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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. Stamped B.B.C.
We imvite

Tuning range 200 to 2,000 Metres. Dimensions 12 ins. X 8 ins. x 6 ins.
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. i Home Wireless Set. None are genuine without. Unconditionally
Guaranteed Supplied for use with “ B.B.C.” or experimental licences.

No. 1. dJunior Set.

Simjlar to above, but smaller, and with Single Slide Tuning Coil.

e

Complete.

NEW WEST-END BRANCH.

For the convenience of our
customers we have opened a
branch at

No. 2, GERRARD PLACE

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

MITCHELL'S ELECTRICAL &

- WIRELESS, LTD,
McDermott Road, Peckham, London, S.E. 15.

(Next to Shaftesbury Theatre)

where commodious accommo-
dation enables wus to
carry large stocks and
save you that journey

to Peckham.

RETAIL BRANCH :

188, Rye Lane, Peckham, S.E. 15.

— Chelsea Steel Masts—

The Chelsea hollow
steel mast stands 30 ft.
high, is built in four
sections, and 1s sold
completely equipped
for fixing.

The equipment in-
cludes—30-ft. mast,
painted battleship
grey, sole plate, in-
termediate and to;
stay plates, 6 steel
wire guy ropes, 3
2-ft. long iron earth
pegs, 6 strainers,
12 § hooks, and 1
galvanised pulley
block.

PRICE F.O.R.
£5:10:0

go-ft. Mast with
extra set of guys

£9:0:0

Prompt Deliveries
y from Stock.
THe "CHELSEA™ AERIAL MAST. 5=~ TRADE SUPPLIED.

CHELSEA MOTOR BUILDING
CO., LTD,,
164, King’s Road, Chelsea, S.-W.3.

|

ExiQe

BATTERIES
HT. Wi
Batteries

for
Valve Sets

24v, 28v. 32v.
Type B.K.

- ——— —— — o ——

1 Stand No. 37

| Al British

| Wireless Exhibi-
| tion, Manchester,
|  March 17th to

| 24th, 1923,

Owing to the demand for these bateries,
all orders will be dealt with in strict rotation.

Prices

approximately one shilling a volyg

Ask for Leaflet 4030

?Ci:fhluribe

ELECTRICAL STORAGE
COMPANY LIMITED.

CLIFTON JUNCTION,
Nr. MANCHESTER.

AVENUE, w.C.2.

58. DALE END, BIRMINGHAM.

219 229, SHAFTESBURY
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WIRELESS CONTRACTORS

PRIVATE INSTALLATIONS
AND .
SOLE AGENTS
FOR
MARCONI'S WIRELESS TELEGRAPH CO., LTD,,

FOR ALL PLACES OF PUBLIC ENTERTAINMEN1 IN THE

UNITED KINGDOM.

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

(The Triumph of the Masler Mind)

THE 2 )
< HALL MARKS = y

-OF EFFICIENCY \/ ke

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 TWireless’).

- WALTURDAW &
¥ LTD.
WIRELESS DEPARTM‘ENT,

Head Office: 46, GERRARD STREET, SHAFTESBURY AV'ENUE, 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, Bt. John’s Square,

81, Dunlop Street, Glasgow,

99 o
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Build your own set with

BURNDEPT Accessories

BURN

BURNDEPT -PATENT COIL3
(Patent No. 168249)
are wohnd with ample air space
between each layer, thu3 ensuriug
a minimum self-capacity.  Coils
75-1500 multilayer coils with swave
length range 750-25000 metres.
Setof9 .. .. .. £410 0 A

VALVE HOLDERS,

turned out of solld ebonite rod.
fixed to panel by singlefsocrew.

sent post free.

No. 241 .. .. .. 2 0A
No. 280, mounted on ebonite panel
and boxed .. .. .. £010 8 A
No. 284, complete de-

tector unit.. .. .. £1 00 A

ANTICAPACITY SWITCH,
specially designed for use in Radis
Circuits. Capaclty reduced to a
minimum.

TELEPHONE TRANSFORMERS.

For use_with 120 ohm telephones
and Youd speakers. Lach tested at
500 volts winding to winding.
Distortion and leakage noises re-
dnced to a minimum.

MANUFACTURED BY US IN
., OUR FACTORIES AT BLACK-
" HEATH AND USED IN OUR
FAMOUS RECEIVERS.
Write for our Catalogue,

Amateur and Experimental.
Section IlII: Broadcast.

BURNDEPT, LTD.

London Office and Showrooms :
15, Bedford St.,, Strand, W.C.2,

AERIAL & EASTNOR WORKS :

Londen Assurance House, Bond-Place, Leeds.
61, Bridge St., Manchester.
133, New St., Birmingham.
93, Holm 8¢., Glasgow.
£ Playhouse Arcade, .

No. 235, 1 pole change over £6128 A Blackheath,
No.236,2 , . . 01504
No.237.3 » »  » E0178A
No.2385 » a  w £100A

Bank Bldgs., Middle St,
Yeovil,

DEPT! &

1
f

CONCERT (QOILS
are single layer coils wound en
ebonite, and are the most eflicicnt
coils for the reception of wireless

gpeech. Set of 4 concert coils
81—S4 .. .. .. £100A

RHEOSTATS,

moulded block of special heat-re-
sisting composition, ebonite knob.
No.270,7ohms,lamp £0 5 0 A
No. 275, a3 270 in wal-

nut box A .. 8012 8 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 tine adjustments to be
%mml!.SS f
‘No. , for mounting £1 10 0 A
No. 136, on oak bass

with terminals €215 0A

INTERVALVE TRANSFORMERS,
designed to give maximum ampii-
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.

Section I:

S.E3.

Guildiord,

INlo. ggz, \mmom;ft::l’d £1 0 T3 Nor 203 in e shed €1 5 .08
o. 285, in polished 246, George St., Aberdesn, walnnt box, ebonit.
walout box .. £110 03B E g panels and termimﬁs £117 6B
Ry i il ]
s DR OW NS a— R R e
— € J .f 1 .
™ 7
NIV AN O ust as if I had switched

A Featlcel
HEADPHO
BRITISH
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 f[ree,
gitves you details
of our Wireless
Headphones, _Loud
Spealkers, and
— Amplifiers

&

NES

Tyr P “Featherweight,™ Actual
weight, including cords, is 6 oz, only.

Obtainable from All Wireless Dealers.

S. G. BROWN, L™

London Shoiwcrooms (Retail only) :

19, MORTIMER STREET, LONDON, W.1..

Head Office & Works (Trade Only) : Vietoria Road, North Aecton, W.8

in another Valyve.”
Read the testimony of a user of Crystor Cowl Insulators

1 ’ “1 was recommended by Mr, —— (1 well-known

“to fit your Cowl Imsuiators to my aerial Jmetemm)

:“ eflect was extraordiuary; it was just as it 1 had Switched
‘ :: in another valve . | I rcceived signals II h‘aﬁg I
pever heard before 8. D. (Ealing) *

THE ONLY WAY TO
1007

OBTAIN
AERIAL EFFICIENCY
USE

(f s PUS {00y
Laiee] COL
INSULATORS

é
F g" (Patent Applied for)

CRYSTOR AERIAL INSULATORS .. ..Price 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 :

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

'Phone : Museum 2672, ‘Grams : Adragonaz, Wesdo, London.

o
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POPULAR WIRELESS

March 3rd, 1923.]

SCIENTIFIC ADVISER, SIR OLIVER LODGE, F.RS, D.Se.

[Evex"y Friday.

TOPICAL NOTES AND NEWS.

Our New Cover.

OW 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 henest truth, I did
not care very much for it myself. After all,
PoruLar 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 rather a special effort, as

1 think you will agree when you glance
1hrough the pages.
the announcement that Sir Oliver. Lodge
has accepted the appointment of scientific
adviser to.PopuLArR WIRELESS, and the
first of a series of articles by him appears on
page 3.
Altogether a “bumper ”’ number.
’f * #*

Northern Ireland Licences.

T has been arranged with the: Govern-
ment of Nerthern Ireland that licences
for wireless stations for the reception

of music and other matter broadcast by
wireless tclephony shall be issued at the
Belfast Head Post Office in approved arcas
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 broadeast 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, mdlcatmg that, the apparatus

is of a type approved by the Postmaster-,

General,
* * 4
Glasgow Broadeasting Statiom.
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. Eckers
lcy chief engineer of the British Broadcastlng
Company, bave selected a site for. the studio
and office, the equipment of which will be
carried out without delay.
* 4 *
Wireless in the * House."
HETHER the Post Officc will introduce
~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,

For one thing, it earries -

- Rupert Stanley, LL.D.,

in, too, they knew the

-steamship companics

Higher Education Broadcast.

IT is reported that lectures given . at
the Sotrbonne, 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

sueceeds, it is hoped to send out courses on
specialised and technical subjects.
* * *

An Up-to-date ‘‘ Charabanc.”

MOTOR coach was seen recently in
Birmingham fitted with a wireless
installation. An overhead aerial en-

abled the passengets to hear all the broad-
casting programme by means of a four-valve
sct and loud speaker.
* * *
The Radio Association.
T is announced that Sir Arthur Stanley,
C.B.E,, C.B, M.V.O,, has accepted the
Pre51dency of the Radio Association.

* * *

land & Wolff, Ltd. The first to be

delivered includes a wircless 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

accoynmodation is veduced 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 sgpecial committee, an * aerial

hunt *’ to locate and endeavour to * round

up " ocal amateurs not yet members of the

society. I cannot help wondering how

many hcence dodrrels 7 were startled by

these worthy * m\(stlcrators during the.

above proceedings. )
* & *

A Reduced Wave-length.

HE Cardiff Broadcasting Station had
not' been in operation for many days
before it became “apparent that 395

mctres was much too near the 385 of

(Continued on next page.)

Wireless in Warfare.
N informative lec-
ture on .the
subject of the

OUR SCIENTIFIC ADVISER.

development of radio
signalling was deliv-
cred recently by Major  F.R.S,,
M.LE.E,, principal
Municipal College of
Technology, Belfast, .to
the members of the
Belfast Transport

% Popular Wireless.”

It gives me great pleasure to announce that Sir Oliver Lodge,
D.Sc., M.LLE.E,, has accepted the post of scientific adviser to

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
vill keenly appreciate the acquisition of the serviees of such a well-
known scientist as Sir Oliver Lodge in the capacity of scientific

Officials’ Club, at their
rooms, Queen’ sSquare

The lecturer gave a
vivid description of the
use of wireless tele-
graphy during the war.
He e‘q'lamed 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-

movements of Zep-
pelins, and were able to
send accurate inform-
ation, regarding them
to the proper sources.

* * *

Wireless on Lifeboats, .
N order for 14 life-
boats for some of

the leading

has just been com-
pleted by Messts. Har-

One of the latest. photographs of Sit Oliver Lodze

adviser to * Popular Wireless.””—The Editor,




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
eets installed especially for 2 L O will now be
rendercd useless by jamming from Cardiff.
However, if the intentions of the B.B.C. are
carried, as they will be if the public support
them, therc 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.
E & %
Still Increasing.
CCORDING to the “Birmingham
Post” there are now 10,000 wireless
scts in wse in Birmingham and dis-
tricts. I wonder whether a margin is allowed
in this estimafe for the “ Bilkers.”
* % . *
Novelty Wearing Off.

HE B.B.C. statc that the cost of upkeep
of their various stations is very con-
siderably incrcasing. 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 nere normal

THE IDEAL HOME EXHIBITION.

The Daily tMail 1deal Home Exhibition, at
Olympia, should he visited by every reader
of POPULAR WIRELESS. In the New
Gallery Haill there is a special Radio Sectioi.
Some forty-two prominent wireless manufac-
turcrs have booked stalls, and some of them
are reviewed in this number of POPULAR
WIRELESS., The review will be .concluded
next week, and wil be followed by a sum-
mary and criticiem of the mes! original and
useful features seen at the Radio Section of
the Exhibition, Soscial photographs are be-
ing obtained for this critigue. Readers in
the provinces who are unable to attend the
exhibition will find the compieted review of
ifhe exhibits of great use, and as there is
surc to be a big demand for future numbers
of POPULAR WIRELESS it would be
a2dvisable to order a copy in advance.
THE EDITOR.

figures arc 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 therc will always be a very
Jarge nuinber 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.”
* ] o

The B.B.C. Frogrammss.

DEPUTATION 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.
| ALL roads lcad 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 somc 42 premincnt firms
arc cxhibiting there,

Popular Wircless Weekly, March 3rd, 1923.

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

So roll-up in your thousands !

* * s

A Talk for Scouts. ‘
HEAR 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.

B3 ES &

Various Items.

ESSRS. A. W. GAMAGE, Ltd., inform
me that their stand number af
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
geason, on March 19th.

£ * %

T 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.

Lo B kS

The Radio Waveora. Co. has removed to

14, 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.

* * K

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
broadecast, in order that there may be closer
touch between Parliament and the people.

~ - ARIEL.

Newcastle Broadeasting

casting Programmes.

Nore.—The Bar Lightship, Livorpool,
sends telephony at 7 am.,’9 am, 11 am,
12 noon, 1 p.m., and every two hours until
9 pm. Calls *“Dock Office.”” Liverpool
answers ‘‘ Bar Ship.”

In addition to the regular transmissions
garried on -between the British amateur

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

Station. Call sign.  Wave-length Remarks.
in metres,
London  Broadcasting ]
Station, Strand 2LO0 50 369 ., Usually every evening, 5 to 5.45 p.m. ;

Ve

—C

Z il ‘.

7 and 9.30 News; 7.156 Orchestra;
8.25 to 10.30 Music.

Station 55 .. 8NO . 400 .. Asa rule from 7 to 10 p.m.
Manchester Broadeasting
Station R RCAZ YA 385 Evleory evening, usually from 4.30 to
.m.
Birmingham  (Witton) R
Broadcasting Station 51T 00 425 .. Every evening, usually from 6.30 to 10
= p-m. (News, Concerts, etc.).
Glasgow  Broadcasting
Station oo .. 58¢C 415 .. Commencing shortly.
Cardiff Broadecasting
Station .+ . BWA .. 353 .. 5tol0pm.
Croydon oo .. GED .. 900 ,, Throughout day to acroplanes.
Paris .. . .. FL .o 2,600 .. 11.15a.m. Weather report ; 6.20-7 p.m.
Weather report and Concert; 10.10
Concert,
Konigswusterhausen .. LP s 2,800 ., 4to6.30 pm.
The Hague 1! .. PCGG ., 108 ,, Sundays, 3 to 5 pm. (Concert.)
Haren .. 50 .. OPVH .. 1100 ,, 120%. and 16.50 0’c. Telephony.
'Radio-Electrique, Paris —— e 1,665 .. 6.5p.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 pm. Saturdays, 4.30-7.30 p.m.

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

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 caré in tuning. Wave-length,
900 metres.

All times given are G.M.T.
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given in this issue.

in another special supplement.

SOME WIRELESS OBSERV ATIONS.

By SIR OLIVER LODGE, F.R.S., D.Sc., MILE.E. (Scientific Adviser to POPULAR WIRE LESS.)

Sir Oliver Lodge has written a series of articles for POPULAR WIRELESS, the first of which is

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 i
Y Readers will be glad to learn that Sir Oliver Lodge has also accepted

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

T 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 instella-
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
capacity, 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 height, 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 limitatigns 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, dependg on
the eapacity 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
supplemented or reinforced and made
effective by a considerable amount of self-
induction. But whereas the eapacity area

may Wwith advantage be as extensive as
rossible, there is no advantage in extending
the self-induction; on the contrary, there
is an advantage in compréssing 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-induetion 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
dnd 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 éapacity 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 wirc 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, sinee 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. 8o it is

evidently a question of compromise, and-

the best result has to be found by practice.
Some capacity between the turns is ineyit;
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 arc 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 conmiparison. Of course, the wire must bo
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

-to carry the current;

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
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 13 cleat
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 oater 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 rcally 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 sepatrated
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 caleulation; and
the best method of obtaining the separation
‘can be left to instrument makers.

The main consideration is to use as little
wire as pessible in the self-induction part
of an aerial; or, in other words, to wind
the coil so as to get the maximum sclf-
inductionn 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 nexi
week.)
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"THE ADVANTAGE OF A HIGH AERIAL.

By ‘“NORAB.”

OSUL, that “ bone of contention ” of
the: Fastern 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-
Ler, 1918, when our troops occupiced it, and,
a3 o wireless enthusiast, was delighted
when we discovercd that the German
wirelgss station had fallen into our hands,
intact.

The first point of intcrest and surprise
wag the very high aecrial that ‘the station
possessed. It stood out defiantly against

Portable Mast used at Mosul by our troops during
e War,

2 background of beautiful blue sky, relicved
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 Mosu! radio,
because he worked incessantly and
“ jammed ” our reception unmercifolly.

Every Possible Foot.

The installation was of the usual mobile
Telefunken 13-kw. pattern, with a normal
range of 250 miles, but I have reason to be
certain that a much greater distince was
spanned when it was so desired. The

clefunken apparatus has always proved
itself remarkably cfficient 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 demonstratced.

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
erectcd, and this factor very materially
assistcd both the transmnitting and recep-
tion distances covered by the stations.
The photograph of the mast .at Mosul
reminds me of the height question. Ex-
periments have proved that up to a distance
of about 200 miles reception
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

varies

“had” signals, and has made regular
communication possible, where otherwise
it would have becn useless to have atterpted
to carry on. '
Many persons will not, of course, be able

" to erect an aenal 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!

“HARASSED HUMOUR.”

An Impression of F. W. Thomas Broadcasting at 2 L O.
‘By K. D. R.

THERE is a peculiar, weird, and almost
paralysing atmosphere about a broad-
. casting studio, with its horrible silence
and heavy draperics. I have watched
many vocalists and entertainers go cheerfully
up to that seventh floor of Marconi Houso,
bound for the studio of the London Broad-
casting Station for the first time, chatting
gaily, as if speaking into a microphone was
the casiest thing in the world; but the
moment that they enter the room itself a
great change comes over them. The gay
manncr 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 thc uncanny
stillness that pervaded everything when he
went to 2 L O 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 the forbidding looking instrument
into which he had to speak.’ He glanced
behind him as if secking eseape, but the door
had swung quietly to, and theve-was nothing
for it but to go on and hope for the best.

“ Whatever did 1 come here for ?” he
groancd.

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

“Funny ?” he gasped. “ T am not a funny
man, and even if I wereI 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 towaids
the monster.

Quite Harmless.

Uron 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
funnicst 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 he
liad had quitc enough, but after a little per-

. suasion consentcd to rcad another.

* Well, what did you fee! like ? > [ asked,
when he had finished.

* Feel like ?  he said ; * like.nothing on
carth ! It is about the worst evening that [
have ever gone through. Ugh!”

“1 am sure it went off quite all right,”,
1 remarked.

“T hope it did. All the afternoon my
friends have been pulling 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 sce 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 [
get home. I think that there ought to be
some arrangement here so that the speaker
can hcar what it sounds like while hc is
speaking. 1 suppose it is rather a difficult
business, though. I wish T could have
heard what sert of an idiot I was making of
myself: Still, T shall soon know when I get
home.”

Once more 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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.................................. Ideal Home
s Exhibition
o, OLYMPIA ,LONDON,W, | Admission
Dty MARCH 1stto24m1023  Aréen

Come and See the
Radio Exhibition

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

Th° Bzggest and
Best Exhibition in

‘the history of

Olympia

Bungalow Town

The Ro;érGarderis |

Young Farmers’
Demonstration

Radio Section

Cairo in London

Poultry Section
Food and Cookery

Furnishing and
Decoration

Lighting and Heating

Music and
Recreafion

Labour Saving

tions and improvements?

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-
Come to
Olympia and have them explained to
you.

Have youany Radio problems? ‘Come
to Olympia and let the experts advise
you.
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CONCENTRATED EFFICIENCY

—the Condenser Condensed.

The new ‘' Polar " Variable Condenser embodies
max:mum efﬁcwncy with minimum dlmensmns at
_ minimum cost.

Made in three ranges:

0001 to .001 mfd.

.00005 to .0005 mfd. 0
00005 to 0003 mfd. '
All types are of the same dimensions—3 ins. by
3% ins. by | in.—and sold at the same price ' — ,

14/9' for pa_nel ‘mount_mg. Post free.
20/9 mounted. in polished wood case. Post free.

« POLAR " THREE-COIL TUNING-STAND.

Of sotind design, good workmanship, and fire finish.

=

! The centre coil is rigid, while the outer ones can be
rotated mdependently 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 hlgh]y 1acquered and the complete instrument is
! finished in a frstclass manner;

Price 31/- rost frec.
THE

RADIO COMMUNICATION C©9]™

35, NORFOLK STREET, -LONDON, W.C2,

ERANCHES:
NF:WCASTLE: SOUTHAMPTON: CARDIFF: . LIVERPOOL: GLASGOW:" ]
117 Sandhill. 19 Queen’s Terrace. Atlas Chambers, James Street. 67 Dale Street. 116 Hopé Street.
{ {7 WARRINGTON-—S? Bridge Street. - ABERDEEN—9 Hadden Street. i
AL IDEAL HOME EXRHIBIT.ON—Stand 40, New Hall Gallery.
ES . i
L - 3 A 2 5 B - 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
J. placed on record that the launching
ceremony was both sparkling and impres.
sive. - Well, «“ South Walians ! have waited
long and impatiently. Many recciving
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. gh; L;)rdLMadyOé ot iCaa'dlg Operéing tltze S!%tlgnE LeftLtodeght :— Mr. Reith, Mr. Burrows, Mr. Frad
e, e i oberts, Lord Gainford, Capt. on he M
Distinguished Visitors, b api romp! Noote. Mx Joh:r c"yaym' of Cardiff (at the Phone), Sir W,

Through the great courtesy of the station
director, Mr. Frcd 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.
RBiggs), Sir William Noble, Sir W. R. Smith,
Mr. John Duncan, Mr. J. C. W. Reith
{General Manager of the B.B.C.), Mr. Jobn
Cory, Capt. Crompton, O.B.E. (Supt.
Engineer of the Cardiff G.P.O.), and Mr.
Arthur R. Burrows (director of programmes
{or the B.B.C.).

Speaking into the microphone, Mr. Reith
introduced Lord Gairiford 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 lmprovement in’ transmission.
The King’s Speech.

Lord Gainford opened hig ‘speech with
the appended message from Mr. Lioyd
George :

Tt 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 marvellons - e
discovery, and amn glad that Wales is taking Listening-in with the presentation set in the Mayor’s y Patlour at the City Hall, Mr3. Coope and the
part in, and benefiting by, the progress Lady Mayoress are seated in the front tow.
which is heing 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 he conveyed directiy
from the House of Lords to all broadcasting
stations, Unfortunately, and without-
apparent reason, the suggestion had heen
turned down.

Deaiing with Possibilities.

Sir William Noble, a director of the
company, then addressed the wunseen
audience, concluding with the hope that the
great musical festivals of Wales would be
broadeast, ‘“so that many  thousands
sitting by their own firesidle would agree
‘with the poet who wrote :

« And the night was filled with musie,
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 listencrs-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 hate begun to recognise that there Left to nght—l‘ront Row :—Mr. Mostyn Thomas (at the Phone), Miss Gladys Palmer, Mr. W. E

. Carston, Madame Fairburn, Madame Dilys Jones-Thomas.
(Continued on next page.) Back Row —(standing) Mr. John Hill, Mes, John Hill, Mr. Ronald Chivers, and Mr, Fred Roberts,




THE CARDIFF BROADCAST.-

ING STATION.
(Continued from previous page.)

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 ? 7

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
placein 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 giff, 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 musie.

It is necessary to state that the music
room 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
houscd at the Canton Power Station.
Owing to this latter, the transmission can be

d ev ery few minutes on a receiving
instrument placed in the ante-room to the
music chamber. Transmission is thus found
capable of improvement by theimmediate 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-
cfpuou.

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 room
would not comfortably hold more than the
officials, the musicians, and two or three
guests. Pleasure was manifest on all fa.ces,
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
Porvrar WIRELESS. Unfortunately one of
the negatives, that of the Loird Mayor
speaking, was spoiled owing to the crush
i the doorway. The one shown herewith
fakes jts place. The second special photo-
gxaph is that of the artistes, with Mr,
Mostyn Thomas singing, and with our
special representative standing at the back.

A Telegram Arrives,

Our hearticst congratulations to Mr. Fred
Roberts on his sucocssful debut as director
of musié. His prograninie was both high:

_gratulations

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 secondcd by

his colleagues, Mesmrs. |

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-
on his
fordship’s speech, and
which had been clearly
heard by Mr. and Mrs.
Pease.

I litustratéd  de
scriptive avticles of
the Broadcasting
stations are wel-
comed. Copy
should not exceed |
1,000 words tn
length. Photos
‘should be very |
clear and *“ sharp.”

Populai- Wireless Weekly, Mareh "sid, 1923,

The aerial at the Cardiff Broadeasting 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. &. 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.

_- Effective Telephony
' Receiving  Range,

25 Miles

with surprising
clarity., Telegraphy

130 Miles

The ONLY Crystal
Set that includes
BROWN’S °PHONES |
(High Resistance, |.
Super Semnsitive) |
withiout extra cost.

. i — e P
P | GAMAGES INTRODUCE ‘AN IMPROVED
SINGLE-VALVE BROADCAST RECEIVER IN | | BROADCAST CRYSTAL REGEIVING SET
Fully licensed by Postmaster-General. Regd. No. 226. Tuning Coll wound with
MAHOGANY GABINET ?vﬁlt l’t]]l:dll‘tly “Lrle :&\’(l |mpped lg s;ivcn {)lgﬁcsb ’%hls \\lr’tlnen us]ed in :onjunction

N 1 e variable ndenser, which 1s of es i
gﬂ&gc&&n& s%{l; gcgntﬁtfl,nc{(l) 431~ q{lﬁre lt-mz;d&ﬁ{naagmg‘ }"mg% II:f;:) good variation of tuning. The C[yst:l Det:cwr d‘é‘s’i‘éheﬁ ‘&)mp(r??é‘:t A fxom
0 Viariablo Combbnser civola mmevcsl nEth L ta00 [EoRIND MiEes. It~ deterlorating the sensitivity of the ‘crystal, contains our famous “ Permanite *

Crystal, which has given such cxcellent results. A Fixed Condenser is incorporated,
ther stages of amplification can be added, and with a low-frequency I 5 P
amplifier o loud speaker can be effectively emploved This compact set | while Terminals are fitted for extra inductance. The only Crystal Set that mcludcs,

without extra cost, a pair of Brown’s High-Resistance Super-Sensitive Headphon
wllll treccll}’lf‘ '1'081?’!1)‘10;\)’ dt':d CODWI‘? &Ot« ff 1?10 'll\mlfss I‘]"[‘]flh‘ﬂ‘:gr‘;}':g The task of ﬂndmg a sensitive spot on the crystal is gﬁmmlsed by mesu?s %tci
clarity. 1¢ Cabinet contains.a section tn hold "phonc B buzzer. Will receive Telephony for 30 miles, and signals from Spark stations
not in use. The lid can then be placed on, keeping the set free from b

using a wave-length of 300-500 wetres for 150 to 200 miles.
dust and preventing damage, ete, Price, includ-
ing Royaltics nnd comiplete with all accessories 1 2 GNS Complete in Polished Mahogany Cabinet, with instruments

mounted on polished Ebonite ; Phones, Aerial Wire, nnd
Valve Panel alone, including Royalties £4 15s. l Insulators ready for use.

