice or
a footfall.

Can the Skin Hear?
It is quite true that this explanation is

not complete. We have still a great deal
to learn about the effect of wireless and other
etherial waves on the human body. Do
they, for example, " speak " to every tiny
cell of our being ? In other words, is hear-
ing something more than a mere sense
'located in the nerves of the ear ?

Within the last few weeks it has been
found by an Italian man of science that
seeing is not absolutely confined to the eyes.
Blind people are able to detect changes
of light and shade on their skins. The skin,
as is well known, is extremely sensitive to
light, and rapidly 'changes colour under its
influence.

It is possible, even probable, that some
vague power of detecting also the vibrations
which we call sound belongs to the skin,
and is shared in a small degree by every
portion of the body. To this power,
perhaps, wireless waves are able to appeal
though ordinary sounds fail to do so.

In any case, the strange and happy
discovery which has been made is bound to
lead to a new study of deafness, and to
new means of treating it. For what can be
done with one voice-that of the loud-
speaker-can be done with all voices.

The terrible silence of deafness has been
broken at last.

Every Reason to Hope.
In the case of children born deaf, and so

condemned to become mute as well, this
discovery may be revolutionary. Man} of
these children possess the nerves of hearing
in a healthy condition, their trouble being
due mainly to deformity of the inner drum.
Attempts will now certainly be made to
" reach " them by means of wireless.

Nor have we arrived, as yet, at the full
development of this new knowledge.
Modern sound amplifiers are so ingenious
and so practical that it is actually possible
to increase the sound of the footfall of a fly
until it can be heard by ordinary ears.

Provided that deaf ears can hear in the
slightest degree, there seems to be no reason
why they should not be made to bear
clearly.

Doctors, indeed, are already looking
forward to the time when, by means of a
device embodying the use of wireless waves
and sound amplification, every deaf person
who still possesses nerves of hearing will
be able, to return to the joys and blessings
of conversation with his fellows.

Is there reason to deny that other lost
senses may ultimately share in this won-
derful restoration ?
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FRAME AERIALS AND THE
"POPULAR WIRELESS" MAP.

By ROBERT ENGLAND.

THE marked selective and directional
properties of the frame aerial are
already well-known to most ama-

teurs, and no doubt many are at present
enjoying that relative immunity from inter-
ference which this type of aerial affords.

Making the Frame.
The frame is quite easy to -make, and the

particular type shown in Fig.'.1 can -be put
together in a few minuteS.... As will he seen,
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1182 is made of one or two large wooden
such as are obtainable at any toy -

shop. Short lengths of square ebonite 'or
ibre rod, drilled and slotted, are screwed on
at intervals round the outside edges of the
hoop or hoops, and these serve to support
he windings.

The complete frame may be suspended
hem a hook in the ceiling, but a rather

better method is to mount it on a swivel
fixed in the top of a stout boX, such as a
small gramophone cabinet.

"Setting " Adjustments.
Some very interesting hours may be spent

with a frame aerial used in conjunction with
the map and directory of Wireless stations
recently issued by this journal. Known
stations may be picked up in a very short
time, while any unknown station that may 

be heard' can easily be
located and recognised.

In order to use your
map and frame in this
way, mount loosely on
the lower part of the
latter a circular dial -

nuMbered in degrees
from 0-360, and also
fit a small pointer as
shown. Then fix your
own position on the
map as accurately as
possible, and from this
point draw a series of
radiating lines at, say,
every ten degrees up to
the edge of the map,
numbering these from
0-360 as before. (The
small inset map may
be treated in the. same
way.)

To " set " the map
and frame, pick out
any well-known station
on the map and listen -
in to its transmission,
varying the position of
the frame until one of
the two " maximum "
positions is found. Now

supposing that this station is on line " 90 "
on the map, loosen the dial from the frame,
and keeping the latter in the maximum
position, rotate the former until " 90 "
appears under the pointer. Now fix the
dial rigidly to the frame.

Locating Unknown Stations. .

In order to hear any particular known
station, simply set the frame so that its
pointer indicates the figure corresponding
to the number of the " map line " on which
the station is situated ; you may then be
certain that your frame is in the best
position for receiving from that particular
transmitter.

To locate a strange station, swing the
frame into one of the maximum positions
and compare the dial reading with the Map.
Thus a dial reading of 45 indicates a station
on map line 45 or 135. A short study of the
map and directory, compared with the
character of the transmission, should now
enable the station to be definitely located.

Errors due to what are known as " night
effects " may cause some little trouble, and it
is advisable to confine definite direction -find-
ing experiments to the hours of daylight.

A LOUD -SPEAKER FOR
CRYSTAL SETS.

THE
idea of using the diaphragm of a

high resistance phone as a diaphragm
of a microphone in an independent

voltaic circuit simplifies the loud speaking of
wireless signals, as received by crystal pets.
The circuit is arranged as in Fig. 1.

The microphone is constructed as follows :
A round stud of carbon in. in diameter is
waxed on the middle point of a high re-
sistance telephone, and a spiral of very fine

copper wire (No. 44-No. 48) is co cted
to it and led away to a terminal (t. The
phone is Mounted in a vertical positiOrOn a
base, 4 in. by 3 in. by in. The inier?' one
contact may be effected in several way,but
the one described is the easiest and ;One of
the most efficient that an amateur can
construct. A carbon point iSriounted',on a
springy brass strip which is pressed towards
the carbon stud by a screw mounted 'on a
firm metal bearing. See Fig. 2.

Useful Amplification.
This microphonic arrangement is intro-

duced into an independent voltaic circuit
by connecting the stud terminal (t.) to one
pole of a battery of about 2 volts. The
second lead from the .microphone is taken
from the springy bearing, and is connected
to one terminal or lead, of a low resistance
phone.  The circuit is completed by insert-
ing a variable resistance (maximum resist-
ance 15 ohms) between the second lead of the
low resistance phone and the second pole of
the battery.

9igure 2.

The principle of the microphonic ampli-
fier is simply this : as soon as any vibration
is set up on the diaphragm of the high re-
sistance phone as a result of an incoming
wireless signal a corresponding voltaic Set of
impulses will be set up in the low resistance
phone circuit. If the resistance and the
microphone are carefully adjusted, 'con-
siderable amplification can be affected
(about four times the strength of the incom-
ing signal). If the microphone distorts, even
when a minimum current is flowing, a small
choke condenser, bridged across the stud
and the contact, will practically cure the
trouble,
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Miss Ellis Jeffreys and Miss Ma-garet Benne-man (Principals in " Decameron Nights" recently
staged at D:ury Lane Theatre) enjoying the pleasures of Broadcasting on a_GECOPHONE Set.

For best possible
Broadcasting results

" Listen -in " on a

EC0PHONE
No innovation has received so instant a response from
the Public as Broadcasting, which brings right to
one's fireside the very latest speech, song and music.

A discriminate selection of the " Listening -in " Set is,
however, of paramount importance, and if you will be guided
by the experience of thousands of satisfied users, you will
purchase a GECOPHONE without further delay.

GECOPHONES are the outcome of the vast Research and
Manufacturing experience of their makers-the G.E.C. (The
General Electric Co., Ltd.) in many years Telephone and Wire-
less practice, and positively ensure the most perfect reception
of speech and music. They are universally acknowledged The
World's Best Broadcasting Sets.

Volumes of Unsolicited Testimony from satisfied users.
Fully approved by 11.31. Postmaster -General.

Sold by PRINCIPAL ELECTRICIANS, STORES
AND WIRELESS DEALERS.

Sole Selling Agents for the Music Trades in Great Britain and Irelana:
COLUMBIA GRAPHOPHONE CO., LTD.,
102-108, Clerkenwell Road, London, E.C. I.

(Manufacturers and Wholesale only):

The GENERAL ELECTRIC CO., LTD.,
Magnet House, Kingsway, London, W.C. 2.

GECOPHONE 2 -VALVE SET
A cabinet set in polished mahogany of handsome appearance,
complete with valves, all batteries, and one pair double head-
phones. Approximate range 100 miles.

Price complete 125 0 0

GECOPHONE CRYSTAL SET No. 1 complete with
one pair double head -phones and aerial equipment.
Approximate range 25 miles.

Price complete 15 10 0
GECOPHONE CRYSTAL SET No. 2 for more
selective tuning, complete with one pair double head-
phones and aerial equipment. Approximate range
30 miles.

Price complete £9 15 0
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ACHIEVEMENT
The R.F.H. Reaction Sets

THE perfecting of the R.F.H. reaction
sets is perhaps the most out-
standing feature of Wireless of late
years. These instruments embody

reaction (though not on the aerial circuit,
which is forbidden under the regulations
of the broadcasting licence) ; they are
approved by the Postmaster -General ;
they can be used under the ordinary broad-
casting licence obtainable instantly at any
post -office ; and they are stamped B.B.C.

The stupendous success of these instru-
ments is due, firstly, to their amazing
selectivity. For instance, such a set, even
if installed within two or three miles of a
broadcasting station, enables its fortunate
user to cut out the local station at will, and
select other stations. Practically every other
maker has to inform their customers that
this cannot be done at present, " though
they hope shortly to be able to offer an
instrument which will, etc., etc."

Then, hardly less important, is the greatly
increased range. A 2 -valve R.F.H. reaction
set with the new circuit has a greater range,
and gives infinitely superior results to most

other 4 -valve sets. The 2 -valve used in
the Midlands will receive perfect telephony
from Paris, the Hague, London, Birming-
ham, Cardiff, Manchester, and Newcastle,
and its price complete (but without valves)
is 25 guineas.

Dealers with experience of the limitations
and drawbacks of other sets are amazed at
the results obtainable with the R.F.H.
Users are not less enthusiastic. Mr.
Graham Squiers, of Edgbaston, Birming-
ham, states :-

" Having tested two or three newly
advertised sets before deciding which to
purchase, I thought I would let you know
how extremely efficient I have found the
R.F.H. 3 -valve set which I ultimately
selected as by far the most effective. With
only an average aerial, and after very little
practice, I was able to cut out Birmingham
broadcasting at will, and readily obtain
other British stations, also Paris (all on a
loud speaker if desired), and get the Hague
and Germany in addition. The set far
exceeds my expectations, and certainly does
all it claims to."

We manufacture Crystal sets complete at 5 guiliaea,s.

The Reaction sets complete are sold at :

2 -valve, 25 guineas ; 3 -valve, 30 guineas ; and 4 -valve, 35 guineas.
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ROGERS, FOSTER Et HOWELL, LIMITED,
EDWARD ROAD, BIRMINGHAM Telephone : SOUTH 265.

Teegrans: "AUTOWIRE."
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SOME WIRELESS OBSERVATIONS.
By SIR OLIVER LODGE, F.R.S., D.Sc., M.I.E.E. (Scientific Adviser to " Popular Wireless.")

This is the fifth of a series of articles, primarily intended for the experimenter and research worker, written specially
for POPULAR WIRELESS by our Scientific Adviser. The Editor will be glad to hear from experimenters giving

their views on subjects suitable for future articles on this page.

PART 5.-DESIDERATA FOR A RECEIVING COIL.

IN the first place, to keep its capacity.
down, the actual wire used in coils

for a receiving set should be thin, so
as to expose but little surface. The wire
should be of the highest conductivity, but
the smaller its diameter the better, so far
as this desideratum is concerned. Also the
shorter the length the better, since the
capacity varies directly with the length.
The only disadvantage of a very fine wire
is that its resistance is high. But, after all,
resistance does not much matter. The
vibrations are damped out by radiation and
other causes, and so long as the wire is able
to carry the current, that will suffice. For a
receiving station the current is feeble, and
the thinnest wire will serve. It may be
coated with silk or enamelled. And if a
stranded core is employed, the enamelling
of each separate strand is sufficient to keep
them isolated from each other.
Thickness of Insulation.

But it is well to wind the turns of wire
not too close together. Hence a fairly

. thick cotton covering might be applied
outside the real insulation, so as to diminish
the capacity effect of each turn upon the
others. The thickness of the ultimately
covered wire may therefore be three or four,
or even ten times the thickness of the
copper core ; but I doubt if it is ever
necessary or advisable to use a covering as
thick as that. And were it not for the
practical experience which has developed

basket " or open winding, I should have
been disposed to advocate a close compact
coil, wound so as to give maximum self-
induction for a given length. In any case,
maximum self-induction must be aimed at,
whether the covering of the wire be thick
or thin. I shall assume then that the wire
to be used has an external diameter or
thickness T, and that the copper core has
the thickness t, and shall proceed to consider
what is to be done with it.
Determination of Required Inductance.

Given the aerial capacity and the wave-
length, or range of wave -lengths, desired,
we can at once determine the inductance
or range of inductances necessary. Here is
the formula, which giyes the coil self-
induction as the square of the wave -length
divided by forty times the aerial capacity ;
everything being expressed in the same
units of length :

inductance
square of wave -length

-40 times the capacity,
X2L-40 C

For instance, to receive a wave -length of
200 metres with an aerial whose capacity
is 1 metre, which would be a likely value

:t for a single wire elevated by a pole 20 metres
high, the coil must have an inductance,

L= 40,0W-1,000 metres,
40

that is, 1 kilometre, or 10 centimetres,
or a tenth of a milli -henry. To get a wave-
length of 1,000 metres with an aerial of
2 metres capacity would need a self-induc-
tion

L=8010 6=-12,500
metres,

that is, 121 kilometres or lf milli -henry.
Twice this value would be needed if the
capacity of the aerial were halved. But if
the wave -length were to be doubled the
inductance must be quadrupled.
Gauging Coil Dimensions.

Now, to get the necessary self-induction
in a coil, using the smallest length of wire,
we shall show in another chapter, what has
already been stated, that it must be wound
on a frame of the following shape and dimen-
sions, viz. a disc coil of external diameter
14 units, of internal diameter 8 units, and
with the channel for the wire a square, 3
units in the side. There remains only to
determine the size of the unit which will
give the required inductance L, for wire
of given external thickness T. The formula
for determining the actual size of the coil's
external diameter D is :

D 5=66-6. LT
or D %/LT 4 ;

and once having determined D, the size of
the coil is known in every detail, also the
number of turns of the given kind of wire,
and the length of wire necessary.

Mr. B. C. B1RAM'S Set, 15, Banksia Road,
Rosebank, Cape Town, S.A.

The use of this formula will be best illus-
trated by an example. Suppose the induct-
ance required is a millihenry, that is to say,
10 kilometres or 10 6 centimetres ; and let
the thickness of the covered wire be 2 milli-
metres or 11- centimetre ; then D comes
out from the above formula as

66.6
x 10 6

625
,

or a trifle more than 10 5; and therefore
the extreme diameter D=10 centimetres
practically. The internal diameter d will

then be -8 D=5.7 centims, the breadth
14

of the coil, or the side of the square channel
in which the wire is wound,

3b= -D=2.142 centims.
14

the number of turns of covered wire of
thickness 5 turns to the centimetre will be

71= (Tr.b )2
115

the mean radius of a turn is r = f(D-Fd)=
nearly 4 centims, and hence the total length
of wire is 1=-2 Tr nr=27.6 metres.

Or it may be more convenient to work
with inches, so far as the workshop dimen-
sions are concerned. If we are dealing
with the same self-induction we must divide
10 6 centimetres by 2.54 to bring it to
inches. Or we may take as example a
round number : Let the required inductance
be L = 400,000 inches, while T, the thick-
ness of the wire, = Ath inch. Then we
can reckon the external diameter of the
coil, in inches, as :

6/66 x 400,000D=
N 10,000

= 484 inches.
So that the internal diameter will be

d = 2.72 inches, and the side of the square
channel b = 1.03 inch. The number of

turns will be (T )' or n = 106, and the
,

length of wire used I= iv n (D d)=1200
inches or 35 yards.

Checking this by L = 3 n1, (see elsewhere
later on), we find it comes out right.

An Important Factor.
The result we see is not a large coil, even

for so thick a covered wire. By diminishing
the thickness of the wire the coil can be
much decreased in size For if the size of
the channel is given; then the use of a wire
of half the thickness will give a 16 -fold
inductance because it depends inversely on
the fourth power of the thickness., This
is indeed obvious, For, if the wire is half as
thick, double as many turns can be put in
each layer, and there will be twice as many
layers, so the number of turns altogether
is quadrupled. , And as the inductance
depends on the square of the number of
turns, that will be magnified 16 times.

As regards size of bobbins for a given
thickness of wire, we can make this -state-
ment: doubling the linear dimensions of
the bobbin for a given wire will magnify
the self-induction of _the resulting, coil 32
times. This is not quite so obvious, but
it clearly appears from the formula, since
L varies with the fifth power of D, and 2
=32.

Meanwhile the question obtrudes itself :
Where does the 66-6 or 2.31 come from f
That is rather a long story, and must be
the subject of another chapter.
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ATMOSPHERICS, STRAYS AND
STATICS.

By SEXTON O'CONNOR.

PART II (Conclusion).

ONE of the early methods adopted to
lessen atmospheric interference was the
Marconi balanced -crystal circuit. Two

crystals are connected in parallel, but con-
ducting in opposite directions, and are so
set that one gives good rectification for
weak signals whilst the other gives practi-
cally no rectification.

The latter will, therefore, have practically
no effect upon the strength of the desired
signals; but when the aerial is shock -
impulsed by a stray, both detectors be-
come almost equally effective, and the
phones are only affected by the net differ-
ence between the currents passed in both

lirections. Two valves may be similarly
arranged to give the same effect.

Another early method, and one that is
perhaps not so well known, consists in the
use of two separate aerials, both linked in
opposition to the same receiving circuit
and phones. One of the aerials is tuned
to the desired signals, whilst the other is set
slightly out of tune.

Rejecting and Detecting.
The litter, being detuned, will be rela-

tively unresponsive to the signal wave-
length, which will be effectively picked up
by the former aerial alone. When, hoWever,
both aerials are simultaneously struck by
an atmospheric, they are both shock -im-
pulsed into forced oscillation. In such cir-
cumstances both will have practically the
same effect upon the receiving circuit, and,
as they are coupled to this circuit in opposi-
tion, the transferred energy will, to a certain
extent, balance out in the phones.

A slight variation of this arrangement is
shown in Fig. 2. Here only one receiving
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aerial is used, but it comprises two braneh
circuits, one, C L, tuned to the desired
signal frequency, whilst the other, K H, is
slightly detuned.

The desired signal sets the aerial branch
C L into oscillation, and the energy is
transferred through the detector circuit M
into the phones T. Meanwhile, the branch
circuit K H, not being in tune with the
desired signals, is comparatively unaffected,
and only a relatively small amount of
energy is transferred to the detector circuit
N, and this does not appreciably affect the
signal strength.

The Weagant System.

The impact of a stray upon the aerial will,
however, be sufficient to set both branches
C L, and K H into forced vibration for
a short period. Whilst this is taking place,
equal amounts of energy are being fed into
both detector circuits M and N.

The circuits M N being arranged in
opposition across the telephones, the energy
flowing therein will tend to balance out,
so as to leave the phones'unaffected. Owing
to the inherent slight difference in the
tuning and damping of the two aerial circuits,
the opposing E.M.F's. in the phones will not
have precisely the same frequency and wave-
form, nor will they be of exactly opposite
phase, and so a perfect balance cannot be
achieved, although interference is very
considerably reduced.

The Weagant system is based upon the
results of a series of experiments made with
a directional loop aerial. Atmospherics of
the grinder " type when received upon
such an aerial showed no appreciable
difference in strength, no matter in what
direction the vertical plane the loop was
pointed.

This fact is only consistent with the known
directional properties of the loop aerial upon
the assumption that the atmospherics in
question are caused by electro-magnetic
waves or impulses propagated perpendicu-
larly to the surface of the earth, as if they
originated at a great height above the
ground and descended with practically no
horizontal component. The aerial system
employed is illustrated in Fig. 3. Two loop
aerials A, B, are arranged in the plane of the
transmitting station and are spaced half
a wave -length apart.

For the desired signals, travelling hori-
zontally in the direction of the arrow,
there will be a phase difference of 180°
in the E.M.F.'s induced in the two loops
A, B, which are separated by a distance
equal to half the wave -length being
received. Both aerials are, however,
symmetrically placed as regards any
vertically propagated atmospheric effects,
and there will in consequence be no phase
difference in the E.M.F.'s induced from such
atmospherics. This fact is utilised in order
to separate the two effects-signal and
atmospheric.

By coupling the two aerials.to a common
receiving circuit through a rotating -coil
system M, similar to the Bellini Tosi
direction -finder, the currents due to atmo-
spherics are balanced out, whilst those due
to the desired signals are combined so as to
give rise to a cumulative effect in the
detector circuit.

Another method of attacking the prob-
lem is shown in Fig. 4. This depends upon
the sensitivity of a valve retroactively
coupled at R, the strength of the coupling
being so adjusted as to be below the
threshold or point of self -oscillation. The
aerial A is rendered aperiodic and is
deadened by the insertion of a high resist-
ance, M.

The impact of static charges upon such
an aerial will be rapidly damped out, and if

the coupling between L and LI be kept
sufficiently loose they will not affect the.
circuit L C (which is tuned to the desired
wave -length) sufficiently to set the valve
into oscillation.

Persistent impulses due to the signal
energy will, however, succeed in getting
through to the sharply tuned circuit L
and will impulse the grid, so that the valve
is set into oscillation and the signals are
heard in the phone. The loss of sensitivity
deliberately iniposed upon the aerial is
sufficiently compensated by the extra sensi-
tivity of the valve as a detecting in-
strument, particularly when set near the
threshold of oscillation.

A Regenerative Method.
A further example of the use of the valve

as a static eliminator consists in inter-
posing one or more " limiter " tubes between
the aerial and the detector circuit. A
limiter tube generally consists of a two.
eleeti4:ode valve with an applied plate poten-
tial of such a value that it is near the satura-
tion point- of its characteristic curve.

In such circumstances the valve can only
pass a limited amount of current in excess
of that which it is already carrying, no
matter how great is the excess potential
applied to its plite.

Accordingly, when a static strikes the
aerial, the result npon ,the limiter valve

(Continued on page 203.)
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SHOP IN PERSON

The World's Greatest Distributors
of Reliable Wireless Apparatus SHOP BY POST.

GAMAGES of HOLBORN
And remember-in Wireless equipment, the all-important thing to -day is reliability. Radio is over -run
with goods of irresponsible makers. Your only protection is the standard brand of an established
manufacturer. GAMAGES were making and selling Amateur wireless Apparatus in 1908; to -day their

goods are unrivalled for reliability, design, and value for money.
IMPROVED CRYSTAL DETECTOR

Nicke 1 -plated.
Mounted on polished
ebonite. Crystal cup
can be reversed when
not in use, thus pro-

tecting crys-
tal from
dust. Price
with crystal
Post
4d. ;

CRYSTAL DETECTOR

London made. Silicon and Gold Point,
base 31 x 3 x 1 in., of Pol-
'shed Mahogany, Burnished
and Lacquered Brass work,
Ebonite knob. Price

Post 4d.
DUSTPROOF

UPRICHT

CRYSTAL

DETECTOR
A beautifully

made piece of
apparatus. Pol-
ished ebonite
top and base,
with BurnishedLacquered
brass Meta 1

fittings. Very
sensitive and
efficient in
use. Trans-
parent cover

protects the " Permanite " Cry-
sti.1 from dust. Price, complete '7
with crystal, - - - I /

Post 6l.

ADJUSTABLE LOOSE COUPLER

Tapped on
Secondary, covering
band of Wave -lengths 300
to 1,000 metres. Undoubtedly the
most efficient for shorter wave-
lengths, especially with Crystal re-
ceivers. Post paid. Price

.7?

Ira ""A 1-0.400.4

ar

INDUCTANCE SLIDERS AND RODS
Complete as illustration, with Terminal, and Holes drilled ready for
fixing. The Slider, which is fitted with smoothly -working Plunger,
ensuring perfect contact on the inductance coil, is of Pol-
ished Ebonite, handsomely finished. All metal parts are
made of Brass, Burnished and Lacquered:
fin. Square Rod (13in. or 14in. in length),with Slider. Price

Post 4(1.

Note the termi-
nals for extra
inductance ena-
bling Paris Time
Signals to be

received,

Effective Telephony
Receiving Range,

25 Miles
with surprising
clarity. Telegraphy

150 Miles

GAMAGES INTRODUCE AN IMPROVED
BROADCAST CRYSTAL RECEIVING SET

Fully licensed by Postmaster -General, and stamped B.B.0 , Regd. No. 226. Tuning
Coil wound with best quality wire and tapped in seven places. This, when used
in conjunction with the Variable Condenser, which is of the best possible workman-
ship, gives a good variation of tuning. The Crystal Detector, designed to prevent
dust from deteriorating the sensitivity of the crystal, contains our famous " Per-
manite " Crystal, which has given such excellent results. A Fixed Condenser is
incorporated, while Terminals are fitted for extra inductance. The set includes
a pair of Super -Sensitive Headphones. The task of finding a sensitive spot on the
crystal is minimised by means of a buzzer. Will receive Telephony for 30 miles,
and signals from Spark stations using a wave -length of 300-500 metres for 150 to
200 miles. Complete in Polished Mahogany
Cabinet, with instruments mounted on polished
Ebonite ; Phones, Aerial Wire, and Insulators
ready for use. Price

37/

4:19:6
CRYSTAL CONTACT STUDS

High-class make and finish.
CUPS No. 1 as illustrated, 3/16 in. dia. c,,,,,ic

by 4 in. thread with Flange,
Similar to illustra- Washer and Nut.
tion (actual size), No. 2, 4 in. dia. by 1 in. thread,
Turned Brass, without Flange.
Burnished and No. 3, f in. dia. by 4 in. thread,
lacquered. without Flange. No. 4, 5/16

Price V in. dla. by 4 in. thread without .
Post 2d. Flange. Post 4d.

Per dozen 1 /6

SPECIAL PURCHASE OF
Variable Condensers

IN PARTS FOR ASSEMBLING
Every one guaranteed to work perfectly if assembled
with reasonable care. These parts are of the finest
quality and workmanship, and once this offer is ex-
hausted, can never be repeated at the price. Each set

complete in box.

Price "104/ n'
Capacity ' 00045prnrifede.

9/Capacity
 0003 mid. fiZt /

6 Capacity '0005 mid,
Price .

11 OI.Capacity ' 001 mpiridc.e 12/6
Early ordering essential to secure. Post Pd. extra.

LOW -FREQUENCY AMPLIFIER
Designed to give the maximum efficiency
in amplification. Pol.

/-.ished mahogany cabinet
with ebonite top. Price

Post free.

SPECIAL OFFER OF

HEADPHONES

Super -sensitive Headphones, stamped
B.B.C." Suitable  for any type of sets,

valve, or crystal. Re-
sistanco 2,000 ohms.
Price complete with
cords. Post paid.

1_311T3=;°71 GAMAGES, HOLBORN, LONDON, E.C.I.