—— i - —— o — D . i — — — ——— - = — =1

CRYSTAL CUPS (Actual size) “ MAGNAPHONE ”
Similar to Hlustration,
Tarned Brass, Burnished and lac- 1_Ld HEAD RECEIVERS
quered.  Post 2d. Price 2 ' F:.tted wit,hC udjéusr%:g{e dig~
) phragm omfol e in
CONTAGT STUDS {C“"“C' wear and efficient in use,.
High-class make and finish. 4 Ideal for
No. 1 as illustrated, 3/16 in. dia. by } in. Telephony.
thread with Flange, Washer and Nut. Wound m
No. 2, § in. dia. by 1 in. thread, without
Fl.mge
E No. 3, t in. dia. by } in. thread, without Wound to 4 000 otims, 3 s,
Flinge. No 4, 5/16 in, dia. by % in. thread without 1/6
'Flange. Post 4d. Per dozen

J

l.
é !ﬂ CAMACE onpos

|NDUOTANGE SLIDERS AND RODS

HIQH-CLASS
LOW-FREQUENCY
TRANSFORMERS

As Jllustration. Sullivan
make. Ratio 1-6. Very
eflicient and well-made. -

Price

Complete as Tlustration, with Terminal and Holes drilled ready for
VOLT'AMMETER ﬁxmg. The Slider, which is fitted with smoothly-working Plunger,

ate ead beat. In ensuring perfect contact on the inductance coil, is of Pol-
;ylc‘}\e}l]lgggf;nss 3 ished Eboxx’lclte hnndmmeg{ finished. All metdl parts are 3 9
Case. Reading / made of Bruss Burnished and Lacquered

0-10 volts, 0-35

arops. Prico

1 in. 8quare Rod(13 in. or 14 in. in length) with Slider. I’nce
Triangular Rod Ditto B

Slider separately 2/6. Post 2d. Post 4d.
When ordering state whether for square or trmngulnr rod.

HIGH CLASS | 0.0 Yoot viveen | CRYSTAL DETECTOR

|
]

SWITCHES |CA T AL QGUE | fiffifis#t5
l -
]
]

Suitable for use with

High-Frequency Cur- [ Fully Tlustrated. The Trade’s Lowest };‘}’l%‘(’l"gnd]}f‘“'
rents requiring good Prices for RBadio Goods of thorough it Brao-
insulation.  Beauti- | Reliabillty, ~Write to-day! Itis Free! - Ebon;ist:
fully finishedin Burn- & )

‘ﬁ‘az‘.‘,.m‘“szzt::z% HIGH-TENSION BATTERIES

made 3 9 15-volt units. Easily connected for Valve

Laminnbed work, ot supplied ready in Battery ,
Spﬂﬂs Boxes, Size of mnit, 9 x 3 x # in. _
Well-known for efﬂcxency long

Post 4d, life, and adaptability.

GAMAGES HOLBORN LONDON, E.C.1. (Stand 19 SALERY Olympia)

Price
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CRYSTAL SET No. 1.
Single Circuit Crystal Receiving Set, com-
plete with onc pair double head-phones
and aerial cquipment. Approx. range
(with Standard P.O. Acrial), 25 milcs.

DPrice complete £5 10 0

= =
S -
¥ . =
i e

set, because—

=

CRYSTAL SET No. 2.
Tor more sclective tuning than set No. 1.
Complete with one pair double head-
phones and acrial equipment. Approx.
range (with Standard P.O. Acrial), 30
wiles.

Price complete £9 15 0

do so by using the

Gccop}_\one Sets are .the most efficient on the
market, embodying all that is newest and best in
design, workmanship, and finish.

{GECOPHONE]
devoid of all Technical Complications and can be

installed and operated with the utmost ease.
1s their sahient feature.

Listening-in  Sets, are

Simplicity

If -you desire to positively ensure the best
possible reception from Wireless Broadcasting you can

[CECODHONE

Volume of testimony from satisfied users.

GECOPHONE, 2.VALVE SET
A cabinet Setin polished mahogany of

handsome appearance. Complete with
valves, all batterics and one pair double
head-phones.  Approx. range (with
Standard P.O. Aerial), 100 mules.

Price complete £25 0 0

THE GENERAL ELECTRIC CO., LTD.

Manufacturers (Wholesale only)

Head Office: MAGNET HOUSE, KINGSWAY, LONDON, W.C.2

Branches: Manchester, Birmingham, Glasgow, Cardiff, Newcastle, Dublin, Belfast, Bristol, Swansea,

Liverpeol), Leeds, Sheflicld, Nottingham, 1ull, Southampton, Cork, Aberdeen, Edinburgh, 1pswich, Dundee

RLLT TRADE RARN,

81C2 TRADE MARKL

—
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" LESS RANDOM -REMARKS. |

The second of fwo special articles " of interest to amateurs

By E. BLAKE A M.LE.E.

IN writing my arbicle 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 mecet various needs 2nd con-
tingencies. One of the gieat ruling ideas
in the universe is called gravitation.

Matter in aetomic -or greater dimensions
atiracls 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 cach 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 bylaw 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 her galaxy 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 myreaders will not welcome,
at the moment and in these pages, an
expansion of this particular idea, even
though wircless 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
vigilande is ‘the price of security, eternal
movément is he price of existence. Forms
die ‘and crumble to dust; the heart and

brain of man become dust, but -that dust -

is for ever unwearying 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 observablo 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
séed, “then the plant, and the flower, and
thereafter again the sced. Consider those
vital  functions breathing and blood-
circulation, how rhiythmic the movement
of the ‘intercostal muscles and the rize
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 sucoession 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 entértain 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 oursbeing 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 m harmonio
motion during wave-propagation, and so
also do electrons in alternating or oscillating
currents.

The outstanditg 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 end uses i¥ the beginning of
a liberal education in wireless _theory,
and ss-some grasp of theory is equivalent
to “ knowing what you are doing "—well,
a nod is as good as a wink to a keen
fdllow. -

By means of these sine curves we van re-
present electrical oscillations and calculate
the frequency and wave-length concerned
and the amplitude of the current or EM.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 liow * beats ™ are sct up, and
what arc their frequency and amplitude,
and from the areas of curves we can calenlate
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 owa 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.

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

NTERVIEWED at Birmingham by a
representative of PoPuLsArR WIRELESS
on the vexed questions of wireless ama-

teurs with home-made sets, the Postmaster
General, Mr. Neville Chamberlain, remarked
thatit was-evident that the position in regard
‘to broadeasting is unsatisfactory from the
_point of view, both of the people who cannot
nfiord to pay high prices for their sets, and
‘that of ‘the ‘British Broadcasting Company
aud the Post Office.

“ What the Government tried to do was
to sccure a sufficient revenue to- enable
those who ercct 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 & genuine ex-

perimenter, .but he did not give sufficient
credit to the ingenuity of thc 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 broadecasting programmes.

“ T 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.

1 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.

“T hope, before very long, to ‘announce:
modifications in the regulations which will
surmount .the \present difficnlties.”
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[ THE KALLIROTRON.

] An interesting article describing a wonderful valve combination;

10 obtain a two-thousandfold ’a.mphﬁ.ca

- tion of signal -energy by. the use.of

only twouva}ves appears. an incredible
result, yet that 18 what, hn.s been accom-
gvl::led by the circuit ll]ustrated in Fig. 1.
powerful combination s dué to Mr.
L B. Turner, who has named_it the Kalli-

rotron, from -the. Greek word Kalliroos,

meamn,__ cas fowing.”

"As will.be seen, the. va.lves are connected
‘topether so that the platé of one is joined to
the,grid of the other, and vice versa, some-
what after the fashion of the mythical
scrpents who each seized and swallowed thoe
other’s tail until they both deteriorated into
& spot of grease.

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

1

9i§ult’:i.

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, R 1 and r 1, and “in the
second place it is joined to the- grid of the
valve 2.

A Cumulative Actlon.

Similarly the plate of the valve 2 is fed
by the voltage from a battery, B 2, and is
likewise conmected 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 vaive”

. The potential drop ‘across the resistances
r 1 and R 1 increases accordingly, the vol-_
tage fall across any resistance being .equal -
.to the product of the resistance and thQ.

current flowing through it.

In other words,. the potential gra.dwnt"
between the positive end of the -battery
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 adjacént

ends of the resistances r 1, R 1) is lowered,
‘It follows that the current flowing through
the plate circuit of that valve amd across
the resistances R 2, r 2 is diminished
jaccordingly.

This fall in current in turn lessens the
voltage drop across the resistances R 2 and
r2 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 sc the process
goes on, '

Results on Test.

In a given test of the apparatus, using 3
high-tension of 95 volts on each plate, with
an applied negative charge of 4 volts on
‘the grids, an impulse of & millivolts across
the input gave an output pressure of 8 volts,
or an amplification ratio of 1,600. In this
experiment the value of both the resistanccs
marked R 1 and R 2 was 55,000 ohms, r )
was 9,500 ohms, and r 2 13,600 ohmis.
Ordinary French or R wvalves were
employed. )

“The actual degree of amplification ob-
tained is, in fact, a function of the product
of the two resistances r 1 and r 2.

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

it-is sufficient for a person to speak in a
convelsamonal tone twenty feet from a pair’
of high-resistanco .telephones lying on »
able, and connected to the input terminals.
of a Kallirotron in another room, for loud

B3

speech to'be heard in a second pair of phones °

.connected _across the output terminals.
« 2 An the circuits arc > aperjodie (i.e., contain
_ practically ne inductance or capamty) the

: ~dev1¢:e givessubstantially equal amplification

over wide ranges of frequency, a feature
_which is of great importance, as it avoids
‘distortion effects when used for ampli-
fying speech currents.

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

reach a maximum value for a given small
input, and thereafter to diniinish, go that it
can be usefully employed as a limi€ing de-
vice for minimising the effect of strays and
other atmospherio disturbances, 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 belephony The

frequency of the carrier wave is determined

by the tuned circuit L C, which replaces the
resistance R 1 in the plate path of the first
valye. Specch variatjons 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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Mullard Accumulators

LIST OF PRICES AND TYPES

CAPACITY

TYPE VOLTS Continuous Rating
Amps. 3.
M.1. .. 4 R {1
M.2. L 4 20
M.3. oo 4 . 30
M4, e 4. 40 .
M.6. .4 60
2M2 6 . 20
2M3 6 . 30
2M4 6 . 40 ..
2M6 6 60

Dél.ie'e;J} ex-stock. Use this cz;ilpon fo-r' o}derz:)ig 0

OMPANY, LIMITED

(DEPT. P.W.)

M. Admiralty, War Office, Royal

Battersea 1068
A B C (6th Ed) Bentley’s
Radiovalve Wandscom, London
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HERE is a reason why the Crystophone is different from
T 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

" 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 claims; we cordially invite you to test them
for yourself by calling at our demonstration-rooms any evening
during the BroadcastingConcerts—z.¢., 5.0 to 5.30 or 7.0 to 10.30.

THE CRYSTOPHONE MANUFACTURING
COMPANY, LIMITED,
16, WELES ST, OXFORD ST, LONDON. W.1.

(TELEPHONE: MUSEUM 1664)

i Royalties (varying from 76 w ¥
L £4100); but
: Aerial Equipment,

: Valves, Batteries, etc,

 ‘The Scout™ * ~ *
i Crystal Receiver

. Model 21,
. Model 20,

. Model 30.

T —
: PRICES. |
. There’s s ‘CRYSTOPHONE®
i W cwit every pocket — the !

¢ following prices include  all
are exclusive eof

‘Headphones, &

3100
4150
5100

Royalty included, 7/6

Crystal Receiver
Royaltyincluded, 7,6

Crystal Receiver
Royalty inciuded, 7/8

Crystal and One
Vo ki = 12100

. Model 31.

i~ Crystal and One

vane et 10109

Model 33.

Crystal and Two

© Valves (1 Detector)
: Royaltyincluded,aﬁ/‘g 15 0 0

. Model 34.

Crystal & Three

el 23 00

Sold by all Leading Stoves
and Wireless Agents.
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| THE CONSTRUCTION OF EARTH
ARRESTERS.

By H. E. HAYES,

OST amateurs, taking up an un-

familiar subject, are at first unduly -

anxious as to what is going to
happen : («) If I do a certain thing, and (b)
1f 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
ecxamples—certain precautions are  very
nccessary. Now, at the present time a
large numher of aerials are erected, or
in course of ercction, and many ill-inférmed
people talk . frecly concerning lightning
discharges and the consequent danger to
life-and property:
When the dimensions and height of the
regulation aerial arc considered, this alarm
is, to anyone with even a slight knowledge

the lightning conductor wiring system,
and for this reason such rums are wired
as straight and direct as possible. Most

. readers have secn 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 as
evaporation, friction, = rotation of the
earth, etc. A second charged cloud may
join the first one, and, assuming they are

of equal mass and

T

equally charged, the
resultant potential on
the combined cloud
is, for reasons which

will not be considered

6.1,

SERRATED ARRESTER|

now, greater than that
possessed by either
before contact.

When this electrical
presswre (or voltage)

reaches a certain
value, a discharge will
occur from the clond
to the earth’s surface,

D

or vice-versa. A dis-
g charge may also occur
= from one cloud to
r o o Ao another, but
% \_o MICA.PLATE ARRESTER 2 N0 PPOS

sitely-charged, dloud.

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 discharge, unless by some
{reak cause, improbable but not impossible.
The chances are 10 to the nth power that the
aerial will never be damaged by lightning ;
yet, just t0 make it ahsolutely safe, an
arrester can bc made and fitted at an
expenditure of a chilling 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 consc-
quently is a preventive of the discharge
oceurring. 0

It is also known that given a comparatively
casy. 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 faet, it will not
turn a sharp angle on the copper tape of

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 2 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, notonly did they provide
a path to earth if a

15

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, oné 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<he 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 im?mvement on the two
foregoing types. This arrester, known es
the * carbon  arrester, automatically earths
the aerial in the event of a discharge, bul
may be set clear ‘again without trouble.
A, A! are two brass “angle-pieces, chown
approximately full size. A! should be of a
springy natutre, to hold the earbon blocks
(CC) 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 kecp the carbon blocks in position,
as indicated by L, L. 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. - Failing
soldering the wire on the water-pipe (this
cannot be donc 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.

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, -ag it
presents & 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 [o

FUSIBLE METAL ARRESTER
7 F1G.3.

EARTHING CLAMPD
FIG.4.,

TOSET
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CORRESPONDENCE.

.The Editor, PoruLar WIRELESS.

Dear Sir,—It appears to me that with
the progressian of the amateur wiveless
movement in; the direetion that it is taking,
a great deal of what one can only term
“ unfairness ” s going: to. reswdt owing. to
the present.licensing conditions. It is easy
to mako destructive criticiems: I have
therefore outlined a suggested plan fou
levelling up matters a little.

At the present titne a person desising te
rceeive the extremely fine broadcasting
programmes that ave heing sent out can
obtain cither an experimental or a broad-
casting: licenee,, cither of which iy going to
cost him the same. With a broadeasting
licence he buys 2 reeeiving set and, in doing
s0, pays @ cousiderable fee to the- Broad-
casting. Co., to pay for the excellent enter-
taimuent he is receiving. No seasonzbly
ntinded person. cair possibly object' to pay
£3 or £ for what amounts.to yeaes of lirst
class nightly entertainments. In no ether
way than the .reccption. of hroaduasting
can an individual obtain such cheap amuse-
ment, and eveu education.

Avoiding the Tax.

On the other band, there-are a tremendous
uumber of people whe, in arder to avaid
payment for their share of the entertain-
ments, apply forand obtain an experimental
licence 'under the pretext that. they are
desirous: of carrying, out wireless. expert-
ments. I am afraid that. in many . cascs
this. is also encouraged by the trade.

J, personally, have been ecarvying out
experimental work. ¢ wireless telegraphyv
and telephony since 1912, E am also u
member of. the Radio Association, and
therefore nobedy can accuse me of heing an
ardent and  biassed supperter
Broadcasting €o. I veuture te say that at
one time when ¥ saw my liberty being con-
siderably interfered with, I was one of the
first to criticise the Broadcasting -organisa-
tian, and’l am. afiaid. I have at times, like
neyy  other people, groused about the

moenepadlies of the ether, ete., but after three .

menths sampling of hreadeasting trans—
missions and. a. Very carveful searchiing, into,
the intrivacies of the trade and the diffi-
culties with which the Bieadcasting €o. awe
confronted, 1 think we owe-them our thanks
and. congratulationss for haying se suecess-
folly carried ' throngh the- difficult task,

A Suggested Solution.

FThe puint remains, however, that there
are a very large number of people who have
only become interested in wircless because
of the broadeasting, 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 itself, ,or else the
man with the broadcasting licence paying
for the entertainment of the man with the
experimental licenee.

The nuwmber of people desirous of really
carrying out serious research work in matters
conneeted” with. wireless are very few. It
is one thing building up a set and adding
valves to it in- order to try andimprove the
reeeption of broadeasting, and' it is another

of _t»h(.: )

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 peint of view of being-a fairly con-
tinnons supply of radio transmissions on
which to test apparatus. I he wishes to
listen to broadcasting, as a rule he will be
the first' to be willing to pay for his enter-
tatament.

A Third Licence.

It appears,. therefore, that instead of two
different types of licences, three should he
issued, the first the ordinary hroadcasting.
licence, and~it would be just as well if the
Past Office were to send an inspector round to
ecamine the apparatus held by people with
this liccmee. It is a most extraordinary
thing hew many people with broadcasting
licencen seem to be able to get their sets to
osciflate.

The sevond licence should he an experi-
mental and broadeasting licence. This

licence, given to people who desire to make’

their own sets and who wish to try the
eifects of different circuity on the reception
of broadeasting, sheuld include in its cost
payment to the Broadacsting Co. on the
same scale as: that paid' by people: who are
buying: broadeasting. receivers, 7e., for a
crystal set a man would pay a roya.ltiy on a
crystak ges, ete. If a person had a licence
ta receive on a two-valve set desired to use
a third valve, he should be able toobtain
pernussion:-by paying the difference-in the
royaities ta the Post Office.  After the issue
of the: first leence it could, of course, be
renewed.at the ordinarx licence fee

Something for Nathing !

The third licence, which should be very
sparingly issued, should. be issued only to
serions research workers with considershle
experignee. This purely research licence,
as. it might he called, should enable the
holder to receive or transimit with certaim
restrictions, such asare already in force.

If some such licensing arrangement- were
in.operation, the suceess of the Broadcasting
Co.. would he mere prebablé, and everyone
wauld be payiog their fair share for the
entertainment received.
would grumble at the serious research worker
being exempt from the broadcasting: fees,
as they would to a certain extent compen-
sate him for the expense and time he was
putting in to further radio interest.

It would be extremely interesting if others
of your readers, holders of broadeasting and
experimental licenees, would put forward
their views, more especially if, before doing
s0, they would endeavour to look. into the
matter iras broad-minded a way. as possible,.
realising that in this world it is impossible-to
obtain samething for nothing. and that
there is no more reason why they should
expeet 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,
¢ EXxpERIMENTER WHO ENJoys Broap-
CASTING RECEPTION.”

I think nebody
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The Editor, PopuLaR WIRELESS.

Sir,—In view of the reports appearing from
time to' time in the daily Press of so-calfed.
** Diddlers ” who -are listening-in without
Licences, I should be glad if you could
definitely solve this 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 case, for instancé (and I
know of several others): I made my own
l-valve set about a month or six weeks
ago, and’ at once applied to the PM.G. for
an experimenter’s licence. I received the
necessary form of application, and returned
it duly completed, without delay ; since then
I have had no further word from them.

What then is the position ? T certainly
have ne intention of evading the licenco
fee, and should be only too glad to ‘have
this matter settled.

Scrap the Set ¥ _ 4

This, no doubt, is the experience of scores
of other amateurs. Therefore, I repeas,
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 Revenuo
and, incidentally, the B.B.C. receiving
their just proportion. i

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

T should be obliged if you could settle
this point by an answer in your valuablo
paper. ’ '

Thanking you in anticipation,

I am, sir, yours faithinily,
CHARLES A. SHELDRICK.
13, Cromford Road,
West  Hill,
London, S.W.18

The Editor, PoruLaR WIRELESS.

Sir,—My chent, Alfred Dinstey, Ph.D., of
‘Great:Crasby-(call sign 5 I L), has requested
me to write' ta you with reference to the
réeent abuse of s call sign.

Dr. Dinsley is at present usimg his station.
solely for research purpeses, and it is re-
gretted that - some person. or persens, at
present unknowmn, have been using and
abusing his call sign for the purposes of
transmission.

If this practice does uot immediately-
cease, strictest ipvestigation will be made,
and the facts reported to the Postinaster-
General.

As this practice is not only unfair, but is
also calculated to hinder and retard research
wark, I should be glad if you wauld insert.
this letter in your next issue,

Yours. faithfully,
Frayk H. HexEr,
Seliciter, 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

A WIRELESS SET?

If not, why not make one
for yourself ?

| The

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.

“1 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 aecording to the instruetions, and was rewarded
with success on the first trial. Sunday last was, for me, a red-lettcr
day, as I succeeded with the instrument in picking up the telephonic

for everyone who is
interested in WIRE-
LESS TELEGRAPHY

AMATEUR | sz

Book, is—

ELECTRICAL
ENGINEERING

Nothing is omitted that

a7

THE BOOK-

one that deals thoroughly with every branch

Wireless in an Interesting, Simple and

The best possible

By HAROLD H. SIMMONS, M.LE.E.,
and ALFRED H. AVERY, A.M.L.E.E.

message from London to Geneva at 9.40 a.m. Considering that my

acrial is only 42 feet long and 18 feet high, I think, thesc are grounds

for self-congratulation. I may add that until I became interested in the

article in your * Amateur Mechanie,” I had not the slightest elcmentary

l]}nog'l)edge of Wireless Telegraphy.”"—Mr. E. J. BARNARD (Weiling,
ent.

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  Gramephone. Perambulater Heods. Theatrieal
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.

can be of interest or

use fo thgse interested ALL ABOUT
in electricity. The book GENERATORS

will be of particular use DYNAMOS

to those interested in MOTORS

Wireless Telegraphy, as | TBANSFORMERS

it treats everything | BALANCERS
relating to that subject :g::;rERi _

fully and practically, ARMA%%RZETRUMENTS
clearing away every COMMUTATORS

difficulty and answering

WINDING SCHEMES

Cements. Door Bolts, Hinges. etc. Acids for Etching Metals. Anti- .
fr@ezin'gs%gﬂon, B;\Sgslf-Clgs[‘inf;' iDoor,f Cagttings in nlr(em. Celhllsloid every question. BRUSH GEARS
"arnish. er inds. Machines for oning Raisins. ent
Ironwork. Sundial Pedestal. . Stencil Plates, etc., ete. CONTROLS RESISTANCES
WI
HOW TO MEND A FEW OF THE FULL- | SWITCHBOARDS
ACCUMULATORS
, PAGE PLATES !
Leather Couches. Cane-seated Chairs. Old China. Chair Dottoms. .
Modern Watches. Old Clock Dials. Step-ladders. Oilcloth. Hot An Electric Control Panel-Balancer HEATING
Water Pipes. Windows and Doors. Picture Frames. Pianos, Knives Booster—An  Electric = Coil-Winding POWER
and Forks, Plastering. Gas Fittings. Speaking Tubes. Cooking Machine—Types of Lifting Magnets—
Ranges. Metal Vessels. Pocket and Pen Knives. Leather Bags. Crompton Alternator with Exciter— TELEGRAPHY
Grandfather Clocks. Defective Floorboards. Spectacles. Excessive Portable Testing Instruments—Various SIGNALLING
Outflow at Taps. Dining Chairs. Mirrors, Mantelboards, etc. \Violin Measuring ~ Instruments—Continnous
Bows. Dutch and French Clocks. Floor Tiles. Typewriters. Current Armature—Tramway _ Con- TELEPHONY
Iron and Brass Bedsteads. Cabinet Fittings. Linoleums and Mattings. trollers—Three-Phase Motors— Electric WIRELESS
Oil Paintings. Venetian Blinds. Sheives and Rails. Hot Water Winding Gear—lronclad C.C.—Main
Switchboard—Single Motor Drive with ete., etc.,

Apparatus. Boots and Shoes, etc.

Send to-day for our free illustrated booklet swhich will give vou all
particulars of the AMATEUR MECHANIC, with complete contents,
specimen illustrations, ete., There is no charge or obligation,

SEND NOW

FREE Illlustrated Booklet

Magnetic Clntches and Reducing Gear
Magnetic Separator, Pulley, &c., &ec,

A FREE lllustrated Booklet

will be sent to you on receipt of the coupon helow. This Interesting

booklet gives full particulars of the work, together with specimen

illustrations, terms of payment, etc.

NO MONEY REQUIRE

SIMPLY 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 Iilustrated Booklet, containing all parti-
culars as to contents, authors, ete., of “ THE AMATEUR MECHANIC,”’
also information as to your-offer to send the Complete Work for a merely
nominal first payment, the balance to be paid by a few small monthly
paywents, beginning 30 days after delivery.

NAME weovasennecns.s P I P P e feiesressssimunenean

NO MONEY REQUIRED

To THE WAVERLEY BOOK COC., LTD. (P.Wi.L, Dept.)
g 96, 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
specimen pages and pictures and particilars as to your terms for
small monthly payments, beginning thirty days after delivery.

NAMB pvnnieregertoneronrens Wl o 00 5 0 0 0 o sl - Wo oo 30008
(Send this form or a posteard.)

ALDRESS

P WiL1923.
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" You Cannot Find
/’,‘.,\ﬁ!’;‘?“S BETTER VALUE

HE full range of “Ionophone” models are the finest
WIRELESS : T value obtainable both for the wireless expert

EQUIPMENT AND i and the amateur alike—each model is designed to
3 i {fulfil a specific purpose. We illustrate the ** Tono-

SPARE PARTS phone” 3-valve set, which has been specially designed
LIST i  to enable anyone possessing a broadcasting licence
i {oreceive all the Broadcasting programmes available.
i A good reception is guaranteed on a standard P.O.
: AL LATORS i Acrial from London, Birmingham, Manchester, The
I Vit amp. hr. Each : Hague, and Paris. Prices and particulars of the.
4 30 Actual 1 8 6:  yarigus other ** Ionophone '’ models are given below.
4 20 » 116 6 i Besure you inspect the ** Ionophone " models before’
3 7’4?) » i lg g :  purchasing your wireless outfit.
16 6 ,,3180: _ PRICES :
E HIGH.-TENSION i  CRYSTALSET,including B.B.C.Royalty 4 7 6
BATTERIES {  VALVE AND CRYSTAL SET, including
60 VOgluglsclllﬁm:a:g&nder-g BBC. Royalty .. .. .. 38 00
: TWO- VALVE SET, mcludmg B B .
; DO%%LENE!SEAD- Royalty i . 1115 0
4 000 D I (I?B C Stamped) i  THREE-VALVE SET, n]cludlno' B B. C ) THE “IONOPHONE" 3.VALVE PANEL,
25/6 and 30/- : Royalty 18 5 0 Cabinet (including B.B.C. Royalty) - £16 5 0
AERIAL WIRE i  AMPLIFYING PAN]:Lz VALVE mclud- Complete, witb all accessories- - . £23 0 0
7 X 22 Copper Strand, 3/6 ing B.B.C. Royalty & o 915 0
E per 100 ft. coil. i TFOUR-VALVE SET, mcludmg B B. C - ———————— {3
5“LEAD!NG IN" TUBES Royilty o oo e .. . 2110 0
i Oinlong 1/6each, : F IKE-\;ALVE SET, including B.B.C. 1
; NSULATOR oyalty .. ... .. .. .. ..28 0 0 it - E
-' . 3/9:;0,-{1?2_ : ACCESSORIES EXTRA. F
VALVES ‘Write for a Copy of our llustrated Catalogue.
: g

15/- and 17/6" each.

 cmstaL pEECTORS G. DAVENPORT & CO. LTD.

L ey 99—105, CLERKENWELL ROAD, LONDON, E.C.1.

Better than a Box
at the Opera :

HY face the cold and wet streets or stand in a theatre
\XI queue when you, at your own fireside, can hear the
finest orchestras, singers and entertainers in the land
through an Ericsson Clystal 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 i in a Polished Oak case.
Al fittings of go!d, lacquered or nickelled brass.
]uct connect one terminal to your aerial, another to the ncarest water
tap, move one knob and the evening's entertainment_is beforc you.