I' Morn,
Amat.,

FOREMOST TO-DAYI
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HULLO ! CQ
WILL DAY still calling

WHY NOT JOIN THE CROWD
that daily throngs our premises, and secure your
share of the many wonderful lines we have

to offer ?
CRYSTAL SETS Stamped B.B.C. Fee Paid

From g 1 2s. 6d. Each.
CALL AND INSPECT OUR NEW PORTABLE 1 2/6
FRAME AERIAL, COMPLETE EACH.

A THOROUGHLY RELIABLE pair of Head Phones Stamped
B.B.C., The WONDERPHONE, 25s. pair.

Try the New Marvellous Crystal "DAY ZIT E," With Silver
Detector Point, 2s. 6d.

Write In for latest Catalogue. TRADE SUPPLIED.

WILL DAY
Phone: REGENT 4577

T
LoD

Lisle Street, Leicester Square,
CP! LONDON, W.C. 2.

Telegrams: TITLES, WESTRAND, LONDON.

No.
now on
Sale

From all Book-
sellers & News-
agents or in case
of special diffi-
culty send 1/3

direct.

Purchase your
copy early-

while it is
available !

MODERN _Am,
"WIRELESS

f117 GREAT NEW.MONTHLY
WIRELESS MAGAZINE

This issue is a Special Beginners'
Number. In it the man venturing in-
to Wireless for the first time is shown
how to operate his Set for the best
possible results. If he is mechanic-
ally inclined he will appreciate the
very clear Articles showing how to
build economically and without
special tools-a remarkably efficient
Valve Set. Many other interesting
Articles are sure to grip his
attention. Owing to the demand,
it is advisable to purchase early.

RADIO PRESS LTD.,DEVEREUX COURT,
STRAND, W.0 2.

RELIANCE RADIO
SERVICE CO.

THE " RELIANCE " No. 2
CRYSTAL RFCEIVINC CABINET.

P.O. Reg. No. 277.
Consisting of Ebonite Panel in Oak case with
lid and clip. Tuning Coil with 900 metre
wave -length. '001 Fixed Condenser (hand
calibrated). Our patent Detector with lronite
Crystal, copper spring in small 4-iawed chuck,
ball Mint action and va.iable pressure, the
whole totally enclosed in glass tube, thus elim-
inating dust and damp.
Accessories include 1 pair 4,000 ohms British -
made double Headphon-s. 100 feet 7/22
Stranded Copper Aerial Wire, 4 egg insulators,
40 feet insulated lead-in wire.
A guaranteed range of 15 to 20 miles, and will
take 3 pairs of double headphones
with perfect clearness. Each set
is tested and we confidently assert
that, for the price, it is the most
reliable yet offered to the public. V

PRICE COMPLETE
(including B B.C. royalty)

M3-15 -O
POSTAGE PAID

We have other models in stock
from £2 158. Od. to £15 15s. Od.
which may interest you. Call and
inspect without any obligation on
your part. Demonstrations every
evening between 5 and 7 p.m.
Flours, 9 a.m. to 7 p.m. Close et
I p.m. on Saturdays.
Fully illustrated art catalogue
showing many sets to choose horn
and a complete set of parts for
building up own sets, sent post
free upon receipt of 3d. in stamps. It will pay you to send or call on us at once. Our busi-
ness has been built up on courtesy, personal attention and good honest value for mosey,

RELIANCE RADIO SERVICE CO
283, St. John Street, Clerkenwell, London, E.C. 1.

(4 minutes front Angel, Islington, . Phone:
and opposite Northampton Institute.) CLERKEN WELL 4290
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WHO OWNS THE ETHER?
This article is merely intended to amuse. It simply suggests a possible view of Property in the Ether, which

might have been taken but for the Wireless Telegraphy Act of 1904.

ALLINGTON suffered badly from
" valvitis." In spite of almost
piteous appeals from Marconi House,

be also favoured plenty of reaction.
" Your friends think so much more of your
set if it deafens them," he used to say.

His loud speaker had been blaring forth
the latest popular waltz. No words could
describe the excruciating noise that issued
from the trumpet. Now and again the set
would break into a howl ; but all was music
in the owner's ears. At the end of the waltz
the usual complaint came through from
Marconi House ; and this time it contained
veiled threats.
"(Above and Below."

' " Look here, Gordon," said Allington.
"Won are a lawyer. Just tell me about this :
1VIy uncle left me this little house and the
cabbage -patch in fee simple, whatever that
may mean ; and the old solicitor johnnie
Old me that I own everything that is above
or below my land. Well, then, I own the
ether over my land ; so why on earth
should that confounded fellow tick me for off
oscillating ? "
' Gordon filled his pipe and settled himself
comfortably in the armchair.

" Yes, that is all right so far as it goes ;
but there is also a principle of the law that
you must not use your property in such a
way as to interfere with your neighbour's
enjoyment of his property. Unfortunately
your neighbours seem to have the bad taste
to prefer the concert from Marconi House
to the music you produce."

It was then that Allington had his brain -
wave.

" Suppose I take out my reactance so
that I don't interfere with my neighbours,
surely I can bring an action against the
broadcasters for interfering with my ether
and disturbing it when I am doing my best
to keep it quiet for the sake of its health ?
Hang it all ! They are just as bad as the
fellow whose dog worries a farmer's sheep !
I shall write to them at once ! What right
have they to disturb my ether ? "
When Herbert Wanders.

Gordon smiled. "

" It seems to me that the position is rather
like this. The ether is probably what the
law calls a res nullius.' That is, it belongs
to no one until they capture it. You
probably know that wild animals are
regarded in this light ?

Suppose you take a fancy to a nice
little piece of the ether, which we will call
Herbert. It makes no difference on whose
land you capture him ; and, although you
will be liable for trespassing on another's
land, Herbert will become your property
When you succeed in capturing him. He
remains your property so long as he is under
your control ; but if he escapes, he becomes a

res nullius ' again, and belongs to no one
unless they capture him.

" Now if Herbert has a habit of wander-
*, but returns to you from time to time
fir nourishment, rest, or any other reason,

he will be your property so long as he has
an intention to return. Further : if anyone
detains him when he is trying to return,
they will be guilty of an actionable wrong.
But if he gets out of hand, and ceases to
intend to return, he will become the
property of the first person who captures
him. "
Just the Difference.

" But Herbert is under my control ! "
exclaimed Allington.. " He never wanders ;
and I won't have him disturbed ! I shall
bring an action ! "

" Steady ! " replied his friend. " Don't be
too -hasty. That is only the view of the
Common Law, or law that has gradually
grown up from customs and decided cases.
You must also consider the Wireless
-Telegraphy Act of 1904. It may override
your right to protect little Herbert from

disturbance ; and the provisions of the Act
will prevail over and alter the Common Law."

But Allington was well worked up by now.
" Hang the Act ! I won't have little

Herbert worried ! What right-"
There was a knock at the door, and a

police -constable entered with a blue paper
which he solemnly handed to Allington.

" Heavens ! A summons ! Whatever
for ? "

" Your neighbour, sir. Mr. Lestrange says
he's complained to you often en6ugh about
that gramophone thing of yours. He says
it's a nuisance, but 'tain't no good speaking
to you, so now he's taken out a summons."

It was surprising how quickly Allington
cooled down.

" I don't think I shall bring that action,
after all," he said. " I should have to read
the Wireless Telegraphy Act, and I never
cora understand legal documents."

5 -Valve Panel Experimental Set built by Mr. J. S. Hatton, 88, Cromwell Avenue, Hammersmith, W.B.

ATMOSPHERICS, STRAYS
AND STATICS

,(Continued from page 200).

is simply to cause it to reach the saturation
point, and no more. The initial adjust-
ments ensure that this increase cannot' much
exceed that due to the average received
signal energy, whereby the note in the
phones due to the static is kept down so as
not to overpower the signal note.

A distinctly ingenious arrangement is that
illustrated in Fig. 5. Here, as before, the
receiving aerial is' deadened or rendered
relatively insensitive by the insertion of a
high resistance, R. Aperiodic oscillations
due to the impact of atmospherics do not
affect tile- tuned grid circuit of the valve A,
which is _ loosely coupled to the aerial
through the coils C, N.

Persistent, though weak, oscillations of
signal frequency do, however, succeed in

setting the tuned circuit C L into vibration.
These applied variations reappear in an
amplified degree in the plate circuit of the
valve, which comprises a coil, K, coupled in
turn to a coil, M, in the aerial. This results
in the transfer to the aerial of energy from
the plate battery of the valve at a frequency
corresponding to the applied signal energy.

The energy so transferred to the aerial in
turn affects the grid through the coupling
N C, and further enhances the plate output
through the coupling .M K. Thus, by a
species of regenerative coupling, the
deadened aerial is rendered acutely sensi-
tive to the impact of signal energy of the
required frequency, whilst maintaining a
profound indifference to applied impulses -

arisingarising from the impact of atmospherics or
other sources of interference.

To further increase the selective action
one or more rejector circuits may be inserted
between the coupling C and the grid of the
valve. These may also act to introduce a
"time lag" effect, which prevents the valve
from responding to impulses of short dura-
tion-i.e., typical stray or vagrant effects.
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WIRELESS AND THE LEAGUE OF
NATIONS.

By THE RT. HON. LORD ROBERT CECIL, K.C., M.P.
First Delegate of S. Africa Committee of the League of Nations, and
Chairman of the Executive Committee of the League of Nations Union.

THE waste of war falls on all nations with
the result that the world is poorer,
and we also as part of the world.

But it may be said we did not fight the
war for material gain; we fought it to
establish good faith among the nations, to
obtain security, to safeguard peace. It
was to be a war to end war.

Even here the results are not very en-
couraging. I do not think international
affairs have been strikingly notable for good
faith since the Armistice. I think close
examination of what has gone on in various
parts of the world and especially in Asia
Minor would tell a very different tale. As
to security and peace they are yet to come.

All that we can say, and it is after all a
very great thing to be able to say, is that
we have erected as a result of the war a
great organisation designed to embrace all
the nations of the world to promote inter-
national co-operation and to achieve in-
ternational peace and security. That is
what is meant by the League of Nations.

A Vital Necessity.
Nations are to be encouraged to work

together in a number of social and philan-
thropic directions, and in my recent broad-
cast speech I endeavoured to show that to
achieve international co-operation, inter-
national public opinion must be fostered
and increased. I said also that if public.
opinion is to have a free course, two con-
ditions are necessary. There must be
publiCity, and there must be an early re-
duction of armaments. But the first con-
dition is full and free publicity.

Further, it is vital that the nations should
agree as soon as possible to reduce their
armaments so as to make it possible for
opinion to operate. There is no arguing
between an armed and an unarmed nation
-if the first gets the worst of the argument
he will inevitably throw his sword into the
scale. Quite recently we have seen armed
action by one great nation against another,
right or wrong, but certainly out of harmony
with the spirit of the League. The reduc-
tion of armaments, therefore, is necessary
for peace. It is no less necessary for the
economic life of Europe.

Direct Personal Contact.
I am convinced that the present develop-

ment of wireless science will be an important
factor in the fulfilment of these conditions.
I am told, for instance, that we are within
a measurable distance of being able to con-
verse between London and New York as
freely as we now telephone within the metro-
politan area of London.

The ordinary telegraph has done a great
deal to break down barriers of international
prejudice and ignorance, and now, through
wireless telegraphy and telephony, we can
converse across England and the Continent.

To -morrow we shall be able to " ring up"
New York, San Francisco and Melbourne.
Not only shall we have more rapid and more

correct interchange of information, but, what
is of almost as great importance, we shall
really get to know one another and benefit
from the direct contact of personality.
This must tend to bring nearer the realisa-
tion of an all -embracing League of Nations
and the securing of lasting peace.

Think of it well, for without peace there
can be no prosperity. Without peace
civilisation, as we know it, must be de-
stroyed. Without peace we and our de-
scendants will have to endure all that we
went through in the late war, and much
more, for each war is more terrible than the
last.

The Road to Peace.
But there can be no security for peace

without disarmament, and you cannot pro-
duce disarmament until you allay sus-
picion. Armaments used to be regarded
as an insurance against war. Experience
has shown that they are nothing of the
kind. The real insurance is disarmament,
to secure that we should be ready for
great sacrifice if need be, and in any case,
for great and continued exertion.

A CRITIQUE OF THE
WIRELESS EXHIBITS.

(Continued from last week.)

THE Ashley Radio valve sets have a
novel type of reactance. It is operated
on something like the gate change

principle of a motor, and is decidedly inter-
esting. On all the Ashley sets the careful
wiring and excellent finish is noticeable.
The arrangement of the primary and second-

ary coils on all the valve sets made by this
firm forms another interesting novelty. On
the Burndept Stall the Etherphone V was
the most interesting exhibit.  It is a four -
valve set, one H.F., one rectifier, and two
L.F. This set has been tested out al
Brighton-the " blind spot " area-and ex-
cellent results have been obtained. The
whole  set shows first-class workmanship
and is a joy to operate.

Metro -Vickers are now fitting reaction on
their two or more valve cabinet sets.

Previous cabinet sets, two and four valve,
which have already been sold, may be re-
turned and fitted with reaction for 10s. The
circuit is in two parts :

Panel 1 : 1 H.F. tuned H.F. transformer,
1 detector.

Panel 2 : 2 L.F. note magnifiers.
The new reaction conversion is a small

coil coupled up to the transformer (H.E.), and
will give a hundred per cent. increase in
signal strength, thus making it twenty-five
per cent. better than the previous best. It
will not go right up to the oscillating point,
but as near as safety will permit. The re-
ports from Trafford Park are very enthu-
siastic on its capabilities..

An interesting innovation in the popular
crystal sets is the production of one and
two note magnifiers, which fit in the space
provided for phones. These have a fixed
filament resistance, and therefore have no
controls to manipulate.

Generally speaking, wireless firms who
possessed stalls at the Ideal Home Exhibi-
tion, showed considerable ingenuity in their
display. Such items as sparking aerials
tastefully laid out, lighting effects, etc.,
attracted quite a number of visitors who
would otherwise have passed by dis-
interestedly.

This, of course, is the first step towards
selling the goods,. and, the rest lies in the
hands of the representatives. Prices seemed
quite reasonable, and there was plenty of
evidence to show that the public is not now
being gulled to pay heavy sums for in-
efficient " mystery boxes." The reason for
this is that the subject of wireless is no
longer quite the mystery to the average
" man in- the street ' that it was a year
ago.

By freely mixing with the " crowd " we
were able to gauge that the- majority of
visitors to the wireless section considered
the display a credit to the wireless trade.

Mr. W. Taylor's home-made set, 23 Gloucester Road, Walthamstow, E17.
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MakesWireless

Worth While

T.M.C. research laboratories have
produced the perfect loud speaker.
Imagine reproduction so clear, so faithful, that in-
voluntarily you turn to see the unseen artiste to
express your thanks for the rendering.
Imagine reproduction so full of life that you are
compelled to encore the unseen dance band.
Imagine reproduction so true that the unseen
speaker stands before you.

Imagine these and you have the new
T.M.C. LOUD SPEAKERS.

We seek a name which will convey in one word
the perfection of these instruments. You may know
it-we invite you to send us your suggestion.
For the accepted name we shall present and install,
absolutely free, a Superb 100 Guineas T.M.C.
Cabinet de Luxe.
For the second-best name we shall present and
install, absolutely free, a Magnificent £30 T.M.C.
3 -Valve Set.
Full particulars of these will be sent on request.
You may be the winner. Send in your suggestions
to -day, with this advertisement.

COMPETITION RULES.
Write your name, address, and suggested names
on a sheet of notepaper, enclose this advertisement,
and forward them to us.
You may suggest up to 6 alternative names. If
the winning names are sent in by two or more
different persons, the prizes will be awarded to those
first sending the suggestion. Write on one side of
the paper only. No correspondence can be entered
into, and the Company's decision is final. No names
will be considered after April 22nd.

Address your envelope to
THE COMPETITION DEPT., THE TELEPHONE MANUFACTURING

CO., Ltd., Hollingsworth Works, Dulwich, S.E.21.
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"EVER -READY"
Wireless Batteries
BRITISH MADE, THE ORIGINAL & BEST.

ctia
eva- "C".,ctiiede/0 frt kicky,
2paektot VO0Jcieine.

The Ever -Ready Company were the pioneers
of the Dry Battery industry, and the evolution
of the High Tension Battery was the direct
result of their research and experience extending
over 21 years.

" Ever -Ready " Dry Batteries and Accumulators
ai:e obtainable everywhere. A list of standard
sizes will be sent with name of nearest Supplier
on application to the Manufacturers.

Ask for particulars of the " Ever -Ready " Dry Battery
for Low Temperature Valves.

The EVER -READY Co. (Gt. Brit.) Ltd. (1),I) Hercules Place, Holloway, London, N.7.

HERE'S REAL RADIO SERVICE
Aerial Wire, 7/22 bare copper, per

100 ft. ... .. ... ... ... 2/6
Insulators, Reel, 11t1.; Egg, 3d.; Shell, 9d.
Leading -in Cable, heavily rubber -

Owing to past record sales, we are now
able to reduce the prices of our Telephones,
and thus assist the Amateur in purchasing
what was once an expensive item.

Rheostat, excellent quality ... ... 2,6
Microswitch Rheostat, with " on "

and " off " switch, making adjust -
ment unnecessary

Coil -Holders, with anti -capacity exten-
Genuine French Telephones, Doublecovered, per A. ... ... ... ... 3d.

.. sion handles, 2 -way .. .. ... 10/ -
Inductance Coils, 12 ins. by 4 ins.,

mound, enamelled copper wire ... 3/3
Headbands, 4,000 ohms 17.0

Best French Telephones. If you want
Ditto, 3 -way

Variable Condensers. 'Ditto, 9 ins. by 3; ins. ... ... ... 2/9 to hear differently, try these. 4,000 Capacity. Panel Mounting. Celluloid Case.Ditto, 6 ins. by 3 ins. ohms ... ... ... ... ... L1-0-0 '001 12/6 11/ -
Rod and Slider, complete with plunger ltd. " Best Continental " Headphones, '0005 10/6 13/ -
Crystal Detector, mounted on Ebonite,

3 -screw cup ... ... ... ... 2/-
4,000 ohms ... ... ... ... Z1-2-6

' Federal " Headphones. Comment
'0003 9/6 15/-

Pocket -Lamp Batteries, guaranteed
Ditto, ball and socket adjustment ... 3/- unnecessary ... ... ... ... 11-5-0 4 volts, per doz. ... ... ... ... 4/-
Perikon Detector, complete with crys- British Phones, stamped B.B.C., 4,000 Efficient and economical for TIT.

ohms  £1-2-6 High -Tension Batteries, 15 -volt, 2/6;
Fixed Condensers, any capacity... ... 1/6 Adjustable Diaphragms, equal to the 36 -volt, 6/6; 66 -volt ... ... ... 10/6
Terminals, War Office type, with nuts,

per doz. ... ... ... ... ... 1/6
best. While they last ... .. ... 251-

Double Headband, Guaranteed.
Accumulators, 4 v. 20 amp., 14/-;

4 v. 40 amp., 19/6; 4 v. 60 amp. ... 26/-
Telephone, ditto, per doz. ... ... 116 Crystal Sets, including tax paid, Valves, Ediswan ... ... 15/ -
Contact Studs, with nuts, 1 by 1 per mounted in Cabinet; Easy Tuning £2-2.0 Ditto, B.T.H. ... 15/-doz.Complete

*lamina-
Crystal Set Parts, comprising Ditto dullard . ... 15,-

Switch Arms, Phosphor Bronze the following: 6 ins. by 3 ins. Wound Ditto, Marconi R. ... ... ... 17/6
tiorui Coil, Base boards and ends, Crystal Hard and Soft Valves for experi-

Basket Coils, set of 7 ... ... ... 51- Detector, Fixed Condenser, Rod and menters also in stock.
Slab Coils, set of 8 ... 7/6 Slider, etc., etc. Intervalve Transformers, Ratio 5-1 ... 141

THE WATERLOO ELECTRIC CO.,
Electrical and Wireless Engineers,

WATERLOO ROAD, LONDON, S.E. 1. (1 MINUTE WATERLOO TATION.)
'Buses 46, 1, 64, 67, 68. =

'Phone : HOP 56.11). OPEN ON SATURDAYS UNTIL 9 p.m.
===
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SIMPLE HOME-MADE TRANSFORMERS.
By R. A. WATSON, M.A.

EVERY owner of a single -valve set is
filled with a burning ambition to add
just one more valve. He can pick

up a great deal with his set, but there are
always certain transmissions that are just
beyond his range, except perhaps on par-
ticularly favourable evenings, and nothing is
more tantalising than to know that the
desired signals are there though they cannot
be tuned in. To increase your range a stage
of high -frequency amplification is required

or note magnification merely intensifies
signals with which the set is already capable
of dealing. One H.F. valve working in
front of the rectifier usually trebles the
distance from which transmissions can be
received.

There are three ways in which the radio -
frequency amplifier may be coupled to
the rectifying valve : resistance -capacity,
tuned plate, and air cored transformer.
Of these the first is not suitable for general
purposes, since it is inefficient on wave-
lengths below 1,000 metres. The second,
though extremely good, is not easy to handle,
especially if the operator has had little or
no experience of high -frequency work. It
needs, too, a variable condenser and a
fairly large set of mounted coils if anything
like a wide range of wave -lengths is to be
covered.

The third method, using transformer
coupling, will be found perfectly satisfactory.
It is not difficult to handle and it gives good
results on all wave -lengths. The main
objection to its adoption lies in the cost of
the necessary transformers, but these, as we
shall see, can be made quite easily and at
trifling cost.

Marking Slot Positions.
For the windings we require half a dozen

basket coils, each containing about 60 turns
of No. 32 single -cotton -covered copper
wire, which costs about 7s. 6d. per lb. About
4 oz. should be ample for making all the
coils needed. To make them, cut out a
cardboard disc 3 in. in diameter, and make
any odd number of equally spaced slots,
as shown in Fig. 1. Many people, by the
way, find it difficult to divide a circle into
an odd number of parts. This can be done
with the greatest ease if you have a pro-
tractor, for by making the slots 24 degrees
apart you obtain 15 of them. Even if a
protractor is not available the task is quite
simple. Lay your watch on the card as

Cork

7tcr3.

gos4et
CoRs.

Binding of o/c/Book..

way, and as soon as signals are heard, open
or close the book cover slightly until the
best degree of coupling is found. It is an
advantage to have the secondary coil
rather bigger than the primary, as in this
way a small step-up in voltage is obtained.

ATI SEC.

44.1 C SEC VC.

g 4 L T Battery.

P

- t 7

Aoi7er ranefin.
Grid Coods-4 /

/ X Leak.
.---,

,--...

Red,.
Va/ve

H. T. Battery.

Phane.r,

gridg/47,
lana'fr

shown in Fig. 2, and make a pencil dot at
each four minutes from 12 o'clock right
round the, dial. As each minute division
represents 6 degrees, you thus have as
before 15 divisions 24 degrees apart.

Give the card a coating of shellac, anchor
the end of the wire by boring a couple of
small holes and passing it two or three
times through them, then wind as shown in
Fig. 1, weaving the wire in and out of the
cardboard divisions. When the coil is
finished anchor the other end of the wire
and give both card and windings a coat of
shellac.

Useful Temporary Arrangement.
The simplest form of transformer is seen

in Fig. 3. It consists of nothing more than
the binding of an old book-the stouter and
heavier the better-with a cork glued to
the middle of the inside of each cover. A
coil is slipped over each cork, the cover is
placed about a quarter opened on the table,
and the primary and secondary coils are
attached respectively to the plate circuit
of the first valve and the grid circuit of the
second. Care must be taken to see that the
windings of the two coils run in the same
direction. Now tune the set in the ordinary

For the benefit of those who have never
tackled the .job of connecting up a high-
frequenay transformer, a sketch of the -com-
pleted two -valve set is given in Fig. 4.

The book transformer will do quite well
for early experiments, and will act as a stop-
gap whilst something more solid is being
prepared. We can either replace the bind -

(Continued on next page.)

.71q.5
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SIMPLE HOME-MADE
TRANSFORMERS.
(Continued from previous page.)

ing by a wooden stand made of two pieces
of polished wood hinged together, or we
can effect a- great improvement by con-
structing the simple apparatus shown in the
next two drawings. To do this, obtain a
6 -in. length of round wooden rod, which will

pass comfortably through the holes in the
cards on which the coils are wound, and give
it a coat of shellac. Now cut out a pair of
supports for the rod as shown in Fig. 6,
mounting them on opposite ends of a base-
board.

A Universal Transformer.
The rod holds not only the primary and

secondary of the transformer, but also a
third basket, which forms the reaction coil.
This type of transformer is especially, to be
recommended, for if the reaction coil is
coupled to the transformer instead of to the
secondary coil of the tuning inductance, it
becomes almost impossible to interfere with
other people's reception by setting up
oscillations in the aerial circuit.

Both of the transformers already described
will cover a wide range, for to increase the

wave -length all that one has to do is to
connect a second or third coil in series
witht both primary and secondary.

It is, however, more convenient to have a
transformer with permanently mounted
coils from which tappings are taken to rotary
switches. Figs. 7 and 8 show how this is
done. Five, seven, or nine coils are mounted
on a length of rod with shellacked cardboard
discs between them. The even numbers,
which are wired in series, form the primary ;
the odds, connected in the same way, the
secondary ; tapping and wiring are done
as shown in the last drawing, the switches
being mounted on ebonite blocks fastened to
the baseboard. A pair of terminals simi-
larly mounted should be placed at either
end of the board, and marked primary and
secondary.

Tuning Between Studs.
In this last type of transformer the coupl-

ing between primary and secondary coils is

not variable, for they are placed clos
together with only the shellacked cards
between them. To make sure that the
various portions of the transformer will tune
satisfactorily without the use of a variable

TO PLATE
HT -A

PRIMARY SECONDARY

11.8 P/RING WM, 11451i7 TRAMVORAffR

condenser, it is as well to reduce the size of
the coils a little in order to make the jumps
between studs on the switches smaller.

CORRESPONDENCE.

The Editor, POPULAR WIRELESS.
Dear Sir,-I wish to inform you that I

am, and for the past few weeks have been,
receiving London, 2 L 0, a distance of one
hundred and eighty miles, on a home -con-
structed crystal set, consisting of a crystal
detector and variometer.

The programmes transmitted from this
station have been followed out with ease,
while Manchester, fifteen miles away, comes
in very strongly.

I am situated at a height of seven hundred
feet above sea -level, and the aerial is a
single wire one hundred feet long and
twenty-five feet high. The set is earthed
to a water -pipe three feet away.

If not encroaching too much upon your
space, perhaps you will publish this letter,
as I think it might be of interest to your
readers.

Yours faithfully,
PHILIP J. NORRIS.

Woodlands View,
Mellor, nr. Stockport.

March 19th, 1923.

The Editor, POPULAR WIRELESS.
Dear Sir,-I have been very interested

in the correspondence in POPULAR WIRELESS
re Licences.