With one pair of the famous Ericsson 'Phoncs it costs £5. No further
outiay.

Write to-night for particulars.
THE BRITISH L. M. ERICSSON MANUFACTURING
Co., Ltd., .
International Buildings, 67/73, Kingsway, W.C. 2.

i We also supply really efficient one

: S and two valve sets complete from :
i aerial to ‘phones at very moderate : R S I A I
i 2

prices. Write for our Lists.

RECEIVER
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POPULAR WIRELESS EXHIBITION REVIEW.

A Concise Summary oi the Wireless Exhibits at the ¢ Daily Mail ’ Ideal Home Exhibjtion, Olympia.l

RADIO INSTRUMENTS,; LTD.

Qur stand contains onc: 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
accessories displayed here.

Twenty-four different types of broadcast-
ing instruments arc shown, including sets
fittedwith 1, 2, 3, 4. 5, and 7 valves. There
are also a number.of our well-known artistic
“Lyrian’’ cabinet sets fitted with and
without frame acrials; those fitted with
frame aerials can bec used in any placo
without wires or connections of any sort,
the instrument being completely self-con-
tained. AN “ Lyrian ” sets are fitted with
loud speakers. Two mnew' finc 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 150 to 30,000 metres in one unit are
also shown at our stand. All the R.I. com-
ponents used in wireless and made in our
own works can be scen. Experimenters
will be well repaid by inspeeting these com-
ponents.
A large range of our improved crystal scts
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.
Gamage, Ltd., -are offering 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-
"easting 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
bcmg carefully considered, so that consistent
maximum cfficiency 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 therc is nothing complicated in
“aose sets.

Evéryone is algo interested in amplifiers
for Crystal sets for the purposc of working
either several pairs of telephones, or a lowd
speaker ; thig has also received their atten-
tion, and their single stage amplifiers are all
that may be desired for this purpcse. They
easily claim to havc 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 perfeet
'ghmuahout and the guaranteed receiving
range is 40 miles for telephony.

They will also be putting before the public
a range of new eabinet 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.

and’

There will be several unique features,
particulars of which will be found in tne
circular obtained at their stand. There
will be an cfficient 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 disptayed.

* * Ed

L. McMICHAEL, 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 reeeiving set which consists
of one high frequency valve, 1 detector

valve, and 1 low frequency valve complete:

in polished mahogany cabinet. This set
has been consistently receiving the American
broadeast 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. Loosse
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
¢uch 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 heen 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 M.H.B.R.2 being a
highly efficient set and stamped B.B.C.,coin-
plying with all regulations. The cost of
completc btathII, embodymu this 2 valve
receiving sct, 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 & good selection of ex-Government
apparatus reconditioned, and in some cases
reconstructed for present day use as broad-
cast receiving sets, these of course being

highly efficient, as everyone realises the very.

good workmdnship 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.
is obtained, and it is possible at compara-
tively little expense to build up a 4 or 5 valve
set with these vnits. 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. Broadeast reception up
to 50 miles for speech; also Paris time
signals.
. TWO-VALVE BROADCAST SET (Type
A)—Stamped B.B.C. Entirely seclf-con-

Thus a good screening effect

tained with cxception of batterics. Wave-
length 300-3,000 metres. Broadcast recep-
tion up to 50 miles for speech; also Paris
time signals, Samc 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 sclf-contained
with exception of batteries. Wave-length
300-3,000 metres. One H.F., 1 Detector,
and 2 L.T. valves. Broadeast receptioun on

‘headphones up to 300 milex.

FIVE-VALVE BROADCAST SET (Type
A)—Stamped B.B.C,  Entirely self-con-
tained with the e‘{ccptuon of batteries.
Wave-length 300-3,000 metres. Two H.F.,
1 Detcctor, 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
broadeasting stations.

FIVE-VALVE BROADCAST SET (Type
B).—Stamped B.B.C. Entirely self-con-
tained with exception of batteriecs. Wave-
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 licences only. The most
effective fype of apparatus produced. Any.
combination of valves may be built up by
the purchaser to suit his individual needs.
American speech has been successfully re-
eeived on numerous occasions with these
units. Special patent coils’ 'with excep-
tionally low self capacity are sold for use
with this instrument.

TWO-STAGE POWER A’\IPL[FIER
UNITS.—For addition to "any of our scts
when _exceptionally 1oud signals are re-
qulrcd ; .

i * o
THE IGRANIC ELECTRIC 00., LTD. E4

The Igranic Electric Co.s™1td., say their
exhibit will consist of a eolleetion of modern
wireless- units, as manufactured in their
factones, featunnrr their :

Filament Rheostats, Plain: and Vernicr
types. Intervalve Transformers. Honey-
comb Inductance Coils, Plug and Gimbal
mounted. “Triplug” Ceil Holder, for
table and panel mounting of plug type
Honeycomb Coils. ‘‘ Micro Adjusta ™ 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. Vario-coupler of the Ball and Tube

{Continued. on next page.)
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POPULAR WIRELESS EX.
HIBITION SUPPLEMENT

(Continued from previous page.)

type. Tappcd 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 decrcased 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 notcd Cotton Inter-
woven Intervalve Transformer coils. This
latter winding is uscd on all Igranic Inter-
valve transformers and ensures maximum
efficiency and sﬂent workmo

"

ELECTRIC APPLIANCES LTD.

The Electric App]lance& 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 “tune 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
gignals 300 miles or more. Wave-lengths
300 to 600 metres.

2. Eureka 2-Valve Broadcast Receiver.—
This sct is specielly designed for the reception
of Broadcasting wjthin a radius of 50 to
80 miles. In thec construction of this set
simplicity has been the keynote. A child
can ‘“tune-in ”’ a Eurcka Valve Receiving
Set at the first trial. Only two adjustments
arc 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 verticel.

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 opexa.ted 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 manufacturcd. Its
manipulation is extremely simple, being
precisely the same as for the 2 and 3-valve

gets., 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 cvery set,
whether used with outside or inside aerial.
* * %

RADIO PRESS, LTD. LY

“ Modern Wireless ” the largest British
Wireless Monthly, and a full range of wire-
less books are amongst “the pub]lcamons of
the Radio " Press, Limited. The beginner
will find in * Wireless for All ” and ““ Simpli-
ficd 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.
* * *
§.'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 cfficiency 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 I I’eatherwezght 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 chms;
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 H1 is not called
for, or where price is a consideration, this
receiver, which is practically a miniature
edition of the famous HI1 loud speaker,
affords the amateur the best possible way
of allowing 2 number of people to listen-in
simultaneously. In common with the H1
instrument, it operates ¢n the adjustable
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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 wherc 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 ecircuit 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 instruments ex-
hibited of this new type comprise 2-valve,
3-valve, and 4-valve sets. '

Of the non-reaction type therec 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 O 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 arc included and the valves are
coloured rcd to prevent glare. The whole
set is completely encascd 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!

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

the big fight or the fostball match
froin the comfort of your easy chair;
to hear the latest news before it
can be put into type; to hear
the friendly voice of 2L O wish
you “Good Night” — all this,
and more, will surely help to
make your home an ideal home.

You can have all these pleasures.
in your home by installing a
DESKOPHONE, 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 accec-
sories of indifferent capabilities.

The DESKOPHONE, which is built by us
to our oren registered design, is manufac-
tured under Marcon: patents, is authorised
by the British Broadcasting Co., and has
been lested and passed by the P.M.G.

Write fo1
ILLUSTRATED
CATALOGUE
of Wireless Instruments
and Accessories.
3d. POST FREE.

S T T I T TP PYPT OO PPP PO E T I Gore

THE

THE TRADE
SUPPLIED. g

8 Telephone:
{ HOLBORN 2363

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

HIGH

THE DESKOPHONE SINGLE-VALVE SET
(P.0.) No. 1019.

including Headphenes, H.T. Baltery. Accumu-

lator, Aerial, Lead-in Wire, and Insulalors.
PRICE COMPLETE
£7-15-0

PRICE without ACCESSORIES : £4-15-0.°
Royalties, 32/6 Extra. Valves Extra,

THE DESKOPHONE TWO-VALVE SET
(B.0. No. 2020 ]

Tuner, High Frequency Amplifier and
Detector, complelé with accessories, as with
Single-Valve Set..

PRICE COMPLETE
£12 - 17 - 6
PRICE without ACCESSORIES : £9.17-6
Royaltics, £3 - 0- 0 Extra. Valves Extra.

AMPLIFIER

(P.O. No. 3042)
Low Frequency Amplifier for
use with Singlé-or Two-Valve
Set.  Considerably increases
the volume of sound. This
amplifying unit is of he ulniost
value for use with any of our

instruments.

Royalties. 22/6 Extra.
Valves Extra.

H

Late of
HOIL.BORN.

Reg. Design
No. 594025
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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 unapproached in any other form of loud speaker.

The adjustmertt is simplicity itsclf, and ‘ volume” . Te AR, 1. :
1 Fable Type with
may be regulated toa nicety. “Music Master”
style horn, 14-inch

bell mouth.

. THE
: _ 2,000 ohims £6:2:6
' Other resistances
’ supplied.

LOUD SPEAKERS
The World's Standard

are supplied in a series of 10 medels, suited to every
service-—the Home, Laboratory and Cencert Hall-—
and the prices range from fifty shillings to fiftecn
guineas.

The registered Trade Mark AMPLION on a Loud
Speaker is a guarantee of efficiency and reliability,
and an assurance of Improved and Perfeeted
Reccption.

Type AR. 19,
Table Type with
independent receiver.
2,000 qhms £5:5:0
Other resistances
supphied

Ask for Folder «“ P.1V.”

ideal Home Exhibition é "SR
)) Concers}

|
i STAND 2@‘ ) Grand Model
ﬁ Gallery - New Hall ; with 23-inch belk

mouth.

“/-«—vvvw—\MWyvv
=

2,000 ohms
£15 : 15 : ©

ALFRED GRAHAM & CO. i eiunces

S¢t. Andrew’'s Works, Crofton Park, Londom, S.E.4. - - suppled.

‘Phone : Sydenkam 252 & 1700
‘Grams : * Navalhada, Brock, Lozdon.”

SHOWRQ0MS: The Algraphone Saloon, 25/6, Sadvile Kaw,

Regent Stleet Phone ‘Regent 1075 = ° = T |
SCOTLAND: Mr. F. hi. Mllhgan. 25, Renfrew St, GLASGGW. The above are three of the ien-nmiodels
IRELAND: Mr. Alex. R. Munday, 41, Chichester Si, BELFAST. which will be on exhibitiocn at our stand

&
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By W.-S. SHOLL, A.M.LE.E,

A NOVEL CRYSTAL SET.

E’HE set made and designed by the
writer and fitted info a cigar box 1 in.

deep is-in no wise 4 “ freak,” but a

highly efficient receiver 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 gocd in-
rulation was kept in mind throughout in
view of the limited accommodation avail-
able for, the various umts

The set is a made " 'one, as distinet
from an assembled ploposmon, the whole of
the apparatus being constructed from tho
raw material, nothmnr having been pur-
chased but the ebombe, 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 geries ;
'tumno being accomplished by mounting the
top coil upon a hinged ebonite panel £o as
to vary the coupllno 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 3% in.
by 44y in. bare, being eased down to a
snug fit and screwed down to the bottom
of box. The upper panel measures 4} in.
by 43¢ in. bare, and just works freely
into the sides of the box, and, being serewed
flush with the right-hand edge of the
pivoted member, which is 3 in. square, is
capable of easy adjustment in relation to the
fixed coil, as the square picce-—of wood—is
pivotcd 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 serewed to the upper panel
and the necessary adjustment made with the
fingers.

All contacts are niounted on ebonite, and
to save room the blocking condenser has
telephone pattern terminals s serewed dircet] y
into it-to accommodate the tag ends of the
headpliones.

The detector is the author’s own pattern,
and is fully described in a former article
dealing with the construction of a broad-
castmg sct. The crystal is hertzite, which
lea\cs little to be desired ; half o ** speci-
men * of this erystal 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. Ninec slots are
provided and the winding consists of 44
turns—22 a side—of 28 SW.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-

COu Fixi0 YO MOVAALE SuPFoar

e ranT =

nected to the inside end of moving coil,
and the outside end goes to aerial by
means of an in¢h 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
chonite, which is % in. thick throughout,
except in the detector base, which is & 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

A% in. with a 3 in, lug.

Thirty Shillings Complete.

The small amount of wiring is cffected by
20 S.W.G. tinned copper wire encased in
slecving. Tor 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.

£1xe0 COn

—L_—- TELEFPONE COnDENSIR

Mr, Sholl’s Cigar-box Set compl and rendy}or use.

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—£l
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— betra.ys no’evidence 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
without fear of damage.

HOME-MADE SETS.
Readers holding experimental licences,
and who have. constructed or are about
tp construet théir own apparatus, are
invited to send in short articles describ-
ing the more original and mterestmg
Ieatures 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. ¢




Foputar Wireless Weekly, March sid, 1923.

“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 hst of standard

% . sizes will be sent with name of nearest-Suppher
o

. " o fv Abeloo  OP application to the Manufacturers.
y alaclion 8(/00% cie A Ask for particulars of the ‘“ Ever-Ready " Dry Battery
Yvbran : ”“}' :

for Low Temperature Valves.

The EVER-READY Co. (Gt. Brit.) Ltd., (2%:) Hercules Pk, Holloway, London, N.7.

Per’r‘ectlon in Wireless Receptlon

P.M.G. BROADCAST RECEIVER

is not a Wiréless Gramophone. But,
while designed to yield maximum |
power, possesses a degree of conirol
which Guarantees Perfection in
.Reception;, and Purity of Tone |
combined with the UTMOST |
Simplicity.

THE RADOLION
CABINET 4 VALVES . 40 GNS

5 & Sararrene prrrn sy e

CABINET 3 " . 30 GNS {
PANEL 4 " . 27 GNS |
PANEL 3 - . 22 GNS' }
PANEL 2 w « 15 GNS |

Inclusive of all royallies,

| : RAD'Quo . ] Sole Distributing Agents—
e e e S The WIRELESS AGENCIES, Ltd..

S tieses of all Bepattin” 64, MORTIMER ST., LONDON, W.1.
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PART VIL.—CAPACITY AND INDUCTANCE EXPLAINED.

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

Meaximum sensitivity is obtained -by
“ tuning ” _your aefial—as .a _ violinist
“4tunes ”’ the -strings of his instrument,
There are two ways of tuning a vialin 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 fension
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. v

You have, no doubt, often seen a violinist
* tuning up.” He turns & 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 .ean 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 emlt.tmq 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 couldu’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 be 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-wav down one of the

By MICHAEL EGAN.

strings, he is, in effect, halving the length
of the string. The only part of the strmo
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 manner. In order to receive waves
of a definite length, it should be tuned to
whatever pitch of sensitivity will make it
most suqceptlble 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 coll of wire—
usually m-ferred 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 can lengthen it
by adding any desired amount of the wire
on the coil.

What a Condenser Does

The (electrical) temlon 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 gurrent 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, therefote, 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, ]ust 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 eon-
denser.”

The whole object of tuning, of course, is
to prepare your aerial to wibrate 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 trams-
mitting station, it will offer a certain
amount of resistance to being wibrated at
th:2 same frequency.

To Obtain Loud Signals.

A certain portion of the energy of the
reogived 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 be 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 inerease 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 O carry the
strains of the familiar panto,
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THE VALVE FOR BEGINNERS

By SEXTON O’CONNOR.
PART 1L

T 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 clectric current pa.ssmg through
the filament, some thousands ‘‘ boil off  or
evaporate from the red-hot wirc directly
they enter the region of reduced pressure
. within the valve.

We can imagine, thercfore, .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 the- plate is ]omed up
to tho positive pole ‘of the high-tension
battery (which is built up from a number

Grid
Plste

F’r/aﬂzerzf

ﬁcgamu/ci/o;

Plate Batter
f}'om Heria! and Twzzry Cot?

Fig 1.
of ordinary dry cells). Therc is, thereforc,

‘¢ positively charged ” body (the plate)

in the close nelghbourhood of the cloud of
. {frec negativo electrons given off by the
glowing filament.

In other words, the plate is thirsting for
negative or neutralising electrons, whilst
the inside of the bulb is full of unattached
electrons continually *“ boiling-off > from
the glowing filament and flying around in
all directions with tremendons speed, vainly
endcavouring 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 tho large dry battery used, and is able,
in ordinary circumstances, to absorb all
the clectrons that tho filament can give
off, pmviding that the latter is not “ boil-
ing ” too hard, t.e., is not carrying too much
filament current from the accumulator. *

Therefore, as the other  and negative
terminal of the H.T. battery is connccted
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
clectron stream which, under normal con-
ditions, i3 constant.

“Such a steady current will not, however,

give rise to any audible note.  Beforc
broadcast music can be heard, the incoming
“ signal waves ” or energy picked up by the
receivirg 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 clectrons through' it, becausc 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 ?

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 voice 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 Dy means of its
action on the grid. Thus this H.T. cwrrent
consists of a number of * pulses ”” all in the
same dircetion, which is from the plate to the
filament.

In this form they are able to * push,”
and so ‘“vibratc” 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 he nothing, even if the dia-
phragms of the ’phones could vibrate in

TELEPHONES.

GRID LEAR

_L FLave
(il kg a:

AERIAL COIL (] HT
. ~CF ('\,‘ LAl BATTIRY
LNEUTE SiGly ony | o= g
CONDERS (i N
SIDE == 2 HUAMERY —
r ‘ > RESISTANCE
||—L———]

ACUMULATOR

CRID (01
THE VALVE AS A STRENCTHENER OF
AMPLIFIER OF WIRELESS SIGNALS.
) THE ARROWS SHON THE DIRECTION

IN WHICH THE SICNAL CORRENTS FLOW i
(2]

‘constitutes the

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
50 useg is acting ‘as a ‘‘rectificr” or

* detector.’

The next point to be considered is the
amount of energy that is available fer
reception, t.e., the actual power transferred
through space from the transmitter to the
receiving aerial.

In the London Broadcasting Station
(2 L O) a considerable amount of electiical
power (1% kilowatts) is applied to the
radiating aerial. The ethet waves so creatcd
spread outwards in all divections, and in
80 doing naturally fall off in strength véry
rapidly.

It has been estimated that at a distance of
15 miles a receiving aerial 100 feet long will
only tap the one-billionth part (the millionth
of a millionth) of the energy poured into the
cther at the transmitting station. This i3

Jjust sufficient to givelgood signals on a

crystal set, ¢.e., without using any means of
amplifying or strengthening the received
cnergy. i
Amplifying Signals,

By the use of what is called “ reaction”
(which will be cxplained later), a single
valve can be used to receive over a dlstance
of about 50 miles, or more than double as
far as a crystal, whilst with two or more
valves in series, musical signals can be
heard 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 skrong to operatc the phones or a
*“ Joud speaker.”

This “ boosting” or amplifying action
really remarkable and
unique fcature of the yalve 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

‘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

(Continued on page 1011,)
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The ' Everset * Crystal,
No adjustment necessary.
Fits anv cfyntal receiver,
10/~ cach

& n]oqable Concerts

You can hear the best singers, excellent orchestral music, or first-rate entertainers-with a T.M.C. Wireless Sat.
Or you may be interested in football, boxing, the latest mews, 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, witha 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.

- g4t by

Your choice having been made, T.M.C. engineers will install the apparatus and periodically inspect it. E
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 A

Bntish Broadcastmg Company.
The wnde variety of models are entirely British made.

rroM X£4 5 O vurwanbps

{including a}l Royalties).

London, Birmingham, Manchestcr, N stle and Cardiff are * broadcasting' NOIV.
Come and listen to them any eveming up to 10. p.m. at our Showrooms in

LONDON, BIRMINGHAM, BELFAST. BRISTOL. CARDIFF, DUBLIN,

GLASGOW, LEEDS, LIVERPOOL MANCHESTER. NEWCASTLE, SHEFFIELD,

Hollingsworth Works, Dulwich, London, S.E.2L Write to us for our nearest address.

AR SRS ? T NP LR R AR

T Wy of

1déal Home Exhibition, MakesWireless® Stand 11, Row “D,” Main Hall. £
March 1st—24¢h. -~ worthWhile - Stand 18, New Hall, Gallery.

ELEPHONE MFG.G LTD|

LONDON SHOWROOMS: 68, NEWMAN STREET, Wl

‘Phone: Museum 5581
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-r*——WE ARE NOT EXHIBITING AT THF
Everybody Should Take  the Opportur

WE HOLD THE LARGEST STOCK OF ‘EX-GOVERNMENT APPARATUS
Complete Lists will shortly be ready, and the whole of our Vast St

UNA ‘WORKS,  CARPENTERS 1

In the meantime a Varied Range of Stock is on View at our CITY SHOWROO

- . . . : ‘ 3 '. y. For ‘Perfeet ereless Reception if is
The. Perfect Loud Speaker. at Last! Fuller “Block ” Tape

The “ V I O ]_: I N A"’ 4 The only Accumulator which wil

@@@@:@.ﬁ-"@ﬁ@

ARt gen s ek piRas o R Racy

! . = from 12 to 18 months wher
; £5 :5:0 Bt - FOOL-PROOF. NON
o (Packing and Carriage in U.K. 55, extra.) UNAFFECTED BY ' SHO
o : For providing the current for lig
% 3 in the Wireless Valve they are
tﬁ : A SUMMARY OF THE PRINEIPA
a2 { BLOCK ACCRMULA

i Instead of using thin plates, with their liability f.t.'ﬂ:uckle th
) i e e et e R
lé] or sulphating, They also have the special feature ﬂz:y wi
[tﬁ 2 without the E.M.F, falling below 2 volts. .

) 1 The cell is constructed of two or more segments. The grid be

by the electrolyte, and consequently there is no fear of trouble fi
Some of the advantagcs of the Block accumulators are :
1.—They are '* fool-proof.”
- 2,<There are no plates to buckle.
3.—Itisimpossible for the cells to be spoilt through astidenta

o

AP

i d b tal bar, the cells will not be spailed
I‘E‘l 4. —%Te)ym\r\]nell re}zaTnlr:?J;r c;rargeefgs :mv:l‘y l;:’onlhs. (
i 4 5% —Sulphatmg cas?:gt OC(i;lr to :ny seno(\ilstﬁxtent as t!ns i
—— 5 4]
e Read thls HHSOIICIted teStlmonlal 2 ~ —The bloc}?fdue s0 czlr‘lst?:cgted that %;ey c:nnotswell oﬁ'
& 130, Brownhill Road, Calford, S.E. 7 it aatosiados eit 8 Chsngos el
0 - ol ] }vgbmmyy 12th, 1929 . . - as even when discharged down to 1°5 volts, they recover
@I D S thereby preventing sulphate forming,
i car Oirs, } 8.—They are lighter and have’a higher capacity per pound
e I received the Violina Loud Speaker quile safely, and am writing lo lell and ‘can be re-charged an indefinite number of £
El you how sur{msed and_delighted I am with the wonderful and perfect results - . . 1’_31033-
LF): I am gelting wilh same. It is absolutely free from distortion, and the perfec- . « 1 hss =74 Intermittent
%] tion of tone 1s such thal otlzcr Loud Speakers cannot in any way compare with it. i X gﬁ"ﬂ:&i’n‘:}, b
] As you are aware, I am working with a Burndept Ultra four-panel, and T W v
8 have thrée other Loud S, peakers of well-known makes, so have had cvery oppor- . 4B X i } 16
L[g]'" tunily of putting the Violina through thorough test, and I do not hesitale in -7 Y 5
% saying 1t is perfect, and fav in front of any olher I have experimented with or ao 4 } 0.
heard. 2A 2
o I shall be only loo pleascd, should you have anyone in this dislrict who v {f; 3 } s
3| would like a demonstration of this instrument, lo placc my apparatus at 1011 ¥ 2'A 2
2 Y “’l iAl i } 70
) SL’"’”C(/ : A 2
13 I8 azzﬂz;zg)ozz Jor past altention, Y, 1 } 80
g . Faz/hju/l) youris, 0
@{ (Signed) H. SIIEPPAI\D : } 110
¥y  We are experiencing a tremendous demand for this LOUD SPEAKER 2 \
i Early Delivery is Required 4 ' 1
i) 4 ! ]
5 ;
G ORDER AT ONCE. 3 L 160
t': With this instrument you can hear the voice (f)flthc artist, }hc]notc; oi]'mérd instrument ': J 2ol
$ and the words of the speaker faithfully and perfectly reproduced. " =
1%: In addition, it is an elegant picce of furnmiture, bhandsomely TIrench polished, L TGirtibs swne“a(f:kc%r;,tﬂge?/gm, ext‘r:x(‘
i) mahogany {finish. Teak Cases, with Jid and outside terminals, 10/830 30/- e
J ¢ Th * Fuller * is behind f these batheries,
2 Ask your local dealer for a demonstration. © TS e'best a5 pures matesiats are Bace in b maauin
h
| THE CITY ACCUMUL
&
b
4 .
o
E;], 79, MARRK LANE LON DON E.C. 3. ‘Phone—Avcnue 1316. s\@d
:;] Agenls: Diistol Wirdless Co., 52, Culham Hal, Bristol.  Sonth Wales Wireless Inslallation Co., Ltd., 18, West Wl Cas
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PRESEN T EX. HIBI TI ON—BU

LEH* y
ity of Visiting Our owrooms. - |
I
IN THE .COUNTRY, OCCUPYING NEARLY 100,000 CUBIC FEET. I%ﬁ
ocks will be available for the Inspection of the Public at S ~ }.rﬁ
ch
{OAD, -STRATFORD, E.- : ~'Th
Ms, and it will. pay you to inspect same before buying elsewhere. - - l'%)
Essentlal to Use a .G‘
Accumulator, - | SPeclal Offer of lleadphones :
ccumulator. _ 5
[ hold its charge at Bal'galll Pl’lces o ' )
not in use. i . - . ‘ E‘
o
.SULPHATING. BRo“lfl;“ }:i TYPE 30 /_ :
onms y
RT CIRCUITS. Reed Pattern, Aluminium Diaphragms, PER PAIR 23
Brand New and Unused ex-Government i
hting the filament Stock, %
absolutely ideal. !
I. ADVANTAGES OF 3ULLIVAN : 1 2 6 %
TORS. oL e _lzo,phms it
e cells are constructed with electrodes in G ° PER PAIR g
p il g, o ponmmpieel ! 1
lJl l;(y;lfl"t}l]]e‘;r (y:yhai'gcdlrou‘x 9 to 18 months i 8 000 Ghms - 2 5 @J
ing buned in the block, lS uot acted upun > [ﬁ]
om " growth.” — I S I&
- 4 = p PER PAIR 0
| short- cu;cunmg 3“(] even if the terminals C()lds_as' 6d. extra. POStage (reg) 1s. extra. l% :
r seriously injute - . - g {
s mostly caused through cc,l]s standing i m .
gt Lo Lt =W WONDERFUL OFFER of the FINEST FRENCH 'PHONE %
(hei voags and malntain (hei Fecotery, Manufactured by the Thomson-Houston Co., of France. ¥
weight thau ordinary plate Sk e We guarantee these telephones to be as efficient as any 'phone on the [L{]?
market at the present time. They are exceptionally comfortable, and B
T the clarity of music and speech is wonderful. 1)
capacity of LSCH We have concluded a very large contract in respect of these 'phones,
Slguin it £, and offer them to the public with every confidence. 23"
3 f “ In order to bring them to the notice of the public, we are offering them k}"
1 s at the exceedingly low price of - )
w I 11 8 * 20s er pair - 0
| Ny - P P ’ k
= jl 1 ig 'é complete with _very- good quality cords. Postage 1/- extra. ~ %
== — ==
| 10 0 !
w4l x .8 Telephone Transformers |
0 : é _1§ E/ Suitable for use with the 120 ohm phones mentioned above llf:?]}]
[ ; G . 5 i
e | e - 25S. each. 8
, I i
* TR I__ = 5_“{1 Intervalve Transformers
80 .{ i 4 0 Fitted in iron cases which effectively screen .any sur- {:ﬁ
T 2 lg g rounding apparatus {from stray fields. This is a very b
- nnportult fcature. There arc no loose wires or free ends i
;l“;;‘r'o"g)“e”'”"m containers to break and no tiny screws in odd corners.  Ratio 5—1. wF
tra.  Firnl prices on application, lﬂ]l
:&l;:anoﬂg:?:ﬁ% g&cg’uahty, for nothmg but | 25 S.' eaCh. E
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- HULLO!!! C.Q.

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 .. :
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 .. .. 10/8 each, postage 1/6

{

16/~ per pair

3- Way Coil Stand for Panel Mount-
.. 15/~ cach, postage 6d.

Insulated Sleevmg, all colom's l mm. 5d. ‘per yard

Brass Terminals with Nut and

Washer .. . .. .. 1/8doz.

‘Bobbin Type Insulators g

Sheet Ebonite,GradeA, cuttoanysize.

Every Requisite inStock for Wireless.

1/~ doz., postage 9d.
TRADE SUPPLIED.

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

Weite for cur new Jnnuury Catalogue, now ready.

We always Stock the Famous HERTZITE CRYSTAL at
2/6 each, or mounted in Brass Cup 2/10, Postage 3d. extra.

Popular Wireless Weekly, March 3rd, 1923.
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DO YOU WISH TO GIVE
A REALLY USEFUL AND
PLEASING GIFT?

If so, why not

A WIRELESS OUTFIT?

No. 1 Set.—Crystel 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 10s. 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 Phoncs, 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.

WILL DAY, Ltd,,

Phone ‘Regent 4577.
v

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

19 Lisle Street,. Leicester Square.

LONDON, W.C. 2.

Telegrams : Titles, Westrand, London.

WIRELESS

T AU AT

THE CHEAPEST ESTABLISHMENT IN THE TRADE.
Head ’Phones from 18/6 per pair. ;’alvehHAﬂders:‘;l/- agd1 13vBen§h.
il wite rms, - ani /3 eac

Leading-in Tubes, 9/-, 1/3, 1/5 each. Egg Insulators, white, 3d. each,
Pocket Crystal Set, 17/6 cach, 2/6 per dozen.
Inter-Valve Transformers, ratio 5—1. Finest Manufdcture, 14/6 each,
Filament Resistances. Eﬂraordmarv value. Velvet achon, 2/=, 2/6 ea.
Slider Plunger, complete, 4d. ca., 3/6 ‘doz. Hertzite, 1/-, 1/3, 1/6
Acrial Wire, 7/22 hard drawn copper, in 100 ft, lengths, 2/8
4-Volt Battene= 4d. each. 3 G per 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 [Supplicd

L. APPLE, LTD., Electrical Engineers,

13, BREWER STREET. REGQENT STREET, LONDON, W.1
CTelephone :158¢.Regent.)

THE CHEAPEST
2 . VALVE SET
£9-0-0, complete with HEAD.-

PHONES; ACCUMU LATOR, Etc,
B.B.C. surcharge extra £3-0-0
INTERVALVE

TRANSFORMERS

4 Cashreturned if not satisfactory

O/ - each.

Combplete
HE A D-

PHONES
4,000
ohms,

Bntwh umLe throughowut,
BRITISH CENTRAL ELECTRICAL ©C¢Q., .7D,,
8 & 8, ROSEBERY AVENUE, LONDON, E.C.L

The
“GLARITONE”

LOUD SPEAKER

T
Y g e

For volume, clarity and purity of towme, the
‘ Claritone "' Loud Speaker is unequalled, Used
in conjunction with Valve lleceivmg Sets and
Ashley Valve Scts in particular, it gives improved
reception more than equwnlLut to an extra Valve
without the distortion mseparable from excessive
valve amplification. The ** Claritone " is of pleas.
ing design and high grade finish. A convenient ﬁ
lever in the base facilitates fine adjustment to suit, //
any class of reception required.

PRICE—2,000 ohms £6 : 2 : 8 each. 120 ohms £6: 0: 0 each.

THE ASHLEY 2-STAGE LOW FRE-
QUENCY AMPLIFIER.—Embodies two
fow frequency amplifying Valves, and is
conveniently adapted for direct coupling
to the Ashley 2-Valve and 3-Valve Receiv-
ing Sets, thereby converting them respee-
tively into 4-and 5-Valve combinations and
facllitating the use of the < Claritone ™
Loud Speaker, for both British and Con-
tinental rcceptlon. 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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 GETTING AT THE"WORKS."

HEN 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 “I'll make it work”
remark directed to an erring set will certainly
have the same result.

What it is expected that therc will be
secn when the interior is revealed, depends
upon the extent and v1v1dness of the
imagination of the amateur * surgeon”
cert-ainly whecls 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,
howevel, the first glimpses of the ““i
nards” are apt to be disconcerting to the
uninitiated, owing to just what isn’t inside.
Take, for instance, thosc 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 i3 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
casc 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 he 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 eondenser 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 lattér 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 cawess——notlunOr at all. In
fact, 50 per cent. have no ° m%ldes, unless
the inside of the inductance eoil is included
in the question, and there is nothing inside
that. Anyway, havea look at some of those
crystal sets mounted on just plain, flat
bases. The various instrumnents 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
alonc 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 electri¢
circuit, which may release sufficient power,
say, to start a train.

Looking at the simplec valve circuit
shown in Flg 3, from this ‘point of view
the control or ‘““input” ecircuit 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 leak 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 18 the source of the released or

controlled power) and the telephones.

The *“‘connecting lmk . between tho
“input ” and * output parts of the valve
is formed by the continuous stream of elec-
trons. These, as we have seen, arc emitted
or thrown off by the red-hot filament, and
arc 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 elecctrons 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 pla.te 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, rhythmlcally
changing from positive to negative in
8y mpa.thy with it.

Glaneing again at Figs. 1 and 3, it will ho
seen that the gnd stands immediately in the
path of the electrons coming from the fila-
ment, and striving to reach the pla‘e.

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,
a8 1t is in the form of an open spiral of wire,
through which they can readily pass.

But it adds to the general effect or
“ pull” of the plate, -and as it is situated
guite close to the filament, this action of the
grid is sufficient to increase the total number
of electrons reaching the plate, mcreusmg,
asit were, the size of the * bridge ”’ which, of
course, allows an incrcased value of current’
to pass acréss from the H.T. battery
througl 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 tho
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 s this action that an extremely

siall 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 coricluded next weck.)
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problems met with in the erection of a wireless receiver.
‘The Fleetway House, Farringdon Street, London,

| QUESTIONS & ANSWERS FOR BEGINNERS. |

NOTE.—On this page the beginner will find a selection of questions and answers which will eoncisely deal with many litile
Peaders are invited to send their queries to the Technical Dept., Room 138,
E.C.4, where they will be carefully and promptly dealt with,

sent by post free ¢I any charge.

Replies are

Q. How brightly should a valve glow ?

A. This should be regulated so ‘that the
valve is just bright enough to give the best
‘vesults. If it is allowed to glow more
brightly than is necessary, youwill find that
instead of en dnciease 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, 2 methed -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 frequént cause of crackling is a loose
filament resistance. If the crackling con-
tinues steadily it may be due to a faulty
eell in the high-temsion battery. In this
case the noise frequently resembles the
spluttering of frying bacon and is therefore
often 1eferred to as a “ frying ” sound.

: * * *

Q. How -can the “frying” noises be
sured ?

A. This may sometimes be done by .con-
necting a large condenser of about 02
amfd. acress the high-tension battery. If
this has no effect, the only thing is to search
for the faulty cell and short cirouit 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 woltmeter is
not an infallible test, but it will be found
very useful.

* * *

Q. What is the “ grid ” of a valve ?

A. 1t 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 er 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 ¢oils and con-

densers. It will respond most Teadily 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 clectrons 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. g

Q. Why is it dangerous to use 2 .gas.
pipe for an earth ?

A. Becausc, although it is not a very
great possibility, a very heavy lightning
discharge might causé 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.

+ * *
©. What is meant by characteristic curve
as included in sp many articles about valves ?
A. Just curved lines on graph paper to
indicate, by comparing different positions

P.-c. Wooding, of the Metropoﬁtin Police, Force, and bis fine set. P.c. Wooding bears American

amateurs -regularly.

another. For this reason warious leaks
should be used unzil 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
pecufiar thing happens. X a wvoltage 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 erystal when it is so
adjusted that the slightest extra voltage will
cause a large imcrease i 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
iust upsets the balance, as it were, and &

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
chaaracteristic curve for plate current
variations caused by ealtering the current

-of the L.T. or filament flow by means of the

wariable 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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IROADGASTING REGEPTION 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.

. CoIL EOLDER

Mountmg Own
+ Loils

VALVE SOCKETS
arately. Made VARIABLE CONDENSERS,

PILAMENT RHEOSTATS (o “Best” Matorich oot

‘_,‘PERIA

15 VOLYS. 11 CELLS.
DRY BATTERY
FOR WIRELESS SERVICE

NO 56/102
FIXED CONDENSERS, GRID LEAK and
CONDENSERS, ANODE RESISTANCES, etc.

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

PORCELAIN BASE
SWITCHES. 1 Way
Single and Double
Throw. 2 Way do.,
3 Sugp]l}ied aflso I\’vit.h-
— P e T ou ase for Panel
MULLARD ORA, 1 i
MARCONI-OSRAM & -
EDISWAN VALVES
\uﬂ!L

WIDE RANGE OF
AERIAL INSULATORS

POLE
SWITCHES,

with

Laminated

Arms, ete.
P el SELECTED
fcersrasy CRYSTALS ; , o
ZINGITE }-attractively Qg ! 'xg;“

[ lnyglled ﬁ}ns, AERIAL WIRES, * SYLKOFLEX *
wide range.  piain'and Enamelled ‘ The most perfect insulating

varnished flexible for back

congections. Full particulars
on request

HIGH FREQUENCY, LOW

FREQUENCY, AND TEL

PHONE TRANSFORMERS

g TO THE TRADE :
Catalogues and D:scounts on Request

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

LONDON : 8a &9, Great Chape!l
Street, Oxford Street, W.C.1.

FINE SELECT"XON OF LOUD SPEAKERS

/—-——\
ard 3 Goldsiongy cuascow: wecenoun

=  MANCHESTER 10 Chambers, 65, Bothwell Strect.




THE CHARGING OF |
. ACCUMULATORS

By R. G. Dz WARDT, M.LR.E., A.MLE.E,

Popular Wireless Weekly, March $rd, 1923.

TH.E problem of the supply of heating
current to the filamnents of valve sets
is one which, until such time as. the
Jow temperature emitters now on the market
arc retailed at a reasonable figure, can only
be solved by the usc of accumnulators. When
'such accumulators become discharged. (a
habit which they have of deing 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
exists for charging at home.

+ o {
Swites l "
suPPLY  FUSES -
,l -
t LAMPS-> CELLS
g "~ RIS

Where an electric supply is available in a
house, comparatively simple arrangements

ccan be made by which the necessary charging -

can be undertaken at home. The cost wili
in some eases be higher than the cost of
charging at a garage and in some cases
lower, depending on the type of the supply,
‘1.e, whether continuous or alternating
current and the price per unit.

An accumulator may -be regarded as a
primary cell, thc elements of which are
‘renewed at cach charge. Its efficiency in
amperc homs under the conditions apper-
taining to valve reccption will be about 80
per cent., that is to obtain a discharge of
80 ampere hours nccessitates a charge of
approximately 100 ampere hours. Ampere
houwus are the produgt of the current flowing
and the time it is flowing, and arc 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 awmperes
for half an hour rcpresents three ampere
hours, cte. I

Consequently, if we have an accamulator
with a rated output of 30 ampere hours, it
100 x 30

will bo necessary to supply it with

= 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 remarkec
that the charging rate in amperes of any
cell should be such that the normal charge
is given in nine hours.

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

DL NS .
ey which equals approximately 4-2
amperes. .

To obtain this current whera the supply
is continuous current, it is necessary to
insert resistance in series with thé accunu-
lators and the supply. The cost of this
method of charging depends on the voltage
of the supply, and the price-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 42 or 420 watts, and
the consumption of energy per hour Leing
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

cuwrrent is flowing, the kw.h. (kilowatt hour),
ot' 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
378 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 wsually 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 cconomical
proposition.

By applying the forogoing -calculations
to each individual casc the amatcur will be
able to determine whether it will pay him to
charge his own cells.

The most convenient form of resistance to
usc i the carbon filament lamp. These
lamps consume approximately 4 watts pec
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 coré, and if an alternating current
be supplied to one winding a similar eurrent
will be induced in ths second winding, and
the voltages in cach winding will be in
proportion to their number of turns of
wire.

For example, assime 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,
-Josses 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 powet
taken from the mains by the primary will be
approximately equal to 50 watts.

Of course, altcrnating currents cannot be
used for charging accumulators, as such
currents reversc 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 sccond, a state

of affairs which is quite suitable for battery
charging.

There arc several methods by whicli these
reversals may be cfigeted, 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 dircction.

Advice to Amateurs

By making four of such cells or *“ Nodon
Valves ” as they are called, and connecting
them as shown in Fig. 2, it will be scen 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, ccll 1
back to A.

"'he 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 4-25-watts per
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hiour, that is, 3825 watt hours or ‘328 units
in the nine hours which at fourpence per
unit would cost only 15 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 befitted as shown in
Fig. 2, together with an adjustable rhieostat
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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E’o 2
Symbols *g‘\'/‘/‘

\When these two symbels appear in conjunction on a

Broadcasting Receiver, no farther recommendation is

necessary. The ene 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.

HURERER ey

WIRELESS

Because they so admirably meet the requirements of moniajs irom others I have helped to

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.  Morcover, every part sold carries
our rigid guarantce of satisfaction. We teach by POST.

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

[ELECTRIEAT wonns)

ICA

SPECIALISTS IN THE MANUFACTURE OF

IR o Ty ?\
. an ‘help you
cor COMPONENTS | |/ will give you £50

it I fail fo produce over 7,000 testl-

vl

A

A Successful Career.

Yours to Success

P T LR

ADVICE FREE

% Most Moderate Charges :
Payable Monthly. :

Block Condensors' Cenratneserimmerisccstariseasamnnsastn B

Learn a trade or Profession.

Lead-in Insulators.

Every man is the architect of his ocwn tortune ?

" Resi ,
oS Write fur one of our FREE BOOKLETS on any of the following subjects :

. Architectural Drawing} | Engineering | Pattern Making
Standard Plate type Intervalve & Phone Building Construction ¢ | Foundry Work Salesmanship .
e : yP Transfornrer A 5 - et
Batteries of every albahe e AL Clerk of Work"s Duties/ | Internal Comb. Engines| Sanitation
. - d Aviation Marine Engineering Shipbuilding
description. Valve "Holders. ( Boiler Engineering Mathematics Structural Engineering
E t Boiler Making Matriculation Surveying & Levelling
te., etc, ghem}i:stry Metnllursy Teligraphy & Tele-
ivil Engineering ining phony
] : ,goncrel::e and Eteel Mine Sgrvgyir.g ;VirelelssCTelegr? phy
o . or 204, i raughtsmanshi otor Enginecering pecial Course for
Ask your local dealer ov wrile us for Illu.slmtc(.l Price Lists. Electicia e Nevol Architectues Ay B
-Dealers who are wob fully stocked should write ws at once. WE SPECIALISE IN ALL EXAMS, WIRELESS, ELECTRICITY,
P.M.G.,, C.G.L, A.M.LEE., and B.C.D.

FULLER’S UNITED ELECTRIC WORKS, LTD., | | rtses veprepormpior oy o o savice. 2 prictars ot chee

WOODLAND W ORKS,

Manyfacturers for the Admirally, Air
Ministry & War Office for Wireless Work. and we will send you our FREE

Telephene : Iiford 1200 (6 lines).

Parents should seek our advice for
CHADWELL HEATH, ESSEX. -their sons. 1f you are intesested
in any of the subjects mentioned
above, write, naming the subject,

Telegrams : ! Fuller, Chadweall Heath.” BOOKLET. Pleasestate your age.
- Courscs specially combined

mmmmmnumnnu,n,mmmunnmu-l|mmml.mmmmmuummum to_meet all requirements.
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The

Year Book

of Wireless
' SPECIAL ~" Telegraphy &

Telephony

1923 —

EDITION
Post 6/9 free

864 Pages

Frice 6/- net
Demy 8vo.

For
EXPERIMENTERS, AMATEURS &
CALL “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 Book

including :

Directory of over 450 . Amateur and
Experimental Stations; Laws and Regula-
tions  governing Experimental, Amateur and
Broadcast Wireless; Call Letters of over 16,000 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 Scction, showing
all Regular Transmissions of Hydrographic, Meteorological and Time Signals,
with detailed explzination of the Codes used. and their Meanings ; Useful Data Section ;
Dictionary of Wireless Terms in Five Languages, Tables and Formule for Wireless Calcu-
lations, Graphical Symbols for Radio Diagrams; Classified. Traders’ Directory for the bencfit
of Purchasers of Component Parts, etc.; Full Morse Code, International - and Continental, etc:, ctc

Obtainable of all Booksellers. -Our Stand No. 7, Wireless Gallery, ¢ Daily Ma;',l;‘
f Ideal Home Exhibition, OLYMPIA, or direct from

-

| The Wireless Press Ltd, i v see

London, W.C.2.
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A SIMPLE WIRELESS RECORDER.

By Prof. M. DAISOMONT;

———
F16.1,

HE essential featurc 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 electro-magnet. As the vibrations of
the small iron plade have o 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 distinet
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 sig'nals, the vibrations of the blade
will follow the same vibratory motion, and,
as a natural conseqtience, the stronger relay,
or the writing stylo 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 clec-
tro-magnet of the * clectrio bell * type will
do. The paper can be in the shape of a long
tape moved by a ¢lockwork or”a small
electro-motor, or a sheet of paper on a cy-
linder, turning with a helicoidal ;novement.

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 te 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

Kgurel.
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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 picce just the size of the two poles
of the electro-mdgnet. 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
Jlower the whole as near as possible to the
electro-magnet, but without touching it. A
copper 'wire, soldercd 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 fixed to the metal support of
this screw made it possible to have an
electric current circulating from the screw
to the blade, and to mterrupt 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 bhobbins 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 stronfrer relay,

will bring the signals on to the paper, if it is

s0 constructed “that it can mechanically
follow the speed of the transmission. If well

made, the recording system just described
can record up to 160 words per minute.

Four small rubber heels should be placed
under the corners of theé 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 4} in. by 14 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 cach end and # in.
apart.
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 § in. holes.

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 for'a second on each of-
the lugs of the 15-volt unit, each lamp
should Ilght up brilliantly 1f 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 pair 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 xronmongers (cost,
about 43d.), and then cut a piece of brass
(about } in. thick) # 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 carpiece, -

F::\>

SLOT FOR BOLY & NUT
REMOVED FROM PHONE

(= ="

. { HOLDER COMPLETE

Between each of these holes dnll a.

TO AMATEURS

If you have made an originai

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.

“ “} HAT'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 quit.e come
to that yet,” Y'replied laughingly. * But if
you're game to spnng a tenner or so, I'll take
you where you'll get good value for ko
money, and something worth having; but
nothing very elaborate, of course. How i
thatdo ?2”

“What! A tenner? Good heavens!
Can’t 1 get anything for less than that? ™

“Of course you can, but you’d better
come along and sec and hear for yourself,
It’ll interest you, anvway, to have a look at,
the things, and you ecan see, then, what you
care to spend on them.”

*“ ANl - right,” he -answered grudgingly,
I suppose I'd better, or I} never-get any-
peace from the family. But I’'m not going
to spend a penny- more-than I-can help,
anyway.’

I knéw Samkins of old. He’s like that.
‘A very good fellow at heart, and - wal]y
generous,  but queer-temnpered at ~times
and rather easily upset. ‘“ Liver,” perhaps,
1 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 -
cbonite -panels, with all the brightly
burnished and lacquered brass fittings, he
got quite excited and eager, especially when
the assistant, who explained things to him,
switched on a loud speaker, and we heard a
band. playing at the broadeasting station,
the music being so @istinct and clear that’
one would almost have thought it was in thé’
same room.

Spick and Span.

I"had at last 'to actually curb his eager-
ness to buy the things 1 knew would be
quite beyond him, and a sheer waste ‘of
money to start with, knowing, as he did,
nothing of radio. So 1 only let Samkins.
get what he and his boy would be able to
manage easily, and a book on wireless
called * 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 weparted, 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 bim, 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 sce 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
had changed.

When I reached his house one Saturday
afternoon I noficed 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.”

“ Hallo! 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 wondering ever so long when you'd
conie. I've got “such a lot to show you now.
By Jove ). You are a converter, you’ve heen
a complete transformer of all of us here!

The operator is tuning in on a typical Telefunken

Receiver. A change over switch at the back
connects the aerial to the dransmitter.

T thought I had some capacily for perpea-.

bility, but jam me if your power for over-
coming my specific resistance hasn’t, com-
pletely taken away all the impedance and
reluciance 1 had when I met you that day !
Gad! Y'm 2 cokerer 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
Jrequency 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 7"
. " Oh, Henry ! Yes, he's as keen as T am,

and, what's more, the first-skin effect has’

eutiwly gone from all of us, so that the
tuning between us all here now is perfect.
A regular casc of induction, I assure you,
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‘Let’s swilch over to the library, where all the
things are. I'll lead ¢n,”’ and I followed hiy,.
into \shat used to be his old sanctum, bu?
now was evidently the haunt of the whol:
household.

* Yes, as I was saying,” be continued
“Henry, as the unit of mduckmce, naturally
infected me ; I gave it to the wife, and her
mother evidently caught it from her, owing
to the audible Jrequency 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 mses it as a
thickener, and toH the wife her wages must
be raised owing to her.increased capacity as
acook !

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 ba(i bought
that day with me ; evidently his “ tenmr ”
had been multaphed several times to satisfv
his keenness for wireless, a matter he had
looked upon then with contempt and
disdain. His son Henry was busily engaged
hstemng 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 easxly ; & 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 glven toa
unit. Who was that particular ‘ Henry,’
what was his surname ? I'm Jammed if 1
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 ap;nopnat;e name for the unit_ of

“ interference’ ; we're all ‘ harried * more or
Iess by someone’s silly inferference/ And

‘ Dickey ’ as the unit for oscillation “or
stability ; what's wrong with that ? The
ﬁnancnal situation in Europe is decidedly

* megadickey ’ at present. What 2 How does
it strike you 7

¢ Quite a brain-wave, old boy,” 1 replied.
“1 don’t see why: your idea shouldn’t be
extended, though I wouldn't keep to male
names onlv, as some quahtxes are decidedly
feminine in . nature. ‘High frequency
xesxstance, for instance. You might call that
a Polly, that woxd havmtT something tq
do with *“ many,” and a parrot generallv
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 t}unl\mg out.
However, you mlght add ‘Bill’ t6 your list
as the umt for rcluciance, for the man
who pays his bills with ‘ microbill * celerity
is indeed a ‘rara avis.” But, my dear old
fellow, don’t let this new phase get too biga
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 wasMa Coney ? Give it up?
Why, Ole Brer Rabbit’s wife, of coumeﬂ
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

OF SPECIAL INTEREST TO I
WIRELESS CLUB SECRETARIE

1
Of Creosoted wood, Strong :
and Light. In 10 ft. sections, ) £
easily handled by only one i .
man. Simple to erect and t
transport.  Weatherproof. i ]

Registered at Patent Office
under No. 692,5%4. .

Heights Supplied :—
50f — £4-10-0
f. — £6- 2-6
0%, — £7- 0-0

Carriage Forward.

Whrite for fur:her particula:s to—

HOBBIES:™

WIRELESS MAST DEPT.

H;)w. l}te mast is ;az,kd Tﬁe DE RE HAM .
101, sections bemy placed N O R F O L K 4 70Hf‘tldf;tlt:‘cz 1;2:r§erfllast

cqsassrrens

“LISTEN IN” TO THESE

They will tell you many things worth knowing.

Practioal Lessons in Metal Turning. By uses to svhich they a'sg applied; Illustrated. Price Eiectrical Apparatus s:mply Explained.
w .E

Percival Marshall, C.I.Mech. E. The best instruc. 1a. 6d.; post free 1s. By A. . Marshal}, M.I.E.E. Awn introductor
tion book on the lathe for young enginecers and Practical Engraving on Metal, A \\ell handhook on the princﬁles and worklng‘ol glectrlc:!\,l
amateur mechanics: with 220 origina) {llustratfons; illustrated book which also deals with Saw Piercin nppllnnces in general use; fully illustrated, Price
210 pages. Price 3s.; post free 3s. 3d. Carv né; and Inlaylng Price 1s. 6d.; DOst free 1s. 9d. post free 10id.

The A.B f Dynamo Design. By A. H. el Sailing Yachts; Hoew to Build, Rig 'I‘ixe Locomotive Simply Explained. By O.
Asvery, A.LLE.E. Clearly cxplains the prlnclples of and Sail Them A rac(lcal handbook for S. Lake, A first introduction to the study ol the
a dynnmo and how to caleulate sizes and windings model yachtsmen; illustrate Price 1s, 6d.; post locomotive engine. Price 9d.; post free 1
of machines; with numerous designs and 70 lllustra~ free ls. 9d. Engineering as a Career. A book of practlcal
tions. Price 3s.; post free 3s. 3d. Pracucal Dynamo and Motor Construction, advice for parents and bo describing the nature,

Electric Clocks and Chimes. Gives completo By W. Marshall, A.M.I.E.E. A irandbook of training, and prospeets o? the various branches of
instructions for the making of successful clectrieal constructhe details and workshop mcthods used in engineering. Price 9d.; post free 104d.

timepicces, synchronised elock systems and chiming building small machines. Price 1s. 6d.; gost free Wircless A paratus Making, By A. V. Ball- '
mechaniam 150 pages. over 150 illustrations. Price 1ls, 9d. hatchct, The aim of the book is to help beginners
35, 6d.; post frec Prwate House Electric Lighting. By F. H. on tho constructional side of the work, and the

nleetrloal Appa.ratus Making. By A, _ Taylor, A.M.1.E.E. Deseribes modern methods in author, being a practical man, speaks {rom experi-
Ballhatehet. A splendid book for the home or scllool wiring and fitting, including a ehapter~ on small ence 184 pages, and 138 II ustrations. Yrice
workshop, showing how to construct a useful set of generatimimplauts Price 1s. 6d.: ponc free 1s. 9d. 6d., post frce 3s. 10

apparatus for expcrimental and educational purposes; op Wrinkles and Recxpes A collec- Ho to Make a Slmple Wireless Set. By A.
fully- fllustrated with drawings and photographs. tion of useful workshop hints Mechanies _and V. Ballhatchet. Gives complete lnqtrucnons for mak-
Price 3s.; post free 3s., 4d. Elcctricity. Praetical, and many Hlustrauons Price ing a successful Crystal Recciving Set with all
More Electrical Apparatus Making. By A. 1s. 6d.; post free 1s. 8d. accessories. 48 pages, 22 lllustraunns Price 6d.;
V. Balthatchet, A compamon volume to ‘' Electrical Useful En ineer’s Constants for the Slde post free 2

Apparatus Making Further examplos of experi- Rule, B{ A. Burns Al who have to make ¢ The Model En%xnear ** Radio 'Call Book.
mental ap nratux some of a sllghtlv advanced ramd calcu atlous wlll ﬁnd this a most helpful boock. A Directory and Reference Book specially ndapted

nature. Fully" illuatrated. Price 3s.; ; post [ree 3s. 4d. Many worked e\'unples are given and methods of for Private Wireless Stallons. You can identify

Maintenance and Repair of Electrical calculation. Price 2s.; e post free 2s. 3d. most stations you may hear, and also a good many
Measuring Instruments. By H. G. Yarrcll. A QGuide to Standard Screw Threads and amateur radio stnuonl Tlave =h cox:iy by your
Fxplains the principies of onera.tlon of nll Tdypes ot ‘.I.'w:st Drilis (Snmll Sizes). By George (entry. apparatus for easy reference. Punche ready for
Instrumentn Well illustrated. Price post xplains all the recognised screw threads, and gives the hanging material,  Prico 6d.; post free 74d.
free 2s. 9d. slzes of twist drills for clearing and tapping. rice ‘Wireless Telegraphy Slmply xplained. By

Enginering Mathematics g x.- 9d.; post free 10%d. H. T. Davidge. Deals with the paratus required
lained. B, H. lI. Harrison. A Snlen id text- Gas and Oil Engines Simply Explained. B and ctplams the working; well ll ustrated. Price
ok for apprentices, students, and cngineers. Price W, 0. Runclman. An clecmentary instruction book . 9d.:- post free 103d:

post free 2s, 9 for amatéurs aund engine attendants; fully illustrated. Wireless Circuits. Contains 90 useful Diagrams
hegln er’ s Guide to the Mioroscope. Price 9d.; post free 10id. of Circuits and Connectlons, with Explanatory Notes.
By Ch E. H F.R.M.8. A well illustrated Solder:ng. Brazing, and the Jolnmg of Price 6d.; post free 74d.

and use!ul nfde to 1Il taking up microscopical work. Metals, dy Thomas Bolas, F.C.S., I.C. Treats Wireless at Home. Explains liow to fit up and
Price g : post fres 1s. 9d. of soft soldering and genernl melhods, wiping pipe get the best uso out of your station; with helpful
Pructlcal Motor Car Repairing. By E. W, Jjoints; brazing, etc. A useful book. Price 9d.; post hlnts for the receiving of broadcast wlrelcss !\'ews.