I am one of those persons (and I daresay
there are many more) who are not content
to simply buy an instrument and enjoy the
concerts of the B.B.C., but find the pleasure
greatly increased by making and fitting up
their own set and gradually improving on
it, and at present, there is no licence which -
allows of this unless one is very well up in the
scientific side of wireless.

Although, of course, I am not in a position
to know if it is workable, the following are
my ideas :-

(A) Both the present licences have this to
be said against them ( f) The broadcast
licence does not foster the scientific side of
wireless ; (2) The experimental licence is
only issued to those who already have con-
siderable scientific knowledge, and therel,re
to a certain extent the same applies to

No. 1. Further, the holders of experi-
mental licences do not contribute to the
B.B.C., although I am quite sure the greater
number of them enjoy their concerts.

(B) Would not one licence (cancelling the
two at present in use) covering all receiving
sets, whether purchased or home-made, and
having a clause, re interference with other
stations, such as is now contained in the con-
ditions for an experimental licence, meet the
case ? The licence fee and the contribution
to the B.B.C. now have to be considered.
This could be arranged as follows :-(a)
The fee to be the same as at present-
the B.B.C. to receive a portion as now and
an initial sum paid to the B.B.C., the
amount to be according to the type of set
installed, and a fiirther sum paid on the
addition of extra units ; or (b) the fee to
be such a sum that would include the amount
required by the P.O., and a contribution to
the B.B.C. which would enable them to
carry on the good work they have started,
such contribution to be in lieu of the initial
sum mentioned in (a).

It appears to me (but again, of course, I
am in no position to know) that at present
when everyone is buying sets, that the
B.B.C. funds are assured; but what of the
time, a few years hence, when practically
everyone will possess a set and the sales
drop off ? For that reason, I think a yearly
subscription would be the fairer way, and
would assure the B.B.C. of a more or less
certain income. Personally, I think it only
fair that if people enjoy the excellent pro-
grammes which the B.B.C. are now giving
they should pay for them, and I should
think no one would mind paying what
would be only a nominal sum each year in
comparison to the enjoyment they would
have.

Yours truly
WAITING."

Radstock,
nr. Bath.

March 16th, 1923. ,

HAVE YOU IDEAS?
Send your short articles to
" Popular Wireless," We

pay well for good articles.
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A CONVINCING STATEMENT.
The International Meteorological Expedition
operating in North West Perth, W. Australia, and
using a portable wireless equipment, consisting
of a 3 -valve receiver with small portable aerial,
received quite easily the time signals from all the
high power stations in the world.
They reported very satisfactory results despite the
fact that conditions were very unfavourable indeed.
Needless to say, Mullard " ORA " valves
were used.
The admirable manner in which these valves
sustained several trans -shipments, submersion in
water during landing, and severe rough handling
generally, is the subject of a very interesting
letter sent to us recently by Mr. John Wishaw of
Mount Lawley, Western Australia.

For receiving vocal and instrumental item.
you must have

MULLARD "ORA" VALVES
to get the best results.

Oscillates Rectifies Amplifies
Specially Recommended where Good Amplification is Required.

The " Ora Valve requires about 3'8 volts on the filament and 30 volts or over
between the anode and filament for efficient results.

Standard Price 15/- each,

THE MULLARD " R" VALVE is now Reduced in price from 22s. 6d., to 1 7s. 6d.

The Mullard Radio Valve Co., Ltd.
(Department P.W.)

45, NIGHTINGALE LANE, BALHAM, S.W.12
Contractors to H.M. Admiralty, War Office, Royal Air Force, and Post Office.

Telephone : BATTERSEA 1068. Codes : ABC (6th Ed.) BENTLEY'S. Telegrams : RADIOVALVE, WANDSCOM, LONDON.

Hans / 0 \llert6

(RADIO EAU VALVE 111111111111111111111i1111111111111111111111111111111111111111111111111111111111111111111111111111111111
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.. ....RESULTS WERE
REALLY MARVEL,LOUS.
Ire read 2 LO frith two
pairs of 'phones on
table, at 3 ft. distance.
Heard songs clearly at

or 10 ft. distance.
I think it is well
worth trying say Loud
Speaker after results
nn two pairs of
'phones as above."
Extract from our Scot-
tish Agent's letter on re-
ption in North Britain.

::results really
marvellous -" 4zw

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

Write to -night for lists giving particulars
of our crystal sets and famous 'phones.

The British L. M. Ericsson Mfg. co., Ltd.,
International Buildings, 67.73, Kingsway, W.C.2.

WARNING!

When you ask
for Ericsson
'Phones look

for the name
ERICSSON
BEES TON

stamped thereon
Don't accept
Continental

stuff as Ericsson's

WIRELESS
APPARATUS

EBONITE FOR
WIRELESS SETS

Sheet, rod and tubing in all sizes kept in
stock and cut to any required size while
you wait,or sent by post on receipt of cash.

We can turn anything in Ebonite.

THE EBONITE TURNERY WORKS
(BURGE, WARREN & RIDCLEY, LTD.),

91/92, Great Saffron Hill, London, E.C.1.
'Phone 8572 CENTRAL.

WIRELESS
1111111111111111111111111111111111111111111111111111111111111111111101

Head 'Phones from 18/6 per pair. Valve Holders, 1/- and1/3 each.
Leading -in Tubes, 1/-, 1/3, 1/6 each. Switch Arms, 1/- and 1/3 each.

Egg Insulators, white, 3d. each,Pocket Crystal Setr17/6 each. 2/6 per dozen.
Inter -Valve Transformers, ratio 5-r. Finest Manufacture, T4/6 each.
Filament Resistances. Extraordinary value. Velvet action, 2/-, 2/6 ea.
Slider Plunger, complete, 4d. ea., 3/6 doz. Hertzite, 1/3, 1/6
Aerial Wire, 7/22 hard drawn copper, in too ft. lengths, 2/6
4 Volt Batteries, 4d. each, a/s per dozen.
Crystal Detectors,1/6, 2/3 and 2/6 each, also all voltages In Ever. -Ready
Wireless Batteries in stock; r6 -volt, WS ea., 36 -volt 8/6 ea,. 66 -volt -15/- ea.

We have just received a large quantity of Ebonite in all sizes.
We Have a Large Stock of MULLARD and EDISWAN VALVES.

CRYSTAL SETS, Stamped B,B.C.. £1
THE HOUSE FOR EVERYTHING ELECTRICAL,

Trade] WHOLESALE AND RETAIL [Supplied

L. APPLE, LTD., Electrical Engineers,
73, BREWER STREET, REGENT STREET, LONPON, W.1

(Telephone :1504 Regent 1

London Telegraph Training College, Ltd.inuiiihnog

Telephone : WESTERN 2696. MORSE HOUSE, EARL'S COURT, S.W. ESTABLISHED 25 YEARS -;-

OFFICIALLY RECOGNISED BY THE WAR OFFICE AND POST OFFICE AUTHORITIES.

CABLE AND WIRELESS TELEGRAPHY.
DARENTS desirous of placing their sons in either of the above Services and of affording them the best training facilities should apply
1 for particulars of Courses 'and the methods of Instruction which place this Institution in the first rank. Cable Telegraphy offers

at the present time excellent prospects to youths from 15 years of age and upwards, -and the College has exclusive facilities for
obtaining posts for qualified students in the leading Cable Companies at commencing salaries of £150 to £300 per annum, with yearly
increments of £12 to £25, and ultimate possibilities of obtaining positions as Supervisors, Assistant. Superintendents, Managers, etc.

In the Wireless Telegraph Service the commencing remuneration at tbe present time is approximately £150 per annum, and
a operators when qualified are nominated by the College for appointments as and when they occur. No correspondence classes or branches.

DAY AND EVENING CLASSES.
Prospectus containing all information will be forwarded on application to
THE SECRETARY (Dept. W.), 262, Earl's Court Road, Earl's Court, London, S.W.5.
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THE CARE OF ACCUMULATORS.
By B. B. HALL.

ANEW accumulator should not have
the acid put in it till just before
charging. If it is likely to have only

occasional use or indifferent care, 7a less
decimal point gravity of acid (i.e. 1.19 if 1.20
is recommended) will be safer, and efficiency
not noticeably less; 118 is not too low.

After one' or two charges and discharges
some active material from the plates will
generally be found in the bottom of the case.
This is seen mostly in the corners ; and if
at any time, either on charge or discharge,
or even when not in use, it should touch any
two plates, positive and negative, it will
probably ruin the whole accumulator.

When seen to have reached a dangerous
point it must be got out. This sediment
ruins more cells than any other thing.
Excessive rate of charge and discharge
causes most of it.

Removing Sediment.
Drill a ?- hole in the corner of the lids of

each cell, then take out vents, and empty
acid in a clean jar, and let it settle. Rinse
out the cells with soft water until all that
will dislodge has come  out. The small
holes you drilled in the corners will perhaps
take a knitting pin, and stir up any that has
got solid, and will enable you to get out the
last bit of dirt. Then put in the cleanest of
the acid again, and at once have it charged.
Plug the little holes you made with cel-
luloid cement or a rubber plug. Whether
there is any dangerous sediment to come
out or not, this will often inprove the
capacity of the accumulator. As to the
sympathy of the charging_ man for your
cells, you can only hope for the best.

The top of the accumulator must be kept
as free as possible from acid, and the ter-.
minals and all metal parts kept coated
with vaseline. To ease a sulphated terminal,
warm it, and if you have to use pliers, go
carefully. Clean it well afterwards, and
vaseline.

New plates, 4 in. by 4 in., formed and
burnt to. your size, can be bought for about
Is. pos., ls. 9d. neg. each. Other sizes at
about the same proportion. Negatives are
necessary when they warp dangerously or
have gone brittle, or too spongy, and
shedding the active material too much. In
this last condition they do hold the charge
for a short time, perhaps a week.

Repairing Celluloid Casing.
New positives are necessary if gone hard

and dry looking, and are dull brown, cracked,
or broken, fanned dangerously. (i.e. likely to
touch a negative bridge), or shedding much
material. For sulphatien I would have
the plates out, and scrape them, and over
charge, also adding 20 grains (weight) of
earb. soda for a 4 -volt 20 amp. accumulator
or half this if for one cell only. This will
help matters if done soon enough. Larger
cells in proportion. If positive handles
greasy, and of good colour, it is all right.
A bad + plate goes down in half a day.

To get plates out, draw off acid, and run
a sharp, thin knife round the lids. Dis-
connect the bridge, and jar the corners
gently on a solid block of wood. Go care-

fully, minding the partition, so that the
corners do not crack. When once started
jar the long side of the case. Don't pull
much.

To mend a fracture in celluloid and stick
the lids on again, get one ounce of acetate
of amyl (pear drops), about 9d., and paint
the parts to be mended with it, giving
several coats. Dissolve some celluloid
shavings in some of it, and you have a
cement that will fill up holes and cracks, and
make a job of the lids. Beware of the
partition. If this leaks, you will only get
2 volts instead of 4. Celluloid is workable
in hot water, if you want to make angle
plates for corners, etc.

Convincing but Fatal.
Tests for condition of cells are as follows :

When plates, especially positive, lose their
characteristic colour, charge is getting low.
Try each 2 -volt cell on a valve. If it fails as
you watch, or if one cell gives a better light
than the other, the whole accumulator must
be charged at the earliest possible moment.
Taste (by practice). Bring both terminals
(4 volt) to within inch of one another by
means of wire. Touch with the tongue and
note result.

Final and fated test. " Shorting." Dig
a knife edge in one terminal and moment-
arily let it touch the other terminal.' If your
knife is now a saw, the accumulator was
all right. (Note the steel that has fused
and the tempering colours showing around
the arc. And realise the heat that has been
generated all in a moment. This heat has
been exceeded, in a way, inside the cells, but
of course not so local, the bulk of the plates
diffusing it. No plates can stand much of
this.)

Final Hints.
Don't discharge at more than IV of the

rated capacity, or even less than this for
fairly constant work. And reckon 7s of a
reputed 40 amp. accumulator as 2 amp., and
other sizes accordingly. Exceeding this,
except for short periods, is not good for the
plates. The same applies to charging.
This is why the more valves you use
the larger should be the accumulator.

Beware of the acid getting on the clothes.
It burns holes at this strength. Liquid
ammonia kills it in the cloth, but is worse
than the acid itself on the skin. A dis-
charged accumulator standing by is like
a dry battery at work. It is eating its inside
away.

A broken lug .should be burnt on, but it
may be soldered, or mended with a brass
plate, or threaded brass wire and nuts. In
either of these last two cases be sure to coat
the mend well with paraffin wax before
replacing.

Always keep the dielectric well up, and
make up for loss in evaporation only with
pure distilled water. Ordinary house tap
water may cause peculiar and dangerous
sediments and deposits to collect.

Finally, remember always that an accu-
mulator is a chemical and not a mechanical
device.

A USEFUL WIRE
HELIX

THIS wire helix takes the place of the
ordinary coil slider, over. which it has
several outstanding merits. First it

is exceedingly cheap and simple as com-
pared with assemblage of rods, standards,
springs, contacts, etc., involved in ordinary
Wider construction. It produces its shifting
of the contact point by a rubbing contact
parallel with the turns of the wire, instead of
across them, so that it avoids the common
tendency to drop in between two adjacent
turns ; it is possessed of a smooth movement
instead of a clattering movement, and does
not wear off copper particles which short the
adjacent turns.

The fact that it works by rotation permits
operation by a neat rotating knob on one
end, and it is cheapness itself, and can be
made by any amateur, by bending a wire
around a rod of suitable diameter, after-
wards producing the straight ends with a
pair of pliers. One end can then be bent at
right angles and made into a pointer, to be
turned by the fingers, with or without a
dial, so that even a knob is not necessary.

The contact is a straight-line traverse,
parallel to the axis of the cylinder, along
which line the insulation of the wire must
be removed in the usual manner. Mount
through holes in the coil end so that the
helix is somewhat sprung against the coil,
making good contact. The straight ends
should be of appreciable length in relation to
the helical portion, to facilitate this spring-
ing.' The helix should be about 300°-4 of
one turn. One -eighth inch diameter brass
wire is about right for 4 inch length of the
wound portion of a coiL For longer coils,
heavier wire is better.

BRIGHT IDEAS
Are welcome. Send along the

results of your experiments. We
pay well for copy accepted for

publication.
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WIRELESS AT THE IDEAL HOME
EXHIBITION.

By SIR J. KENNETH MACKENZIE, BT.

AS a mere visitor to the Exhibition now
running at Olympia, mainly to see
in what way it differed from similar

shows previously held there for the same
object, what struck me most forcibly and
impressed Me more than anything amongst
the multitudinous exhibits designed for the
convenience, ease, and use of mankind, was
the marvellous strides and progress made in
wireless. But one short year ago at the
last Ideal Home Exhibition of 1922, the
only wireless apparatus to be seen was a
single little portable set shown occasionally
in operation by Mr. Joyce of the B.T.H.
Company, the centre of attraction of
wondering and admiring groups. Nothing
more; but- now only twelve months later,
what a change!

Popularity of Wireless.
Forty-two stands filled with apparatus of

every conceivable type and construction as
beautiful in their design as efficient for their
purpose ; to say nothing of a large hall
fitted with a receiving set which filled it with
music, song, and speech broadcast for the
entertainment of an audience of at least a
thousand. Can any human invention show
a greater and more rapid progress than that ?
And 'these forty-two exhibitors show but a
tithe of the innumerable types of apparatus
now  being made' in this country only to
meet the ever-increasing demand for what is
undoubtedly the electrical invention' which
appeals more strongly and irresistibly to
the general public than any other throughout
the whole world.

Looking back, as I can, to the introduc-
tion and early development of the telephone
and electric light, nothing in those
wonderful discoveries ever struck popular
fancy as has that of wireless telephony,
nor become the craze it has. Why was
this ? Possibly because they were not so
adaptable to individual pleasure, interest,
and experiment requiring organisations on a
large scale to bring them into popular use
and enjoyment. Yet on the other hand
wireless telephony needed the stimulus of
Broadcasting stations to create the general
demand for receiving sets of instruments,
since until they came into being there was
nothing much beyond Morse signalling to
invite the public interest, and that appeal-
ed only to the select few.

Doubtlessly, the knowledge that a latent
interest could be aroused in the public mind
and turned to profit gave rise to the idea of
creating a demand by providing first a
means to supply it when created ; rather
a " cart before the horse " method, but
fully justified since it has brought about a
state of things which is simply wonderful.

Just Press a Button.
Be that as it may, there is no doubt that

no scientific invention has " caught on "
like that of wireless telephony, the possibili-
ties of which seem limited only by those
which State control may allow. Its very
simplicity and effectiveness render it abso-
lutely practicable even in the hands of the
most ignorant whose mentality is accurately

gauged and catered for by manufacturers of
sets on the principle of " you press the
button, we do the rest." Even such people
may have in this way their wits and interest
aroused, and be led to think of the marvels
they are witnessing but do not understand
which really border on the " uncanny."

When Facts Replace Theories.
Looking forward from what is to be seen

in the wireless exhibits at Olympia, one
wonders indeed how much more this infant
prodigy can grow in regard to popular usage
unless its existing trammels and limitations
are removed; and transmission, made as
simple and efficient for the private individual
as reception, be allowed. Probably were it
not for State monopoly, control; and ob-
jections, inventors and manufacturers could
speedily perfect systems for simple private
intercommunication which would supplant
existing methods, and enable everyone
properly equipped to speak and listen where
and when desired. Then would a Utopian
condition exist and distance be eliininated
once interference were conquered, as one day
it surely will be.

'Seeing the enormous advance which only
twelve months have made in Radio com-
munication such a thing is quite compatible
with reason, for there is no doubt the in-
vention will overcome difficulties now exis-
ting and avoid the necessity for the costly
and elaborate high -power transmission
systems at present in use, making trans-
mission as simple and effective as reception
now is. Science is using a medium for Radio
communication which it does not under-
stand nor really know. Much more about
than it did of electricity forty odd years
ago ; but when knowledge of the so-called
" ether " becomes absolute, and facts take
the place of theory, results will .be obtained
of which we at present have but a small
conception.

A CHEAP BROADCAST
RECEIVER.

AN excellent broadcast receiver-minus
aerial and phones-can be made in
an hour's time, with an expenditure

of less than one shilling l The simple outfit
here described is not only cheap, but is
really effective and, within ten to fifteen
miles of a broadcasting station, will give
results equal to the most expensive crystal
outfit yet received.

Procure a piece of Smooth wood six inches
long by. four inches wide and about three-
sixeenths of an
inch thick. On to
this wind fifty feet
of No.22 enamelled
wire held in place
by two thin strips
of wood glued as
shown in Fig. 1.
This may be made
still more rigid by
a coating of shellac
varnish, if -desired,
the whole being
well -baked to hard-
en. Pour brass
screws are then
fixed at "A," " B,"
" (1" and " D,"

41

V

PC/

to be used as terminals. A small hole is
made at " 5`," into which a piece of silicon
(or galena) is fixed, being set in sealing -wax.
Previous to fixing the silicon in the wax, a
piece of the wire is scraped and bound
around it, being then carried to a screw.
A coil is made of fine copper wire (about
two inches of it) and, fixed under " IV is
bent round so that it will gently rest on the
silicon and can be moved from point to
point on its sur-
face, as required.
One end of the
enamelled wire is
attached to " C " ;
the other end is
left free, fixed in
place by a little
sealing -wax.

A piece of thin
wood six inches
long by three
inches wide is now
procured and slots
cut in it, as shown
in Fig 2. These
slots may be cut
with the leg of a.
cheap compass.
Two pieces of thin
brass are cut and
bent slightly at
the ends to go
through the slots
and slide over the

gl
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ro sway "O"
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wires, which will lie underneath, and which
should be scraped to make contact. These
strips are then fixed in place and a wire
from the top one taken to screw " A,"
while a wire from the bottom one is
taken to screw " D," the piece of wood now
made being fixed over the piece upon which
the wire is wound, resting upon the strips of
wood at each side, to which it can be
screwed or glued.

Fig 3 shows the completed article, which
needs only attachment to aerial and ground
and phones to be ready for use.

A broadcast receiver of this design has
been used by the wr'tcr, in America, for
more than a year,
results. When re-
siding five miles
from - " W.W.J.,"
the " Detroit
News " Broadcast-
ing Station perfect;
signals were re-
ceived by using a
steam radiator as
aerial and a gas -
pipe as ground.
The receivers used
were 2,200 ohms
resistance. Add i-
tion of a condenser
may b e made
across the tele-
phone terminals, if
desired.
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Reg. Design
No. 594025.

THE DESKOPHONE SINGLE -VALVE SET
(P.O. No. 1019)

including Headphones, H.T. Battery, Accumu-
lator, Aerial, Lead-in Il'ire, and Insulators.

PRICE COMPLETE
7- 15 - 0

PRICE without ACCESSORIES: £4-16-0.
Royalties. 32;6 extra.

THE
DESKOPHONE TWO -VALVE SET

(P.O. No. 2020)

Tuner, High Frequency Ant-
plifier and Detector, complete
with accessories as with Single -

Valve Set.
PRICE COMPLETE

£12 - 17 - 6
PRICE without ACCESSORIES

£9-17-6
Royalties. £3 extra. Valves Extra.

Valve Extra.

LOW FREQUENCY AMPLIFIER
(P.O. No. 3042)

for use with any of our instruments.
Considerably increases the volume

of sound.
PRICE

X3 - 17 - 6
Royalties, 22/6 extra. Valve extra.

There is this difference
with the DESKOPHONE

IT is quite customary to hear the Wireless
concerts likened to a gramophone. In
cases where this similarity is pro.

nounced, it is in no way due to the
excellent broadcasting arrangements.

The fault is rather to be found in the
receiving set and the headphones, distor-
tion being caused by indifferent repro-
duction.

The " DESKOPHONE," used in conjunction
with our reliable headphones or an approved
type of loud speaker, gives perfect reproduction
without distortion. With the Deskophone
you enjoy the natural sounds of the voice or
instruments without that " gramophone effect.

For an unique combination of efficiency,
reliability, perfect reproduction and hand-
some appearance, the " Deskophone " is
without compare.

The DESKOPHONE,-which is built by us
to our own registered design, is manufae-
lured under Marconi patents, is authorised
by the British Broadcasting Co., and has
been tested and passed by the P.M.G.

ILLUSTRATED CATALOGUE
of Wireless Instruments and Accessories

3d. POST FREE

THE
HOLBORN RADIO CO., LTD.
267, HIGH HOLBORN, LONDON, W.C.1.

Telephone :
HOLBORN 2363

THE TRADE
SUPPLIED

Late of
8, HIGH HOLBORN
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AMPLION S
IGRANIC
DUBILIER
MULLARD
RADiO INSTRUMENTS LTD.
LITHANODE

and
SIEMENS'
Headphones and Loud Spc akers

WIRELESS MUSIC ALL DAY !
FROM 10 a.m. TO 10.30 p m, DAILY

FOR the convenience of the Trade and their
Clients we have provided a large and comfort-

able Audition Salon, set entirely apart from the
general conduct of our business, where continuous
Demonstrations will be given each day from 10 a.m.
until 10.30 p.m in Music and Speech with various
Models of Wireless Receivers (Crystal and Multi -
Valve) and types of Loud Speakers.
When the Broadcasting Stations are closed down our own
transmitter will be in operation.

WIRELESS AGENCIES LTD
Note Change of Address

162, Shaftesbury Avenue
(FORMERLY AT 64, MORTIMER STREET).

'Phone (Two lines) REGENT 6275 - 6276

Wholesale Distributing Agents for
RAD9LIONS
RADION ETTES

and
CRYSTOR
COWL INSULATORS
METAL TURN NGS and
STAMPINGS, EBONITE,
MICA, ETC.

THE BEST -IN STOCK -ALWAYS
une lklireleriNencierED 162, SHAFTESBURY AVENUE, LONDON,W.C.2
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EVERY valve receiver needs to be fed
with electricity in order to produce
signals. You put electricity in at

one end, as it were, and signals come Out
at the other end. Of course, if there are no
wireless waves arriving at your aerial, all
the electricity in the world won't enable you
to get signals. When there are no waves
arriving, the electricity supplied from your
batteries just flows round and round the
receiver without doing any useful work.

The action of a valve receiver may there-
fore be resembled to that of a moving stair-
way. When the latter is once set in motion,
it operates quite independently of whether
it has any passengers to carry or not.
When empty it moves upwards steadily.
When passengers come along, it just takes
them with it in its course-with, perhaps,
an extra groan or two when the load is
unusually heavy.

Waste Energy.
A valve receiving set behaves in a similar

manner. Once it is connected up, the
electricity flows round and round it steadily
before any signals are received. When
signals come, they float along to the
telephones on the stream of electricity.
They are thus saved the trouble of having
to work their own way to the telephones.

When you or I make use of a moving
stairway, we save a good deal of energy.
On arriving at the top of the stairway we
are more fresh and energetic than we would
be if we had walked up. Again, if we had a
job of work to do when we arrived at the
top, we should be able to do it more
efficiently after being carried to it, than
if we had wasted some of our energy in
getting to it.

This serves to illustrate the superiority
of a valve set over an ordinary crystal set.
The ordinary crystal set has no electric
current flowing through it. When signals
arrive at a crystal receiver from the aerial,
they have to work their own passage as
far as the telephones, where their real work
awaits them, i.e., to vibrate the diaphragms
of the latter. Consequently, they are rather
wearied by the time they arrive at the
scene of their labours.

En Route.
With a valve set, on the other hand,

signals are transported in luxury as far as
the telephones, where they apply them-
selves -to their task with undiminished
vigour. In fact, they can even be fed and
nourished in transit, so that they regain some
of the strength with which they originally set
out from the transmitting aerial. Naturally,
after tttavelling 100 miles or so from the
transmitting station, they are consider-
ably weakened and exhausted by the time
they arrive at the receiving aerial. A valve
set conveys them to the telephones on a
stream of electricity, and if it is a sufficiently
powerful one, gives them refreshment
en route.

I This sounds quite simple, doesn't it ?
I But you mustn't forget that it is only an
'-analogy. The theory of a valve is not

DC.PULIR..0
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PART X. BATTERIES VALVES.
By MICHAEL EGAN

really so simple as all that. Before embark-
ing on an explanation of the theory, how-
ever, it will be as well to know something
about the batteries which produce the
electric stream on which signals travel
to the telephones.

Mr. C. Sonmer's home-made set, 3, Conde Road,
S.W. 18.

As I have said, a valve receiver requires
two batteries for its operation, each of which
has distinct characteristics. One is called
an " accumulator," and supplies a fairly
large electric current at a fairly low pressure.
The other is called a " high tension battery"
and supplies a fairly small electric current
at a fairly high pressure.

that flows from an accumu-
lator may be resembled to the stream of
water that flows through a large pipe that
is connected to a small water -tank. And
the current that flows from a high tension
battery may be resembled to the stream
of water that flows through a small pipe
that is connected to a large water -tank.
In the one case you have a large current
(of water) flowing at a small pressure
(exerted by the quantity of water in the
small tank) ; and in the other case you

have a large current (of water) flowing at
a high pressure (exerted by the quantity of
water in the large tank). The words
" pressure " and " tension " are used inter-
changeably.

Every valve contains, at its centre, a thin
wire, and the accumulator is connected to
the ends of this wire. As soon as the
connections are made, a fairly large current
of electricity flows from one side of the
accumulator, through the wire, and back
to the other side of the accumulator. Now,
the object of passing this current through
the wire is to bring the latter to a certain
temperature.

Types of Batteries.
The wire offers resistance to the flow of

electricity through it, and in the process of
overcoming this resistance, heat is gener-
ated-just as heat is generated in our
own bodies when we have to " overcome
resistance " of any kind. The bigger the
current that flows through the wire the more
heat is generated, as the efficient operation
of the valve requires that the central wire
be raised to a fairly high temperature, and
it is necessary to use a fairly big current
for the purpose.

Now, in most valves the central wire is
surrounded by a metal cylinder. (Sometimes
a flat metal plate is placed beside the wire.)
This cylinder has to be charged with
electricity, and, within, limits, the bigger
the pressure that is applied to it, the
better the valve will work. For this reason,
a high pressure battery is used. In the case
of the wire the important thing was the
amount of current that passed through it ;
in this case, the pressure, or tension, is the
important thing.

The manner in which these two kinds of
battery help to convey the signals to the
telephones will be explained in another
article.

Part of the transmitting apparatus at the Glasgow Broadcasting Station.
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QUESTIONS & ANSWERS FOR BEGINNERS.
NOTE.-On this page the beginner will find a selection of questions and answers which will concisely deal
with many little problems met with in the erection of a wireless receiver. Readers are invited to send
their queries to the Technical Dept., Room 138, The Fleetway House, Farringdon Street, London, E.C.4,

where they will be carefully and promptly dealt with. Replies are sent by post free of any charge.

Q. Why does the wave -length change if
you add wire to your aerial ?

A. If you add length to the aerial.you will
change its inductance and also its capacity.
This means that the frequency of electrical
vibration to which- the aerial will respond
will also be altered. If you add inductance
or capacity, the frequency will become less.
This, as you will see by reading the article
in the supplement of our issue No. 41, will
result in the wave -length being increased.

* * *

Q. Of what resistance should the poten-
tiometer controlling thgcrystal voltage be ?

A. About 20Q to 300 ohms. Do not forget
that the majority of crystals do not need a
potentiometer and battery, and unless you
are using carborundum they will be
unnecessary.

Q. Using one of the Dutch valves now
sold by some firms, I find the bulb fills with
blue light as soon as the H.T. is connected.
Why is this ?

A. This phenomenon is called " blue -
glow," and is caused by the application of
excessive WT. voltage on to the plate of a
soft valve. The increased electron flow
from the filament causes a number of colli-
sions between the electrOns and the par-
ticles of gas remaining in the valve. In a
soft valve there are a comparatively great
number of gas atoms, and these are bom-
barded by the electrons. The atoms are
split up into ions and more electrons, and
the gas is said to be " ionised." This
ionisation results in the gas becoming
incandescent and the blue light is emitted.
You should cut down the H.T. voltage as
soon as this phenomenon occurs, as other-
wise the valve will soon burn out owing to
the free ions of gas rushing to the filament
and bombarding it. This occurs because
the ions carry positive charges, and are thus
repelled by the plate and attracted by the
filament. Decrease the H.T. voltage until
the " blue -glow " ceases.

* * *

Q. In what order are unit panels placed ?
A. The aerial lead in and the earth are

connected to the tuner, and then a H.F.
panel is connected, the second H.F. panel
follows, and so on. If only one H.F. panel
is used, the detector panel will come next.
After the detector panel come the L.F.
panels. The phones or loud speaker are
connected to the last L.F. panel. If no
L.F. panels are employed, the phones are
connected to the detector  panel. If no
H.F. panels are used, the detector panel
will be connected to the tuner.

* *

Q. With regard to Mr. Hersey's set-
which appeared in your issues Nos. 26,
34, 35-can I use it with a frame aerial ?

A. This depends upon the distance from
the broadcasting station. If you are more
than two miles away you will need one of
the H.F. panels as well as the detector, and
possibly an L.F. panel, according to the
distance from the transmitting station.

The set can certainly be used with a frame
aerial if you have a sufficient number of
panels or units, according to the distance
over which it is required to receive. In
any case, one H.F. panel should be used for
good results, unless you are fairly close to
the station.

Mr. J. MacKay's six -valve home-made set, Kirkwall.
All the B.B.C. Stations are heard.

Q. In erecting a double aerial, how many
insulators should be used ?

A. Use two at each end of each wire,
so that the wires are efficiently insulated
from the spreaders ; and, in case of leakage,
have another insulator or two between the
spreaders and the supporting rope or wire.

* *

Q. Can any metal be used as a " cat's
whisker " on a crystal such as-hertzite ?

A. No ; the action of the crystal depends
upon th,e contact used. For the crystal
mentioned you should use either brass,
copper, or silver " cat's whiskers." Of
these you will probably find silver will
give the best results. In all cases the point
of the " cat's whisker " should be fairly
sharp, and not just a square cut end of wire.
It always pays to do a little experimenting
with the crystal contact, such as varying
the gauge of wire used, the material, and
the fineness of the point on the " cat's
whisker."

* * *

Q. Is an earthing switch necessary ?
A. No ; it is not absolutely essential,

but we would advise its use, especially
during the summer months. When the
set is out of use, it 'is always advisable to
disconnect (by a switch) from the aerial,

and to earth the aerial. This prevents
heavy discharges of electricity-not neces-
sarily lightning discharges-from running
through the coils of the receiver, where
it may strain the insulation of the wires
and possibly cause a breakdown.

Q. Is there any advantage in having an
H.T. battery of the plug-in type ?

A. Yes ; this class of battery enables
you to vary the H.T. on the anodes of
the valves to within about three volts.
By this means the best results are obtained
out of your set, for a little variation of the
H.T. potential will often make all the
difference between fair and good reception.
This is especially the case when dealing
with " soft ' detector valves.

Q. Is there no way of avoiding the trouble
of having accumulators for valve sets ?

A. Yes, you can use Dull emitter valves,
but these are rather costly. They work satis-
factorily from a dry -cell. Also, a new type of-
Leclanche cell is probably to be put on the
market shortly which will light the ordinary
type of valve. Three of these cells are said to
be quite efficient and give steady lighting
for 5 hours' continuous discharge. After this
they must be allowed to rest, when they will
recuperate and be fit for another 5 hours.
When they finally run down, a little sal
ammoniac soon puts them right. The cells
are at present undergoing tests.

* *

Q. Is it of any advantage to try different
" cat's whiskers " on a hertzite crystal ?

A. Yes, it is always advisable to experi-
ment a little with various gauges of wire,
also with various materials. As the crystal
is dependent for its action upon a thermo-
electric effect caused between the " cat's
whisker " and the mineral, a variation of the
metal used for the contact will naturally
have an effect either one way or the other.
Silver usually makes a good contact.

* * *

Q. Is there any means of increasing the
range of a crystal set other than by adding
valves ?

A. No, we are afraid not. You may be
able to add little improvements here and
there, and slightly increase the sensitivity of
your set, but, in order to increase the range
of reception,valves will have to be employed.

* * *

Q. Should crystals be soldered into their
cups ?

A. This depends upon the kind of crystal
with which you are dealing. Carborundum
can be soldered, and many of the others, such
as silicon and hertzit,e, but in each case it is
advisable to use some soft solder of low
melting -point. Wood's metal will be found
quite suitable, though as a matter of fact,
if you can fix the crystals in firmly by means
of screws, there is no need to solder them at
all. Soldering will not do the mineral any
good, and may, if carelessly done, result in
reducing the sensitivity of the crystal.
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A UNIT BROADCAST RECEIVER.
By H. A. Hersey, Member of the Wireless and Experimental Association.

No. 1.-THE TUNER.

INmy last article, instructions were given
for the building of a simple tuner and
detector valve combined. This article

was intended for the amateur who desired
an instrument that would be easy to
manipulate and efficient in its working.
Certain provisions were made that should
the reader desire, at a later date when he
became more proficient in wireless, to add
to this panel further instruments, he would
be able to de so without having to pull the

set to pieces or to interfere with the internal
wiring.

In the next few articles details will
be given for the construction of a more
elaborate receiver, consisting of a' number
of panels designed for broadcast reception
built upon a unit system. Certain panels of
these, such as low frequency or high
frequency, may be connected with the tuner
detector panel if the reader so desires. The
first unit, to be described in this article, is
to be the tuning unit, consisting of a
tuning coil and condensers.
French Polishing.

A base for the tuning panel should first
be made up according to Fig. 1. The wood
used should be mahogany or walnut, and

well papered with medium, and finally very
fine glasspaper.

The reader is advised to french
polish the woodwork. To those not
acquainted with french polishing,  a few
hints may prove useful. Take a piece of
soft cloth and place inside it a small ball of

cotton -wool to form a pad. The pad should
now be soaked with french polish, purchased
from the local oil and colour shop at about
2s. 10d. a pint. Rub the wood all over with
an even motion tending to glide on and off
the work in a backward and forward stroke.

If the wood rapidly soaks up the polish
and the latter tends to churn up, place the
work aside for about a quarter of an hour,
and Commence again. After a short while
a glossy surface will present itself ; if the
pad now tends to drag on the work moisten
it with a trace of linseed oil. Do not try to
do too much at one sitting. If left for a final
polish the next day the work so- far done
will have time to harden, and will come
up much better.

Taking the Tappings.
- For the panel a piece of ebonite should be

purchased, size 91 in. by 9 in. by in. The
panel should be marked out as per Fig. 2.
Two holes each side are drilled for the aerial
and earth terminals to tuner, and for the
grid and filament terminals from tuner .to

valve panel. The
positions A, B, re-
present the spaces
for two pieces of
wood to be screwed
to panel on the un-
derside as a means
of support for the
tuning coil. Be-
tween these are
found' markings for
a switch, and ten
studs. This is to be
the aerial tuning
switch, the studs

o n nee ting to
tappings on the coil,
beneath the tuning
switch is the posi-
tion for the series
parallel switch for
the tuning conden-

sers. Right of the tuning switch is the
position for the  0003 variable condenser,
and below this a small 5 -vane Vernier
condenser for fine, adjustment.

This is of the cylindrical single layer type.
A cardboard cylinder should be made or
purchased in. in diameter and 51 in. long.
This should now be given several coats of
shellac varnish, both inside and out, and
thoroughly dried. Half an inch from one
end two small holes should be made, about

in. apart, to fasten the wire off. Half a
pound of No. 24 S.W.G. D.C.C. copper wire
should now be purchased. The end should
be made fast to the cylinder by passing it
through the two small holes half an inch
from one end, leaving a short piece of wire
for connecting. Ten turns should now be
wound on and a tap made.

The latter can be accomplished by either
twisting the wire to form a small loop, or the
wire may be cut and the ends bared and
twisted together. Should you choose the
latter method, care must be taken that the
wire does not slip back or all your work will
be undone. Having wound on the ten turns,
the reader should proceed by winding on a

further ten turns and tapping, continuing
this process until you have in all 100 turns
upon the cylinder and ten taps, including
one end. The coil should now be given two
coats of shellac varnish after the final end
has been made fast in the same manner
as the starting end, and allowed to dry.
The space taken up by winding should be
approximately 41 in., leaving in. at each
end of the cylinder clear for attachment to
the panel.

Two pieces of wood should now be cut

as in Fig. 3. The coil should be placed upon
these supports, one at each end, and tacked
down by a few small brads, the tappings
being uppermost. The coil is now ready for
mounting upon the panel. The panel should
be drilled to take the ten contact studs
and switch. For the switch arm the reader
may use any convenient type available of
1 in. radius, the writer's method of assemb-
ling being as per Fig. 4.
The Variable Condensers.

The series parallel switch should next
be obtained or made up from two sing13
switch arms connected by a strip of ebonite
and mounted upon the panel below the
tuning switch.

The  0003 mfd. variable condenser may
either be purchased for panel mounting
(cost about 12s.), or the reader may make
the condenser up for himself by purchasing
the various parts, and building them up,
thereby saving about 6s.

Fig. 5 shows how a condenser may be
made up froth the parts purchased, requiring
only a pair of pliers and a drill. The Vernier
condenser is made up in the same manner as
the large condenser, except that it consists

(Continued on next page.)
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AERIAL INSULATION.
By H. P. WARAN, 111.A., Ph.D. (Cantab), F.Inst.P.

THE outdoor aerial has to be suitably
supported in the open air from
supports like masts, buildings, or trees,

according to the facilities locally available.
These supports being conductors connected
to the earth, we have to interpose an in-
sulator between these supports and the
aerial proper of copper wires, so that the
electrical energy of. the aerial may not leak
away to earth except through the receiving
instruments. Since all insulators are in
practice conductors of high resistance, the
current lost by leakage through them is ex-
pressed by Ohrg's law, which states that

E (electromotive force)
C (current) = R C (resistance)

Hence, whether the aerial be a transmitting
or a receiving one, the percentage of energy
lost through bad insulation remains the same,
and as such both require as perfect an in-
sulation as can be given them. In fact,
with the receiving aerials where the available
energy is so very small, no insulation can
be considered too good for the purpose.

The efficiency of aerial insulators is de-
pendent on the following three principal

factors. Firstly, the mat-
erial of which it is made
must have a high specific
resistance, so that the
current lost. by conduction
through its body may be
negligible. In fact, all the
usual materials-ebonite,
porcelain and glass-are
suitable from this
standpoint.

Secondly, the insulator
must have a high resist.
ance along its surface,
even when exposed to the
action of the elements in
the open air. This is a
very difficult criterion to
be satisfied, since the de-
posits of dust, smoke, and

films of water forming over the insulators
are highly conducting surfaces.

The usual types of ebonite and compo-
sition insulators are especially unsatis-
factory in this respect, since their com-
paratively rough surface assists in the
formation of such deposits which do not get
washed away in a rain. Even in porcelain
insulators the deposit is considerable, and
the loss of signal strength is easily noticeable
after they have been in use for a month or
two.

0

Necessary Requirements
In fact, in a busy industrial locality the

white porcelain soon begins to look quite
black, and in this state it is perfectly
useless as an aerial insulator for high -
frequency currents. Some of the porcelain
insulators seem to have been given a dark
colour, presumably to make this- deposit
less noticeable.

The only effective safeguard against this
deposit lies in providing a protective covering
for the insulator. A new type of all -glass
insulator, in which this protection is most
effectively introduced, is shown in the illus-
tration. The insulator itself consists of a
central stem of stout glass rod ending in

oval hooks at either end. The central portion
of the stem is almost entirely enveloped by
a glass bulb sealed on to the rod.

Thirdly, the insulator must have a mini-
mum of capacity between the copper wire
and the (earth connected) rope attached_ to
it, so that the loss of high -frequency energy
to earth through this capacity may be
negligible. In this respect the usual type
of reel, egg, or shell type of porcelain in-
sulators are very inefficient. In these
the aerial wire and the supporting rope
pass within 4 in. of each other in the in-
sulator, thus forming a small condenser
between the earth and the aerial. The
ebonite and composition insulators, too,
suffer from this defect, especially in service,
when their surface gets coated easily with a
conducting deposit, or their surface in-
sulation deteriorates by exposure to light.
Hence these insulators, if used for an out-
door aerial, become efficient only when a
large number of them are used in series at
either end of the aerial, and even then
periodically taken down and kept clean.

Home-made Crystal Receiver by Mr. Baxter,
6, Dover Road, East Gravesend.

In addition to satisfying the electrical
conditions, a satisfactory aerial insulator
must have the requisite tensile strength in
ability to stand the maximum strains
coming over the aerial on which it is to be
used. We have already calculated these
out, and found them to be well below 100 lbs.
for the average amateur aerial. All these
insulators are capable of standing a strain
of well over 500 lbs., and as such are suitable
enough for aerial insulation if they would
maintain the requisite aerial insulation
under service conditions in the open air.

For the latter purpose, which is the chief
aim of an aerial insulator, the glass "insulator
of the type illustrated above is undoubtedly
the best. Standing a strain of over 500 lbs.
without any leakage or capacity losses, it
maintains almost perfect insulation even at
the very highest potentials used in wireless
work. .

A UNIT BROADCAST
RECEIVER.

(Continued from precious page).

of three fixed and two moving vanes only.
This condenser is for the very fine tuning
required on short wave -lengths. The
condensers being assembled and mounted
upon the panel, we can mount the tuning
coil. The two pieces of wood at each end
should be placed against the panel on the
underside in their respective positions A, B,
and screwed to the ebonite from the front
by two i-in. brass countersunk screws to
each piece. The panel may now be wired.

9igure G.

The wiring up can be easily followed by
reference to Fig. 6. The right-hand side end
of the coil should be connected to the
centre stud of the series parallel switch.
The first tap of the coil should now be
soldered to a -lead and connected to stud 1,
No. 2 tap to stud 2, and so on till the end
of the tay-pings are reached. From the
tuning switch a lead is taken to the left-hand '

stud of the series parallel switch and
continued to the E terminal. From terminal
E connect a lead to terminal F. From the
centre stud of series parallel switch take a
lead to the C terminal.

9itiu re. Z
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BROADCASTING RECEPTION SETS
C,'OF EVERY DESCRIPTION

and everything for wireless at everybody's price
SEND
FOR I

'CATALOGUE!

THE " ALDERSGATE " I ..-- - - - -.
Single -Valve Set, complete with all , ;

Large I

Accessories, including Phones, Accumu- I 1 Variety I

lators, H.T. Battery Valve- I 1 of Crystal I

B.B.C.
£7

Royalty,
10

£100 0 1

I Sets. Send I
If Aerial Wire and Insulirtor required, I 1

for List I

Is. extra. _I
Hundreds of Testimonials for Efficient

1 Working.

WIRELESS
(DEPT. A.), 81, TURNMILL STREET, LONDON, E.C.1.

(Nearly opposite FarringdOn Street Station, Metropolitan Railway.)

I All Instruments .1

I Passed for I

I Broadcasting
Licence, G.P.O.

THE " PERFECTO "
2 -VALVE SET.

Comprises one L.P. and one D.T.
-Functions alternatively to the
Orpheus, this Set giving Volume
where the other gives Range.

A Powerful Set for local Broad-
casting. Complete Phones, Bat-
teries, Accumulator, Valves, for-£10 15 0

B.B.C. Royalty, £1 15 0

If Aerial Wire and Insulators
required, extra Is.

A TWO -VALVE SET
WITH REACTION
APPROVED BY
POSTMASTER GENE-
RAL FOR BROAD-
CASTING. No. 0236.
i',,mprises one D.T.
Valve and one L.F.
Valve mounted in a
handsome slope back
Cabinet. Separate
filament control for
each valve, wave-
length range, 200-4,000
metres. Price, com-
plete with phones,
battery, accumulator,
and valves, aerial
wire, and insulate: -

113 13s. Od.

We have
Hundreds I
of Testi- I

monials. IT -THE " DUO "
I 2 -VALVE RECEIVING SET.

Designedfor Broadcasting only.
I This Set has a patent.coupling, and will !

I not radiate. The High Tension Battery I
is enclosed, and there are only six ex-
ternal terminals, aerial, earth, phones,'
and low tension.

I We claim that this Set is the easiest
2 -Valve Set to manipulate -on the market. I

I Price complete, all accessories for work- I
I ing, including Phones, Batteries, H.T. and -

L.T., Aerial Wire, Insulators, and Valves, I
Total £10 15 0I

I B.B.C. Royalty stamp, 15 0 extra.

Size ot Cabiott. -2 it.
by 1 ft. by 7 ins.- - The "UNIQUE .Z -VALVE

Highly efficient 3 -Valve Bi-oadcast-
ing Receiver. Will tune in all the
broadcasting stations and the low -
wave French telephony.

The A.T. battery is enclosed, and is I

varied by a switch.
Tuning is accomplished by con- I

tit the
denser only, thus making it the
easiest 3 -valve set to work
price of

£20, with all accessories.

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

design and a high finish.
The valves are behind the, panel and are out of the way,

and can be seen by 3 peep hole;.
The batteries fit into the cupboard on the left, thus

making it a set that is absolutely self-contained. Has a
High -Frequency Transformer with one D.T. and one L.F. A
Tapped Inductance is on the right-hand side of the set, with
2 terminals for coi:s for higher wave -lengths.
Loncomplete with phones, accumulators, batteries,

"*J1 aerial-, and 2 insulators.
There is no doubt. that this is the finest piece of work-

manship which can be had at this price.
B.B.C. Royalty Stamp, £2 5 0 extra.

INSTALLATIONS LIMITED
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SELF- SUPPORTING
STEEL MASTS
"AN ORNAMENT, NOT AN EYESORE -

A customer writes:
London,

10/2,23
I am very pleased with self-supporting mast

erected last week without difficulty. It is so
rigid that, although the height is only the same
as the old one, the range of my set is increased,
due to the aerial being taut all the time. The
workmanship is splendid, and the mast is an
ornament, not an eyesore, like the old one was.

SPECIFICATION. .

20 ft. 2 sections of solid drawn steel tubing
10 ft. long, solid cast iron base. Pulley, cleat
and other fittings built into mast. Rust -proof.

Price 13 - 15 - 0.
30 ft. Ditto, but with 3 10 -ft. sections of

heavier tube and base.
Price £4 - 15 - 0.

40 ft. Ditto, extra strong sections and base.
Price £6 - 15 - 0.

Carriage Paid from stock.

Send for particulars to:

ETHER LTD.,
Halford St., Smethwick, Birmingham.

Agents wanted in all districts.

"THE BROWNIE
Wireless Receiver

Patent 2055/23 applied for.
SPECIFICATION.

Set comprises solid best
ebonite drilled detector
panel, wound induction
coil, tuning slider, screw
clamp crystal cup, best
jointed detector giving
quality crystal, universally
accurate and easy adjust-
ment, terminals, screws,
and all parts for assem-
bling by our patent
method.

7/6 COMPLETE
by post 8/6

Contains every part necessary for
simple assembly.
A Scientific Achievement.
Guaranteed equal to sets costing
many times the price.
Full and complete instructions
enclosed with each outfit.
London make.
Money returned if not as adver-
tised.

Read what the Trade Press says :

" Electricity," Feb. 23rd.
"f The vdice might have been that of
a speaker in the same room ... The
set is a marvel of value ... We
anticipate that it will make quite a
stir in the wireless world."

J. W. B. Wireless Supplies,
19, GARRICK STREET,
LONDON - W.C.2

(First Floor)
Near Leicester Square Tube Station

(When writing mention Popular Wireless.")

"LISSEN"

(:-- - '---Z-- .. 1

IIIIII, ' iilli'
11111111110111111111111111

Build a Powerful Set 1" LISSEN"
" LISSEN " ANODE REACTANCE

(PROVISIONAL PATENT)

If your Dealer cannot show you this, Order
Direct. No extra charge for postage if
any Dealer's name is mentioned. This com-
ponent is meeting with a terrific demand.
Use this Radio Frequency amplifying component to
increase the range of your set. Does away with plug-in
transformers, and inconvenient anode coils with their
variable tuning condensers. The "Lissen" Reactance

Capacity method of coupling H.F. valves is rapidly becom-
ing the most widely adopted means of achieving radio
frequency amplification, particularly on the shorter range
of wave -lengths. It is made for two ranges. Both
designed to give maximum efficiency on broadcasting
band of wave -lengths, and the larger size effectively
covers the higher range as well. The Reactance and
Capacity values on each tapping point arc so arranged as
to give maximum impedance values and to make the coil
entirely self tuned, so that a variable condenser is un-
necessary. Only two connections to make apart from the
usual coupling condenser and grid leak-one connection to
the H.T. positive, and the other to the plate of H.F. valve.
Tinned soldering tags are provided. Hours of work
saved. Only one hole to drill in panel. Blue Print sent
with each, plainly showing connections. Selectivity of a

set is greatly improved, because it enables each stage of radio frequency amplification to
be immediately and independently tuned. No variable condenser is required. Range 150
to 600 metres, 6 tappings, with multiple switch complete 27/6. Range 150 to 32/6
ro,000 metres, 11 tappings and multiple switch complete
FIXED CONDENSERS in moulded cases '000r to '0000, 2/-; oor to .003, 2/6 ; 'ooi and
.005, 3/-. Condenser leakage is a common source of irritating noises in a set. "Liaises"
Condensers are tested for leakage at a pressure of /,000 volts, and are guaranteed free from leak-
age. If your set does not give the result it should do, the condensers used may be " leaky " or
inaccurately alibrated.
TRADERS SHOULD SEND FOR SAMPLES OF " LISSEN " ANODE
REACTANCES. Cash with order avoids delay, for new accounts.

LISSEN COMPANY, WOODGER ROAD, GOLDHAWK
NDROAD,SHEPHERD'S BUSH, LOON, W.I2.

Telephone: 1072 HAMMERSMITH. N.B.-Woodger Rd. is close to Goldhawk Rd. Met. Rly: Station.

"LISSEN " APPARATUS-WELL THOUGHT OUT, THEN WELL MADE.

"LISSEN" TYPE T3 L.F. INTERVALVE
TRANSFORMER. This is the best
transformer that can be made at the price. A special trans-
former at a special price. It is sold under the
name guarantee. This "Lissen" transformer is 16/6equal to many much more expensive transformers.

MULTIPLE TELEPHONE BOARD
That illustrated takes four pairs of telephones in seri,7-,
with switch to cut in and out any desired number
to the limit of board. A useful accessory to any equip-
ment. Beautifully made and finished. Has the usual
smooth, wiping contact always associated with 25i.,
"Lissen" switches..
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RECENT WIRELESS
INVENTIONS.

The following abstracts are published by arrangement with our Patent
Adviser, Harold J. C. Forrester, Chartered Patent Agent, of Jessel

Chambers, 88-90, Chancery Lane, W.C.2.

Grant of the following Patents can be
opposed, and printed copies of the full
specifications, with drawings, can be pur-
chased from the Patent Office, Chancery
Lane, W.C.2.

191,402.-A. M. LOW --SELECTIVE
RECEPTION AND TRANSMISSION.-
The receiving circuits of several stations are
periodically completed at different times. by
rotary switches driven by stop -watches. A
rotary switch driven by a stop -watch is in-
stalled at the transmitting station, so that
signals can be sent out at any desired time,
such that they will be received by any desir-
ed one of the receiving stations, but not by
the other stations whose circuits are at that
time not completed.

191,404.-A. M. LOW-DETECTORS.
A coherer detector contains a mixture of
sitter and nickel particles, some, or all of
which, may be previously heated in a sul-
phurous atmosphere. Fixed and adjustable
electrodes may be provided in the coherer.

191,406.-A. M. LOW-AERIAL.-The
exhaust stream of aircraft or other internal
combustion engines is used as an aerial;
connection being made to spikes projecting
into the exhaust stream. For aircraft, the
aerial is connected to a capacity earth, con-
sisting of a coil of wire in the wings or else-
where.