Walford. A handbook for mo(or-car owners and Tree 10%d. Concerts, ete, Illustrated. Price 6d.; post free 74d
drivers; illustrated. Price-1s. 6d.; post frec 1s. 9d. The Beginner's Guide ’tlo the Lathe, By Small Acoumulators: How Made and Used,

Petrol Motors Simply Explained. By T. H, Percival arshall, ©.I.Mech.E. Au elementary Conutalns a Chapter on Charging from Alternating
Hawley. {Revised by E W, Walford.) Sencribol 1nstructlon book on (urnln‘, in wood and metal, Carxents 41 1llustrations., Price 9d.; post free

tke principles on which petrol motors work, apd t Price 9d.; post free 104d. 10id,

From all Bookselliers or post free as above from

PERCIVAL MARSHALL & 0., 66P, FARRINGDON ST., LCNDON, E.C.4.
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WIRELESS CLUB REPORTS.

The Editor will be pleased to publish eoncis'e 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 fen days after receipt of same.

An Asterisk

denotes affillation with the Radio Society of Great Britain.

The Tottenham Wireless Society.

The chief feature of this meeting was a very
excellent lecture by the chmmmn, Mr. F. A
Bowrne, on the subject of * Crystal Detectors.”

Mr. Bourne xot only fully explained the
theoretical side of the question, but also fully
explained the construction of a crysial get that
everyone could make for themselves.

Presontations were made to the society of
a crystal set, set of coils and coil holder, and a
hattery of accumulutors. It is hoped shortly
to give a demonstration on wireless subjects
for the benefit of the local public.

Progpective members should apply to. tho
hon. sec. Mr. R. A. Barker, No. 22, Broad
water Road, Tottenham, N.17, for iull par-
ticulars.

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
demonstiation was given by D. W. Walters,
Ezq., of Gewerton.

Having had permission from the Postmaster-
General, 2n aerial was erected, and a wireless
receiving set was installed, which was used by
the lecturer to
titled * Hints on Tuning,” a very appropriate
lecture at a time when Swansea is experiencing
a considerable amount of interferences from
local 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 m‘talestm ! programmeo
for the season, and all interested i in wireless are
invited to join.

Hon. sec., Herbert T. Morgan, 218, Oxford
Street.,

The Ilford and-District Radio Society.

meeting was held recently at lead-
quarters, St. Mary’s Hall, Ilford. Mr. J. E.
Nickless, A M., I.LE.E., was in the chair.

Mr. F. C. Grover gave a very interesting
leeture on ‘“ Elementary Eleetro-Statics.” The
characteristic curves\ of two valves were also
plotted and Mr. Grover explained the practical
uses to which such data conld be put.

important

demonstrate his lecture, en-.

Hor. sec., A. E. Gregory, #7, Khedive Road,
Forest Gate, E.7.

Sutton and Distriet 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 (ncar
tmm'termmus) All those. interested ip radio
work in the district aro invited to join. Every
effort is made to ensure that the society will be
a real berefit to its members. There are ncw
about forty members, but there is plenty o
room for more, s0 please come along and help
make the society.a complete success.

At the meeting held on Wednesday, February
14th, a lecture was given by Mr. Bentley, of
Messrs. Dickie & (,‘o.,on the esre of accumulators.
Some of the latest types of aceumulators were
exhibited, together avith sections of plates, and
u very’ intercsting discussion followed. The
uestion of charging was deals with,
and Messrs, Dickie & Co. have a system of
collecting, charging; and delivering avhich should
go a long way towards solving the problem of
valve current supply. The lecturer was
uccorded a hearty vote of thanks, and the
meeting closed at 10.15 p.m.

Hon. sec., F. A. Pywell, Stanley Lodge, Rose-
bery Road, Cheam, Surrey.

.The Streatham - Radie Society.*

The first annnal dinner and wireless concert
of the above society took place at the Telegrapls
Hotel, Brixton Hill, on the 14th inst.

Over fifty members and visitors were present,
inclading a large number of ladies. A large
amount -of work had been put m prior to the
meeting by the committee in the erection of a
sot 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
results obtained left much to be desired. How-
ever, plenty of loéal talent was available, and
the evening procecded merrily enougl.

The dinner came to a close, after a very
interesting evening, ot 14.15 p.m.

The next general meeting of the above socjety
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) aro invited
to ask for pnrtlculariﬂ from the hon. seoc., Mr.
5. C. Newton, 5, ’endennis Road, $.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 Distriet

Society,

The fourteenth general meeting of the above
society wus held on Monday, February 12th;
at hendquarters, with Mr. F. A. Sleath occupying
the chair. After the hhsiness arising from the
provious meeting had heen dealt with, it was
announced that-the president, Capt. H. C. J.
A.-R.-West, R.N,, invited members to visit lris
residence at Alscot Park to inspect . the
experimental station there. The next item on
the agenda was a talk by Mr. Sleath on the
Single Valve Reectifying Pancl, and the lecturce
dealt in a simple and concise manner with the
parts required and their function. Keen
interest was shown when the matter cf
reactance was hrought up, and the cause of
re-radiation was explained. A very successful
cvening was concluded by switehing on the
club set and listening to the "close of 5 1'1"s
Concert. -

- Hon. sec., . W. Knight, 17, Patk Road,
Stratford-upon-Avon.

Radh

Ilk!ey and Distriet Wireless Society.*

A general meeting of the society was held on
Monga), January 14th, at which Dr. J. B.
Whitfield presided. Following the meeting,
Mr. J. C. Croysdale, of the Leeds and Distriet
Amateur Wireléss Society, was called upon to
give his lecture on the * Armstrong Super.
Regenerative Circuit.””. The lecturer described
the action of the ordinary regenerative cireuit,
and showed how Major Armsfrong had suc-
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 clrcult, which he
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,
Manclhester was received strong enough to
operate a loud speaker, with neither aerial nor
carth connected, nor even the orthodox frame.

On Monday, Felruary 5th, an enjoyable
evening was spent listening to the broadeasting
programmes on a Gecophone receiver and loud
speaker kindly lent by Messrs. Franeis Law, Ltd.
The demonstration was undertaken by Mr.
Francis Law and Mr. Lynn, of the General
Eleetrie Co., Ltd., of Leeds.

Hon. sec., £. Stanley Dobson,*t Lorne House."
Richmond Place, llkley.

The Forest Gate Y.M.C.A. Amateur

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 moetings.

Full partieulars can be obtained of the hon.
gec., T. W! Moore, 90, Clarement Road, E. 7.

Radio

YOUR WIRE LESS

OUTFIT COMPLETE FOR £10 16s.

From the Actual Manufacturers.
VICTOR RADIOPHONE OUTFIT No. 1.

Practical
Demonstrations '
Daily, 5 to ) Delivery
6.30 p.m, from
B Stock

o o1
Tog g

M‘J\L Ry ‘T
assoc o PPy

o

ALL you require for listening to wireless musio
and speech, comprising—

{(¢) THE VICTOR RADIOPHONE, fitted with wario-
meter tuner with bevelled ebonite scule, engraved ebonite
terminal board showing method of cnnnectln« aerial, earth
H.T.and L.T. batterics; grid leak and condenser in lmu(isolncly
polished .mahogany case, including phones.

() - ACCESSORIES .—Marconi valve, 60-volt H.T. battery,
4-volt accumulator, 4,000-ohms telephoncs 100 fect straudml
aerial wire.

Sent by the ‘Makers, with instructions and guarantee, packed

-in woeden case, for—

. £10 16s,
iIMPORTANT NOTICE.

The * Victor ”* Outfit is complete with all necessary aceessoties.
We should like to gnand -purchasers against mcomplcte quota-
tions at what appeay al first to be more favourable prices,

The appatatus-hasbeen approved by the G.P.O., and ths
price includes the: Marconi Licence Royalty and Britisly B5road-
casting Royakty.

THE MEDICAL SUPPLY ASSOCIATION, LTD., 167-185, Gray’s Inn Rd,, LONDON wW.C.1.,

The ,L_argest‘ X - Ray, Wireless,

and Electro - 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

' NDOUBTEDLY one of the most
popular features of Modern Wire-
less is its excellent Construetional

Articles,

A very large proportion of those taling

up Wireless want to build their own Sef,

sooner or later; therefore, every month

Modern Wireless is devoting a big por-

tien of its space to articles describing how

Instruinents and Apparatus can be made
at home with the aid of a few inexpensive
tools.

ENO. 2 Now ONE

*SALE—MAKESURE®=
sOF YOUR COPY!

= TO-DAY. -

But no article is published which is not
essentially practicable.  Every instru-
ment must®work, and work well, befere
its deseription 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
caver (same-as No. 1.)
At our Stand No. 5 at the
Ideal Home Exhibition we
are showing a .complete
range of all eurauthoritative
Wireless Baoks. Modern’
‘Wireless also on sale.

Radio Press, Tid

PUBLISHERS OF AUTHORITATIVE WIRELESS LITERATURE

DEVERFUX CQURT. STRAND. W.C.2,

r-“m-‘mng-——__.—-‘—__im__—a——_.__-_.._._, ._.__g...’__.‘,.!.,___,:*??.?gq*qu”_‘..__q_ng-p_

__CONTENTS

.

WIRELESS MAP OF
EUROPE GIVEN FREE

Inperial Wireless ¢'omanications.
y Lieut.-Cot C, @&. €hetwade
¢rawfey,, R4, MMLE E.

Some New Dual Awmplification Civ-
cuits. By John - Sectt-Taggart,
F Inss P

As Filter Circuit. By G. P. Kendall,
B.%¢.

¥Your _Aeriak B B AMitgell,
AMLIET.

Regulations Regneding Aerials.

Intervalve Transformers. By A. H.
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ChokeControk Modudation:
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Leaks, etes
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H. Robinson
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and Construetion.. By F. \W. As.
ton, M.A; D.Sc., FRS.

A Readily Made Variable Induct-
ance.

A Variable Grid Lcak. By A.
Drake..

A Transatlontie Receivimg Set. By
H. Chadwick.

 Directional Wireless,” By J.

t Robinson, M.B.E., Ph.D.,, M.Sc.,
F.Inss.P.

Absout Reaetion.

A Universak Receiver for all Wave-

.

A Twe-Valve Note Amplifier.

The Considerations Governing the
“Choice of a Receiving Circuit. By
John Scote-Tageart, F.Jnst.P. -
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Yet; and How 1o Make It. By E
Redpath.
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RADIOTORIAL

All Editorial Communications to be
WIRELESS, The Fleetway House,

addressed The Editor, POPULAR
Farringdon Street, London, E.C.4.

s

I lhink most of my readers will a
week’s POPULAR WIRELESS is well worth 3d.
Thousands of amateurs who will not be able to visit
1be.** Daily Mail *> Exhibition at Olympia will find in
this number the first instalment of a special review
ol the exhibits shown by Wireless Mannfaeturers.
For the experimenter and student there is the first
ol 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
hear that Sir Oliver Lodge has accepted this appoint-
ment.- As one of -the most brilliant scientists of tke
day, and one of the most advanced pioneers in radio
work,” Sir Oliver Lodge bhas certainly honoured
POPtULAR WIRELESS in accepting this appoint-
ment,

This week's number also sees the commencement
of a mew cover scheme. I feel perfectly sure that
99 per cent of my readers will prefer this new coyee
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, | have temporarily decided to fimit
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 fn answer-
Ing queries. Until further notice three questions
from-one reader will he the limit for one letter.
All questions should he addressed to POPULAR
WIRELESS . Queries Department, Room 138, The
Fleetway House, Farringdon Street, London, E.C.4,

Readers are requested to send the necessary
postage for renly..

‘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 13 of a tecknical nature and concerns
the most recent developments in the Radio
‘world, « some of the arrangements and
specialities described may be the subject  of
Letters Putent, and the amateur-and trader
would ‘be well advised to obtain permission
of the patentees to wuse the patents before
doing so. .

' -once.

A. T. L (Bedford).—I have a two-valve set
and eannot tune in London at al! :"but a friend
of mine tried it the other day and got it at
T use a three-coil holder. Why cannot
1 get London ?

Your tuning 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 sccondary 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
vou 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 i3 used,
and this should be with carborundum, not hertzite,
a fllament resistance is far too small a resistance.
You need about 200-300 ohms for the potentlometer,
whereas a fllament resistance has,only about 5 to 7

ohms.
* # *

“ Eveav ” (Plymouth).—Why do soft valves
usually have a shorter life than hard ones ?

The reason why very soft valves have a short llfe
compared with the harder type is this. When a soft
valve I8 in action, the clectrons flying off the filament
keep on colliding with the residuat 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 wifh 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 positlvely charged. Thus it is naturally re-
pelled by the positive anode, and attracted by the
negative filament. This atom residue, or positive
$“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 widich 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
;‘ tons ”* i3 decreased, and the filamnent has a longer

ife.
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“ Frep " (Tottenham).—My neighbour told
me laughingly this morning that 1 * howled '
u lot the previous night, and as-I do not use
reaction, although 1 have an experimental
licence, T thought it safe to bet him that I
could not cause interference. Am I right ?

Although in the circumstances we are incllned to
think that you were not guilty of the interference,
sueh would be quite possible, even although you
possessed no reaction coil or *‘ artificial”’ arrange-
ments 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 capacityin quite simple 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. N . A

G. L. P. (Durham).—Why ix 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 curreflt 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
clectrons 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 fllament and the effects which are asso-
clated 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 {s taken that simply because an elec-
tron stream is passing from one point to another rela-
tively there will be a current of electricity ﬂowin% 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
matte: which of them moves first, but if you are
lookinz 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 eleetricity appears to flow in
the other direction. Ballantine makes it a definlte
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 i3
opposite to that in which the particles are moving.”

he 1talics are hli. ., " N

P. C. L. (St. Albans).—What coils do you
advise for different purposes ? ]
Single layer cylindrical type of the well-knowa
(Continued on next page.)

HONEYCOMB INDUCTANCES.

These world-famous COiIS, manufactured

Self Capacity and High Frequency with a
low absorption factor, and permit the
transference to the Detector of the
maximum amount of energy received.

The whole of the inductance i1s used
throughout the complete range of wavee
lengths.
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CARTWRIGHT’S SCIENTIFIC COMPONENTS.

A COMPLETE RANGE WILL BE DISPLAYED AT

- STAND 23

All-British Wireless

OUR CATALOGUE
is brimful of absolute and dependable bargains that will
appeal to all users of Wireless,
of everything from a terminal to a loud speaker.- A charge
of fourpence is made to cover cost of postage, ete., which will
be refunded on receipt of your initial order,

Special Terms to the Trade.
J. L. CARTWRIGHT & CO.

. (DEPT. F.),
Manufacturing Electrical and Radio Engineers,

24, -LONDON ROAD,
) . MANCHESTER.
Whaiesale Agents for Seotiand, Corston Sine'air & Co., 47, Waterloo Street, Glasgow,

Exhibition.

It contains keenest prices

Phone: Cent.4209
Grams: Plaaduram.

Code: A.B.C. 5th.
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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-kolders,
Aerial Wire, Spacing Washers, Crystal
Detectors; Knife Switches, Rheostats, Coil»
Holders, Terminals, Serewed Rod, Sliders,

etc., ete:

LET US QUOTE YOU.

SATISFACTION GUARANTEED.

PROMPT DELIVERY.
TERMS CASH!
Agents fer the Ajax Anti-Re-Radiating Unit.

& ELECcTRICAL DEPOT .-
17. HATTON GARDEN, LONDON E C., .

. Everything Wireless f .
INSTALLATIONS COMPLETE, includinyg fixing
Moderale Prices. Send for Catalogue, 2d. Stamps

L. T. HALL,

. Electrical Engineer,
18, Lexington Street, Golden Square, W.1.
Phone : Ger. 4130.

French 4,000 chms headphones 19- pair

. Sterling 4,000 chms %) , 12/- pair

Various Condenser parts: ‘o001, 6/3; '00075,

5/3; "0003, 4/3; ‘0003, 2/9; '0002, 2/3;
‘000z, 21- ; Vernier, 1/g,

B.B.C. Cabinect Crystal Set 37.8
' Aerial Wire - - 2/9
Sheet Ebonite 39 1b.

WWrite for Price List.

RADIOTORIAL: ‘

-QUESTIONS AND ANSWERS,

(Continued from page 1022.)

solenoid pattern known as single and double slide,
tapped cylinders, ete., 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, ete., type of coil for long
wave valve work.. By short wave we mean up to, say,
800 or 900 metrc;l. i .

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 o
denote the regenerative effects of a circuit that tend
to cause self osclilation, although the terms vary in
their strict application. In practical, as opposed to
absolutely and strietly 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 compoments of a set,
whilst regeneration chusing self-oscillatfon only will
not be audible in the phoues uniess the self osciilation
is impressed or has impressed upon it other oscilla-
tions of dissimilar !reque:‘\cy.

*

F. B. {(Leyton).—What is an amplification
factor ?
The ratio between the plate voltage and grid
voltuge far 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 leg of the valve to the aerial terminal ?

Yes, your idea ig perfectly sound. You will find,
however, that it is apt to cause future trouble uniess
yon etther sheilac the line when the correct value has
been determined or carefully erase it if not reqnired.

£ * *

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 anit
systen1, 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 Nos. 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 2 What is a loading coil ?

Yes, you ean 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 typo will do—of about 100
turns of 24 on a 1} 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 cireuit,

{Continued on next page.)

HE more” you know about the

theory of Wireless and the
better acquainted you get with
the ‘ reasons why,”- the better results
you'li 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 difR-
cult points which have
always puzzied you. Get
a copy to-day—there Is
not a dull page ip it, Farsosah Taalli
Booksellers,
or 2/8 post
free direct.

T YT TR TR T A Y

nor a page your witl not
be able to understand
with ease.

| RadioPress

PUBLISHIRS OF AUTHORITATIVE WIRELESS UTERATURE

DEVEREUX COURT, STRAND.W.C2.

PETTITTYY

DALY’S

Highest Quality CRYSTAL
RECEIVING PANELS
7 6

0

Superb in quality and results - - £3
(including Royalty)

AMPLIFIERS (inctuding Royalty) £3° 0
Satisfied Users obtaining all the British
Broadeast Stations.. In. some .instances,
distances are as much as 300 miles.
Dealers not stocking are invited to wrile or
call. All Accessories avatlgble at lowest prices.

95, GT, PORTLAND ST. LONDON, W.t1

(Next Philharmonic Hall.)
{Entrance round corner.) Tel.: MAYFAIR 3349

3

Telephone : WESTERN 2896.

=n'I' e London Telegraph Training'College, Ltd.mwim

MORSE HOUSE, EARL’S COURT, S.W.

OFFICIALLY RECOGNISED BY THE WAR OFFICE AND POST OFFICE AUTHORITIES.
CABLE AND WIRELESS TELEGRAPHY.

ARENTS 3sirous 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.
at the present time excellent prospects to youths from 15 years OF
obtaining posts for qualified students in the leading Cable Companies at commeneing 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 £130 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
THE SECRETARY (Dept. W.), 262, Earl’s Court Road, Ear!’s Court, London, 8.W.5.
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age and upwards, and the College has exclusive facillties for

on appliecation to

Wi

ESTABLISHED 25 YEARS

Cable Telegraphy offers
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HALL’S

WIRELESS AGGESSORIES

with the ¢ Hall Mark* of Quality.
All Previous Prices Cancelled.

French ‘‘ Brunet '’ Headphones
22/6 Prostage 0.
French ¢ Sidep "’ Headphones
21 /= Postage 94.
BRITISH HEADPHONES

4,000 ohms. Very Light. Beautifully Finishede
bml]oy Diaphragms. .Complete with Cords-
adjustable Earpieces.

3 9/6 Postage 9d.

VARIABLE CONDENSERS:
Capacity Parts Assembled for

Complete Panel Mounting
0oL .. . 6/6 00 .. 12/6
0075 .. 5/6 . 12)-
0005 .. .. ame .. 10/6
0003 .. oo 3/~ oo 8/-
002 . 00 2,3 7/-
0001 2/- 6/-

'lop and Bottom Drilled Ebonite
Plates, 173 extra, Vernier, 3/-
Intervalve Transformers, Ratm 33 w 1 finest
manufactitre Iy 0 ;6 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. Smnll doz2d; I:u'ge. doz. 3d
Ebonite Knobs, hppe(l 2 B.A. \\1th brass nut— o

1st qu:\lxt) 4id; 2nd quality 3d
Aernl Wue, :/2‘7 ltard drawn copper, in 100 ft. 2/9
Valve‘ Leg with nuts and washers, 1d. each ; -}
Two le Holders, solid ebonite 6/9 mounudon

mahegany .. a/9
Three Ceil Holders, solid’ ebombe with' lon"

arms fo avoid cwp-nmty effects . . 8/6
Crystal Deteclors, adjustable in cvcry \\n) .. 2/6

Do. do.  enclosed in glass case .. 4a/6
Engraved Ivorine Scales, 0—180%, round or
square ends | 4id
Filament Resxstances, cxtmordmnrv \nlu

velvet action Ao , 3/6 and 5/6
Switch Arms, complete “with knoo collar,

washers, bush nuts, etc. 1st qunlity, 1/6;

2nd quabty 1/=
Valve Holders. tarned cbomte, complctc with

nuts. 1/3; 2nd quality . 1/~

Crystal Cups

scTew ..

Terminals complcte ;\ ith nnt and washer 1 ld 2d ,3d.
[

"Plain 1d. 3 one, t“o, or three

Basket Coils, sct of J=
Contact Studs, } in. b) } in 4d. perdoz " com-

plete with nut and w; asher . doz 6d
Insulators, white egg 3d. ; grcen cgg 4ad.

areen shell .. 0 e'\ch ad
StopPins .. .. .. _.. doz. cach 1d
Valve Pins 1 }d cnch, with nut nnd W asher each 2d
Brass Nuts, 2, 3, 4, B.A.,doz 4d. 5 and 6 B.A

doz. 3d. \\ashers 5 .doz‘ 2d
Ebonite Sheets, 4%, , § (cut to nm slzc) Ib. 4/6
Fixed Condengers, 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. }- -in. squ'\rc brass,

drilled beth ends . 4d
Hertzite, 1/6. Bornite, Carborundum, ‘Galena 4ad
Screwed Brass Lengths, 12-in. 2 or 4 B.A. cach ad
Inductances, wound 22/24 enamelled wire, each  3/2
Leadmg in Tubes (Ebonite) G-in. /-, 9-in.

1,2, 12-in. 1/4 each.

Orders under £2 kindly ‘remit ample

postage. Balance refunded if excess sent,

SEND FOR FREE CATALOQUE.

raxoe HALL'S oo

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

Our only address. No Branches.
Hours: 8.30 a.m.to8p.m.; 1 p.m. Saturdays.
Beiween Piccadilly Civeus and Oxford Cireu;
"Buses 3, 6, 12,13, 15, 32, 51, 53, 59 and 88 pas ;
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RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued from page 1023.)

F. H. T. (S.E.1).—I am about 2 miles from
2 L. O, 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 uso of am aerial for that

type of set, not if the transmitting statlon is more
than a few hundred yards away. You would need n

four or six foet frame, winding 5 or 3 turns of 22 D.C.C."

wire respectively. Smcmg would be about } 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 acrial ?

You should be able to hear Cardiff quite well. The
actial 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 trouhlc of scttlng up the station,

P.J L (chdon) —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 erystal rectifier will operate
quite well, but the worst of erystals is that they are so
unstable in their adjustments. You will find a valve
detector easler to operate, but, of course, it will cost
more in upkeep. . e

L. S. D. (Dundee).—Is it true that the Dull
Emitter valves Iast longer than the ordinary
‘type ?

Yes, we think that you will find this type of valve,
nlthough it is so costly, will eventually be worth it in
the end, ‘especizlly if you have difficulty in having
accumulutors charged. As the fllament of this t.ype
of valve only needs to he 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. 8. K. (no address) asks if the presence
of. large gasometers ncar 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. 1t should not prevent you obtaining results,
however, though you may have to use an extra valve
to counteract the effects of the iron sereen.

(Continued on next page.)

There is nothing on the Market so
efficient, neat and robust, as our

B.B.C. STAMPED ROYALTY PAID
RECEIYER

At 30/- on 3 Days’ Approval

Range 15-20 miles. Size 5 in. by 7% in. by
64 in, With Phones Insulators, and Aerial,
£3. Reel Insulators 2id. Fixed Con-
densers 1/3. Lead-in Tube, 6 in., 4d. Mul-
tiple Contact Tuners, in cabinet, 10/6. Valve
Panels 10/6. Ebonite id. persq. in. * ROTAX’
new 4V, 40 amp. hr, ACCUMULATORS 17/-,
ALL IN STOCK.—W. H, DAVIES, 52,
Gt. Queen Street, Kingsway, London, W.C.1.
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AERIAL EQUIPMENT
100 ft 7-stranded hard drawn copper

wire, “shell” type insulators, and
leadmg-m tube, 5/6, post 9d.

CRYSTALS SPecna] artificial Galena,

high y 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.

Best French, highl 1-
PHONES est renc ig ysensnd

tive and very light an

4,000 chms. Per pair, 22/6,

=
E

comfortable.
post 9d

ONNIPHONE WIRELESS Co.

24, Warwick St., Regent St., London, W.1.

PHONE: REGENT 3335,

20 yards from Regent Street, between Robinson
and Cleaver’s and Maison Lewis.
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—T0 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.

il

Phone :
Croydon 975.

TO WIRELESS EXPERIMENTERS. PATENT YOUR
INVENTION S.

They may prove very valuable. Pa.rtlculars and consulta.-

tions free. BROWNE & CO., Patent
9, Warwick Court, Holborn, London, W.0.1, Establishud
1840. Telephone: Chancery 7547.

———Beginners Guide to Wireless
Explains in plain everyday language everything
beginners wish to know about wirelcss telerraphy
HOW TO ERECT, CONNECT, AND MAKE
all the apparatus reguired for reception of
telephony or morse, and full instructions
and diagrams for making coils, tuners. and
complete valve and erystal sets. 112 pages,
price 1/-, post free.—SAXON RADIO CO.
{Dept. 14), South Shore, Blackpool. 32-page
cat. of wireless apparatus, 2d., post free.

THE NEWTONIA WIRELESS FACTORY

FOR ALL WIRELESS PARTS AT FACTORY PRICE3
13/15, WHITCOMB ST., W.C.2
Reezent 5469 LONDON.

PORTLAND'S

Parts by Post.
“EBONITE.”

s d. £ 8 a
5152 Vs aa 0000 7112 x10., 7 6
4x4........ 13 | 174 x8} ., 9 6
7x5} eoee.. 28 | 18 x18., 1210
10x6........ 39 |3 x18.,1 30
17x6.0...... 53 ) 7bs.,....1 3 Q

Quarter, British..
Postage exira. Any size cul,
JAMES PORTLAND,

6, Cheapside, E.C.

Mr. Portland slocks
200 Wireless Parts

afford to be without a copy.

MATERIALS, TOOLS, & WORKSHOP SUNDRIES |

OUR 1923 LIST of above (64 pages) is now ready.
SENI POST FREE on receipt of Post

Wireless experimenters cannot
Card.

GEORGE ADAMS (%=

255-6, HIGH HOLBORN
LONDON, W.C.1.

),
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on this fascinating ‘sudject of Wireless Is
pot difficult 1f you have the right Books.

Here aro two non-technmical Books by
John Bcott-Taggart, 'editor of Modern
Wireless, explaming in - simple language.

{
the theory of Wireloss. Not only do they
teil you the kind of Set you need and how
it ‘works, but full detalls are given for the

' eonstruction of an inexpensive Set suitable
for receiving the Concerts.

. From all DBooksellcrs and Newsagents.

for ali

POsT rege ?

Wireless

sosv rmee (1] \1'

MrelessGDl Simplified4/

2| Radio Press Tid [F

PuBLISNEns OF AUTHORITATIVE WIRFEESS LITEFATURE

_DEVEREUX COURT. STRAND.W(2 Fe

GREATEST POSSIBLE VALUE IN
VALVE AND CRYSTAL RECEIVERS
AND ACCESSORIES.
Complete . Installations.
MAINTENANCE TECHNICAL ADVICE, E’I‘C

VALV TS........from €3 10
CRYSTALSE coon M €2 O 0
For Price IAst please apply to—

R. LAWLER (late Marconi Co.),
1, Ivydale Rd:, Nunbead, London, S§.E.15:

MOKRSE CODE — RAPIDLY ACQUIRED-
by specml method. Tndividual or Class
Tuition. Working Proficiency Guaranteed.
Moderate Fce. Post freec 1/, Tel. Ex
4, Waldegrave Road, Upper Norwood, S.E.19

CRYSTALEN
Make your crystal as reliable as a valye.
A lile CRYSTALEN brushed overyour crys.
tal will double the efficiency of your set by
giving greater volume and quicker adjustment.
Results WONDERFUL. Price 1. perbottle (post tree}
Obtainable only from EVANS & BARRETT
5. WARDOUR STREET, LONDON, W:1

VALVE AND CRYSTAL SETS.

Telephones,” and all - Accessories for
amateurs“at very reasonable” pl‘lces
an ‘orders by’ post promptlu execiited.’
H. G REENFIELD,

. 20, D Arblay Street, Oxford Streét, London, W.1

{Phone : Regent 3072.) 4 Y

KING’S FOR VALUE

THE “ KING” WIRELESS SETS

. Only

17/6 MAKE YOUR OWN, 17/6

King’s No.1 for Broadcasting: @ Part,s consist
of—No. 1, 12 x 4 Inductance Coil, wound 24
enamelled ‘wire. = No. 2; Base dnd 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 Tablet,s,
Aerial, Earth and Phone.- No. 7, Bl’ockmg Condenser,
ebonite, Same assembled and tested, 4/- extra,
Post 1/6. Cash with order. Silk wotnd Basket
Coils (set of 7), including 8 Concert Coils. Price
- Post Free,

HAMMOND & KING,

S§1. BERWICK STREET, W.1.

- RADIOTORIAL
QUESTIONS. AND ANSWERS.

8 {Qontinued from page 1024.)

B. T. K. (Skipton).—I have a loose-coupled
%stal set, and want to use an H.F. amplifier.
at 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 {o the
gd of your H.F. valve, and the other terminal to

e low tension negative, The plate of the valve
goces to a cotl (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-
lcngths 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
condcnser across thém—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-
ncctions 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 beéfore. The

filament of course goes to L.T. plus and L.T. minus,
2, * *

C. L. L. (Doncaster).—I have a solenoid t
tuner of about 150 to 200 turns on a 4 in.
diameter former. I should'like to usec this coil
on a valve set with reaction. If I use the sole-
noid type of reaction, how big should it bo ?

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
ow 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,
*

* W

L. W. (Bushey).—I want to use honey:
comb coils for low wave-lengths on a two-coi
holder. How many do I nced ? 1 shall not
be using reaction.

Probably five or six coils will be best. Wind one
of 85 turns, one of 50, then 75, 100, and, 120 turns,
This will give you four wmbmatmns, using two coils
at a time, the smaller being used as the rimary
while the next size is used as the secondary. ou will
of course need two variable condensers for tuning
purposes, one for each coil.

* » *

¥. 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,

L] » »

F. G. (Brussels)—What are the diameters
in millimetres of the following wires ? SW.G.
Nos. 18, 20, 22, 24, 26, 28, 30, 34, 36, 40, 42,
44, 48 ?

:The dimenslons are as follows, measured in millic
metres : 1°210--°9144, -'71 2,—"5588,—'457»2. 3759,
*3149, '2337, 1930, i219 °1016, ‘0813, .°04064 re-
npemvely. i

(Continued on nezt page.)

ENGRAWING for wireless panels,

&o." Large or small quantlties ‘ 8end for quota-

._uons to FENTON &;C0O., St. Ann’s Place, St..

Ann’s Court, Wardour 8treet, London, W.1.
hone : Gerrard 2364.

ACCUMULATORS
Stocktaking. . Exceptional Offer.

Brand new Celluloid Accumulators.
Best British Make, guaranteed.

4 volts 60'amps. 19/6 (usual '35/6)
80 42/-

4. 4, S 23/ »
‘4, 100 ,, 27/6 » 48/0
g w60 . 29/6 r b3/3.

120 ,, : i :
(In'teak box) 68/6 110/
Approval willingly. Carriage extra.

H. SMYT“, Ltd., §3,Museum $t., W.C.1,
e TS mar e el

 HULLO! HULLO!

Look at_our Prices and Compare with our
Competitors !

e SPLCIALIZE IN

VARIABLE CONDENSERS

Photograph of one o! our °0002 Type.

We consider that our Condenser 1s
the very best on the market,
Note our eolal Features:
1. BBONITB DIAL 0-180, and Knoh (much
ulxparlnr to Brass l'omlor ‘and Ivorino Soale)
EBO OIRCULAR

Top
' Bottom End Plates, acourately drllled
for assombling and panel mounting, includ-

3. (.'7, c%’frﬁl}’g’t’}s’"do’kra o1
C CT COIL CON.

NECTION and bu

nverythln rotuly to assemble, to-
gether wit ELbonite Knobh, all the

moving), spagers, Bpindles, - nuts,
washers, eto. Assombted-
Unassembled Compleie
Parts of for panel

above includ- mounting,
ing knob but inel. knob;

. Ro. of without dial s dlal and
Ogsndty. Plates. endplates end pfatcs
.001 57 6/3 12/
.00078 43 6/3 11 /6
.0008 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 Ivorine Scale and Pointer required Inntead
of Ebonite Dial, dsduct 9d. from each of the
Assembled Condenser prices.
Packing and Postage, 1/- per set]' a sels, x/3.
g sels 1/6.
Full details how to erect snolosed with
each unassembled Set.

Tog’ nnd Bottom Ebonite clroular End
~1/6 per pair. By post 1/8
NOTE. —State whemer uauned Bottom I’late

in_‘photo
Ebonite Dial, 0.18D. Best ual'ng'. Bored

! tre, .

Ebonite Dial, 0-180. and xnob com-
bined, 1/9. 1’ post, 2;3.

nhgnice g{noh' apped 2 B A, 4}4. each.

y

Ebonlge Valve Holders, (ben. quallzy). com-
plete with 8 nuts, 1,3 cach. B, 803 5 6

Supeuox- Fixed Condensers: 30 .0005,

002, 1/3 each. By post 1 é Above
002006, 1/6 each. post ‘

Laminated Switoh Arms. .wlt Knob.

{best (%unlit,y) 2/- each. By pus 2i8

Filam Resnstsnces, Ino. ob. PIRST
O‘ 3/0 each. By pont 3/8.

Aerial Wire 7122 bare ropper stranded
Price per 140 feet, 3/ Oy post 4

Brunet Head hones. 4 0 0 ohms. 25[- a
pllr (comple ﬁ 26/ .

Basket Coils.” :ngs 00 ‘10 3, 000 metres.
Per set of 7, 4/3. By post 4/9.

COLOURED Sleeving 1§ m/m, €d4. a

yard. By pog ad.
LARGE TOCK OF Vanes, Spacer
Washers Brass Washers, Nuts, ods,

Terminals (3 B.A.), Valve Legs,
.Ebonite Sheets, etc., At current priges,

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. Lta.
1 &2, Ham Yard, Great Windmill
St.,PiccadillyCircus,Londoni, W.1,

Open 8 to 8, Telephone : Regent 3749,
(Two mlnutcs Piceudilly Circus.)

Trade Enquiries Invited.

e

e ]

(== =




ACCUMULATORS

Have stood the test for
20 pears. JList Free.
SPECIAL OFFER
at REDUCED
PRICES.,
Specially suitable for
WIRELESS, Motor
Cars, Lighting, and
many other purposes.
IgnitioniAct. AH. |
To. Voltage. f.‘,ap. Amps. Capacity. Price.

100

W00 .. 4. I~ 8 .. 9n}pl)e
1310 .. 4 .. 20..30-.. 1201
3815 .. 4 . 30 ..15 .. 141 g
1320 .. 4 O 40 .02 (1611 £
830 .. 4 .. 60 .30 _ =22/6 ©
1380 .. 4 .0 80 .. 30 .. 20/ ®
0 6 .. 20..10 .. 189 &
1420 .. B .. 40 .. 20 27/6 &
430 .. 6 .. 60 30 -35!9 5
A040 .. 6 .. B0 .. 40 .. 396

RICHFORD & co.,

483, FLEET STREET. ZilONDON, E.C.3.
Pelephone : Holborn §126.  Lstab. 1876,

P CRYSTAL SET S

Assembled and .unassembled.
And all component parts.
Wiiterfor illustrated catalogue, Post.free, 3d.
VALVE PANELS ON THE UNIT SYSTEM
Unassembled

Sunplc!to'buud Full instractions sent with sach
Ask for partxcu]ars

P. H. BOYS & CO.,
Electrical & Wireless Engincers,
187, GOSWELL :ROAD, LONDON, E.C. 1.
'Phone : Clerkenwell 4454,

THERE ARE SOUND REASONS

For Buying Your Wireless Gear From

THE SERVICE CONPANY, LTD:
292 High Holborn, London,W.C.
New Stocks of First Class Apparatus. Fxpert

and Intélligent Attention. Cash or Delerred
VIAKE YOUR OWN

Payments.
VALVE RECEIVER 30/ —
Hnd Polished Mahogany Cabinet, Ebonite Panel
- X 6°, Valve Holder, Filament Resistance with
'Ebomte Knob, 2 Condensers, ‘@rid Leak; 11 Termia-
als, Wiring, Insulation Nuts and Washers with :
‘PIAGRAM AND INSTRUCTIONS,
Postage and Packing 1/3d. DO IT NOW !
FORD’S ‘““AIRPHONE'' 'SUPPLIES,
6, ST. MARK'S ROAD, LONDON, S.W.10.

IMMEDIATE DELIVERY

OF AERIALS.
/22 Bare Copper - - 3/- 100 ft
7/22 Enamelled - - 50

Pastage 0d.
ALL SIZES INSULATED COPPER WIRES.
K. WOOTTON & GO., Sawley, Derbyshire.

”

LOOK!

We have. phones at 21 /- and
2 5/= in stock, also
B.B.C.Crystal Setsat £2 20
Informafion and expert advice
freely given to.callers:

dltustrated Calalogye, dncluding
List of Stations, Post Free, 6d.

E ON S WIRELESS SUPPLY CO.,

115, FLEET ST., E.C4.
(Next “Daily Express” Otlices.)

- WIRELESS

RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued from 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 ?

Vwing to the opposition of eurrent, or father the
potential at each end-of ‘the connccting wires being
equal, no current flow would result. However, as
e\nctly similar voltage seldom exists between different
accurnulators, it would not be wise to attempt an

experintent of this-nature withont the iusertion in
the circuit of suitable fuses..

* * o

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 paralicl, i, ‘0015 mfd

i * %

“ EartH ’ (Wolverhampton).—I am troubled
by leaky electric cables and the clectric
railway. Can I avoid this?

You may be able to aveid the disturbance caused

- by the stray currents in your earth wire due to leaks

in the electric cables, by having a capacity earth
instead of the ordm'try type. This earth is com-

prised of insulated wires, running parallel with and |

directly under .the acrnl Three or four may
be used, 1 by insulators about two or four
feet above the ground. ‘To this * earth ™ the set is
connected inghe ordinary way. It-s essential that
the capacity earth shonld 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. Keep
the aerial and earth Meads as far away 'from one
another:as possible,

® ® *

R. C. (Bolton)‘ —How much wire.should I
nced to wind a 5 inch by 5 inch former with
24 enamelled Y What svave-length would 1
reach on it ?

About b ounces of wire should suffice. The wave”
length would be roughly 300 to 1,600 metres.

t D TR TR

W-HOLESALE PRICES
WANTED FOR ALL
WJRELESS .PARTS
AND MATERIALS
FOR CASH
TO SELL
AGAIN

WOODS, JAMIESON & Co,, Ltd,,
53a, Pulford Street, Pimlico, S.W:l.

HITE

'“——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-book J
and Cons. free.—B. T. KING, Regd. Patent
Agent (G.B. & U.S.A,). 146a, Queen Victoria
8t., E.C.4. " *Phone ; Central 682. 36 yre..tefs.

Safety and Service Ensured with our

BATTER EBONITE
CONTAINERS (Speclal Valve Type),

No danger irom fire. No risk of being cut off.

4V 48AH G 3/8x3.7/8Bx8 112 £2 2 6

Teak crate with strap handie 7!-
Filling and charging - = 2/-
6V 483AH 6 38x57 x8} 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,
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Practical WI reless

ValveCircuits

F you are thinking of building your own
I Set, or of improving your present -one, then
you must'have a eopy of this mew Book by
John Scctt-‘l‘aggart, F. Inst. P., Editor of Modern
Wireless.
Btart with a good Ciredit—a practicable one—
and you will eave perhaps hours of -umnpecessary
Iabour.
A description of every Circuit is given, together
with typical Condenser and Resistance Values.
Remember that every Circuit has Ibeen .actually

tested and iits efficiency gnaranteed.

Contents—

Crystal Detector Cireunits, Smgle Valve

Circuits, Two Valve Clrcufts, Three

Valve Circuits, Four Valve Cirecuits,

aud Five Valve .Cireuits, Local Oscilia- _ from all
tors for Heterodyue rteception of € W -1ookse
Valve Transmitter and Radiophone F 2/8 post
Circuits, fred direct.

PUBLISHERS OF AUYHORI'I’AYIVE WIRELESS LITERATURE |

L DEVEREUX COURT,STRAND.W.C2

HIGHEST QUALITY :
LOWEST PRICES AT ASHLEY'S

8end inquiries; rock-bottom quotations by return.
Moncy-b&ck iuaranme on everything. Crystal Be.
tectors rl ish-made Orystal Sets from‘
15 B.O. Crystal Se - Royaltles paid, 2
metres, 30 miler_range for telephony ;"
the market; with aerial and fnsulators, 4']!6
Parts of last-named, all complete, with instruc.
tions for assombhng 32/6. ASHLEY HEAD-
PHONES ,British better than the bes& French,
4,000 ohms, 2116, Oarr. paid on 10/- or over.
J. & E. Ashley. 5, New Oxford Si., London, W.C.1

AGGUMULATORS H .l\-IE BATTERIES,

NEW AND GU RANTEED.

4 -Volt, 25-Amp., Celluloid, .11/3. Postage1/-
4- Volt, 40- Amp 17/6 -Vo|t, 40-Amp. 25/8
» 60, 21/3 » " 31/-
4, 86 ,, 27/- " 80 36/-
4 100 33/~ - . 100 . 45/
Packing 1/0 extra. i’nckmx, 2/- extra.
MULLARD ORA VALV .. 45/-, Postage 8d.
MARCONI “ R VALVES 17/6, Postage 6ds
36-V., H.T. Battery, Huuuden,
with Plugs 8/‘6.» Postage 1/«
60-V. H.T. Battery, Bellesden,
with Plugs ? 14/-, Postage 1/«

Cash with order. Goods despatched per tetarn,”
LOWKE & SONS, LTD., Northampton.

ELECTRADIX RADIOS

Immediate  Delivery |
from our Huge Stocks.

Everything from a Recorder to .an
rth Clip,
The best equipped City depot. 4
COME AND SEE US.

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

LESLIE DIXON & CO. ... %5160, |

8, 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 44d.

Adapters to Fit
“R” Type

CATALOGUE

Holders WITH 1,200
3/=, Post 3d. ILLUSTRATIONS
ORDER IS NOW READY

NOw,

- ———

I
GrarTon Epectric i
CaraLocus !

I

of all
the Small
Components
the Amateur
Needs at most
Competitive Prices,

Build Your Own
Wireless Receiver
SPECIFICATION. “'THE BROWNIE”

8et comprises solid . best
7 6 COMPLETE
by post 8/6

ebonite drilled detector
Patent 2055/23 applied for.

panel, wound induction
coil, tuning slider, screw
clamp crystal cup, best
quality crystal, vuiversally
jointed detector giving
accurate and easy adjust-
ment, terminals, screws,
and all parts for assem-
bling by our patent
method,

A Scientific Achievement.

Guaranteed equal to scts costing
many times the price.

Full and complete instructions
cnclosed with each outfit.

=3¢ London make.

Money returned if not as
advertised.

J. W. B. Wireless Supplies, |
19, GARRICK STREET,
LONDON . . W.C2

(First Floor)
Near Leicester Square Tube Station

(When writing mention
“ Popular Wireless.”')-
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[LOCRYsr

This is an ecxcellent crystal
receiving set, which gives very
good results on all wave lengths
from 300 to 1,500 metres, and
1s 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
1ts sensitive state,

No batteries are required,

The set is sent out complete and includes 100 f¢.
coil of 7/22 stranded copper aerial wire, 2 shell
insulators and one pair 4,000 chms 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 :15:6
Inclusive of all texes. Postage 1/5 extra.

Extra 4,000 ohins 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, LONDO¥

For they are
o
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efficiency,
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by 1 it by 7 ‘ms.’ s,
(13 1 —
The “UNIQUE 3 VALVE RECEIVING SET.

Size of Cabiuct, 2

The valves are behind the panel aud are out of the !

way, and cun be seen by 3 peep holgs.
The bLatteries fit into thic cupboard oft the left, thus! Height

a High - Frequency Transiormer with oume DI, and one !

of the set with 2 terminals for coils for higher wave-

B.B.C. Royalty Stamp, £2 5 0 extra.

]

]

|

I

]

| 1S lond speaker
J is manufactured
! “for us by Siemen
] Bros., whose name ap-
| pears on cvery instru-
| ment as a guarantee of
1
]
|
|
|

It is made t,hmughout
from a specially pre-
pared and tested alloy
—Mhenece there Is no
resonance ‘Or  gramo-
phone effect, the sound
reproduced  being  of
As can he ecen by the plotograph this set has a| pure tonal quality and
uuique design aud o high finish. in no way distorted.
Diameter of
frumpet at base 5% ins.

2 jo¥t
making it a set “thut is absolutely self-comtained. Hus' {rumpet at base 18} ins.

L.F. ~ A Tupped Inductance is on the right -hand side! fl\‘:tg:jv ‘:?,ﬂ? Si;’&ilr:g‘:

1
lator.
lengths. Rceetl s g
£20 complete with plones, accumulators, batteries: LR 6
3 aerinl, apd 2 -insulators. ; 4,000 ohms' £3 5 0
There iz no doubt that this s the finest piece af,
workmansbip which can be had at this price. ..,000 ohms £3 2 6

WIRELESS lNSTALLATIONS LIMITED
(Dept. A), 81, Turnmnil Street, London, E.C.

L e e e e e e e — ———————— - -
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LTI EXCEPTIONAL VAL UE IIJHHIIIIIIIIIIIIIIIIIHIIIIltllllit_za':i
EVERYTHING FOR WIRELESS #iires:

———

A Perfect
Loud Speaker

AT ‘A _MODERATE
PRICE.

A TWO-VALVE SET WITH REACTION APPROVED RBRY
POSTMASTER-GENERAL FOR BROADCASTING. No. 0236.
Comprises-one DE, valve and one L.F. valve mounted it a
handsome slope back cabinet. Separate filameant control for

cach valve, wave-length range 200-4,000 miles.
Piice completc with phoncs, bntterv “aecumu.
_____ lator, and valves, acrlal wire and inswator

(Nearly opposite Farringdon Street
Station, Metropolitan Railway.)

3 minutes Holborn Viaduct.

£13135.0d.

lIIllIHIIIIIIIIII]IIHIIIII]IIIAIIIIAIIH!H_IIIIII|llIH',II'”I!IINHHIIIII:l [T T
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EFFICIENCY combined with SIMPLICITY and
HIGH FINISH,
£3-17-6

Complete with one pair of double head - phones
(4,000 ohms), 100 ft. 7/22 Aerial Wire, and Insulators.

THE “SCOUT”
GRYSTAL REGEIVING OGUTFIT

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 :i—
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.

Wrile for full particulars to—

ASSOCIATED WIRELESS

289a, KING'S ROAD, CHELSEA, LONDON, S.W .3,
Tel.: Kensington 7928

THE ACME ‘OF BROADCASTING RECEPTION—

AL

7

-«

Compctiiive
Prices
with
Perfect
Construction

VAN RADEN -& CO., LTD., COVENTRY.

\

fft—1

oy =
Wz = 3

.@/ =
a ¢ ok
¥ s

N WIRELESS ACCUMULATORS

(WITH CELLULOID CASES)

Int
s Actual 4

List No. | Volts m tt nt PRICE

Capacity C p city J
B21X 4 40 80 37/-
BA22X 4 50 100 43/-
BA33X (i} 30 60 a4/-
BA34X (] 40 80 54/-
BAZIX 6 50 100 63]-

SUPPLIED THROUGH THE TRADE
AND BE SURE YOU HAVE .THEM

If you have difficulty in oblaining

please write to us.
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THE (
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

[ DUO »”

are only six cxternal terminals, aenal eart),
phones, and low tension,

We claim that this Set is the easiest 2-Valve St
to manipulate on the market.

Price complete, all acoessories for working—
Including Phones, Batterics, H.T. and L.T,, Aen.al
Wire, Insulators and Valves—Total, £10 15 0,
B.B.C. Royalty Stamp, £1150 extim,

! LICENCE

THE “PERFECTO”
VALVE SET

Comprises one D.T. valve and one L.F.
valve, Functions alternatively to the
Orpheus, this Sct giving Volume whers
the other gives Range.

A Powerful Set for local Broadcasting.
Complete Phones, Batteries, Accumu-
fator; Valves, Aerial WVire, and Iusulators

for—
£10 15 O

B.B.C. Royaity Stamp, £1 15 0

i

THE “COMPACT”
CRYSTAL SET

Tested and Guaranteed
In a_ self-enclosed hinged cabinet, thus
keeping it free from dust. A compartmcnt
is provided at the ‘back for Phones.
Tuning is done with a tapped coil and a
Vernier condenser. Complete with Acrial
and Insulators.

S:t £2 0 0 jIpsulators .. 6
Phones 1 % €@ , BB.C. Royalty 7 6
Aerial 4 6 | Total £3 13 6

WIRELESS
(DEPT. A.)

THE “UNIQUE”

CRYSTAL SET

The most pertect Brmdcastqlx(g Crystal Set on
the market.
Detached Hinged Lid, Lock and Key, Enclosed
Recess for Phones,
. Complete With Aerial, Wire, and Insulators—

Finished black; plated parts,

Splenchd Workmanship.

£4 10 O

B.B.C. Royalty, 7s. €d.

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

(Nearly opposite Farringdon Street Station, Metropolitan Railway.) 3 minutes Holborn Viaduct.

- BROADCASTING RECEPTION SETS

OF EVERY DESCRIPTION
and everythmg for wn‘eless at everybodys price

|  PASSED FOR'
IBROADCASTING !

BY G.P.O. '

\E
THE “ALDERSGATE”

Single-Valve Scf, complete with all Acces-
sories, including Phones, Accumulators, H.T.
Battery and Valve—

£7 10 O
B.B.C. Royalty Stamp, £1 0 O
1f Aerial Wire and ~Insulator required,
58, extra,
Hundreds of Testimonials for Efficient
Working.

THE “POPULAR”

» CRYSTAL SET

Although this Set is one of the cheapest on the market,
the de51gn and finish is equal, if not better, to the
more expensive crystal sets now being sold.

1t will tune up to goo metres, bringing in ship
messages up to 250 miles and anry telephony within

25 miles.

SEC e . £V 'S @ Insulators (2) .

Phones (o ) Complete Set £2 11 0
Aerial Wire 4 6| B.B.C. Royalty., 7 6
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EDISWAN
VALVES

|

e

THE

& 4 Works : PONDERS END, MIDDLESEX
i BRANCHES :—
Aberdeen Bristol Edinburgh  Leiceste¥ Netﬁnﬁm
elinst Cazdift Glasgow Laverpool Sheffl
Buwingham Dublio Hull Manchester  Southampton
Brighton Dundse Leeds Newcastle Swanses
Melbourne: Adelaide

Head Office: 123{5 Queen Victoria Street, E.C.4
London Showrooms : %%a/%! QUEEN VICTORIA BT., E.C. 4

EDISON SWAN ELECTRIC Co., Ltd.

CTORIA 6T., S.W.1

Brisbane Sydney

The Essential Part

of the Receiving Set
i1s the Valve.

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

Type AR, :

Type R, 5 :
Why Tiot send us your name and address?
We can probably tell you something of
interest regarding Wireless matters. ”

Ashk for Leaflet W.
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15/~ each
17/6 each

—_— S

e

" COMPLETE
£4:19:6

Including Royalty.

“A marvel for
A uger 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.”

APOLL

simplicity and clearness.”’

RECEIVING
SET.

Passed by P.M.G. Marked * B.B.C,"”

The Apollo is of ex:
treme simplicity yet
erfect in efery way.
t 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 earefully en-
closed in a glass
cylinder, and is there-
fore im{)ervious to
dust.  Although the
‘“ Apollo ”” is very sen-
® gitive it will withstand
a good amount of mis-
use without getting out
of order.

DESCRIPTION:

Recelving Set in handsome Solid Mahogzany Case,
comprising specially sensitive * Pericon’” Detector
Variometer Tuner and Terminals for earth, Acrial
and ‘felephones, 100 feet Aerial Wire, Four Insu-
fators, and one pair Sensitive Double Headphoncs
1.E.C. (4,000 ohms), Up to 5extra headphones may
be used: (Range 20 miles.) ** Apollo” Valve Sets
ready shortly.

-
-

Calalogue 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.

“SCIENTIFIC”
LOUD
SPEAKER

THE

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,

rzow. - £1.18.6
2,000 (T
4»,000}“’"?0“‘15’%.2 20 l "Il |

SCIENTIFIC SUPPLY STORES,

126, Newington Causeway (4 doors from Elephant and Castle, AND a1
8. Newington Causeway (Opposite London Sessions),
‘Phone, Hop 4177 LONDON, S.E.1.
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Dubilier Condensers
Quality Products at
Popular . Prices

ECAUSE -we concentrate on manufactyring
condensers, you got good deliveries. Qur
policy makes sure that in Dubilier Con-

densers you get quality products at papalar
prices.