19I,485.-BRITISH THOMSON HOUS-
TON CO. - NON -INTERFERING RE-
CEPTION.-A valve circuit is inductively
coupled to two oscillating circuits in series
between the aerial and earth-one oscil-
lating circuit consisting of an inductance and
condenser in parallel, and the other of an
inductance and condenser in series. The
capacities and inductances are so chosen
that interfering waves neutralise each other
and do not produce signals ; but other
waves are added or subtracted so as to
produce signals.

191,550.-W. W. BURNHAM.-IN-
DUCTANCE COILS.-Circular induct-
ance coils are secured to a block carrying
plug and socket terminals at its lower end
by being bound with tape to  arms project-
ing from the upper end of the block.

191,618.-V. J. HINCKLEY-CON-
DENSERS.-The fixed and movable vanes
of a condenser are made in the form of screw
threads-the movable vanes being carried
by a rod screw threaded to the same pitch as
the vanes.

191,723.-BRITISH THOMSON HOUS-
TON CO.-MODULATING H. F. CUR-
RENTS.-A modulator consists of an oval
laminated iron core, on which are wound in
opposition two windings in series with the

aerial. A coil included in a microphone
controlled circuit is also wound on the core.
Distortion effects, particularly on short wave-
lengths, are diminished.

191,767-MULLARD RADIO VALVE
CO. LTD.-VALVES.-The grid is cylin-
drically formed so as partly to encircle the
kathode filament, leaving a longitudinal
gap. This grid may consist of a zig-zag wire
running longitudinally to the kathode.

191,777 - J. SCOTT - TAGGART.-
REDUCING INTERFERENCE.-H.F.
currents are rectified with or without pre.
vious amplification, and applied to a two -
electrode valve-or to the grid of a three
electrode valve-to which the telephone cir-
cuit is connected ; a small positive poten-
tial being applied to the anode in the former
case, and the valve or a " negatron " used
instead, is adjusted to work under such con-
ditions that positive impulses of more than
a certain strength produce less effect than
weaker impulses.

191,788-J. H. MOSS-SWITCHES.-
Press button switches are made dust, damp,
and gas proof by mounting the button on
diaphragm rendered flexible by radial
corrugations.

We have arranged for Patent Enquiries
addressed to our Patent Adviser to be an-
swered direct by post, any enquiries of
general interest being also answered in our
columns.

THE BROADCASTING OF
"BUTTONS."

EVEN Mr. Stanley Lupino was a little
perturbed when he went to Marconi
House the other evening to speak to

the children via 2 L 0's microphones.
When I arrived at the studio the well-

known comedian was timidly examining the
structure into which he had to speak. He
had come straight from the Hippodrome,
where he takes the part of " Buttons " in
" Cinderella," and was still in his war paint.

" That's a rum thing," he said, glancing
towards the microphonic structure in the
centre of the room. " It's like a Ford car
with the works out and the wheels off.
Beastly unnerving -looking arrangement,
though," he added, shaking his head doubt-
fully.

" If you hear a bang-"
He spent several minutes scrutinising

the apparatus at a safe distance, and then
was told it was time to go on.

" Right you are ! " he said. " Show me
where to stand and what to do. Let's get
it over."

Clearing his throat and setting his face
determinedly, he commenced :

" Hullo, children ! ' Buttons ' speaking.
I wish you could see the thing I am talking
into. Really awful it is, and I am afraid
it will go off any minute, so if you hear a
bang you'll know what has happened."

Mierophone Wouldn't Laugh.
Mr. Lupino then told the children some

funny stories, and finished up by telling
them a little about the children's perform-
ance of " Cinderella " at the Hippodrome.

After wishing them " Good -night," he
turned to me and gasped, " What an
ordeal ! "

" Didn't you enjoy it ? " I queried.
" Enjoy it ! " he grunted. " I never had

such a bad time in all my ; and I am a
comedian, too," he added meaningly. " I
have never felt that I was getting the bird '
more than I felt it to -night. You really
can't be funny to a lot of metal like this
thing in front of me. It simply can't be
done.

The Clutching Hand.
" I don't mind trying to be amusing on

the stage, for you can soon alter your tactics
if you feel and see that the audience is
getting bored, but to try to be humorous
down. a microphone-well, I can't do it,
anyway.

I felt all the time as if some invisible
hand was clutching at my throat while
someone whispered in my ear, ' You are
an idiot. Do you think you are being
funny, and amusing those children ? Be-
cause you are not.' I would just as soon
try and make a drain -pipe laugh as get
any sige of expression out of that box of
tricks. He pointed despairingly to the
microphone.

" Sufficient for the Day-".
" I nearly chucked it up once or twice,"

continued Buttons," for I felt sure
everyone had switched off, and that I was
being given the most frightful ' bird.'
Without seeing the faces of your audience
it is terribly difficult to oarry on at all.
I've had quite enough for to -night ; I'm
going home."

With that Mr. Lupino bade us all a hur-
ried farewell and fled from the Chamber
of Horrors.

K. D. R.
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ONE SET SELLS NINE
On the 24th February a No. 2 " MELOHAY " Crystal receiving Set IN

 was purchased and used 18 miles out of London.
 Another set was quickly sold on the recommendation of the purchaser. 111

Nine sales in 12 days were traced to the first purchase ; a chain of nine
III recommendations each by a different purchaser. The case is typical 
IN of scores we have recorded. Facts speak louder than words-louder 
 than any Loud Speaker that can be imagined.

HAVE YOU MADE UP YOUR MIND TO HAVE A

" MELOHAY
CRYSTAL OR VALVE RECEIVING SET P

Don't go by the prices ! We do not believe in fancy prices. You
can pay much more than the cost of a " Melohay" and get a much
inferior set. If you want a Crystal set there is none at the price to,
equal the

" MELOHAY " No. 2 at 35/

a

B.B.C. Royalty 7/6. Carr. and Packing 2/6 extra. II

The sensitiveness of this set is remarkable. The speaking and singing a
voice. Instrumental Music, etc., are received not only with wonderful

 clearness but with very exceptional volume. You cannot gel such II
 value except in a " Melohay." II

IF YOU WANT A VALVE SET YOU CAN FIND
 nothing with a single valve to give you such good service and satisfac- II
 tion as the III

" M E LOH AY " BModelatg.6 6s...
B.B.C. Royalty. Carr. and Packing extra. II

This model fully complies with the requirements of thePostmaster-
III General yet for efficiency is unequalled. The most simple to operate. II
 A range of other Crystal and Valve Sets, amplifiers, loud speakers, 
III headphones (from 1 Guinea), etc.

For EVERYTHING IN WIRELESS send to

HAYES, LIMITED,
342-344, Euston Road, LONDON, N.W. 1.I6  Telephone: MUSEUM 3541 WM NNE MOM

II II II le III NI 11 PI El a a 11 WI III   
: THE "OFFICIAL"
:CRYSTAL SET

(Complete, as Illustrated)

£4 19 6
Case is polished

Mahogany
'Phones are Ericsson's,

stamped B.B.C., and
made at Beeston,
Notts (4,000 ohms).

Aerial wire is 7122
hard drawn copper
100 ft.

Every part of the Set is
mounted on Ebonite
and all connections
are soldered

Crystal is " lonite "
(sensitive all over)

" Cat's Whisker is
silver

Range up to 25 miles
Every Set guaranteed 19-

Send for Catalogue and
Leaflet of Valve Sets

P. H. BOYS 81 CO  9
'Electrical and Wireless Engineers,

187, GOSWELL ROAD, LONDON, E.C.I
'Phone : Clerkenwell 4454.

11 111 II  III 111   N II MI II II 111

To the thousands of enthusiastic amateurs who wish to acquire a
knowledge of wireless, we would say :-

DO NOT WORRY YOUR
FRIENDS TO PUT YOU WISE

but join our correspondence course for amateurs, and become your
own adviser. Learn the vital principles underlying this marvellous

invention, and qualify for an experimental licence.
DO NOT HESITATE, join now and become one of the
many thousands who are benefiting daily from our expert tuition.
The cost is small, but the knowledge imparted is very great. It is
only -the vast number of students for which we are catering, that
enables us`to offer you this really high-class course for such a small fee.

LET US HELP YOU
# Complete Course 10/6 Write for Particulars to

THE RADIO CORRESPONDENCE COLLEGE
PINNER ROAD, HARROW.

CBE INDEPENDENT

Is it worth the risk buying inferior imported401.1r
WIRELESS Apparatus when you can, at
slight extra cost, purchase from STOCK
beautifully finished BRITISH MADE
DOUBLE HEAD -BAND WIRELESS

TELEPHONES, stamped B.B.C.
Wireless Headphones

per pair 25/_ 4,000 ohms.
... Largest Stock of 4,000 ohms Headphones in

....-..._
London. EveryEpvriecrey Pairiist Tested and Guaranteed.

\\ \ Now Ready, Price 3d.

ihejEARY
lectricalCT

SAFETY FIRST

8, Lambeth Hill, and 97, Queen Victoria Street, LONDON, E.C.

LOOK ! ! BARGAINS
DELIVERY GUARANTEED WITHIN 48 HOURS.

HEADPHONES, " ERICSSON'S," light and very sensitive,

HEADPHONES, " PICARD," 4,000 ohms ...
ALL GUARANTEED PHONES, COMPLETE WITH CORDS.

CRYSTAL SETS.
Special offer of finest crystal sets obtainable at the price.
Fitted with glass -covered detector, two induction and
basket coils, variable condenser, Dubilier mica resistance.
complete in polished oak case with one pair guaranteed
phones, 100 ft. 7/22 aerial wire, and 4 insulators.
PRICE £4: 10 : 0 inclusive B.B.C. Carriage Paid.

AERIAL WIRE, 7/22 copper, in 100 -ft. lengths (postage is.
extra)

COIL -HOLDERS, on ebonite mahogany base, two-way ...
Ditto, three-way, solid ebonite ...
CONDENSERS (fixed), any capacity ...
CRYSTAL DETECTORS, solid brass on ebonite
Ditto, dust -proof in glass case
FILAMENT RESISTANCES, velvet action, 2e. 6d. and ...
GRID LEAK AND CONDENSER combined ...
INTER VALVE TRANSFORMERS, low -frequency, ratio

(postage ls.)
VALVE.HOLDERS, is. and
INSULATORS, Green Egg
Ditto, Reel ...

COMPLETE CONDENSERS ASSEMBLED.
Capacity.

001
0005
'0002
'0001
Vernier

Price.
a. d.12 610 66 04 93 0

2/9
4/6
9/6
1/3

4/61/6
3/6
3/6
14/-
1/3
3d.
2d.

MAIL ORDERS ONLY-CASH WITH ORDER
WE GUARANTEE TO RETURN MONEY
IF GOODS PROVE UNSATISFACTORY.

Trade Enquiries
Supplied. WILLIAMS, Solicited.

92, Wyatt Park Road, Streatham 1H11, London, S.W
13autters : London Joint City & Midland Bank, Tooting.



ropular Wireless Weekly, 3Iarch 314, 1923. 223

Build your own set with BURNDEPT Accessories

BURNDEPT
BURNDEPT PATENT COILS

(Patent No. 168240)
are wound with ample air space
between each layer, thus ensuring
a minimum self -capacity. Coils
75-1500 multilayer coils with wave
length range 750-25000 metres.
Set of 9 £4 10 0 A

VALVE HOLDERS,
turned out of solid ebonite rod.
fixed to panel by single screw.
No. 241 .. 20 2 0 A
No. 280, mounted on ebonite panel
and boxed .. £0 10 6 A
No. 284, complete de-
tector unit.. .. £1 0 0 A

ANTICAPACITY SWITCH,
specially designed for use in Radio
Circuits. Capacity reduced to a
minimum.
No. 235,1 pole change over £012 6 A
No. 236, 2 £0 15 0 A
No. 237, 3 , £017 6 A
No. 238, 5 £1 0 0 A

TELEPHONE TRANSFORMERS.
For use with 120 ohm telephones
and loud speakers. Each tested at
500 volts winding to winding.
Distortion and leakage noises re-
duced to a minimum.
No. 227, unmounted £1 0 0 B
No. 285, in polished

walnut box .. 21 10 0 B

NN NN
N N NN N

MANUFACTURED BY US IN
OUR FACTORIES AT BLACK-
HEATH AND USED IN OUR
:: FAMOUS RECEIVERS. ::

Write for our Catalogue,
sent post free. Section I:
Amateur and Experimental.

Section III: Broadcast.
BURNDEPT, LTD.

London Office and ,Vioncroonts :

15, Bedford St., Strand, W.C.2,
AERIAL & EASTNOR WORKS :

Blackheath, S.E.3.
London Assurance House, Bond Place, Leeds.

61, Bridge St., Manchester.
133, New St., Birmingham.

93, Holm St., Glasgow.
Play house Arcade,

Guildford.
Bank Bldgs., Middle St.,

Yeovil.

246, George St., Aberdeen.

CONCERT COILS
are single layer coils wound on
ebonite, and are the most efficient
coils for the reception of wireless
speech. Set of 4 concert coils

S.1-S.4 £1 0 0 A
RHEOSTATS,

moulded block of special heat -re-
sisting composition, ebonite knob.
No. 270, 7 ohms, 1 amp £0 5 0 A
No. 275, as 270 in wal-

nut box .. £0 12 6 A
Also supplied at same prices :

No. 271, 3 ohms, 2 amps
No. 272, 1.4 ohms, 3 amps.

COILHOLDERS,
a well -designed coilholder of hand-
some appearance, moving holders
geared 5-1, very smooth action,
enabling fine adjustments to be
made.
No. 135, for mounting 11 10 0 A
No. 136. on oak base

with terminals .. £2 15 0 A
INTERVALVE TRANSFORMERS,

designed to give maximum ampli-
fication with".minimum distortion.
Tested at 500 volts winding to
winding and frame. Minimum re-
sistance 250 megohms.
No. 226, RI cardboard

box with diagram
of connections. .. £1 5 0 B

No. 283, in polished
walnut box, ebonite
panels and terminals £1 17 6 B

T" "Wernco" Receiving Set is constructed on
the " Unit " system, which enables amplifying
panels to be added as required for increased

range and power.
Specially designed for broadcasting under British
conditions, and including 4,000 - ohm Double Head-
gear Receivers, the " Wemco " No. 1 Set, with its
range of 20 miles, is more efficient than similar apparatus
which covers an unnecessarily wider range.
The Crystal is enclosed in a dust -proof glass casing,
and the Tuner is very finely adjusted. Provision is
made for the use of either one or two sets of telephones.
Price complete with double headgear phones, including
all Royalties and carr. paid to any address in the U.K.

£4-40-0
BRITISH MADE
THROUGHOUT BY A
iFfIRM WITH A

REPUTATION.

Write for fully illus-
trated revised List

No. 5

Walters Electrical Mfg. Co., Ltd.,
KENSAL ROAD, LONDON, W.10.

l'ark 653. Established 1880.

THE man who gets such good results
from his Set appreciates the import-

ance of a good Aerial.
You cannot expect to pick up long distance
Stations on a poor one. Get a copy of this new
Book and read how easily you can erect an
Aerial which will give you good service without
requiring any further attention.
It also describes how to erect and use Indoor
Aerials and Frame Aerials.

Radio Press, Ltd.,
Devereux Ct., Strand, W.C.2.

From all
Booksellers
and News-
agents or

1.1 Post
Free.

How to erect your
Wireless Aerial

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

denotes affiliation with the Radio Society of Great Britain.

The Radio Society of Highgate.*
Of the three or four British amateur trans-

mitting stations received in America during the
recent transatlantic tests, it is with pleasure
that we are able to report that one of the sta-
tions was owned and worked by a member of
this society. The station referred to is 2 S H,
owned by Mr. F. L. Hogg, who is thus one of
the very few British amateurs who have been
heard on the other side of the Atlantic.

The following lectures have been given
recently : " Secondary Cells," by Mr. H.
Andrewes, B.Sc., A.C.G.I. ; " How to Make
Your Sot Efficient," by Mr. F. L. Hogg ;
" From Crystals to Poly -valve," by Mr.' J. F.
Stanley, B.Sc., A.C.G.I.

A special series of elementary lectures is
now being given, full particulars of which may
be obtained from the hon. secretary.

Hon. secretary, J. F. Stanley, B.Sc., A.C.G.I.,
49, Cholmeley Park, Highgate, N.6.'

Eastbourne and District Radio Society.*
Lectures are being held every fortnight in

the Technical Institute, Eastbourne. An
aerial is being erected on this building, with
the kind consent of the authorities.

Hon. secretary, W. F. G. West, Bridle Gate,
Willingdon, Sussex.

Liverpool Wireless Society.
The usual bi-monthly meeting of the above

society was held on Thursday, February 22nd,
1923, at the Royal Institution, Colquitt Street,
Liverpool. Mr. E. B. Grindrod occupied the
chair.

Mr. A. 3. Haining delivered a lecture on
" Amplification " to a record attendance.
Mr. Haining dealt exhaustively with the theory
and principles of amplification. His explana-
tions were given in language that was under-
standable to those whose knowledge of elec-
tricity was not that of experts. The various
types of valve connections were described
diagrammatically, and the relative advantages
of each typo pointed out in the light of profes-
sional knowledge, the semi-aperiodic H.F.
transformer corning in for special attention.

The " Height " Radio Society.
A general meeting of those interested in the

formation of a wireless society for Irlams o' th'
Height, Manchester, was held at the Congre-
gational Schools,Irlams o' th' Height, on Friday,
February 23rd, G. F. Jones, Esq., in the chair.
It was resolved that a society called the
" Height " Radio Society should be formed.
It was decided to approach certain gentlemen
of the district, proposed at the meeting to take
office as president and vice-presidents. The
officers elected were as follows : Chairman,
Mr. H. Challis Sowerhy ; hon. secretary, Mr.
Fred C. Hodge 37, Bolton Road, Pendleton;
hon. treasurer, Mr. C. Denton. Will all those
in the district who are interested please com-
municate with the hon. secretary.

Bath Radio Club.
A gradually increasing attendance is to be

noted at the fortnightly meetings of the Bath
Radio Club. This is no doubt due, in a large
measure, to the excellent lectures now being
given to the members by Mr. Leslie Boxwell.
On February 23rd he gave the fourth of his
series, and dealt in an able way with the valve
used as a detector, adding many practical
details regarding the construction of a single
valve set.

Hon secretary, Geo. J. Barron Curtis, F.S.A.A.,
F.C.1.S., 6, Pierrepont Street, Bath.

Southampton and District Radio Society.
A new name has been adopted, new officers

appointed, and a general spring clean has
recently taken place, and a more definite policy
has been adopted in connection with our all -
absorbing hobby of radio.

Lectures on H.F. amplification by tuned
anode and transformer" methods have been
very ably delivered by prominent members
of the society, and a paper on the thermionic
valve was the very interesting item at our last
meeting.

Hon. secretary, T. H. Cutler, 24, Floating
Bridge Road, Southampton.

The Cheshunt Experimental Radio Club.
The seventh meeting of the above club was

held on Monday, February 26th, at " The
House," Churchfields 'Path, when a committee
of seven was elected by vote. After election.
the secretary gave a lecture on the theory of
the Fleming valve, and explained a few of the
most common valve circuits.

The club now possesses an experimental
licence, and when suitable accommodation
is acquired apparatus will be installed.

Hon. secretary, Mr. J. Bormett, 9, Gew's
Corner, Cheshunt, Herts.

Portsmouth and District Wireless Association.
At a meeting of this association, held on

February 21st, an interesting lecture was given
by Mr. J. H. C. Harrold, 'the president of tho
association, on " Direction Finding." Owing
to shortness of time, the " receiving " part only
of direction finding was dealt with. Mr. Harrold
explained the different types of aerials used,
and the method adopted in locating stations
was briefly explained.

The Ilford and District Radio Society.
On February 22nd Mr. A. J. Thompson 'de..

livered a lecture on " The Magnetic Detector
and Multiple Tuner." After explaining in a
very explicit manner the way in which the
detector worked, the lecturer dealt with the
multiple tuner. He explained that his tuner was
specially designed in order to operate the mag-
netic detector, which was a current, rather than
a potential, operated device. Mr. Thompson's
remarks were received with great interest, and
a very hearty vote of thanks was accorded him
at the conclusion of his lecture.

Hon. secretary, A. L. Gregory, 77, Khedive
Road, Forest Gate, E.7.

Addisetanbe and District Radio Club.
It is proposed to form a radio club in Addis -

combo under the above name. Will enthu-
siasts interested please communicate with
Mr. L. S. Davis (hon. -secretary pro. tem ), 156,
Cherry Orchard Road, Addiscombe, Croydon.

The Editor of "Popular Wire- I

less " welcomes photographs of
amateur., sets from readers, or any- I

thing else of particular wireless
interest. 10s: 6d. will be paid for I

each photograph used.

"VE.

OS 9
C6)2,),)-- -tropz.

A TOPICAL EXTRACT FROM SHAKESPEARE (MARK ANTONY, COMMENCING TO BROADCAST HIS FAMOUS ORATION): " FRIENDS, ROMANS,
COUNTRYMEN, LEND ME YOUR EARS-AND BY CAESAR, IF YOU OSCILLATE--!"
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For those long-distance
Broadcasting stations use
a tuned Anode Circuit

FOR long distance work, yon
must use high -frequency
amplification, and the most
efficient method-as well as

the most economical-of doing this
is to use a plug -iii Coil tuned by a

 small variable Condenser. This
method gives louder signals than
H.F. Transformers, and is usually
adopted in Circuits used in Broad-
casting Receiving Sets.

It is also much more selective and
will readily tune out interference
from near -by Broadcasting Stations.
Honeycomb, Basket,
Duo-lateral-in fact,
any form of coil may
be used with excellent
results, the size vary-
ing with the wave-
length required.

In order that you
can use plug-in Coils
in the place of ex -

Price list of Sets of Parts
No. I Tuner Unit ..
No. 2 Condenser Unit ..
No. 3 H.F. Amplifying Unit ..
No. 4 Detector Unit ..
No. 5 L.F. Amplifying Unit ..
Cabinets for I. 3, 4, and 5 ..
Cabinets for No. 2 ..
.TUNODE PLUG ..   
Catalogue of all Radio

Components, 32 pp.

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

fisting. Transformers, we have designed.
the TUNODE PLUG (registered
design).

To use it, merely remove Trans-
former and insert TUNODE PLUG
and a Coil, and you are ready to
receive. There is no alteration to any
of the wiring of the Circuit.

This is just another example of the
wonderful adaptability of the PetO-
Scott Standardised Radio Units. Valves
can be added at any time at ridiculously
low cost-but from the first Valve the
Set is quite complete.

If you would know more of this per-
fected Unit System-
on which thousands of
amateurs obtained the
knowledge which quali-
fied them for their Ex-
perimenters' Licences
-send 6d. for a copy

3 6 of " Radio, " a 24 pp.
3d. Booklet showing how

each Unit isconstructed

PETO-SCOTT CO. LTD.,
Featherstone House,

64, HIGH HOLBORN, W.C. 1.
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RADIOTORIAL
All Editorial Communications to be addressed The Editor, POPULAR
WIRELESS, The Fleetway House. Farringdon Street, London, E.C.4.

Dozens of letters still continue to pour in each day
on the Licence question. Many of the writers offer
carefully -thought-out alternative arrangements for
the issue of licences. but it is, of course, impossible to
print in POPULAR WIRELESS every letter. iseeived.
I am preparing, however, a special selection from the
correspondence on this question of the hour, and
shall publish some of the outstanding letters in
next week's issue. Meanwhile, write in to the
G.P.O. also, and express your urgent desire for the
issue of a class of licence which will entitle you to
make your own gear.

It is only by constant asking that one gets any-
thing from a Government Department, and the more
one asks, and the louder one asks, the quicker do the
eskers get what they want.

THE EDITOR.

Owing to the enormous number of queries
eceived daily from readers of POPULAR
WIRELESS, I have temporarily decided to limit
the number of questions sent in by one reader to
three. Readers are asked to keep their questions
as short and as concise as possible in order that
the minimum of delay can be exercised in answer-
ing queries Until further notice three questions
from one reader will be the limit for one letter.
Ail questions should be addressed to POPULAR
WIRELESS Queries Department, Room 138, Fleet.
way House, Farringdon Street, London, E.C.4.

Readers are requested to send the necessary
postage for reply.

The Editor desires to direct the attention of
his readers to the fact that, as much of the ir -
formation given in the columns of this paper is
of a technical nature and concerns the most
recent developments in the Radio world, some of
the arrangements and specialities described may
be tire subject of Letters Patent, and the amateur
and trader would be well advised to obtain per-
mission of the patentee, to use the patents before
doing so.

T. C. A. (Creenwiell).-When employing a
loose coupler is it necessary to alter the tuning
of the coils when the distance separating the
two coils is increased or decreased

Yes, varying the relative positious of any two coils
such as are employed in loose coupled circuits will
vary the inductance value of each individual coil to a
certain extent. Generally speaking, however, this
can be counteracted by a little condenser adjustment.
After having loosened off the coupling a slight iu-
crease in the condenser reading in the case of both
circuits will be required.

* * *

0. P. (Dundee).-Why are we always told to
take the down lead of an aerial from either the
dead centre or extreme end ? My aerial is
fifty feet long ; why should I not take the down
lead from a point, say, 15 feet from the one end?

We will answer the last part of your question first.
Were you to do so you would be erecting a " T "
aerial with irregularly balanced " arms." Now, how
does the oscillatory flow of current take place in the
case of the " T" type aerial when induced by the in-
coming ether waves ? It will commence its flow from
the two extreme ends of the two " arms " simul-
taneously, will combine at the point where the down
lead is connected, wilt rush to earth through the set,
back through the set up the down lead (or should
we in this case say up the up -lead ?), divide at the
point of connection, flow to the extreme ends of the
two arms, and will return and repeat the cycle until
" worn out," or will continue its " swing " if the
circuit is tuned so that it arrives back at its starting -
Point just in time to be pushed off by the next in-
coming wave ---in other words, if the circuit is tuned
in. Now what happens when the two " arms " are
not of equal length is simply this, and that is that in
the first place the current starting from the extreme
end of the shorter arm will get to the down lead first
and will precede the current from the other tuns, will
complete its journey to earth first, naturally, and will
have turned to come back only to find that the other
current is opposing it as it has not yet finished its
journey to earth. So instead of combining together at
the down lead each time and again at their point of
return, thus forming, as it were, one combined current,
it will tend to be divided into, two separate currents
which will oppose each other at various points, with the
result that reception will be, to say the least, inefficient.
This condition must obtain, therefore,' you will see, un-
less the down -lead is in the absolute centre or at one
extreme eud of the aerial.

* * *

P. B. (Holyhead).-I see in various articles
allusions to anode currents on one valve of as
much as 2 milliamps. Surely this should be
able to operate relays or even loud speakers
direct without any amplification being
necessary ?

Two milliamps. might be flowing in the plate circuit
of a valve set, but it would not mean- that signal

strength was 2 milliamps., because this latter is repre-
sented, not by the continuously flowing plate current,
but by the variations caused in it by the interposing
of the varying charges on the grid caused by the
received signals. Thus 2 milliamps in the case you
mention, would be flowing arotuffi the plate circuit
from the H.T. battery as soon as the required flb-
ment temperature had been reached, even although
no signals were being received. The arrival of these
latter would cause minute fluctuations in its intensity
which. would, of course, actuate the telephone
receivers- accordingly.

L. N. (Okehampton).-Does the value of a
grid leak require altering when more plate
voltage is used ?

Generally speaking, no ; a variable grid leak is
advantageous should serious modifications or altera-
tions in the circuit be contemplated.

* * *

R. D. (Barking).-On a short wave ex -
service tuner there is a small break in the
change -over switch which, I am told, breaks
the closed circuit. What is the exact reason for
doing this ?

This is quite a normal arrangement. When re -
eels ing on tho " Standbi " side, or rather when the
crystal and phones have been changed over from the
secondary coil to the primary, the closed circuit is
liable to oscillate by itself and cause loss by opposing
the free oscillations of the open circuit, the one which
is in use. Therefore, the change -over switch is so
arranged -that it breaks the closed circuit when the
switch is taken over to " Standbi " and prevents this
happening. There is on the change -over switch on the
Mk. III, a switching device for carrying the buzzer
circuit across the coil nob in use. Thus the buzzer
circuit will be the closed circuit when working on

Standbi," and the open circuit when on ft tune."
Amateurs wilt realise the many advantages of this
latter arrangement.

* *

T. T. (Hartwell).-How can 1 employ a
three -coil holder made to instructions given in
No. 39 of POPULAR WIRELESS in a crystal
circuit

Three -coil. holders are intended for use in valve
circuits, and are hardly suitable for crystal work. In
any case, you could oply efficiently use two of the
coils at a time, by employing them in the manner of a
loose coupler,. the one in the primary or open aerial
circuit and the other in the closed-. circuit.

* * *

D. M. (Coventry).-Which will give the
greatest range, reaction on: to the A.T.I. or re-
action on to a, tuned anode- coupling: between
valves ?

The latter will prove far more efficient in point of
range of reception, selectivity, and, feu various other
reasons. Also, it might be added,. it to not liable to
cause that interference that will misused, reaction. on
to the A.T.I. or secondary.

(Continued on next page.)

YOUR WIRELESS OUTFIT COMPLETE FOR 110 16s.
Practical
Demonstrations
Daily, 5 to
6.30 p.m.

From the Actual Manufacturers.
VICTOR RADIOPHONE OUTFIT No. 1.

ALL you require for listening to wireless music
and speech, comprising-

Delivery
from

Stock
(a) THE VICTOR RADIOPHONE, fittedi:with varlo-
meter taper with bevelled. ebonite scale, engraved ebonite
terminal board, showing method, of collimating, aerial,. earth,
H.T. and L.T. batteries, grid leak and. condenser, in handsomely
polished_ mahogany case, including phones.
(t) ACCESEEDRIES--Alarconi valve, GO -volt H.T. battery,
4 -volt accumulator, 4,000 -ohms telephones, lffit feet stranded
aerial wire.
Sent, by the Makers, with instructions and guarantee, packed
in wooden- ease, for -

1 0 16s.
IMPORTANT NOTICE.

The " Victor " Outfit is complete with all necessary accessories.
We. should like to guard purchasers against incomplete quota-
tions at what appear at first to be more favourable prices.
The apparatus has been approved. by the G.P.O:, and the
price includes the Marconi Licence Royalty and British Broan-
casting Royalty.

THE MEDICAL SUPPLY ASSOCIATION, LTD,, 167.185, Gray's Inn Rd., LONDON, W.C.I.
The Largest X - Ray, Wireless, and Electro - Medical Showrooms in the British Empire



Popular W ireless Weekly, March 31st, 1923.

RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued from previous page.)

E. F. W. (Purley).-Will you supply details
for constructing a transformer ? Desired out-
put, 10 volts, 5 amps. ; maximum input, 205
volts, 50 cycles, A.C. main.

To construct a transformer for use with a primary
supply of 205 volts 50 cycles the core should be
If in. diameter of soft iron wire of, say, No. 22, and
12 in. long, the primary 1,200 turns of No. 22 D.S.C,,
the secondary 120 turns of No. 14 D.S.C. The output
of this transformer will he 20 volts, which will be suit-
able for battery charging. The core must be par-
ticularly well made and packed tight, the primary
wound on and the secondary on top of the primary,
carefully insulating between them. The iron core
wires should then be bent over the windings to form
a closed magnetic circuit.

T.- B. (Ashington).-I have a free supply of
A.C, 240 volts, 40 periods, and wish to charge
continuously a 6 -volt 60 -amp. accumulator.
Please say minimum transformer necessary for
this, allowing for loss in Noden valve and a
margin, also size of rheostat necessary. Would
above answer also work a spark coil taking c.c.
8 volts, if amp. (All that I am allowed to use,
i.e., 10 watts.)

1. A transformer having an output of 8 amps. at
20 volts will provide a satisfactory margin. 2. If it
is proposed to feed the spark coil from the trans-
former through the Noden valves a rheostat of 10
ohms. It is suggested that the preferable way would
be to use the A.C. from the transformer secondary
direct by screwing up or short-circuiting the trembler
and a suitable resistance as under 2.

* * *

E. B. (West Ealing).-I desire to charge my
accumulators off the lighting main, which is
102 volts alternating. 1. Particulars of trans-
former to give about 20 to 30 volts 4 to 5 amps.
2. Particulars of rectifier aluminium and lead
type to use with above. I have plenty of 22
D.C.C. wire by me. Could this be made use of ?

Assuming the supply is at 50 cycles, the period-
icity not being stated, a transformer with 600 turns of
No. 22 D.S.C. for the primary and 130 turns for the
secondary would be required. The core should be

in. diameter, 12 in. long of No. 22 soft iron wire,
and should be turned back over the windings to form
a closed magnetic circuit. 2. Jars of earthenware of
about 6 in. diameter by 8 in. deep, with aluminium
and lead plates at least -24 in. thick and having a
surface of approx. 80 square inches immersed in a
concentrated solution of ammonium phosphate
formed by dissolving chemically pure ammonium
phosphate at the rate of one pound to each gallon of
water.

* * *

W. H. C. (Golilers Green).-Please give par-
ticulars of windings, etc., required for making
the transformer mentioned in the article this
week on " Tho Charging of Accumulators."
My supply voltage is 240 .A.C., and the lamp I
would prefer to use in primary circuit is 100
watt. 200 C.P. gas filled. My cells are each
2 volt 25 amp. hours actual capacity. What
would the primary and secondary voltages be
with such a lamp in circuit ?

A transformer does not require any lamp in circuit
in the primary. It can be connected directly across
the circuit, and will only take a very small current
with no load on the secondary. As a load is put on the
secondary the' primary current increases and auto-
matically regulates itself.

Assuming your supply N at 50 cycles (this not
having been stated) a primary of 1,500 turns of No. 22
D.S.C. 'and a secondary of 120 turns of No. 14 D.S.C.
wound on a core of No. 22 soft iron wire 11 in. dia-

meter 12 in. long. This core must be carefully formed
and should be bent over the windings to form a closed
magnetic circuit.

* * *

" CAPACITY " (Coventry).-What is the
method of finding the number of plates
required in a condenser of given capacity?

The method employed is a variation of the formula
for the calculation of capacities. This formula,
X A k

- 11- 31 x 10' x d can be used for any type of
parallel plate condenser. is in microfarads, A is
the effective area of the plates belongine; to one
terminal, d is distance between the pOsitive and
negative plates and k is the dielectric constant of the
material between the plates. All measurements are
taken in ems. or square ems. Let us take an example.
If we have a quantity of plates 21 in. diameter and we
wish to build a condenser of -0005 mfd., and decide to
use the 4 -in. spacing washers, how' many plates shall
we need? Twist the above formula round so that A
(total area of plates on one terminal) is given. Then

A k K, where d is the distance
11'31 x 10"x d between the unlike plates, so
that we shall have to calculate it from the size of
spacing washer used and the thickness of the plates.
(In a fixed condenser it is merely the dielectric thick-
ness.) Using the Fin. washers we have d
thickness of plates)÷ 2 -(t-in. say) -2= !!

Bringing inches to centimetres by multiplying by2 -s.ix 25= 117 ems.
Now we want a capacity of  000.5 mfd., therefore
A x k -  0005, k in this case is 1

11,3104100 x  117
(dielectric constant of air).
. . A = *0005 x 11,310,000 x  117 sq. ems.

*0005 x 1,323,270 -661. 6350 sq. ems.
This will, therefore, be our total effective area, and

If we divide the area of each plate into it we shall
have the number of surfaces required. In other words
A -area of total number of plates minus one. Total
number of plates = total areaplus 1 plate.

area of each plate
Now the diameter of each plate is 2} in. ; area is
4- 9=-2- 5 sq. ins. approx. To find the area of a plate

2
we must use the formula sr r' (area of a circle). 7 =
3.14 and r is the radius of the circle. In this case we
are dealing with semi -circles. Therefore the radius is
half w r' Radius Is 11 in. (half the diameter), . . the
area is rr x It 4 9 sq. in.

2 - 2
" Bringing these sq. inches to sq. ems. we multiply
by 6'25. .  the area of each plate is 4.9 x 6.25

2
sq. ems =15,625 sq. ems. approx.

From this we have that the number of plates =
&Jr 6350 + 1 = 42 + 1 plate = 43 plates. These

15'625
results are approximate only as the decimals, etc.,
have been taken to two or three significant figures
and not worked right out.

* * *

J. H. L. (no address) asks if it would be
possible to use a one-valye set with a frame
aerial two miles away from the Broadcasting
station.

Yes, this would be possible though the results
would not be very loud. We think you would 'find a
straight type of indoor aerial slung across the room
near the ceiling more efficient. In this case the usual
earth connection would be necessary, a water -pipe
being quite suitable.

* * *

" RADIO " (Glasgow).-If I buy a Broadcast
B.B.C. receiver and a Broadcast licence, can
I add a home-made amplifier to it ?

We are afraid not. The B.B.C. stamp must appear
on all apparatus used under the broadcast type of
licence, unless the holder has received special per-
mission from the Secretary, G.P.O., to employ home-
made apparatus under that licence.

* * *

C. L. (Norwich).-When charging my accu-
mulator, how can I prevent the danger of over-
charging, and how can I tell when it is nearing
the end of the charge ?

(Continued on next page.) '
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PORT LAND'S BRITISH

EBONITE
6, CHEAPSIDE,E.C. 2

and
32,NorthamptonSq.,Clerkenwell

188, Blythe Road, Hammersmith
'Phone - 4408 CLERKENWELL

"Portland's A. 1. Drilling Mat,"
36in. X 18 in. x tin. 7i lbs. £1 6 3

" Post Oillee B Quality Half Mat," '
35in. x 17¢ in. X kin. .. £1 1 0
35 in. X 171 in. X se in. .. 18 0

" Mat by Sandblasting,"
24 in. x 24 in. x tin. 6} lbs. £1 1 0

Half sheets-half price plus Is. Postage and
Packing ls. 3d. any weight.

ABOVE. ARE TRADE PRICES.

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

208 WIRELESS PARTS
Ready for the Trade.

JAMES PORTLAND
6, CHEAPSIDE, E.C.2
32, Northamptoillq., Clerkenwell,
188, Blythe Road, Olympia, W.

'Phone: 4408 Clerkenwell.

FOR SALE.
One Direct -Coupled Charging Set by General
Electric Co., comprising motor voltage 210,
cycles 50, speed 1400, phase single, No. 9986,
dynamo voltage 120. .1 motor starter, shunt
regulator, 250 ohms; 1 ampere meter, range
10 amps.; 1 volt meter, range 160 volts;
2 10 -amp. double pole main switches, 1 pair
10 -amp. fuses. Mounted on polished slate, 2 ft.
x 2 ft. x 6 ins. Suitable for charging wireless -
accumulators. Price £35 0 0. '
One Motor Generator, supply 400 volts, single
phase, 50 cycles, output 35 v. 10 amp., 1 starter
and fuses for same, 1 switchboard, 3 ft. 4 ins.
x 3 ft. 4 ins.; 4-5 amp. meters, 1 volt meter,
range 35 volts; 1 shunt regulator, 4 regulating
resistances, 1 pair 10 -amp. fuses, 1 10 -amp.
switch. Price £20 0 0.

APPly-'111E14311NAS TILLING, r..t.a.
Bull Yard, High St., Peckham,S.E.

TO WIRELESS EXPERIMENTERS. PATENT YOURINVENTIONS.
They may prove very valuable. Particulars and consulta-
lona tree. DROWNS & CO., Patent Agent*
10, arrwelectoCooneurt,ogontorryn,7Londo*, W.0.1. Established

Prompt Delivery of-
" SIDEP " French Headphones, post
free, 25/- ; ERICSSON (Continental)
Headphones, post free, 24/- ; Crystal
or Valve Sets (BBC). Cash with order.
H. GREENFIELD, 20, D'Arblay Street,

Wardour Street, London, W.
Telephone: Regent 3072.

tag gioclueff
ASHLEY WIRELESS TELEPHONE CO. LTD.
69 Renshaw Street Liverpool
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GUARANTEED
VALUE

Post Orders a Speciality
Send for Free List.
Write, Call, or 'Phone.

s. d.
French Headphones, (ally guaranteed 21 6
Aerial Wire, 7/22 copper, in 100 -ft.

lengths (postage 1,') 2 9
Vanes, 22/24 gauge, doz. 6
Basket Coils, 7 ip set ... 5 0
Brass Nuts, 2 to 6 B.A., doz. 4
Washers, doz. ... 2
Brass Rod, screwed, 2 to 6 B.A. in

12 -in. lengths 6
Coil -Holder Sockets ... .. 1 0
Condensers (fixed), .ley capacity ... 1 2
Contact Studs, complete with nut

and washer, x doz. ... 8
Crystal Detectors, solid brass on

2
Ditto, dust -proof, in glass case... 3
Crystal Cups, 3 -screw
Hertzite Crystal . 1

Crystals, Ziucite 1
Bornite, Galena, Silicon,

Carborundum, each
Ebonite Dials, engraved 0-180 1

Earth Clips, copper, each ...
Filament Resistance, 2/6 and ... 3
Grid Leak and Condensers, combined 3
Insulated Sleeving, 1 mm., yard ...

mm., yard ...
Insulated Tape, 1 lb. roll ...
Inductances, wound 221'24 enamel

wire, 12 x 4 (postage 1/-) 3 3
Intervalve Low .frequency Trans-

formers, finest manufacture, ratio
5 to 1 (postage 9d.) 15 0

Knobs, with brass nut insert, 2 B.A. 5
Leading -in Tubes, ebonite, with ter-

minals, 12 in., 1/6; 9 in., 1/3; 6 in. 1 0
Slider and Plunger, complete ... 6
Slider Rods, iu. square, 12 in. or

13 in., drilled ...
Spacer Washers, small, 3d. doz.;

large, doz. ... 4
Switch Arms, laminated blades, com-

plete 1 6
Scales, ivorine, engraved 0-180 4
Tablets, Earth, Aerial, Phones, etc.,

each 2
Terminals, W.O. type, 2d.; telephone 2
Copper Foil, per foot ... 6
Valve -Holders, turned, ebonite, with

nuts, 1/3 and ... - 1 0
Valve Pine, each ...
Valve Sockets, each 1

Wood's Metal ... 6
Mica Strip

All the above Goods sent Post Free
except where stated.

4
6'
3
3
0
3
6
4
6
6
5
6
9

6

COMPLETE CONDENSER PARTS:
Capacity.

.001 

.0005

.0003

.0(102

.0001

Vernier

Price.
5. d.
7 65 3
3 6
3 0
2 7
2 3

Assembled.
S. d.
12 6
10 6
7 6
6 0
4 9
3 0

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

per set extra.

G. P. SHANDY & CO.
47, Mareton Street,

VICTORIA, LONDON, S.W.1.
'Phone: VIc. 1420.

RADIOTORIAL
QUESTIONS & ANSWERS.

(Continued from previous page.)

You need not fear any danger from overcharging-
that is in respect of the duration of the charge. It is
more harmful to undercharge. No trouble will be
caused by an overcharge providing the current is of 7
or slightly below, the narked charging rate. Towards
the completion of a charge the cells will " gas." That
is very easily discernible by the numerous small
bubbles rising from both plates. Keep the cells on
charge fot half an hour or so after the commencement
of " gassing " is noticed.

How can I tell the capacity and charging
rate of an accumulator which has no directions
on it?

The capacity can be taken as '65 ampere hours
per square inch of positive plate, and the rate for
charging as '14 amperes per square inch maximum.
An accumulator will, however, have a longer life if the
charging current is kept well below the maximutu.

F. C. (Bath).-How many and of what size
zinc and glass plates shall I need to make a
condenser !COW mfd. capacity ?

You would require 40 sq. in. of ordinary glass
one -tenth of an inch in thickness between suitable
zinc plates. The glass must be covered each side
by the zinc plates, but the number of plates you
could arrange to suit your most convenient size. Thus
you could have but one sheet of this glass measuring
4 by 10 in. between two suitable zinc sheets, or
two plates of this glass each 4 by 5 in. between three
suitable zinc sheets, etc.

* * *

A. V. C. (Caterham).-About how many feet
are there to a pound of No. 20 S.W.G. wire ?

262 ft.
Would an aerial 70 feet long and 18 feet

high receive messages on crystal set ?
Yes, but 10 ft. or so higher would be more efficient.
Should I be able to receive messages from

the wireless station at Birmingham, living 4
miles away, using the aforementioned crystal
set ?

Yes, quite easily.
* * *

W. A. (Canterbury).-Could I increase the
loudness of signals by putting a microphone
button beside the phone, and leading two
wires from it to another phone with a trumpet
attached ?

No. The button would have to be attached to the
reed or diaphragm of the receiver, and a small trans-
former used for the microphone circuit.. It is not
advisable to attempt to do this unless you have some
considerable experience and skill in the handling
of fine instruments, or the result will be but the
damaging of the telephone receiver.

* * *

" Oxo " (Marlborough).-My aerial passes
right over the house, being affixed to two
trees each 50 feet high. This necessitates
bringing the lead-in through the back of the
house to a front room where I have my set, a
distance of 35 feet. The aerial is 90 feet long.
Will this prove effective ?

No. You can erect a very efficient " T " aerial,
however, by taking the down lead from the centre of
the aerial. This should be directly above the room
in which you will have your set, judging by the
sketch.

* *

C. H. A. (Bristol.).-Why am I advised to use
stranded wire for all wireless work ?

Stranded wire has a greater area of surface than
solid wire. High -frequency currents travel on the
surface of conductors, therefore stranded wire has
less " skin " resistance. It is also to be preferred ou
account of greater flexibility.

" BEOINNER " (Hampstead).-What should
be the dimensions of a tubular variable con-
denser using air as a dielectric to have a maxi-
mum capacity of '001 mfd. ?

This would be too large for practical purposes.
You would require two tubes about 18 in. long,
the larger ring being 61 in. diameter, with a spacing
between the two of one -tenth of an inch.

(Continued on next page)
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WIRELESS CRYSTALS
Quotation on all approved Crystals.

OUR SPECIALITY

"TALITE"
(Trade Mark)

Every Piece Tested.
The Most Dependable Crystal.

Sole Selling Agents :

Harding, Holland & Fry, Ltd.

ph

27, Garlick Hill, E.C.4.

 9" a City 591. T 2146. elegrams (CannSeeim
Cannon, London,

Ask for " TALITE " and
H. H. & F. Special Contact Wire

to assure best results.
32V EICOLE SALE ONLY.

Ask for WINDOW BILLS.

111111111111111111111111111111111111111111111111111111111111111

GREATEST POSSIBLE VALUE IN
VALVE AND CRYSTAL RECEIVERS

AND ACCESSORIES.
Complete Installations.

MAINTENANCE. TECHNICAL ETC.
VALVE SETS from E3 10 0
CRYSTAL SETS K2 0 0

For Price List please apply to-
R. LAWLER (late Marconi Co.),

221, Ivydale Rd., Nunhead, London, S. E.15.

WIRELESS INVENTORS
Patents and Trade Marks. Advice Hand -book
and Cons. free.-B. T. KING, Regd. Patent
Agent (G.B. & 146a, Queen Victoria

E.C.4. 'Phone : Central 682. 36 yrs. rent

TO COUNTRY CUSTOMERS
(All packing and postage free).

B.B.C. HEADPHONES, 4,000 ohms. 94/_
Sensitive and Mellow. . . Tested fo

BEST L.F. TRANSFORMERS. 5 :1. 15/6
(Elsewhere 17/6) . . . . . . .

Components (any make) to order at List Prices.
;set:: inspected in Landon area by appointment.A. WAKEFIELD,

81, Hewlett Road, Victoria Park, E.3.

5,000 SOLD LAST WEEK
SINGLE HEADPHONES

3/3 EACH, POST PAID
6/- PAIR PI *V

CANNOT BE REPEATED

VANN, 93, Hornsey Road, London, N,

ACCUMULATORS
Stocktaking. Exceptional Offer.

Brand new Celluloid Accumulators.
Best British Make, guaranteed.

4 volts 60 amps. 19 6 (usual 35/6)
4 80 24/- 42/-
4 100 27/6 48/6
6 60 29/6 63/3
6 120 58/8

1101-(in teak box)
Approval willingly. Carriage' extra.

H. SMYTH, Ltd., 53,Museum St., W CA.
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RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued from precious page.)

" TRANSFORMER " (Hove). -I have a pair
of 120 ohms resistance telephones. I under-
stand that if I want to use these with a crystal
set I must employ a transformer. If this is
so, can you tell me the number of turns of
primary and secondary winding, and the
gauge of the wire I shall require to make one

You will find it a very arduous task. The core must
be soft iron. For the primary winding you will re-
quire 15,000 turns of 42 S.W.G., and the secondary
800 turns of 38 S.W.G.

C. G. B. (Sheffield). -(a) What is the in-
ductance and wave -length of a tuning coil
wound with 28 -gauge wire D.S.C. on a former
21 in. by 9 in.? (/4 What is a " jar " com-
pared to microfarads ? (c) Is it possible to
receive telephony in Sheffield on a crystal
set ?

(a) 7,500 microhenries giving wave -length range to
2,900 metres on a 100 -foot single aerial. (b) '0011
mfd. (c) As possible as anywhere else if there is a
station transmitting telephony within 15-20 miles.
There is no broadcasting station within that distance
but it is possible that there are amateur stations
that transmit telephony.

A. B. C. (Sydenham).-I have read that
an indoor aerial is not much good for a crystal
set. Why should that be when I am also told
that wireless waves will travel through any-
thing ?

In certain circumstances wireless waves will pass
through, so far as we know, all substances, but even
so it has been proved that they are capable of reflec-
tion in a similar way to light. Light will pass through
clear glass, but can also be reflected by the same ma-
terial; therefore, while wireless waves can, and will,
pass through the walls of a building, there will be
a certain amount of reflection, much more so than in
the case of light and the glass. The reflection is
more in the form of diversion.

C. V. 0. (Laindon).-I am using a five valve
set, and employing " Ora " valves. These, I
understand, only require 30 volts on the plates
My signals are very weak, however, and if I
switch off two valves they become stronger.
'Why is this ?

Yotkare making a mistake that many often make
regarding the plate voltage. If you increase the
number of valves the voltage should be increased
somewhat. Instead of 30 volts 11.T., try about 75
volts. The low voltage would account for the
wealmess of reception.

" BASKET " (Clacton). -Can a number of
basket coils be connected together in series
for the long wave -lengths, and if so can I lay
them one on top of the other on the table
and slide the reactance basket coil off or on ?.

Certainly they can be placed in series, and that
is the only practicable way to work on the higher
wave -lengths with that type of coil ; but they should
not be allowed to touch each other, as capacity
effects are liable to be undesitably great. A holder
consisting merely of an ebonite or well -shellacked
wooden roller or tube should be mounted horizontally,
and the basket coils placed in position with at least
half an inch of intervening space between each.

What is the formula for basket coils placed
in series ?

There is no formula applicable, as the total in-
ductance will depend upon such involved factors
as spacing, thickness of pegs upon which baskets
were wound, etc.

Can the basket coils be taken to a switch
in the same way as tappings are taken on
the other coils ?

For ranges of wave -length within reason -say,
300-3,000 metres -yes; above that it would be as
well to provide plugs, so that the coils not in use
could be cut out.

What variable condenser should be used ?
About '0005 infd. is a useful value for placing across

any such fixed coils as baskets, honeycomb, etc.

(Continued on nut page.)

HULLO! HULLO! HULLO!
Compare our prices with our competitors and remember our goods are

GUARANTEED,
TV e manufacture the famous

15F. /3. C.
VARIABLE CRYSTAL

CONDENSERS. DETECTORS
Photograph of one of our -0002 Type.

We consider that our Condenser is
the very best on the market.

Note our Special Features:
1. EBONITE DIAL, 0-180, and Knob (much

superior to Brass Pointer and Ivorine Scale).2. EBONITE CIRCULAR Top andBottom End Plates, accurately drilled
for assembling and panel mounting. includ.
ing centre bosh and not.

3. CONTINUOUS CONTACT COIL CON-nection and nut.Everything ready .to assemble, to.gether with. Ebonite Knob, all thenecessary aluminium vanes (fixed and
moving), spacers, spindles, nuts,washers, etc. Assembled

Unassembled Complete
Parts of for panel

above includ- mounting,
ing knob but incl. knob,

No. of without dial Si dial, and
Capacity ' Plates. end plates end plates.
.001 57 6/3 12/6
.00075 43 5/3 11/6
.0005 29 4/3 10/-
.0003 19 2/9 7/6
.0002 13 2/3 6/6
.0001 2/- 5/9
VERNIER 3 1/9 -5/3
If Ivorine Seals and Pointer required instead
of Ebonite Dial, deduct 9d. from each of the

Assembled Condenser prices.
Packing and Postage, 1/. per set; 2 sets, 1/3;

3 sets, 1 /6.Full details how to erect enclosed with
each unassembled Set.

Top and Bottom Ebonite Circular EndPlates, 1/6 per pair. By post 1/9.
NOTE.-Actualig the bottom plate is a circle,
and not half -circle as shown in photo.

(DUSTPROOF )

NOTE OUR SPECIAL FEATURES
1. UNIVERSAL BALL -JOINTED ARK.
2. GLASS DUSTFROOF CASING, and

highly ilnishcd top and bottom ebonite
circular end plates.

3. FLAT RIBBON CAT'S WHISKER.
'This detector unit is easily dis-
mantled for changing crystal.

Price 5/- each
Packing and posting 6d. each.

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

Don't purchase any article
you are offered, but insist on
your variable condensers and
crystal detectors bearing the
W.B.C. hall -mark of quality.