Dusitier Mica Cospexser.  Tyepe 600, For Use in wireless receivers, with or withou! Dubilier ‘grid lcaks. oooot mfd. and o'oot
mid., 2:. 6d. each ; 0'oor nild, te 0’005 mfd., 3s,, cach ; Condensers with grid lcak= 5s. each. "Tested to 1,000 volis.

Dueitier Mica Coxpesser.  Type 6Gooa. For elose mounting in wireless receivers, space occupies 2§, in. by ¥ in. Below o'oor
mid. 2s. 6d. each; from o'oor mifd. to o'co5 mid., 3s. each. Tested to i,000 valts

Tue DuBiLIER CONDENSER,
Type 577, is a small power conden-
ser, and iz suitable for 2ither
transmitters or receivers. It has
extraordinarily small losses, and the
capacity remains -constant under
all conditions. From o'coo: mid.
tooo: mfd., 7s. 6d. zach., Tested
to 2,000 volts,

Trade tevms and descriptive leaflets
of these and large-power Dubilicr
Caondensers will be seut on request,

THE DUBILIER CONDENSER
CO. (1921) LTD.. Ducon Works,
Goldhawk Road, London, W.12.
Tclephone :  Hammersmnith 1084.
Telegrams : ' Hivoltcon, Phons,

Londen.”

H I I E ' ’ WNININIAIRAS PP NN NS ISR IR I GRS PAINPP I
pee verybo Y: ' EFFICIENT SETS
e
" THE FIRM WHO CAN DELIVER AT REASONABLE PRICES
THE GOODS CALLING!
$ !‘rencht Bfadphlotllxes. 4,000 ohms, Pouble . Headbauds: Gu'\r 'lsé dd All ourreceiving sets are highly
anteed quality, pair . \ i : 3 i
Best Qut:lcity Filament Resxsgances. “fine’ JLtIO'], complete mth i y / ™ :ef?c;:r:;; anc} “(?I?;%?I‘XLSP]?(\IE
pointer, each .. . . A / ecti o
0 Read,s,' Wound Cy?xl's, 1%‘;1;111: bgy?ﬂhfs?c':a;éﬁ 3y £ 1P ::;3 § g | ALVE SET§ at prlccs to suit
ins.-by 4 ins. each.. .. . gt N Y
mch‘e?eel Pattglz;l l‘r}sulatbtirs,cea%h e Ga s o 2 Ny Y. B . your requirements.
Ch e "dassem ariable- Condensérs, mn 0 a c, - . b 3
TCircular Ebonite Top and Bottom. ~ Fine' quaI;lty, 00t .. 12 6 ISR BT, We have a fine stock of
»” " " » %3 lg g 8 L — &, WIRELESS .-SCCESSORTES for
” 2 i 700005 AR e ——— = those desiring to build their
Lead in Tnbes. each d 9 ’ 4 3
Crystal Detectors, first quality, %crew “down udjustmcnts. cach 2 6 own sets.
Ebonite Tops and Bottoms for € - ready and
- Dll‘lkTeaC]fl . S = - 1% % . ; A
ervalvé Trans ormers. each .. e o o = - < g
{x:x‘esn Condensers, any ealraclvutsy, guaranteed cormc(s each . .. 18 We invite ‘you to - visit : NOTICE TO TRADE ONLY _:
esters, sma I .o o o : 5
%églles,;;;xg%m; ing?wcd 0- lSIO eg ?9 a i 4% RADIO CORXER i We are Wholesale Agents :
Vaive Lé‘gs,‘"ia&"‘%hc R 1 or send 3d, for our pr Marconi-Osram = Valves— :
Hertzite .. L __.; .+ +« .. Y-and1 6 ILLUSTRATED CATALOGUE : Igtanic Coils—Dubilier Con- :
~ : densers, ete. :
ALWAYS IN STOCK. o e & : ’
Crystal and Valve sets of all types and Amplifiers. Mullard’s ** Ora,” sba R
‘ gésgan,d 2 T.H., ﬁmasor. au(z N{la:com Valves, Batteries, and Accumulators,
an name ed wire ol a ypes. |
‘ ALL OUR- GOODS ARE GUA RANTEED QUALITY, Ll MCMICI lAEL’ Ltd'
WE CATER FOR THE BEST ONLY, b ) .
g MAIL ORDERS :—Kindly forward ampie postage. Demonstration and Retail Showrooms,
c Balance fully refunded. RADIO CORNER 179 STRAND W C 2
- A , . 82,
N. E. KLEIN All Correspondence to Head Offices,
$ = b HASTINGS , HOUSE, NORFOLK STREET, STRAND,
3 & 4, Norton Folgate, Bishopsgate, London, E.1 § | s . ¢ o
‘Phone ; Bishopsgate 2491, - Established over 30 yeaa, 7 4 Y
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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. Insulators (egg type), each 8d. ; reel type .. .. each 1d.
Aerial Wll'e, finest quality, 7/29 hard drawn copper, 100 ft. Filament Resistances, finest quality .. o .. each 2/8
3/-; by post 4f- QOojah Basket Coils, 7 in. set .. 0o .o bo 6/-
Terminals (large), 2 & 4 BA, doz. 2/- ; with nut & washer doz.  2/8 | | gb'gnll%tzttgr:zs, :c’»gtvg[llty: s6/2-0; 60 volt .. -« 12}-
sy 1 v
| Tern:‘l:;li‘,,a:‘}:e? pauem Langomain . oz, 178 ; ?'lthd::t 2/- Headphones (double receivers), “Best British’ mane, 4000 ohms 21/«
Terminals, W O puttern (smull), 4 BA doz 1/4; with nut 22 e " nge};xl.en‘:h % (o 22 gg}é
and washer . . doz. 1/8 ] Swsl - Best British Mak ” - 12/8
dinary, doz. 1/6 ; 4 BA mth nub and { mg o dJ et NATES /
Terminals, Or Y, ; Condenser Spindles, all sizes, 6d., 4d., 3d., and .. each 2id
washer . doz.. 2 Crystal Cups, with 4 screws .. 5T o0 .. each 8d.
Terminals, Telephone, 4 BA doz 1/10 wnth naut and Crystal Cups, with 2 screws, . .. ‘each 2d.
washer .. doz. 2/4 Ivorlne Scales (engraved), 0-180, best quality .. each 6d.
Aluminium Vanes, extra quality . -- doz. pairs 1/ Variable Condensers, suitable for first-class panel work,
Crystal Detector, complcte, mounted cbonite, 2/6 ; Bpeeial mounted on ebonite, 001, 14/~ ; 00075, 11/-; 0005, 9/6 ;
quality dust proof . <. 5/ . 0002, 8/6; 0001, 8/- ; 00005, o . . .. 8-
Lead in Tubes, beautiful ﬁmsh 6 in. 1/- ; 9 in. .. 1/6 Hertzite Crystal, per picce, 1/-, 1/6 . .1 2/-
Spacers (large), doz. 3d.; (small) (for condensers) doz 2d, - Brass Rods, screwed, 12 in., 2 B 4 BA
Switch Arms, first quahty only, complete . .. each 1/4 Mutlard Valves, type R, 17/6 Ors., 15/- ; Cossor Valves ench 15/-
Knobs (Ebonite), first quality, tapped, 2 BA, ‘brass nut oach 4d. Accumulators (British Make), hlghest quuhty 4 vlt. 20 amps,
Ebonite Dials, marvellous value, 0-180, bored in centre each 1/- 16/~ ; 4 vlt. 40 umsxs s 24/-; 4 vIt. 60 amps., 32/6 ; 6 vit.
Ebonite Valve Holders, with 8 nuts, 1st quality only A Y 20 amps., 24/~ ; 6 vit. 40 amps 32/6; 6 vit. 60 amps. .. 42/-
Finest Quality L.F, Transformers bo S0 .. 12/6 Coil Holders o o «s 2-way, 8-; 3-way 12/8
Slider, complete with Knob and Contact’ oo 1/- Shell Insulators, (lurge) oo 05 on 00 . each 6d,

le FPostade.

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 hlﬁhb skilled labour, and consists of :
l Inductance tube made to G.P.Q. regulations, with 20 tappings, wound with best insulated copper-wire.
Detector 12 luxs danble Crvstil with micromeater screw adjustment {lnished in lucquered brass to take two crystals,
‘3 All joints to connections soldered and covered vith best insulating sleeving.
The completc set is brought to four tcrminals and a 20-stud switch, mounted on cbonite of superfine quality 'md fitted i 3 3 0

in llght mahogany cabinet with receptacle at side for earphone. Complew with crystals fitted and Royalty tax paid.
This handsoinc instrument is thoroughly tested before leaving the works, and is guaranteced to be in working order.
With a broadcast receiving range of 25 miles.
Wouderful results can be obtaincd on au indoor acrial, and can be heard at this address any evenlng from 5 o’clock.
Price, complcte with earphone, acrial wire, 100 ft, insulators, and lead-in tube

FOWLER & BRIGDEN, 11_36%53%‘?'&;'3321.“ Ao

al
=3-VALVE BROADCAST RECEIVER- ¢ NEWGASTLE
c Fe F. 144
. (1 HF., 1 H.F:.and RECTIFIER, and 1 LF) AS LOUD AS LONDON
P "Nt £ 10 . ‘1 O : 0 l? Surreylplllrc(tilasiroftthTAFle(‘)rtiDZ_l-)vl}LtVlESETwntes ‘ Dellghltzfd
| EEREs B2 : 5 - ] et " Landon;  Iuimnehara, Necdtt' " Mauthostor cvorlein
........................................................................ Newcastle is as loud as London. Please quote for an Amplifier and
ACCESSORIES FOR PANEL BUILDING. Lt:l\:;l isid};)irx'rsnso(l l‘;n\(l,(‘-}meso wany friends calling to listen-in and have
8. d- .
L.F. Transformer .. .. 17:6 CALL AND “ILISTEN-IN?”
Rotary Rheostat .. -.. 4:6 AT ANY TIME.
) 3 - F deciding. Our Unit system en:
The Radic Waveora Co. A e g g
N t arket. 4 all, write for lists.
e L s racbshe T B e~ L
F 2 F 5 b3 , Sol ow, on,
HAM MERSMITH, LONDON, W 6 W.C.1. - One ;lrl‘n Ruesell 8q., Tube, "Buses4, €8, 7‘.3 and 44 pass door.

VALUE || B B e (0

ESTABLISHED iN 1913
AND STILL IN THE FRONT LINE OF THE

WIRELESS

MOVEMENT TEN YEARS LATER.

!l|lI|IIlIIIlIlIlIllIIIﬂIIIIlIllNl'lIlHI||l||llll|
N
o Wircless Accessorics and Sets
in vory -targe quaniltics are we
Weal- enablgd to offer them at such
ways hold large  attractive prices.
stacis of every- 05 ;t'\l‘De\tec:&xl's& Poelt flft'jb
3 cach. Assembled on Ebonite
LB, and ﬁncly finished. Remark-
of Parts for ablo valn

&

LY by manufacturing these

Complete Sets

king V ble Condensers. | Fixed Capaelty Condensers, ’ . H g
ﬂ%rvthfng :\r:lu t.g assemblio, and 0.0003 to 0.001. Very clicient. wanE! PHONE or cALL fol' oul‘_free h5t-
c)\o‘nsu;t.]ng o%‘t‘h& rgyrll’“\‘(?)gvm Ac‘t;:lr"x‘::e Bxl‘)\(;‘;xtertrcl‘z'x elnlczh Rcadphoues H dd .
La‘i'g”e“‘éi‘.’,"’; sima Spacer " Fashors. o {foubie). " Post treo, 2176 pair Our Showrooms are still at the same address:
Centre Sauare indle {scrowed ends costats, or
LA, de Rod: Nut, and 2,0r 3 Valves. Postfree, 2/9ea.
G g ok, Rz st | cSpcivaio Sl f9ea: 22, Dyott Street, New Oxford Street, London, W.C.1
Sca'e, Terminals, anhes t‘pring l'osb free, 1/6. Wr te or cuu at: (4 few yards from Henry Glave)
Coll ' Washers, B st Quality Koo e BEL iX
(with 2 B.A."Nu ELE CTRICAL COMPANY. TRADE ENQUIRIES INVITED.
Price for Complcle Scts 2f3to 7/8. 111, Wilten Road, Victoria. S.W.1
post fre Telephone, YVictoria~1120 Tclephone Museum 1249.
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SELF -SUPPORTING
STEEL MASTS. -

AN ORNAMENT NOT AN EYESORE
(, No Stays or Supports
"’0“' needed. Iron Base sunk
g} in ground holds Mast firm as
a rock

i! Designed by Engineers with
14 years' experience in Radio.

Approved by leading Ipnsurance
| Companies

il IMMEDIATE DELIVERY.

Can be erected without special
tackle by anyones
SPECIFICATION:
30 Ft. MIAST.
3—10 it, lengths of solid drawn
stee! tube 50 tons tensile mass-
ive cast iron base, weight nearly
1 cwt. Aerial Pulley and other
fittings built into mast.
Price £4 14s.
20 Ft. VIAST.
2—10it. lengths ol solid drawn
tube, massive cast iron base.
Aerial Pulley and other fittings
built into mast. Rust-proof
finish.
Price £3 15s.

Send direct to :—

P

"ETHER LTD,

Halford St. Smethwick Birmingham
Agents wanted in all districls.

"LUNGH HOUR RAMBLE

STROLL ROUND TO

SPENCER’S STORES,

a4-5, MASON'S AVENUE,
BASINGHALL STREET
: : LONDON, EC. : :
CHEAPEST HOUSE IN CITY
FOR WIRELESS PARTS & SETS
PRICE LISTS FREE.

MAY WE QUOTE YOU FOR
ANY COMPONENT PART ?
A COMPLETE SET? or
COMPLETE [NSTALLATION?
Satisfaction is our Motto,
HAROLD REEVES & CO.,

89, Great Windmill Street, Piccadilly Circus, W.1.
Dc!ponstmtions 5 till 8 p.m. Phorne: Regent 3953.

POCKET AMPLIFIER

(Dimensions only 5% x 41% x 2°).
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.

B e e m e e e e S R S e e S S SN A A G G0 G Sty S S — - = - e e o = b @

STOCKS

at

“STOCKS?”

We have a competent Dispatch

Department

and

ample = stocks.

i SEND FOR FREE LIST!
-AccUmu]ators

British Headphones, 4,000 ochms, light, very
sensitive, beautlfully constructed. Eise.
where, 35/ Postage 1/+ ... o

#* B, T. H.” Genuine French Headphones, 4, 000
chms. Postage 1/-

Picard Headphones, 4,000 ohms. Postuge |I

All giaraptecd phones, donble earpieces, and
complete with cords.

Aerfal Wire, 7/22 copper, in 100 ft. len"ths
Postage 1/-

Atuminium Vanes, 22/24 gauge, pex doz o

Basket Coils, 7-.in. set

Brasds Nuts, 2 tc 6 B.A., 3id. doz ; vmshers,
02, =

Brass Rod, screwed 2 to e B A, in 12 ln
Jengths, each 3 ©

Buzzers

Coil Holders,
two-way
. Three-way, ‘salid ebomtc “with long ‘arms.,

Gonl Holder Sockets

Condensers (fixed), any cupmclty

Contact Studs, -complete with
washer, § by i, doz. ...

Crystal Detectors, solid brass on ebomte

Ditto dust-proof, in glass case o

Crystat Cups, 1d. each, 3 screw, 3d. each

Crystals, Hertzite, 1/3; zincite, 9d.; galena,
silicon, bornite, pyrites, chalcop)rlte car-
borundum, each ... 0o

Ebonite Dials, engraved 0—180 =

Earth Clips, copper, each .

Fitament Resistances, \el\et actlon, 2/6 nnd

Resistance Formers,’ each .

Crid Leak and Condensers. combmed

lnsusllators, egg, 2d.; reel, 2d Mica 3d. sheet,

hell
Insulating SIeevlng, 1 mm, op d,d yd

o5 cbouite, mahogam base,

nut and

H mm.

yd.
Instlated Tape, 3 lb roll ho

Tel, No. :
4790 Regent

13/11
27/11
27/11
35{11

25/

25/

il
6d.
sk

2d.

ad.

3/6
a6
9/6
1-
1/3
6d.

a/6

5d.
9d,

Traae Supplied --

“STOCKS”

IWRITE CALL OR PHONE |

o I R e e e L

Inductanecs, wound, 22,24 enamel wire,
12 by 4. Postage 1/- ..
intervaive Low-.frequency Transformers, ﬂnest

manlfacture, ratio 4 to 1, 12/9; ratio 5

to 1. Postage 9d. 14/6
Knobs, with brass nut incert, 2 B.AL 4;d.
Leading-in TFubes, ebouite, with termipale, i2

in, 144; 9 in, 1/2; ¢ in_ .. . 1/-
Lightning Arresters, approved type .. 5/
Stider and Plunger, complete 4d.
Slider Rods; } in. sq., 12 in. or 13 in. drilled  4d.
Spacer Washers, small 2d., large, doz. . id.

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.ST., /

4o 50 3

2/6; D.P.D .
Scales, norme, engr.wed 0-180 oo did.
- Screws, countersunk, cheesehead and round-

head. All B.A. sizes: } in, & § in. 6d.;

2 in. & 1 in, doz. . . 9d.
‘I‘1blets, earth, erml 'phones, etc, each b 2d,

Terminals, special large, with nut and washer,

1id.; W.0. type, 2d. ; lelephone, 2d. ;
pillar .'“ 2d,
Tin Foil .. od o " sheet  ad.
Copper Foil . sheet 4d.
Vatve Hotders, turned ebomte, mth auts, 1/3 & 1/-
Valve Sockcts, 1d. each .. 00 .. doz. 9d.
Yalve Sockets, with shoulder .. doz. t/.
Valve Pins 0o 05 a0 o .. doz, 1d,
Wander Plugs, 3d.; Wood's metal .. . 4d.
Complete Condenser
Parts
Capacity. Price, Assembled.
.001 %0 oo . 6/6 . . 12/6
EPHGTOM S O . 5/6 ... .. 12/
0005 ., .o .. 48, 10/6
0003 . 0o 00 o3 s 1/6
0002, 0o . 2/3 . o6 6/«
0001 .. 00 o i .o . a/9
\ernier 3o 1/9 .o o 3/
Top nnd Bottom
Drilled Circular Plates, pot ends palr  1/6
Everything ready for assembling. Postage 1/
set estra.

Kindty torward ample postage,
Batance tully- refunded,

‘Grams, : * Stocks **
Regent 4790 London,

43a, CRANBOURN STREET,
LEICESTER SQUARE, W.I.

NOTE—Mail Order and Wholesale Dept. :

7, Bear Street, London, W.C. 2.

Decad opposite Daly’s Theatre and Hippodrome, Leicester Square Tube.
Buses Nos. 1, 24, 24a, 20, 203, 44, 48, etc., pass by. Charing X one minute,
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‘HERE'S REAL RADIO SERVICE

Perikon Detectors, finest adjustment. . 4/8 |-
Genuine Frel:cE ATle)leP}:\[o?eNs,Edsouble, 20 T o e g VARIUAn::f (iSrNPDEI}“S EC!:SH =
A o S s 9 | v gt St ompee | oupetty | ied” | Mouating | * G
BBC... .. ... - - /' Terminals, with nuts, large, War Office 001 —8/6 " 12/8 15/~
SI%I((;.C.I,Ea\r\%:xCGS'cor(]l?‘smli%d s&nﬁg?g 11 Terminals, with nuts, Té)l(ér ﬁ}ﬁxzé e ':0005 e l e .
4,000 ohms .. . 11/- ’ 3 s 2/ L . LiL LS

French Receivers, double-headband Filament Resist 26, 3o fod 4)8
ceivers, donble- ands, m i s y &=, [N
adjustablo ea;:pieces‘," ver?" l'l.gh.t: 22 /6 S:v?tclanrmse.ﬂ;l?:;;lsmr ronze Lami- o 5:{Iv(ilnts ’I;ENS‘:/(;NI) BQTT.E?lES
. o = .. = T y buying our

8,000 obmis . nations

e T = 5

R ————— 4’5 Pocket Lamp Batteries at 5/~
INTERVALVE TRANSFORMERS — 2

Aerial Wire, 7/22 baré copper, 100 ft. 3/~ 1 Ratio 5 to 1. Real Goods, not rubbish
oy s 1/18 phoSphor hroneze, o ’ 415/- each
Insulators, Reel, 2d.; Egg 4d.; COIL HOLDERS CRYSTAL SETS
Shell,- 8d. and B8d. . M ted i Cabi S
Basket Coils, set of 7, ~Oojah” .. b5/~ | For Duolateral Coils, Extended Handles ounted in Cabinet. tamped
‘S:labt(!?ils, ok = .. s 3 wfor Auti-cnpacityo/‘ B.B.C.
e, ey _fnoumfe,d N e 5 Way ™ }5@ Price complete with Royalty - £2 2 0

A NEW DEPARTURE IN THE WIRELESS INDUSTRY

We cater 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, ete., all to your own specification.

SEND FOR FREE PRICE LISTS: NEW EDITION:

THE WATERLOO ELECTRIC CO., "SGR ANoneers

129, WATERLOO ROAD, LONDON, S.E.1. 507 H0p 5619, OPEN ON SATURDAYS
; UNT'IL!)p.m.
R T A T T TR D

D -

T T T T T T T T TR LY
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A Price for Every Pocket on Stand No. 10
Gallel”y’ ( Ideal H%%ve' Hl?}ill'iibition.) :

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..
Be sure to call and have a chal with our demaensirvalors.

Crystai Receiving Set. Pyramid H.T. Batteries

. : supply that consistent flow through the grid so necessary to ensurc perfoet
Recgive: Broadeasting music for 30 miles, is exceptionally easy to reception. Behind the manufacture of this battery is 40 years’ manu-
adjust, the movement of one switch arm being necessary to adjust to {ncturing esperience. =
any wave-length. The crystal is enclosed in a glass dase, one adjustment - Vo are constantly receiving letters praising their eonstancy.

beirig almost permanent 15volt .. .. .. 8- X
£5 0 0 36-vqlt ¢with Varia-
ble Plug Connection
complete, and all ready for fixing. There are no-extras, and’ no aplicep ;’?‘?8 \‘\‘m\c‘ier'z 18
costs. This Set can be adapted to take a Loud Speaker by the use of 66 . volt  {topped
our unit system of Note Magnifiers. - each 3volts) :.12/8
*“Ideal " Valve Aecumu-
lator. Rating 50 hours
Improve YDI.II' Set- intermittent, 25 hours

continuous
_ 4-volt, in wooden case with. carrying handle (carriage 2/-) 24/~
>4 8-volt, in wooden case with earrying handle {carriage 3!-) 35/-

The ates Unit System of Note Magnifiers enables
vou to build up your Set step by step. The amplification

18 rqmm'ksble‘ One, tivo. or three of these units will Filament Resistances .. . s .. 39
perniit you to use’ a Loud Spealgr, according to the ¢ FixedCondensers .. .. .. .. .. .. .. from 2/-
distance from the Broadcasting Station. 4 Variable Condensers (of various capacities) from .. ., 6=

. Valves.
Price for 1 Valve Unit .. .. .. .. .. £3.10 0 Ora- .. | 15/=
Price for 2 Valves in 1 Unit L e £6 0 0 M.O. “R” . % s N | ) 17/6
- Cossar 8L L R T =
Lidiswan .. . . 3 15/

WATES BR@S, 13/14, Great Gueen Street, Kingsway, London.._W.C.Z.

'Phone : Gerrard 57C. ‘Grams: Zywateseng, Westcent.,
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Wireless Revolutionised

-
T T T T e R B T T T T T

HE 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 Blrmmgham gives perfect telephony from
Paris, the Hague, London, Manchester Cardiff, Newcastle, &c., the local station being tuned out at will.

COMPLETE . . 25 Guineas
See our exhibits at Stand No.13, i CRYSTAL SETS FROM 5 GUINEAS.

at the Idcal Home EXhI‘Blltlons Buying Agents are being appointed in cvery centre to
Olympia, March 1 to : copc twith the business which is pouring in for these sets,

R()GERS FOSTER & HOWELL, LIMITED,

RADIO ENGINEERS, EDWARD ROAD, BIRMINGHAM.
Telephone : SOUTH 265 Telegrams: * AUTOWIRE”

For approved B.B.C. Sets: Th M l @ d St
Western Electric Crystal Set £4 2 6 € al racr ores
Delivery from stock (Postage extra) “« GRIFPHONES » EE‘EDpJSEE‘g 24/_
Western Electric Headphones £1 12 O]} =~ monev sack ir nor samisrieo
g o 53 N EXPERIMENTE Lbonite Dials, 1 to 180°,, .., .. 1/8
(4,000 E:mS) S“Pphesfatcpresent limited  (Postage extra) JTANEL o (Pastace 1) 25/~ Siemens H'T. Batterics, 0V " e
rge Stocks of Components to meet every x6x1ie, nite Panel P » - .. 15/~
Fitted with Filament Resistanee, Potentiometers Jo e 4/
requirement at keen prices. _Telephones rewoun(!: . Valve Halder, .0005 Condenser, Filament Resist. . .. $/8, 3/~ 3/6
. u Ebonite supplied. Panels drilled. Scale and 10 Stud Tapping Switch. Ebonite Panels, all sizes per ib, 4/6
.................................................................... T rol'}iétﬁer'fgﬁ"é%ﬁis L B D srgb S ii/ds
s in Pol. Tea . iders 5 an
i Broadcast ”“pt“m 5-10 p.m. every evenmg : case with change-over switch .. /8 Aerial Wire, 7/22 Copper, 100 ft. .. 3/9
: We extend an invilation to you o visit us. H Ex-Governt. Bargain. Postage 1/- [ . ,, Epamelled ,, .. 4/8
..................................................................................... ENTERgAﬁVr%’{;RBASSSE%RME%S 0 vé{f.? }52“?{ 100" . 1%8
uaranteed ] ST, being Dis- csis nce
E. E. BUTanR 2’;!‘3 Nechrocss ngé':;d London, S.E.14 tortionless, Noiseless. These are Rubber—Covered20g Coppet,12 yds 1/4
RRERC) ENCWILETRE HEDGEHOG pattcrn Ratio 5—1. % 0z Bobbins, 47 g. D.S.C. (for re-
- Wound with D.S.C. Wire winding 'Phones) .. 1/-
A TY F RS (Postage 0d.) PB,ICE 20/ Pkts. of asstd. Crystal (Real” Vqlue) 2/8 -
" ’{ELEP%OI%F. TRfAlg)SFOR%lE{;?gEI’?/G QUA]ISITY CRYETAL DE/TEC}TO};/S g;g
s specifications of above -, 6/-, 6/-
Is it worth the risk buying inferior imported ! (Postage 9d.) Wound Ind. Tubes, 3 x 12, 3,3
WIRELESS Apparatus when you can, at QUALITY FILAMENT RESIST- = ™ -
slight extra cost, purchase from STOCK o ANCES L. 2] “"‘"’HOM"“-‘"“ Ve AR
beautifully finished BRITISH MADE b N, JFixed "CON: 18 BABKET GOILS, sgecial ling, shele
DOUBLE _ HEAD-BAND ~WIRELESS “ DUBILIER ™~ ooouo 0009 .28 laeked, not wamf {’Vourllxsl’ with
TELEPHONES, stamped B.B.C. “ 3"1} . g/é B{’Ssgir'%ié%}‘g.lfidiDERS /e
3 Tl cuks 2\Icgs b i 3- way,
Wireless Headphones | gyircs arns.. .. 2~ in Bbonite (6 Panel Mounting 7/3
per pair 285 [= 4,000 ohms.
Largest Stock of 4,000 okms Headphones in =
London. Every Pair Tested and Guarante;. GREFE!N valve MAGNUM
Wireless Price List, Now Ready, Price 3d. Sets
2 1,2,3&4 N
Complete List of all Parls sent Free.:
GRIFFIN WIRELESS SUPPLIES CO,
82, Newington Causeway, LONDON, S.E.1l.
(3 minutes from Elephant & Castle Stations).
8, Lambeth Rill, and 97, Queen Victoria Street, LONDON, E.O, Hop 1806. (The corner of Lancaster St.),
AR U AL BENENI NS
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BUrTON RADIO COMPONENTS
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SEND US YOUR ENQUlR‘IES’ FOR

Aluminium Vanes, Aluminium Pointers, Contact Studs,
B.A. Washers, Brass Terminals, Brass Spacers, Square
13 in. by ¢ in. Rods, B. A. Nuts, and numerous other parts,

Special parts made lo your requirements.
Send sample and we will quote you.