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

WE CARRY STOCKS OF THE FOLLOWING WIRELESS ACCESSORIES:
Ebonite Dial, 0-180. Best quality. Bored

in centre, 1/3 each. By post 1/6.
Ebonite Knob; Tapped 2 B.A., 4Id. each.

By post 7d.
Ebonite Valve Holders, (best quality), com-

plete with 8 nuts, 1/3 each. By post 1/8.
Superior Fixed Condensers: .0003, .0005.

.001, .002, 1/3 each. By post 1/6. Above

.002-.006, 1 /6 each. By post 1 /9.
Laminated Switch Arms, with Knob

(best quality), 2/- each. By post 2/6.
Filament Resistances, Inc. Knob, FIRST

QUALITY, 3/- each. By post 3/8.
Aerial Wire, 7/22 bare copper, stranded.

Brunet Headphones, 4,000 ohms, 25/. a
pair (complete). By post 26/3.

Basket Coils. Range 300 to 3,000 metres:Per set of 7, 4/3. By post 4/9.
COLOURED Sleeving, 11 m/ m, 6d. ayard. By post 9d.
Leading -in Tubes, ebonite with terminals.12 -in., 1/6. By post, 2/-.

6 -in., 1/2. By post, 1/8.Ivorine Scales, engraved, 0-180, 60.
post, 13d.

Ivorine Tabs, engraved assorted titles, lid.
each.

LARGE STOCK of Vanes, SpacerWashers, Brass Washers, Nuts, Rods,Terminals (4 B.A.), Valve Legs,
rice per 100 feet, . By p Ebonite Sheets, etc., at Current prices.

SPECIAL. ATTENTION GIVEN TO MAIL ORDERS.
All Goods Despatched by Return. Subject to Seven Days' Approval or Money

Returned.
SEE OUR SHOW WINDOW -39, GREAT WINDMILL STREET, W,1.

WHITESIDE, BLOOMFIELD & CO., LTD.,
1 & 2, Ham Yard, Gt. Windmill St,, Piccadilly Circus, London,, W,1,
Open 8 to 8. Telephone: Regent 3749. (Two minutes Piccadilly Circus.)

Cable Address: TITMOUSE, LONDON
TRADE ENQUIRIES INVITED.
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RADIOTORIAL

II A L L'S QUESTIONS AND ANSWERS.
(Continued from previous page.) I

WIRELESS ACCESSORIES
with the"HALL MARK"

of QUALITY.
ALL PR LVIOUS PRICES CANCELLED.

French "Brunel" Headphones22/6 Postage 9d.
French "Sidep" Headphones

21/- Postage 9d.

BRITISH HEADPHONES
4,000 ohms. Very Light. Beautifully Finished
Stalloy Diaphragms. Complete with Cords.

Adjustable Earpieces.

. 19/6 Postage 9d.

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

Capacity Parts Assembled for
Complete Panel Mounting

-001 6/2 12/6
0075 ..
-000a 4/1
-0003 2/10 ..

12/-
.. -10/6

8/-
7/-

-0001 1/10
Top and Bottom Drilled Ebonite

Plates, 1/3 extra, Vernier, 3/-
Intervalve Transformers, Ratio 33 to 1, finest

manufacture 12/9 ; 5 to 1, 14/ -
Crystal Sets in Cabinets, from .. 22/6 to £3 103.
Aluminium Condenser Vanes, fixed and moving,

22/24 gauge .. . don 5d.
Spacers, true to -001. Small. dos. 2d; large, doz. - 3d.
Ebonite Knobs, tapped 2 B.A. with brass nut, '

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

Valve Legs, with nuts and washers, .1.d. each ;
doz. . 94.

Two Coil Holders, solid ebonite 6/9; mounted on
mahogany .. 4/9

Three Coil Holders, solid ebonite, with long
arms to avoid capacity effects .. 9/3

Crystal Detectors, adjustable in every way .. 2/3
Do. do. enclosed in glass case 4/ -

Engraved Ivorine Scales, 0-180, round or
square ends .. 41.

Filament Resistances, extraordinary value,
velvet action .. 2/3, 3/6 and 5/ -

Switch Arms, complete with knob, collar, -

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

Valve Holders, turned ebonite, complete with
nuts, 1)3 ; 2nd quality .. 101.

Crystal Cups. Plain ld. ; one, two, or three
screw .. 3d.

Terminals,complete with nut and washer lid.,2d., 3d.
Basket Coils, set of 7 .. .. 4/3
Contact Studs, 3 in. by 3 in., 4d. per doz., com-

plete with nut and washer .. .. doz. 53d.
Insulators, white egg, 3d. ; green egg, 4d. 

green shell .. 4d.
Stop Pins .. 7d. don, each ld.
Valve Pins ld. each, with nut and washer each lid.
Brass Nuts, 2, 3, 4, B.A., doz. 3d., 5 and 6 B.A.

Ebonite Sheet, 3/16, 3, .3 (cut to any size) 1.b. 3/6
Fixed Condensers, any capacity .. ..each 1/2
Grid Leak and Condensers Combined ..each 8/3
Slider Plunger, complete .. ..each 4d.
Slider Rods, 12 -in. or 13 -in. 3 -in. square brass,

(trilled both ends .. 9d.
Hertzite, 1/6. Bornite, Carborundum, Galena 9d.
Screwed Brass Lengths, 12 -in. 2 or 4 B.A. each 4d.
Inductances, wound 22.24 enamelled wire, each 3/2
Leading -in Tubes (Ebonite) 0 -in. 106. ; 9 -in.

1:'-, 12-iu. ..each 1/2
Orders under £2 kindly remit ample
Postage. Balance refunded if excess sent.
SEND FOR FREE CATALOGUE.

TRADE HALL'S SUPPLIED

PHONE : 1RECkENT 1282
71, Beak St., Regent St., London, W.1.
Our only Address. We have no Branches.
Hours : 8.30 a.m. to 8 p.m.; 1 p.m. Saturdays.
Between Piccadilly Circus and Oxford Circus.
'Buses 3, 6,12, 13, 15, 32, 51, 53, 59 and 88 pass

H. J. (Leeds).-Why should the earth lead
be short ?

Bemuse a maximum of current flows at the earthed
end of the aerial. This current must flow through
the earth connection from the aerial to the earth,
and, by virtue of its being an oscillating current,
from the earth to the aerial. Therefore, if the earth
connection is long, Its resistance will cause loss of
current.

J. K. (Dundee).-I have just made a tuning
coil with a single slider for adjusting the wave-
lengths, but often I hear several stations at
once. How can this be remedied ?

The interference can often be cut out, or partially
so, by making two tuning coils, one -sliding within the
other. The signals are picked up by the slider on the
outer (" primary ") coil, similar to the one you already
have. The current is induced in the movable sliding
coil (or " secondary "), and if jamming is heard, the
movable coil should be drawn out until the desired
station is alone audible.

R. W. (Brighton).-I am thinking of pur-
chasing another pair of telephones, but as my
receiving set is only fitted with two terminals,
how is the second pair attached ?

Each pair of telephones has two leads ; fix one
lead of the first pair of phones to one terminal, and
one lead of the second pair of phones to the other
terminal. Join the two remaining leads together
by wire or a metal clip and the circuit will be com-
plete, enabling two pebple to listen in at once. Each
pair of phones should be of similar resistance.

C. S. (Leeds).-What is a compound con-
denser, and how does it work ?

A compound condenser is a condenser with an
arrangement Whereby fixed condensers can be
placed in parallel, thus giving an extensive range of
capacity. If a '001 mfd. variable condenser has a
switch that will bring a small fixed condenser in

 parallel of '001 mfd. when required, a variable range
of zero to '002 mfd. will be obtained. Further fixed
condensers could be likewise arranged to the values
of -002 and -004 to give a range to -008 mfd., if such
a range was required. The:idea can bp easily adapted

 td amateur sets.. A small two -plate sliding variable
condenser can have several small fixed condensers
paralleled by switches to give a similar range of
capacity to the more expensive multi -vane type.

M. C. V. (Tonbridge).-Can you give dimen-
sions and windings. of two  high.frequency
transformers of the plug-in type to give
ranges from 200-500 and 500-700 metres ? "

Obtain two ebonite bobbins 23 inches overall
diameter with inch square peripheral grooves.
Using 42 S.W.G. 8.8.C., wind similar number of turns
for both primary and secondary in the same groove.
Fifty-five will be required for the smaller, and 100
for the larger. The bobbin can be fastened to the
legs at the base of an old valve, or screw -valve legs
can be obtained from most dealers. The ebonite
can be drilled and tapped, and these screwed in.
A '0002 mfd. variable condenser will be required
across the primal,.

" Buz -Buz " (St. Albans).-How is a buzzer
connected to a crystal set for testing purposes ?

Merely by induction. The buzzer circuit preferably,
with a small low resistance coil inserted between the
battery and buzzer is brought into close proximity
to the inductance, and the crystal adjusted to obtain
the loudest induced signals that result. A point
always to remember in connection with the adjust-
ment of a crystal is that it should be adjusted to
weak signals, therefore the buzzer circuit should be
placed just as far away as will reduce the strength of
the signal so that it is barely audible.

" FREAK " (Oldham) asks various questions
as to the efficiency of a six -valve set, employing
four stages of low -frequency amplification,
that he has designed, and asks whether it would
be practicable to add one further stage of
amplification, also low frequency.

(Continued on page 232.)

11111111111111111111111i1111111111111111111111111111111111112 -1. ,._., CRYSTALS ,,.._._ =Our Artificial Galena is exceptionally sensitive -
= and easy to adjust, and the ever-increasing =.
= volume of repeat orders is the best proof of
= its efficiency.

=.-f---= Carefully selected specimens, mounted .. ain cup with fixing screw and length of 11U ==
=_- contact wire, sent post free , . . .

= In special glass enclosed detector, A. in
complete for panel mounting . . . K/ IP =

j.-

 OMNIPHONE WIRELESS Co., -7=-- '24, Warwick St., Regent St.,_
-,--_ LONDON. W.I. -
= 20 yards from Regent St.. between Maison Lewis 7=

and Robinson & Cleaver's. Phone: Regent 3335.

1Hiliniimmilliiiiiliiiim1liiiiiiimiliniiiirr-

LUNCH HOUR RAMBLE
STROLL ROUND TO

SPENCER'S STORES
4-6, MASON'S AVENUE,
BASINGHALL STREET,

LONDON, E.O.
CHEAPEST HOUSE IN CITY
FOR WIRELESS PARTS & SETS

PRICE LISTS FREE.

WIRELESS INVENTIONS.
Patented Articles made in Quantities and placed on
Market. JOHN SALTER (Estd. 1896),
13, Featherstone Buildings, High Holborn, W.0.1.

'Phone: Chancery 7408.

WIRELESS POLES
GOVERNMENT SURPLUS.

Prime Quality Painted Wood.
13 ft.,1/11; 16 ft., 5/-; Sectional 27 ft., 12/-
Iron Faper and Parallel Poles 32 ft., 80/- 40 ft.
35/-; also Stays, Insulators, Anchors Aerials'
Buzzers, Jacks, Switches, etc. Approval Terms;
Trade Enquiries Solicited. Send Stamp for Lisr
JENNINGS, Ltd., Wireless, 305, BRISTOL.

Beginners Guide to Wireleas*
Explains, in plain everyday language, everything
you wish to know about Wireless Telegraphy.
HOW TO ERECT, CONNECT, AND MAKE
the apparatus required, and full instructions
for making coils, tuners, and complete valve
and crystal sets. Instructions and diagrams
for a two -valve -receiver are alone worth four
times cost of the book. 112 pages, price 1s.,
post free.-SAXON RADIO CO. (Dept. 14),

South Shore, Blackpool.

THE NEWTONIA WIRELESS FACTORY
FOR ALL WIRELESS PARTS AT FACTORY PRICES
13/15, WHITCOMB ST, W.C.2

Regent 5469. LONDON.

(To the Trade only) Tel. : 7393 Gerrard

BURDEN 13"8.WARDOUR ST.London. W.1
FACTORS for all Wireless Sets,Parts and Accessories
Send us your orders and note the speedy deliveries.
Usual discounts. (References for new customers
required). WHOLESALE ONLY. We do NOT

deal with private persons.
Soecial Line-Accumulators-Hertzite Crystals.

HEADPHONES' Ericsson
22/ -

stamped
B.B.C.B pair

cash. Delivered from stock. RADIO
LAMP CO., 17, Gt. Chapel St., London. W.I.

'eilifaXPWS119.6
 BUTAN

CASH.
Our wholesale factory cash prices to _you
are only a few shillings above cost. AJAX
(ladies' and gents' 1 cycles embody the
world's finest fitments. Workmanship,
plating, enamelling and lining are super
HIGH GRADE. Fully warranted. Univer-
sally praised by riders for 36 years.
Free packing. Carriage paid. Fortnight's
trial willingly. Money back it cycle doesn't
delight you. Credit terms arranged. Write
for lists. British Cycle Ming. Co. (Dept. 14577)

Ralsall Heath. Birmingham.
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MARCONI'S LATEST
New Popular Marconiphone

THE NEW MARCONIPHONE Vz.

Brings ALL Broadcasting Stations within Range
A new and improved Two -Valve Marconiphone has been
perfected and is now on sale.
With it, no matter what part of the country you live in, you
can listen -in with perfect results to all the British Broadcasting
Stations from Glasgow to Cardiff.

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

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

`Cite Vriumph of the aCaster nrCind
Ask your local dealer at once about the New Marconiphone V2.

All orders are -MT dealt with in strict rotation.

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

Distortion Vanquished !
DISCOMFORT BANISHED WITH THESE 'PHONES

These Headphones, the perfect result of long and
patient research, are highly sensitive, light, extremely
neat and positively comfortable, fitted with leather -
covered flexible head -bands. A vastly superior
instrument, specially suitable for ladies' use and

giving clear, undistorted sound.
Orders will be executed by return of post and
money promptly returned if not completely satisfied.

THE CENTRAL RADIO CO.,
6, LITTLE RUSSELL STREET, 'Phone

BRITISH MUSEUM, LONDON. W.C.I. MUSEUM 5604.

Near Mudies' Library

Are you satisfied with your long-range
reception ?
You will be surprised to find how much
better results you get when you use
AUTOVEYORS'

SUPER -INSULATED
AERIAL WIRE

7/25 SWG. best tinned copper stoutly
covered with rubber, jute and braiding.

11? PER FOOT'
delivered post free in U.K. within 48 hours of
order. Cash with order. Postal orders and
cheques should be crossed " / & Co. / " and
made payable to :-

AUTOVEYORS, LTD
Radio Engineers and Contractors,

84, Victoria Street, London, S.W.1.
Special Terms to Trade. Write for Mail Order Catalogue.
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STOCKS
ALWAYS AT

"STOCKS"
Send for Free List!

Write, Cal!, or Phone.
" ERICSSONS " light, very sensitive,

beautifully constructed. Postage 1)- 23/6
" PIVAL ' Gemiine French Head-

phones, 4,000 ohms. Postage 1/- ... 25/ -
Picard Headphones, 4,000 ohms. Post-
aee 11-

All guaranteed phones, double earpieces,
and complete with cords.

AERIAL WIRE, 7722 copper in 100 ft.
lengths. Postage 1/- 2/9

VANES, 22/24 gauge ... ... oz. 6d.
BASKET COILS, 7 in. set 5/
BRASS NUTS, 2 to 6 B.A., 4d. dos.:

washers _. doz. 2d.
BRASS ROD, screWed, 2 to' 6 B.A., in

12 in. lengths each 3d.
COIL HOLDERS, on ebonite, mahogany 4/6
-Three-way, solid ebonite, with long

s /
COIL H.HOLDERSOCKETS ... 1

9/-6
CONDENSERS (fixed), any capacity ... 1/3
CONTACT STUDS, complete with nut

and washer, by I dez. 6d.
CRYSTAL DETECTORS, solid brass on

2 /6
Ditto dust proof, in Oaks case ... ... 4/6

CRYSTAL CUPS, ld. each; 3 screw ... 3d.
MARVELITE. The super sensitive cry

276
CRYSTALS, Herizite, 1 / 3; Ziocite, 9d.;

Galena, Silicon, Bornite, Carborundum
each 3d.

EBONITE DIALS, engraved 0-180 ... 1/6
EARTH CLIPS, Copper _ each 4d.
FILAMENT RESISTANCES, velvet

action 3)6
RESISTANCE FORMERS .. each 11 -
GRID -LEAK AND CONDENSERS corn-

bined
INSULATING: SLEI;;VINO, 1 mm., 5d.
INSULATED TAPE, lb. roll..'
INDUCTANCES, wound 22/24 enamel

wire, 12 by 4 (postage 1

INT ER VA L 17 11- LOW -FREQUENCY
TRANSFORMERS, finest manufacture,
ratio 5 to 1 (postage 9d.)

KNOBS, with Brass nut insert, 2 B.A.
LEADING -IN TUBES, ebonite, with ter-

minals, 12 in., 1/4; 9 in., 1/2;
SLIDER AND RI.UGEit. complete ..
SLx.IDEdR RODS, I in. sq., 12 in. or 13
SOLDER, ALUlled MINICM, a stick
SPACER WASHERS : small, 2d.; large,

316

9d.
3/3

1 /
4d.
4d.
9d.

doz. 3d.
SWITCH ARMS, laminated blades, com-

plete ... ... 1/6 and 11;
SCALES, ivorine, engraved 0-180 4td.
TABLETS, earth, aerial, phones, etc., ea. 2d.
TERMINALS, special large, with nut

and washer, 11 W.O. type, 2d.;
telephone, 2d.; pillar 2d.

TIN FOIL ... ...sheet 40.
COPPER FOIL ... _. ...sheet 40.
VALVE HOLDERS, turned, ebonite, with

nuts ... .. 113 and 1
VALVE PINS ... each ld.
VALVE SOCKETS ... each 10.
VALVE SOCKETS, with shoulder ... cash lid.WANDER Prim, 3d.; Wood's Metal,40.; Mica Strip ... 3d.
SINGLE -VALVE r 12Y STA L AMPLIFIER £2/10.

COMPLETE CONDENSER PARTS.
Capacity
.001
.00075
.0005
.0003
.0002 ...

Price Assembled6/6 ... 12/65/6 ... 12/-4/6 ... 10/6
3/- ... ... 7/6

Vernier :1: ... 1.j-9 1::
3/9

Kindly forward ample Postage.Balance fully refunded.
Drilled Circular Top Plate and Bottom, 1 /6 pr.
Everything ready for assembling. Postage. 41-

- net extra.
TRADE SUPPLIED.

" STOCKS "
7

89, NEWMAN STREET,
Oxford Street,

LONDON, W.
'Phone: No. 4790 Regent.
'Grams: " Stocks " Regent 4790 Loudon.

Please ncte new address,
where we have more com-

modious premises.

RADIOTORIAL
QUESTIONS AND ANSWERS. gsbt(y Cayn.

(Continued from page 230.)

It would not be wise to do so. As a matter of fact,
three stages would be the limit. Due to microphonic
effects With more than three a set is liable to be very
" noisy," with a great tendency to " lbw!" or oscil-
late at audible frequency. Parasitic noises such as
are caused by the proximity of power mains or
telephone wires, " atmospherics," etc., are generally
of tow frequency, and for this reason also undue low
frequency amplification should be avoided.

J. H. (Birmingham). -For what useful
reason is a potentiometer control included in
the circuit of my four valve set with two
stages of high -frequency amplification ? 1
do not use it, and it seems to make little or no
difference whether I do or not.

You have not required to use the potentiometer
evidently because you have not experienced any
trouble due to regenerative action taking place be-
tween the two tuned circuits, When both the grid
and plate circuits are tuned to approximately the
same wave -length self -oscillation usually occurs, and
it is then that potentiometer control operating on
the grid of the high -frequency valve is useful.

* * *

D. P.  R. (Newcastle). -Is aluminium
attracted by magnetism ? If not, can you
explain to me the meaning of the following
advert:, which I have noticed for several
weeks in POPULAR WIRELESS : " Brown Head-
phOnes,- ' A' Type. - Reed Pattern. Alumi-
nium Diaphragm." ,

In this case it is not _the actual diaphragm that is
attracted or repelled by the telephone magnets, but
the'reed to which it is attached by a small screw in
the centre.

* * *

" AERIAL (Dulwich). -How are these
indoor- aerial arrangements, whereby you
simply place a plug in the electric light holder,
made ?

Simply a lead from each of the main terminals to
two small fixed  condensers of shine mfd.
capacity. The opposite plates of these latter are
joined together with fuse wire to a terminal to which
the set is attached. Thus the ends of the lighting
main each broken by a small condenser are joined
together, and we must advise you to be extremely
careful in the construction of these small condensers.
Should you intend to construct such an appliance
Mica dielectric should be used, and particular atten-
tion paid to the fuse sire construction.

Is any earth necessary with such an aerial?
Yes ; an earth must be arranged.

" VALVE " (Durham). -What materials are
the three electrodes -of valves made of ?

The filament is invariably tungsten, while the grid
and plate are generally nickel, although sometimes
they are of similar metal to the filament. More
advanced amateurs have discovered that the nickel
casing of the larger rifle bullets can be used for the
plate. Some of the earlier types of valves had grids
and plates constructed of pure platinum, but nickel
was found to replace that costly metal quite efficiently.

Is a receiving valve gas filled ?
No ; it is as near to being a perfect vacuum as is

possible.

QUESTIONS ANSWERED FREE
BY POST.

The technical staff of " Popular Wire-
less " is at your service to deal with any
of those tricky little problems that crop
up. Perhaps you are not quite sure what
size to wind a coil, exactly how to erect
your atrial, what type of set you will re-
quire to hear a certain station, etc. Then
drop a line to the Queries Department of
" Popular Wireless," and your iiroblems
will receive immediate and expert attention.

Acute tthAttesa
THE only way in which you can obtain

a good insight quickly into Wireless is
to read one or two good Books which
explain its salient points in non -technical
language.
Here are two -both by the Editor of

Modern Wireless." Get them to -day.
You will enjoy reading them, and learn
a lot about Wireless in a very short
time.
Wireless Simplifiedfor All f Wireless 
or 71,7. post free. or 111} post free,

Radio Press Etd
DEVEREUX COURT, STRAND, W.C.

ELECTRADIX RADIOS
Immediate Delivery
from our Huge Stocks.

Everything from a Wave Meter to
an Earth Clip.

The best equipped City depot.
COME AND SEE US.

9, Colonial Avenue is first opening on
left in the Minories, near Aldgate

Station, Metropolitan Railway.

LESLIE DIXON &Co. AvenTu :1166
9, Colonial Avenue, London, Ee.l.

IAA titywackuh,s6 fotoweedge
of610te0

For our various Publications we are always
Cad&

ready to receive interesting Articles -with
and without diagrams and photographs. Good
rates paid. Constructional Articles must de-
scribe apparatus which has actually worked.
RADIO PRESS, LTD., DevereuxCourt, Strand, London, W.C.2.

ACCUMULATORS, H.T. BATTE-OES,
AND VALVES.

NEW AND GUARANTEED.
4 -Volt, 25 -Amp., Celluloid, .11/3: Postage 1/-
4 -Volt, 40 -Amp. 17/6 6 -Volt, 40 -Amp. 25/8
4 60 21/3 6 60 311-
4 80 27/- 6 80 36f-
4 , 100 33/- 6 , 100 45/-

Packing 1/6 extra. - Packing 2/-- extra.
MULLARD ORA VALVES ..15/-, Postage 61
MARCONI " R " VALVES -17/6, Postage 61
36-V., R.T. Battery, He lesden, -

with Plugs .. . .'. 8;8.. Postage L-
60 -V. H.T. Battery, Hellesden,

with Plugs .. . ..14/-. Postage 1,' -
Cash with order. Goods despatched per return.

LOWKE & SONS, LTD., Northampton.

O 4:--TRADE ONLY :
: WOUND INDUCTANCE COILS:

12" by 4" etc. e
Et

IMMEDIAIE DELIVERY

RADIESIE Err s ap co., :
la, Oldridge Read, Balham, SW 12 :

5 00000000 20021110 00000000 ,
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CRYSTAL RECEIVER
Price : £4 17 0

P.O. Regd. No. 122

TWO -VALVE SET
Price Complete : £23 15 0
Valve amplifying receiver
alone, without accessories,

£18 5 0
P.O. Regd. No. 2008

illlliliill

1 -VA LV E SET
Price : £40

Price without acces-
sories, £33 10 0
P.O. Regd. No.

1108

3 -VALVE SET. Price : £30 5 0 Valve amplifying
receiver alone, without accessories, £2315 0

P.O. Regd. No. 0109 The set illustrated is the one
that helped to bring " Shelah " back to health, as
recorded in the " Daily Mail " of February 9, 1923

A Complete Range
Our New Works extension is now ready enabling us

to give delivery in two days from receipt of order.
We were the first radio engineers engaged in the

production of a complete range of popular sets and com-
ponents while wireless was still in the experimental stage.

The 4th edition of our catalogue is the most com-
prehensive wireless list published, and is equally useful
for the users of broadcasting or experimental sets.

It will be forwarded free of cost on application.
All our Broadcasting models are self-contained instruments

fitted with high frequency amplification, 300-4,000 metres
Wave -length range, bringing in the British and Continental
telephony without the use of any additional accessories.

All bear the Broadcasting Seal and G.P.O. Registered No.
The success and variety of the display of R.I. sets was

the outstanding feature of the Ideal Home Exhibition.

RADIO INSTRUMENTS LTD.
Managing Director : J. JOSEPH, M.I.E.E.

Chief Designer: W. A. APPLETON, M.B.E.. M.I R.E. (late Admiralty Technical Research Officer)
ONLY ADDRESS, Works, Offices and Showrooms:

12, Hyde Street, New Oxford Street, W.C.1
Telephone: Regent 1908. Telegrams: Instradio. London."

1111111111;

11111111111111

;-VALVE, SET
Price complete with
all accessories, £75
Price of instrument
alone, £66. Valves
Extra. P.O. Regd.

No. 0140

111111111111111111111

111111111111111111111

SINGLE -VALVE
DETECTOR UNIT
Price complete, £4

E.P.S.
36.

4 -VALVE
RECEIVER

Complete with loud
speaker, batteries,
R head telephones

45 Guineas
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CEEBEE No. 3.. ."1111111MININIIIMIN

The Neatest and the Most Efficient Double Crystal
Set on the Market is yours for 3 Guineas complete.
Not an amateur's toy, but a skilfully designed, expensively built Receiver, fully approved
by P.M.G. and B.B.C.
It includes a finely made Inductance Tube with zo Tappings ; Detector De Luxe with
Micrometer Attachment and Twin Crystals ; all joints are soldered and fully insulated.
It is mounted on superfine Ebonite and housed in a light mahogany cabinet, with neat
receptacle at side for phones.
This highly efficient instrument is given a most thorough test before dispatch, and is
guaranteed to give perfect reception over a broadcasting range of 25 miles. Wonderful
results can be heard at our showrooms on this identical set attached to an

indoor " aerial.
No H.T. or L.T. Batteries are needed, just connect your lead-in and earth wire and enjoy
the Broadcast Concerts every night.
So simple is it to operate that you can be receiving signals ten minutes after it is de-
livered at your door.

Price 3 Guineas. Postage 2s. 6d. extra.
Includes coo feet of best stranded copper wire, two porcelain insulators, insulated lead-in
tube, complete Receiver and all Taxes.

THERE ARE NO EXTRAS.
Most cheap sets, when investigated, require extra for Taxes, Batteries, etc.
Send for your set to -day and enjoy the concert to -morrow night.

FOWLER & BRIGDEN, Telephone : MUSEUM 4827. c'':'

130, EUSTON ROAD, Early Closing Saturday,
1.30. p.m.

KING'S CROSS ROAD, LONDON, N.W.1.

I OTHER WONDERFUL VALUES)/
INCLUDING ALL ROYALTIES.

The Fellophone.-Two-valve Set, complete with I
Aerial, High-tension Battery, Accumulators,
Headphones, Valves, etc. ... £13 10 0

The Fellocryst.-Super-receiving Cabinet, com-
plete in Oak Cabinet, with Aerial Insulators I
and Instructions ... £4 15 0

The Cee Rec.-Junior Double Crystal Cabinet,
the most wonderful machine on the market.
Mounted in polished Mahogany Cabinet; very
compact. Results from inside aerials won
derful £1 12 6

The Cee Bee 1.-Very fine Crystal Set, Ebony
Panel, mounted on highly polished Mahogany
Cabinet, 350 to 3,000 metres. Complete with

IAerial Insulators. Headphones. Wonderful
value ... £5 0 0'- - - -

YOU DO WANT PERFECT RECEPTION --
DON'T YOU ?

Then let me demonstrate THE machine.

JAMELL L.F.1.
2 -Valve Receiver, 1 detector and 1 note

magnifier CABINET alone -
£8 10 0

CABINET. complete with everything for £ 15 0 0perfect reception - -
- -

Accumulators from 2 1.'- Headphones from 20/-
I shall be pleased to see you and demonstrate one of these

superlative machines, with no obligation to purchase.

H. W. JAMESON, 3, Tower Hill, London,
E.C.3 Nearest Station. Mark Lane, Underground Railway.

Office opposite main entrance, Tower of London.
Tel. No.: Minories 2549 Tel. Address : "Shrewdest," London.

E. P. R.
ACCUMULATORS

HAVE
20 YEARS

REPUTATION. All
Calls Guaranteed.

Accumulators
charged on

the premises
day and night.

ACCUMULATORS

SPECIAL OFFER
AT REDUCED PRICES.

No. Voltage.
Ignition Act.

Cap.Amps. Capacity. Price
1000 4 .. 17 .. 8 ,. 9 11
1310 .. 4 20 .. 10 .. 12/11
1315 .. 4 30 .. 15 .. 14/11
1320 .. 4 40 .. 20 .. 16/ 1 1
1330 ., 4 .. 60 .. 30 22/6
1340 .. 4 80 .. 40 29/-
1410 .. 6 .. 20 .. 10 18/9
1420 .. 6 .. 40 .. 20 27/6
1430 .. 6 .. 60 .. 30  33/9
1440 .. 6 80 .. 40  39/6

Carriage extra

RICHFORD & CO.,
153, FLEET ST., LONDON, E.C.4.
Telephone : Holborn 51211 Estab. 1876

Specialities
ACCUMULA-

TORS,

WIRELESS
ACCESSORIES,

VOLTMETERS.
Complete in

case, veto
reliable,

etc., etc.

6/11
Postage fid.

FOR PERFECT RESULTS USE OUR ACCESSORIES.
CRYSTAL DETECTORS complete en Ebonite Base 2/9
LEAD - IN TERMINALS. Ebonite, with Brass

Terminals, splendid value ; 6 in., 1"6 ; 9 in., 19 ;
12 in., 2/.

VARIABLE CONDENSERS:
'001 mfd.. 12,'6
0005 mid. .. 10/-
'0003 mfd. 7/6
Vernier . .. 5/ -

ACCUMULATORS, all sizes kept in stock, charged and
repaired.

WIRE, TOOLS and SCREWS, etc., of every description.

HEADPHONES
SINGLE EARPIECES (Complete with Cord),

2,000 ohms
DOUBLE HEADPHONES (French type),

4,000 ohm 21/-
DOUBLE HEADPHONES (French type),

8,000 ohms
DOUBLE HEADPHONES (Imitation tortoise-

shell bands), 4,000 ohms 27/6
DOUBLE HEADPHONES (Aluminium bands),

8,000 ohms 29/-
DOUBLE HEADPHONES -(" Sterling " make),

9,000 ohms 32/-
DOUBLE HEADPHONES (" Sterling " make),

8,000 ohms 40/ -
DOUBLE HEADPHONES (" Sterling " made

under Brown's patent), 4,000 ohms 42/9
DOUBLE HEADPHONES (" Sterling " made

under Brown's patent), 8,000 ohms 56/ -
DOUBLE HEADPHONES (Brown's make,

Type " D "), 9,000 ohms 52/ -
DOUBLE HEADPHONES (Brown's make,

Type " F "), 4,000 ohms 30/ -
REPAIRS to Headphones carried out by

.competent .workmen.

Postage free on orders of 30/- and
over. Call or write for our List, 3d.

BROWN & CO., Electrical & Radio Engineers.
17, Newton Street, Piccadilly, MANCHESTER.

Established over 30 years. Phone. City 6912,
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THE immediate success of Modern Wireless and
the consequent perfecting of our organisation has enabled
us to proceed with the publishing o a companion Journal-

to be issued weekly from April 11th, and to be called
Wireless Weekly.
At this early date, it is not possible for us to give a complete list of
the Contents of No. 1, but a number of new features-some of which
have never appeared in any other Wireless Journals-are being
arranged. The Editorial side of this Magazine is in the hands of John
Scott -Taggart, F.Inst.P., assisted by E. Redpath, Alan M. Douglas
and G. P. Kendall, B.Sc.-all well-known in the Radio field.

Wednesday

No. 1 and succeeding issues will consist of 64 pages
-printed on good quality paper in an attractive
two-colour cover. Its technical articles are guaranteed
to be accurate and dependable-as with Modern
Wireless no constructional articles are published
until we are satisfied that the apparatus has been
tested and is thoroughly practicable.

Make sure of YOUR
copy hand this to your

Newsagent TO -DAY

reyervePlease --- No.1 of Wirelessdeliver
Weekly published by Radio Press,
Ltd., Wholesale Dept., 3 Bolt Court,
Fleet Street, E.C.4.

Name -

Address

odemVireless
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EDISWAN
VALVES

THE EDISON SWAN ELECTRIC Co., Ltd.
Head Office 123(5 Queen Victoria Street, E.(1,4

London Showrooms: 123/6. QUEEN VICTORIA ST., E.C. 4
71, VICTORIA ST., S.W.1

Works: PONDERS END, MIDDLESEX
BRANCHES --

Edinburgh Leicester Nottuiginant
Glasgow Liverpool Sheiteld
Hub ManoMeLes Southampton
Leeds Newcastle Swansea

Brisbane Sydney Adelaide

Aberdeen Bristol
Ballast Guild
Birmingham Dublos
Brighton Dundee

Melbourne

The Essential Part
of the Receiving Set

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

Type A.R.
Type R.

working

: 15/-, each
: 17/6 each

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

Ask for Leaflet W.

WIRELESS FOR ALL
CRYSTONE JUNIOR CRYSTAL SET

2/-. Including B.B.C. Royalty.
Complete with HEADPHONE, AERIAL WIRE I\SULATORS
and LEADING -IN TUBE (Postage 2/-) £2-14.6

2 -Valve Sets, Including B.B.C. £9-0-0
Complete with ACCUMULATOR, AERIAL WIRE, VALVES
and INSULATORS (Carriage 3f-) .. £12-19-6

3 -Valve Sets, Including B.B.C. £13-5-0
Complete with PHONES, ACCUMULATORS, AERIAL WIRE,
VALVES and INSULATORS (Carriage 3/-) E18-14-6

FRAME AERIALS 15/- Complete, (Post 2/-)
LIGHTWEIGHT PHONES, 2,000 ohms, superior finish, equal to the best makes ONLY 25/- (Post 1/-)

WE ALSO CARRY LARGE STOCKS OF OTHER WIRELESS ACCESSORIES.

LIVE AGENTS WANTED IN ALL DISTRICTS.

THE LIGHTING SUPPLIES CO.
2 FINSBURY AVENUE, ELDON STREET, LONDON, E.C.2.

'Phones: LONDON WALL 2475. ALSO AT 313, OXFORD ROAD, MANCHESTER.



Popular IF ireless Weekly, March 31st, 1923: '137

Dubilier Condensers.
Quality Products at

Popular Prices.
BECAUSE we concentrate on inanufacturin

condensers, you get good deliveries. Our
policy makes sure that in Dubilier Con-

densers you get quality products at popular
prices.

DUBILIER MICA CONDENSER. TYPE 600. For use in wireless receivers, with or without Duhilier grid Between r000r mtd. and
croc 09 mid., 2s. 6d. cacti ; coot mfd. to 0.005 mfd., Is., each ; Condensers with grid leaks, 5s. each. Tested to 1,000 yolis.
DUBILIER MICA CONDENSER. TYPE 600A. For close mounting in wireless receivers, space occupies e in. by 1, in. Below 07001
mid. 2s. 6d. each; from woot mfd. to 0'005 info., Is. each. Tested to Loci° volts.

TIIE DUBILIER CONDENSER,
Type 577, is a small power conden-
ser, and is suitable for either
transmitters or receivers. It has
extraordinarily small losses, and -the
capacity remains constant under
all conditions. From crow' mfd.
to o'of mid., 7s. 6J. each. Tested
LO 2,000 volts.

Trade terms and descriptive leaflets
of these and large -power Dubilier
Condensers will be sent on request.

THE DUBILIER CONDENSER
CO. (1921) LTD.. Duc an Works,
Goldhawk Road, London, W.12.
Telephone : Hammersmith 1084.
Telegrams : " Hivolteon, Phone,

London."

Recharge
Your Own

Accumulators
THE

" CRESSALL"
BATTERY CHARGING PANEL

Designed by Engineers to enable charging
to be done at home with safety and without

any adjustments or worry.
SPECIFICATION :--PANEL is of slate, containing a Double
Pole quick make and break switch, 2 Insulated Terminals, for
main supply circle'`, 2 Insulated Terminals for connection of
Accumulators, 2 lvorine Labels indicating circuits and polarity
of terminals.
RESISTANCES are of the well-known " Cressall " woven
asbestos net pattern, fully protected, amply ventilated, and
carefully graded to give a STANDARD FIXED CHARGING
CURRENT OF 3 AMPERES.

Available in Three Ratings: Complete with
No. P101 full instructions,

For D.C. Mains at 100-120 volts
ready for ;mice

diate service.
No. P102

For D.C. Mains at 200-220 
No. P103

For D.C. Mains at 230-250 i Carriage Paid:
TRADE ENQUIRIES INVITED.

Cheques and MOney Orders should be crossed and made
payable to " The Electric Dep6t Ltd."

Sole Concessionaires :---- Telephone : Cen. 973.
A

THE ELECTRIC DEPOT LTD.
Specialists in Battery Charging Equipment.

222 CORPORATION STREET, BIRMINGHAM.

35/-

twrri,,
4(v 1)17.0

AERIAL PROBLEM SOLVED!

THE PARAGON PORTABLE
COLLAPSIBLE AERIAL

is a patent frame round which is stretched 10) It.
Of wire.

It can be hung in any room, outside window,
anywhere in the garden, or taken in a car at a
moment's notice, thus dispensing with overhead wires.

Ideal for flats. Price 15 - PO3Nge 1

THE PARAGON ELECTRIC CO.,
56, Victoria Street-, London, S.W.1

"MAGNIPHONE"
LOUD SPEAKER

Is not a receiver with a horn, but a
specially made

LOUD SPEAKER, 15 inches high,
and adjustable

£3 10 0 each.
SOLE MAKER :

J. W. GREENWOOD,
Electrical Instrument Maker, SKIRCOAT GREEN, HALIFAX.
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HULLO
Come along and see us! We have just what you want ! !

COMPLETE SETS of PARTS for
Making VARIABLE CONDENSERS

(READY TO ASSEMBLE)
All Parts in the Sets are of the Finest Quality, and absolutely beat anything

else offered by any other house. I guarantee that
I have always got them in Stock.

AIL.M. JE IF& ONLY
NOTENOTE THE PRICES !

CALL AND TEST THE QUALITY ! !

Approv. Cap.
in Microfarads No. of Plates

.001 57 6s. 3d.

.0005 29 4s. 3d.

.0003 19. 3s. Od.

.0002 13 2s. 3d.
.0001 7 2s. Od.
Vernier. 3 1 s. 9d.,

DRILLED
EBONITE

ENDS
ls. pair.

Sold with
Condensers

only.

NO POST ORDERS
NEW Premises adjoining at 28a, are now open for

Customers' benefit.
COME EARLY AND AVOID THE CRUSH.

These Sets con-
sist of the follow-
ing articles
EXTRA QUALITY VANES

(Fixed and Moving)
Large and Small Spacers

(Ample Supplied)
Scale 0-180
13 Nuts 2BA
13 Washers 2BA
Centre Square Spindle
3 Side Rods
Copper Foil
Pointer
Bronze Spring Washers
Best Knob, Bushed 2BA Nul
Top Bush
Bottom Bush
Flat Bush for Pointer

2, lE S 'X" I WI C. P.11 I A.
H. R. GOODALL, Radio Engineer,

Experimental Station,
2 I L, SOUTHAMPTON.

"W.0. R. Bomberger, Broadcast Station,
Newark, New .!-rsey, U.S.A., received at my
Station very 1%,:l this morning, using one of
your Vernier Condensers. . ."

1..!1:111111111111111111111111111111111111111P:

RIGHT OPPOSITE

DALY'Sg
GALLERY DOOR E_

Dor

M. RAYMOND
27, LISLE STREET, W. C. 2
'Phone : GERRARD 4637

To avoid mistakes,
= this address is close

to Charing X Road=
Hand Leicester=

Square TubeE-

OPEN 9 a.m. CLOSE : 6.30 p.m.
Open: SATURDAYS, 9 a.m. Close : 4 p.m.
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EVERY BO D
This is an honest advertisement and nothing is

offered unless same is a regular stock line.
PLEASE NOTE

No further Post Orders executed at present
owing to the impossibility of guaranteeing

delivery.

Aerial Wire
Genuine 7/22 bare copper

stranded, 100 feet ... 2/6
Condenser Vanes

Extra quality ... doz. 5d.
Crystal Detector Parts

Lead-in Tubes
Ebonite with brass ends,
6 in., 1 Oci., 9 in., 1/-
12 in. ... 1/2

Crystal Cups and Screws
each 1 t tl., doz. 1 /2

Condenser Bushes each 1d.
Reel Insulators each 2d.
Spacer Washers
Large 3d. doz., small doz. 2d.

Cheaper for quantities

Wound Formers
12 x 4 with 24 wire, each 3/3

L.F. Intervalve Transformers
High quality 5-1 14/-
TRADE SUPPLIED

1 /-

Valve Holders
4 screwed legs, 8 nuts ... 1/-s

Filament Resistances
No cheap rubbish, but
value for money 2:6 to 3/6

Rheostat
Very special. Positive

stops at Zero, full
resistance ... ... 3/6

(Guaranteed 7 ohms)

Switch Arms
Best bushed knob with 4 -

leaf laminated switch...
Also another pattern at

Oojah Basket Coils
7 -in. set ... 5/ -

Contact Studs
Highly finished ...

Nuts
2 BA and 4 BA ... 3 doz. 8d,

Telephone Leads, Extra long,
splendid quality ... pair 1 /3

Quantities Cheaper

CALLERS ONLY

doz. 5d.

1/3
1/6

PLEASE NOTE
No further Post Orders executed at present
owing to the impossibility 01 guaranteeing

delivery.

Slider Knob and Plunger 4d.
Terminals

W.O., Telephone, P.O.,
and other designs, with
nut and washer...2 for 31d.

Crystal Detectors
Glass covered, dust proof,

extra quality ...
Per ikon Detector ...
Detector on Ebonite ...
Detector, extra design ...
Detector and Crystal ...

Fixed Condensers
Mica condensers in

ebonite with terminals,
all capacities .. 1 /3

Valve Pins ... per doz. 7d.
Valve Per doz. 1/-

Scales 0-180 4d, and 5d.
Lead-in Wire for

Aerials, etc.,
per yard ... Zd

Quantities Cheap. r
NO POST ORDERS

4/6
3/9
2/6
2/8
3/-

HEADPHONES :

TESTIMONIAL
Whitechapel Road, 5.1.

7th March, 1923.
Messrs. Raymond, 27, Lisle Street, W.

May 1 he allowed to express my
great satisfaction in connection with the Wireless
goods that I have purchased from you. Tile quality
together, with tile most reasonable prices of all
your Apparatus will do great things in making
Wireless a most inexpensive and pleasing hobby.
I enclose a small order from one of ninny friends
whom I have recommended to you.-Yours faith-
fully. FRANK CLIFFORD.

If you require a really Reliable
Headphone T R

ERICSSON'
per

(fCCIONTI N lE

23/6 f air
Stamped B.B.C.

SELLING HUNDREDS DAILY
Double Phones, complete with Headbands and

Cords. Very Comfortable to Wear

I USE THEM MYSELF

French Phones
(4000 OHMS)

Double receivers, complete
with headbands and
. . . cords, from .

2 1 /- per pair.

RIGHT OPPOSITE

 DA L Y'Sk=
E. 27, LISLE STREET, W.C.2

Ff, GALLERY DOOR 717
'Phone

M. RAYMOND
GERRARD 4637

Dir OPEN : 9 a.m. CLOSE 6.30 p.m.
Open: SATURDAYS, 9 a m. Close: 4 p.m.

- To avoid mistakes.Tf.
this address is close
to Charing X Road -E.

=and Leicester -1-
--Square Tube=
nllHllllllllllllillllllllllllllllllllllllir I=II

'OS
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We Specialise
in

Manufacturing The BURTON RADIO PARTS
Ira.

BRASS AND ALUMINIUM
SEND US YOUR ENQUIRIES FOR

Aluminium Vanes
Aluminium Pointers
Contact Studs
B.A. Washers

12" / 2" B.A. Screwed
Lengths

Special parts made to
your requirements.

Brass Terminals
Brass Spacers
Square 13" x " Rods
B.A. Nuts

And numerous other
parts

Send us sample and
we will quote you.

Messrs. C. F. & H. BURTON, Progress Works
Bernard Street, WALSALL PHONE: 560 WALSALL.

xthe
The Long Life Battery.

The Principal Wireless
Manufacturers standard-
ise Exide Batteries with
their valve receiving sets.
They know what disap-
pointment can be ex-
perienced by users of
inferior batteries.
Exide Batteries are used
all over the World, in
Submarines, on Motor
Cars, Aeroplanes and for
all wireless, purposes.
They retain their charge
for long periods, do not
froth, and give longest
life.

6-V.40-AMP.HOUR EXIDE BATTERY
They are used by the British Broad-
casting Company for Transmission.
INSIST ON AN EXIDE FOR YOUR SET.
Obtainable front Wireless Dealers and Exide Service Agents
throughout the country. If in any difficulty write us.

Ask Inc Leaf lets 4027 and 4030 

0$0
44

101.4b ELECTRICAL STORAGE

At COMPANY LIMITED,
CLIFTON JUNCTION I 219I229, SHAFTESSURY 58, DALE END

Nr. MANCHESTER. I AVENUE, W.C.2. BIRMINGHAM.

THIS SET WORKS REMARKABLY WELL WITH INDOOR AERIAL
IF IT IS NOT CONVENIENT TO ERECT ONE OUTDOORS

DON'T
PAY

MORE
POSTAGE

1 -
I

COMPLETE lACRYSTAL
SET

INCLUDING HEADPHONES,

INSULATORS, AERIAL WIRE
INDOOR Or'i OUTDOOR

25 -MILE TELEPHONY RANGE

Vide Press :-
I" ELECTRICITY,"

February, 23rd :
" THE SET IS A MARVEL
OF VALUE. IT WILL
MAKE A STIR IN THE
WIRELESS WORLD."

/.
Crystal Detec-

tors, Glass
Covered, Dust -
proof, 3 - each.

JAYES, CARTWRIGHT & CO.,
3, CANNON STREET, LONDON, E.C.4.

Telephone: CITY 8346.
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This is an excellent crystal
receiving set, which gives
very good results on all wave
lengths from 300 to 1,500
metres, and is suitable for
receiving broadcasting from
ships and long - distance
stations.
The adjustments are simple
and easily made, and the
silicon crystal detector well
maintains its sensitive state.
No batteries are required.

The set is sent out complete and includes
100 ft. coil of 7/22 stranded copper
aerial wire, 2 shell insulators, and one
pair 4,000 ohms double headphones.
Every set is tested and guaranteed to
receiving broadcasting up to 15 to 20
miles, and Morse signals from much
greater distance.
The " FELLOCRYST " is British Made throughout.
Approved by the B.B.C. and Postmaster General.

PRICE Complete £3 15
Inclusive of all taxes. Postage. 1 6 extra.
Extra 4,000 ohms double headphones ... 21 6
Inclusive of all taxes. Postage 1 -

FELLOWS MAGNETO Co., Ltd
LONDON, N.W.10.

Telephone : Telegrams :
WILLESDEN 1560-1. " QUIXMAG," 'PHONE, LONDON.

"city yooc( 49.eacte

APOLLO RECEIVING
SET.

Passed by P.M.G. Marked " B.B.C."
the Apollo is of extreme simplicity, yet perfect in every way. It is

con pi ,te down to the minutest. detail Tuning is effected by means of a
variometer,Type 00 which has been
proved by con.
scant tests to
be the bast
system. The
" Pericon "
Crystal - ac-
knowledged to
be the tinest
crystal in the
world-is care-
fully enclosed
in a glass
cylinder, and
is therefore im-
pervious to
dust. Although
the " Apollo "
is very sensi-
tive it will
withstand a
good amount
of misuse with-
out getting out
of order

COMPLETE

£4:8:0
Including Royalty.

DESCRIPTION
Receiving Set
in handsome
solidHaheigany

Case, comprising specially sensitive " Pericon "
Detector, N'ariometer 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.)

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

particulars in Catalogue.

CRAIES & STAVRIDI, 4, BOHM. ROW, LONDON, E.C.1
AGENTS WANTED.

!TIMINSMIS/IMOMallIMMISM21/MMITOMreseiftrlageirmaarti

HARMSWORTH'S NEW FORTNIGHTLY PART WORK

ONDERSV

pAST
THE ROMANCE OF ANTIQUITY AND ITS SPLEN.-
DOURS TOLD IN PHOTO, PICTURE, AND STORY

To be eomple'ed in 24 fortnightly parts, 5/3 per part

A vivid survey of the peoples of ancient times; of the world's
vanished civilizations, and the marvellous palaces, tombs, and
monuments left as the traces of their existence.
Sumptuously illustrated with hundreds of beautiful photographs
and many coloured' plates this great new work-a true wonder tale
of unsurpassable variety-will fascinate and interest you from first
page to last.

PART 1-NOW ON SALE, i 3e.
contain6

THREE SUPERB FULL -PAGE COLOUR
PLATES 01 THE TREASURE TOMB OF

TUTANKH-A MEN
In this part-and continued in succeeding parts-the wonderful
story of the Luxor excavations will be told -and pictured in photo-
graphs thus placing on record for the first time, in permanent and
beautiful fiirm, the full-aceotnit of these sensational discoveries.

BUY YOUR COPY OF PART I AT ONCE

a

IlwalessmaaeMeamaosagirmasa /OaamiseMies ansnssaimearzesetamt



STERLING

Heaciph011eS
CANNOT BE SURPASSED
FOR WORKMANSHIP &
HEARING QUALITIES.

No. R. 1258
G 1A-1 11,RN

120 -ohms £1- 9-6
2,000 - - 1-11-0
4,000 - - 1-12-0

No. R. 1258.

No. R. 1281
Specially Suitable for Ladies

120-ohMs £3-3-0
2,000 - 3-6-0
4,000 - 3-7-0

No. IL 1238
(Manufactured 'under Brown's
Patent No. 134353/18 by Sole

Licence)

No. IL 1281
(Manufactured under Brown's

Patent No: 134333 by sole Licence)

No. R. 1238
11IARCONI STANDARD

120 -ohms £2-5-6
2,000 - 2-8-6
4,000 - 2-9-9

To be obtained from all dealers or direct from

Sterling Telephone & Electric Co. Ltd.,
TELEPHONE HOUSE:

210/212, Tottenham Court Road, London, W.I.
Telephone : Telegrams :

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

Works : DAGENHAM, ESSEX.
BRANCHES: MANCHESTER: 14, St. Peter's Square.

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

We guarantee that all Broadcast Radio Apparatus sold by -vs
conform, with the conditions of the Broadcasters Licence issued by
the Postmaster -General.

THE MIRACLE OF THE AGE

ENABLES THE DEAF
TO HEAR.

READ THIS EXCERPT
from the " Evening News."

9,2,1923.

With smiling face and head nodding to the
time -'of the' music,' a deaf man listened at the
Red Dragon. Accessories Office . . .

He had heard nothing for eight years, and
when he entered the room he had to be directed
to his seat by motions of the hand. The loudest
shouting was of no avail with him . . .

" You can hear?" an " Evening News
representative wrote on a slip of paper and
handed to him.

" Yes," he replied, " I can hear quite dis-
tinctly, and can follow the music well. It
is marvellous. I have not heard a sound for
eight years . . ."

OUR AGENT'S REPORT.
" You doubtlessly have read the reports on

Wireless Experiments for the Deaf which I
carried out under the auspices of the London

Evening News,' and reported fully by them on
the 9th inst.

" I am pleased to inform you that the Instru-
ment used by me during these experiments was
a type 34 Crystophone which gave every
possible satisfaction.

" Although this Instrument has three valves,
it was only found necessary to use a Crystal as
detector and two valves amplifying, notwith-
standing the fact that five pairs of headphones
and an Amplion Loud Speaker were in use at
the same time.

" The Crystophone type 34 is the finest
Instrument we have yet handled, and we wish
you every success with it, and have no objection
to your using this letter for any purpose you
desire.

" (Signed) MEEKAN ROSE."

NEED MORE BE SAID ?
There is a Crystophone to suit your purpose

and your pocket. Write for. Catalogue
TO -DAY or take advantage of our deinonstra-
tions each evening from 7 to.10.30 p.m.

STOCKED BY ALL PRINCIPAL STORES.

THE CRYSTOPHONE
MANUFACTURING CO., LD.
16, WELLS ST., OXFORD ST.,

LONDON, W.1.
TELEPHONE No. MUSEUM 1664.

ad
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