C. F. & H. BURTON,
Progress Works, Bernard Street, WALSALL.

.-TIHIIHIIIIIlllllllll|||IIIIIIIIl|IIIII|II|IlIﬂIIIlllllllllllllllIlIIIllllllIIIIllIllllllIlIllllIllllllllllllllll ||I|||||I||||lllllllIllllllllllllllllllIIIIIIIllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIHF'

e RELIANCE RADIO
| SERVICE CO
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r CRYSTAL RECEIVING GABINET
by the Bower P.0. Reg. No. 27
P - o Consisting of Ebgnite Panel {n Oak Case, with
- N 1 C 1 s | ch Iumng Eod 90CO metlrf)wave -len, tlh 001
t
Y 1§ No. 1 Crystal Set. e e

joint action with Variable Pressure the whole
R totally enclosed in glass tube, thus ellmmuunz
~ ok i dust and damp.
Accessories include 1 Pair Fellows 4,000 ohms
Double Headphones, 100 feet Stranded Copper
Wire,'and 4 Insulators.
No further out ay. A guaranteed range of 20
miles for broadcasted concerts and will taks
Pairs of Double Headphones with pe(fcct e
clearness. Each Set tested and y
ully guaranteed and we confi-
dently assert that for the price it
is the most reliable yet ‘offered to
‘the Public and it is manufactured

THE ob|ects aim2d
atin the construc-
tion of this Receiving
Set were absolute
efficiency, c¢ombined
with . simplicity  of hysonofobthroldest. Brmstinsbe
working and low cost. 1 trade.
The Bower .NO ] . PRICE COMPLETE
Crystal Set has proved onz of the 23 -7-6
most successful of its kind—tested. POST PAID.
guarapteed, and passed by the P.M,G. Plus B.B.C. Royalty, 7/6
! We have also a complete range of
Call or write fOl' revised frice “St Valve ‘Se(t:sliln stock. (rom £7dt]o
No. 12 and full specification of this ol A - o
set—and Everything for Wireless.

{amous Fellophone 2 and 4 Valvs
Sets, Prices £10 10s and
£17 10s. respectively. Also the
Fellgeryst  Super Crystal Set.

Pricc £4 7s. 6d. Demonstrations.
given daily. Call and get satisfac.
tion, no fancy prices but honest
value for money. Hours 10 a.m,

! M "L AL 4 — to7p.m. Hustrated Cllllogue Post Free.
15, GRAPE STREET. RELIANCE RADIO SERVICE CO.,
SHAFTESBURY AVENUE. LONDON. W.C.2. 283, St. John Street, Clerkenwell; London, E.C.1

Back of Princes’ Theatre. : 'Phone: REGENT 2636 'PHONE :” CLERKENWELL, 4290 y
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THE"EFFICIENCY " 2-VALVE
BROADCAST RECEIVER.

In order to receive the maximum enjoyment from
** Broadcasting ** you must buy a set of proved merit,
and designed and constructed by manufacturers of
repute. If in doubt as to the value of Gambrell
apparatus, ask those who have used it in the Navy and

Air Force—THEY KNOW,
This receiver has been approved by the Post Office.

Particulars of the above-instrument sent on request.

Complete catalogue post free—Sixpence.

.Price of Receiver as zllustrated,
without Accessories £10:5:0

Broadcast Fee - £1:15:0
EANENIEEEENSEE NSNS NN RRRRNE

GAMBRELL BROS., LTD
MERTON ROAD, SOUTHFIELDS. LONDON, S.W.18

'szn our Stand No. 11, Wireless Sechon.;
at the Ideal Home Exhlblhon, and see all
our apparatus

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

IIII!lﬂ'!Ell!IlIll'lﬂlliﬂlll.lllllﬂ!lll!ﬂﬂ!l!!
llllll.llﬂﬂl!li!llﬂlﬂ!ﬂEE!IIIEQHEIIIIIIIIF.H

Are You Held Up
For Turned Parts

Metal Stampmgs

]f 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.

Np inquiry too large, or too small.

OQur prices are regulated strictly in accordance m_ ) R )
with quantities or numhers specified. '\IX:/e also specialise in the production, magnetising and hardening. of
ELEPHONE MAGNETS from customers’ own steel to any design.
Our range of POWER AND HAND o -
PRESSES enable us to produce stampings YOU CANNOT DO BETTER THAN GET IN TOUCH WITH
ranging from 9 inches in diameter by _
1 7 inches deep to the smallest links B. D. & Co. (Edward A. Boynton).
used in gold chains. , HEAD OFFICE : 173, Goswell Road, E.C. 1.
Let us have your inquiries for WIRELESS WORKS : 167-173, Goswell Read, and 1-9 Goswell Place, E.C. 1,
PORIES i opreilivs; Wik il Tesive. our. WIRELESS INSTRUMENT WORKS.: 361-363, City Road, E.C. 1.
immediate attention. ESTABLISHED .23 YEARS.
3
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GUARANTEED MAXIMUM RESULTS DESPITE LOW PRICE—
OR YOU RETURN IT. :

We guarantee the material used and the wori(manship employed in the production of Radio_neite Instruments
t0 be of the highest quality, and hereby undertake to repair, frec of all cost at any time, any Radionette Instrument
which proves upon our inspection to be defcctive in material or workmanship—and offer you

SEVEN DAYS FREE TRIAL IN YOUR OWN HOME. (Use the Coupon.)

) w ( Receiver, including a Pair of Super-Sensitive Headphones,
The } \ A‘Gﬂddh«o’mu@ﬁrﬁ.@ two Crystor Aerial Insulators, and 100 ft. of Copper Aerial Wire,
_ 4 ‘ PRICEX3:10:0

= e INCLUSIVE OF B.B.C. DUTY

or

THE RADIONETTE
RECEIVER ONLY ,’¢

SOLE DISTRIBUTING AGENTS: s ' /V&%@ﬁ% { & o3 £
WIRELESS AGENCIES LTD., A
64, MORTIMER STREET, LONDON, W.1. S & F RIS SF
*Phone: Museum 2678. *Grams: Adragonax, Wesdo, London. . 4 ‘\o g CAC

| ’I‘h’e iVIeloha,y \
I WIRELESS .6 WIRELESS, 25,

l | {| Why areless premiums being paid by our Customers ?
\

INSTRUMENTS. Breri e N L Co3T

1! Qur Crystal A,1. Set has B. B. C.
A Established a Record. Before Buying Cases

SALE PRICE - ~ £2 - 10s. | Slseitent, OGR! X5 ST YR, FATISE (E] out

the example Customers
With Aerial Wire, Insulators, B:B.C. Licence included:

—

| APPROVED BY THE G.P.O. 360. and pay 4/ 6  extra per Case.
| ® i| If you are BROADCASTING your Gogds, be sure
OTHERS SAY: ! | that the LISTENERS IN (your clients) receive them

“ Am delighted with t,heLodist,inctm':.ss of mus;ict and Ls(x;eech. as they are sent out.
althiongh 18 aniles out of ndon, Ik seems that *2L.0.° is l : .
speaking over my shoulder.” ! ExtractiromLIOOfcReport—- .....................

‘“Have tested Crystal Set with friend's Aerlal, and he is éylrf ‘“ We are most favourably impressed with this Exhibit.
prised with the resuits compared with his Crystal Set, for which : : It was impossible to remove any board without its :
he paid much more. (St. . Albans—20 1iles from Lonudon).” ’ ¢ being split, thercby rendering the f.-f.xct of the case having :

** Have lad 6 pairs of 'Phones on your Crystul Set withiout : been forced immediately apparent.
reducing volume or clearness of tone.” ] g 3§ PO R ———=—y S, - ITTITIPOPRN :

. . N »
q The Crystal Sgt with your 2-Valve Amplifier operates a Lond l § He]lo. Hello‘ 2 Hello’s !! Olll‘ Phone
Speaker perfectly.” | number is Clerkenwell 4733.
SEE OUR VALVE SETS. L1 |¢| Favourable REPORTS from all parts of the WORLD,

| COME AND LISTEN IN : : : 7to9pm. E. VAUGHAN & Co.,
i HAYES, LTD- y Export Packing Case Makers,

342/4, Euston Rd., London, N.-W.I 29, Moor Lane, London, E.C.2.
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A Set you will be proud
to have in your home.

HE 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.

The Equipment Supplied

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 Qak 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

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 yon will certainly not get a
better Set.

Remember that every Instru-
ment 13 tested on our own Aerial

Without Extra Charge.

| ACCUMULATOR, 6volt 40 amps. Best
British Manufacture.

| H.T. BATTERY, 60 volt, specially made
I to our specification.

HEADPHONES, One pair of Western
| Electric 4,000 ohms, lfighly efficient.
I
|
|
[}

AERIAL WIRE, 150 feet of enamelled

copper.
INSULATORS. Two are supplied—
sufficient for a single-wire Aerial.

by us.
COMPLETE

£9-9-0

Valves 15/- each extra,

Broadeast Instrument. Folder, post free.
Radio Components Catalogue, 32 pages,
fully illustrated, 3d.

ciil

The PETO-SCOTT Co., Ltd., ™ 64 High Holborn, W.C.1
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THE

“MAGNAVOX"™
LOUD SPEAKER

For Broadcast Reception
Radio brings it Magnavox lells 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 Ol
CLARITY OF VOICE s
REPRODUCTION

e

-
—

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 Sels.

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.

12 Telephone: Museum 4144 (7 lines).

l MANCHESTER: NEWCASTLE-ON-TYNE: WORKS: CARDIFF:
14, St. Peter’s Square. 9, Clavering Place. Dagenham, Essex. 8, Park Piace.

We guarantee that all Broadcast Radio Apparatus sold by wus conform with
the conditions of the Broadcaster’s Licence issued by the Postmaster-General.

Telegrams: *Cucumis,” Wesdo, London.”’ e E—

. 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 w8 a nmewspaper 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 & Gobeh, Ltd.; and for Canada:. The Imperial News Co., Ltd. Saturday, March 3. 1923.

R/Y

10808 Central.

Phone :

All Applications for_Advertisement Space in POPULAR WIRELESS to be made to JOHN H. LILE, Ltd. (Sole Agents), 4. Ludgate Circus, London E.C.4.
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The Marconi Wireless Set

- on the —
ss. Empress of Scotland.

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 Béginners’ Supplement.
Constructional Hints to Amateurs and many other interasting articles.
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WHAT’S IN A NAME

O 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 Radic Community the symbol
| mEsTAvox 1. | 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
s 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

GRO. | HESTAVOX I1”] vo. 0. | 2T€ provefi beyond a]].doubt by the numerous letters we
2 have received from satisfied customers who nightly receive
the London transmissions in places up to 300 miles from

2-Valve Broadcast Receiver Manconiiliuee.

Price z;ls’ai?lﬂstrg:ggi £12-7-6 e S
THE “HESTIA” ENGINEERING COMPANY,

THE

TO THE PUBLIC. TO THE TRADE.
o MR L T -
s e L T 32, Palmvrstgn Road, Actop, . London, W. 3.
DEMONSTRATION OR WRITE | FOR - TRADE AND 1 min. South Acton Stn. (N.L. or District Rlys.)
US FOR A CATALOGUE. AGENCY TERMS. i Showrooms open : g a.m.—6 p.m. Telephone : Chiswick 586

=The - BROWN ”E | Tested

G.P.0O. Regd. No. 151.

E ‘
LOUD SPEAKERS G:;f:nteed
EIVING
a with new improved | |00, §
Curved Horns || .R8%0%ons B

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 degrec.
Type H. 2 has been designed to mcet
home requirements, both as to volume
of scund and price.

PRICES

H. 2 (5mall), Low Resistance.
1260 ohms, height 12in. £3 O O
H. 1 (Large), Low Resnslance 120

ohms, height 21 i 0
High Resistances for elthet size, 2/8 to 5’ extra.

THE BRO N LIPISRCTHONE || LHOME WIREL E SS SET

Th's smplifer gives a magnification much greater
than that obtainsd from a’ two-valve amplifi:r FOR

Iilustraied Catalogue of Head- Low Resistance (120 oheminput) €6 0 0 | | LONDON, BIRMINGHAM, & MANCHESTER

phones, Loud Speakers and. High Resistance{(z,000 ohmsinput} £6_2-6

A;nplz'ﬁeV.S, posi free. Obtainable from All Wircless Dealers. PRICE £4 : 1 O e 0 mﬁ{ﬁg;
Sole Manufactarers : / = Royalty.

COMPLETE WITH AERJIAL WIRE, INSULATORS,
5. G. BROWN, Ltd o0 B S

5 a I ey and BOOK OF INSTRUCTIONS for use.
London Showrooms (Relail oniy)? ‘ M!T“HELLS ELECH?ICAL Ltd 188, Rye Lane,

19, MORTIMER STREET, LONDON, W.1 WikLtss Peckham, s.L.1;

Head Offize and Works (Trade Only), Victoria Road, Nerth Acton, W.3. SHOWROQOMS at No. 2, Gerrard Place. London, W.1.
| n (Next to Shaftesbury Theatre).

b

—
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ECIENTIFIC ALVISER, SIR GLIVER LODGE, F.R.S., D.Sc.

{Every Friday.

TOPICAL NOTES AND NEWS.

The New G.E.C. Laboratories.

THE other day I had the pleasure of
attending the opening of the new
research laboratories of the General
Electric Co., Ltd.
ere situated at North Wembley, and ere a
triumph of lavish detail and efficiency.

It is impossible to give an adequate
description of the many cxperiments I
witnessed. but in future articles in POPULAR
WIRELESS I hope to record many intcresting
impressions,

* # *

Sir Joseph Thompson.

MONG the speakers at the opening
ceremony were Sir Joseph Thompson,

O.M.,, F.R.8.,, Master of Trnity,
and the Right Hon. Lord Robert Cecil,
K.C, M.P,

Sir Joscph Thompson recounted how
the Chancellor of Cambridge University
{the Duke of Devonshire) once came round
the laboratory, and was shown some
cxperiments with clectrons. All he said was,
‘“ Have you patented it ? 7

“It was cxtraordinarily 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 wantcd to
make the condifion that .the capital-
isation of the company should not: excced
1.100000 hecause ‘ that seems the utmost
amount of capital that® can. find. useful
cmp!oyment, in wireless telegraphy.’”

ie

ES ES

5,000 Volts D.C.

I WAS very interested in the _valve-test
room, ‘where I saw a ‘transmitting

valve enjoying. a pressare of 5,000
volts D.C. on'its platc ! After a few seconds
of this the plate became ied-hot, and I
backed away to safety. But notlunv
happened ! :

K g L

ereless and the Deaf

HERE have been numerous incidents
reported lately of people scemingly

ti deaf. to ordinary” conversation who
are dble to hear wircless 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
cars, tends to act in the manner of an ear-
trumpet, as it were. Another feasible ox-
planation is that the headpieces pressing
directly on the skull-bone trensmit to it
the vibrations of the diaphragms mechani-
cally. The thlrd detailed in an article
that appeared in a daily ‘paper, is
that our bedies vibrate to- the ether waves,
Evidently the writer is unacquaintcd with
the difference between redio and audio

The new laboratories

frequencies.
1,000,000 times per second ! I wduld wager
that even the inimitable “ F.W.T.” did in
no wey approach this figure when he broad-
casted mcenbly, even althouﬂrh as he told
me, he had * an unholy wind- -up.’

* * *

Radio for Miners.

CANNOCK miners cnjoy the pleasare of
wireless broadcasting while on -their

week-end jaunts by charabane, through
the initistive of Mr. A. P. Sanders, of
Chasetown, who claims to possess the first
charabanc in England fitted with wireless.
On the roof there 'are cycle rims fore and aft
on the’ naval acrial plan, and between the
two rims, 15 ft. distant from each -other,
there are five separate wires, thus giving a
total aerial of 75 ft.” The earth wire runs
through the chassis. A Burndept four-valve
sct and loud spéaker are nsed.

wit * #

A Wireless Dance.

WIRELESS dance was held regently in
the Towrr Hall of Kendal. 'The set

used was lent and operated by Mr.
C. A. Reiss, one of the pioncer British

A Home-made Cabmet Receiver by Mr. €, H:
Mauger, 31, Shandeloss Rd., New Cross. S.E.

In any case, fancy vibrating

amateurs. It consists of seven valves, with
three stages of ‘‘ power valve” amplifi-
cetign. " The filaments of these valves take
2 amps at 24 volts, with 400 volts on the
plate.  Mr. Reiss fells me tliat he made
the music audible throughout-the large hall.
That, from what I kxow of this worthy and
energetic amateur, wonld indicate that he
obtained ** some - vibration.”
® * a

Encouraging Wireless.
AT a council meeting of the Central

Associated Chambers of Agriculture,

Sir Douglas Newton, M.P., suggested
that wircless should be more extensively’
employed .in the broadeasting of early
meteorologlcal 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’

“wircless sets reduced or completely abolished,

and their general usec in rural districts-
eéncouraged.
a * *

At the Exhibition.

EVEl\ apart “from the most lnt,crestmﬂ
wircless section that "is this' year
included,* I lave always considered

that visiting the “ Daily Mail ”* Ideal Home
Exhibition is one of the pleasant necessities
of life. T must confess, however, that when
I dropped into the Olympia the other day
for a couple of hours, most of my time was
spent in the gallery looking round the
stalls devoted to wireless gear. The display’
is most attractive, and everyone interested
in matters radio should make a point of
going along to sce the stalls. Wireless
is one of the new and most progressive of the
sciences of -this most :progressive age, and
the radio .exhibitors -have fully._carried
out the spirit of progressiveness ” in their
displey. For those who will go aléng and
apathetically wander up to the gallery"
cxpecting to see a series of plain benches
covered with coils and condensérs ‘and

other oddments, therc awaits “"a” most
pleasant surprise.
» # *

The Wireless Concert.
NEEDLESS to say, I found a few sparo

moments to drop into the large hali

devoted to wireless coneerts. . When 1.
arrived there were fully a thousand people
intently and interestedly enjovmg S0mo
items from 2. O. The reproduction wus
excellent. I had half expécted that the
loud speakers would prove too ‘‘gramq-
phony ” to create a very good impreseion,
but after listening to the items from different
parts of the hell I have no hesitation in
saying that it is as yet the best thing in
loud- speaker ‘work that I have heard. The
apparatus is concealed by large curtains,
through which project two loud-speaker .
horps, and judging fiom remarks that 1

(Continued on next page.)
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NOTES AND NEWS.

(Continued from previous page.)

overheard, quite & 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.

UNDREDS of amateurs, both advanced
and otherwise, - have visited the

P.W. stall to obtain advice from

the experts that are 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
intcresting *‘ stunts’ which have been
chronicled in P.W. Don’t forget to pay a
visit to the P.W. stall when you visit Qlympia
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.

TN the issue of PepuLar. WIRELESS No, 40,
week ending March 3rd, a regrettable
- misprint oceurs 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,

HERE 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 vélume 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 Mierophene.
N the Thomas transmitter, a  recent

American invention, a minute electrical
discharge 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, musie

broadcasted by means of it is transmitted in-

all its original purity.
* 3k E
Radio Association.

THE Birmingham branch of Radio"

Association was successfully inau-
gurated recently. A strong committee
was clected, and there is every prospect
in the near future of this branch taking
the lead in local radio affairs. The hon.

scc., W. J.-Butler, 15, -Algernon Road,:
Edgbaston, will"'be pleased to hear from’

prospeetive members,
ARIEL.

]
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Note.—See announcements in daily Press for

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 pm. Calls “Dock Office.” Liverpool
answers ‘* Bar Ship.”

In addition to the regular transmissions

carried on between the British ~ amateur

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

TELEPHONY AND MUSIC TRANSMISSIONS..

casting Programmes. No Broadcasting during hours of public worship on Sundays.

Station. Call sign.  Wave-length Remarks..
in metres.
Lendon  Broadeasting N
“ Station, Strand- 2LO0 .., 369 .. Usually every evening, 5.t0 5.45 p.m. ; |-
7 and 9.30 News; 7.15 Orchestra ;
R 8.25 to 10.30 Music. Sundays from |’
: ! 8.30 p.m.
Newcastle Broadcasting
Station 0 .. 8NO ,, 400 .. Asarulefrom 7to 10 p.m.
Manchester Broadcasting : .
Station bo .. 2ZY .. 385 .. Every evening, usually from 4.30 to
10 p.m. - '
Birmingham  (Witton) . .
Broadcasting Station 81T - 425 .. Every evening, usually from 6.30 to 10 {.
p-m. (News, Concerts, etc.).
Glasgow  Broadcasting i
Station o8 .. 58C . 415 Commencing shortly.
Cardiff Broadcasting
Station e es .. SWA . 353 .. 5tol0pm.
Croydon .o . GED .. 900 .. Throughout day to acroplanes. .
Paris .. oo .« FL ev 2600 .. 1115a.m Weather report ; 6.20-7 p.m.
Weather report and Concert; 10.10
Concert.
Konigswusterhausen .. LP e 2,800 .. 4t0630pm.
The Hague .. PCGG .. 108 .. Sundays, 3 to 5 pm. (Concert.)
Haren .. e« -« OPVH .. 1100 .. 12c%. and 16.50 0’c. Telephony.
Radio-Electrique, Paris —— o 1,066 .. 05.5pm. 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.

last minute alterations in times of Broad-

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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- for POPULAR WIRELESS by our Scientific Adviser.

SOME WIRELESS OBSERVATIONS.

Ey SIR OLIVER LODGE, F.R.S., D.Sc., M.LE.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
)y ou : The Editor will be.glad to hear from experimenters giving
their views on subjects suitahle for future articles on this page.

PART II.-CONDITIONS: FOR MAXIMUM INDUCTANCE.

HE-conditions under ‘which a coil can
have maximum self:induction (or
inductance) for e given lerigth of wire

‘scem to lhave: been laid down by the great
uia.tligmatician Gauss, in or about 1865,
but in what form that can have been done
then I do not know. Anyhow, Clerk Max:
well, in"his great Treatise, publizhed in 1873,
gives ‘2 number of compléte -formule for
self-induetion, and clearly specifies the-con-
dition for its ‘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 2s to

. bring every part of the wire 2s close as may
be to every other part, so that as many as
possible of the lines of force due to cach
may thread the others: That -will be
achieved by making the section of the
wound space in the bobbin 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
channei which-contains the winding. That
is what has to be Worked out mathematic-
ally.

BXlthough the working out may be con-
sidered complex, the result can be stated
with great case. Taking the channel for
the wire as square, the outside diameter of
the coil must bear to. the inside diameter
the ratio 4%, which for all practical pur-
poses is the same as 7, or 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
>xternal 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—other things being
equal—the deleterious capacity and re-
gistance in the coil are rediiced to a mini-
mumn. .

It need not be supposed that the shape
must be ‘véry precisely adhered to. Itis 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, kut-some variation is allow-
able.

For instance, sippose, having got one
coil, we want to put another alongside it
n series with it. the self-induction will be

-im#ensely increased-by an amount which}

is quite well known if the rposifions are
given. ' But_the shape will no longer be the
hest. . Still, the difference is not very im-
portant ; and something like the best shape’
can be restored by having'four edils 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 1, 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
inthe two cades. It is es broad as it is long,
so to speak. - Or, rather, whether the length
exceeds the breadth, or the breadth exceeds
the length, makes no differerice. - That is
not obvicus, but so it comes out from the
formula, which is symmetrical as regards
length and breadth of cross-section.

The advantege 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.

Althougli T have emphasised the value of
a maximumn self-induction shape, such con-
siderations must not be allowed to override
practical convenience; and, instead of
racking multiple coils into a square section
it is usvally much more convenicnt 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
dise. 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 apart, and the capacity
therefore is diminished, too.

Hence I do not propose to consider any
anangement 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.

OTH the “creeping” and spraying of
the electrolyte of accumulators while
under charge, and when in use, can

be absolutely prevented by covering thc
acid with a.layer of black coal oil. About
% in. deep will suffice. It does not prevent
the necessary free gassing, but, cuiiously
enough, destroys the rather offensive odour
given off by cells on charge. No other oil
will satisfactorily replace black ccal oil for
this purpose.

Tte re-erected cabin of H.M.S. Impregnailz now serves as a demonstration-room for Messrs Autoveyors,
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SOME PRACTICAL TIPS ON AERIAL

CONSTRUCTION

By R. A. RICHARDS

s

ON certain points encountered in. erecting
a wireless aerial one finds articles to
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 Jine 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
eithcr 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 holts 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
the opposite direction to the outside.

Now to secure anything in the nature of a
permanency in an exposed construction such
s this, rope and cord must be avoided as
far as possible, only the very best- quality
being used at any time.
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). :

which

Useful Halyard Hints.

The middle of each length was then
tightly looped round a small 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 insnlator and the loop of the
eyebolt in the form of a figurc 8, finishing
up with a number:of turns round the waist of
the 8 and twisting the two {ree 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

"be used, as it lasts;

Where possible,

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

and sail-maker$’ twine
used for binding round
the thimble in the
same way as wire was
uscd on the spreader
bridle.

D

D

Fhackle

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 léngth-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 deseribed, and others may be
made that will only differ in the number of
platés and separators used.
First you will require two pieces of
ehonite about % in. thick. One piece will

: ' Foil and
% bn} = Zbonile ez (Jeparalors

Iig I

be one and three-quarter inches by one and
a quarter, the other will be exactly onc and
a quarter inches square. The larger piece
will have three holes § in. diameter at each
end, and the smaller will have a hole at each
corner tn take the screws that will be used.

Fig. 2 shows the position of the holes.
Then cut, say, a dozen tinfeil 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 teehnically known as the di-electrie.

This should be as
e thin as possible, and

il may be paraffin-

© .@| 0

ﬁ—

g i

e . ol waxed paper, or,
@l Foit  1I®) betterstill, very

1 f thin sheets of mica.
olg ~~ ol 0 To assemble the

condenser it is ag
well to just smear a
little wax on the

mica. The paper, or mieca, should be onc and a
sixteenth inches square. Carefully stick a
tinfoil to each sheet so that there is a-
margin all round
{as shown in Fig.
2: dottecd lines).
Do cleven like
this and place the °
firstoneonthe

Foil

larger block so that -

the lug lays over | =

thccentre hole, E
The next one goes Fio 3.

on top of this, “but g

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 remembher that they must
be alternate. ! iy i

Now-fasten the smaller block down with
four screws that should have been arranged
with regaid to thickness, and holes made to
receite themi. When screwed down fairly
tight, warm the whole by holding it near
a gas flame or any form of heat that will
allow the whole plates and separators
to squeere “very much tighter together.
Now carefully make a hole through the lugs.
Pass a‘brass- bolt up from underneath the

side.and ;pnt 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. -Répeat.this on the
other side and your eondenser will be ready.
for use.
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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 thg
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 Broadenst Recoiver by Messrs.
Tingey, Ltd.

The General Radio Company manufac.
turc 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, ecxcellent finish and apparent
simplicity.

An exhibit of special interest to all visitors
will be an enlarged pliotograph of the Prince
of Wales transmitted by wireless by the
new method of electrical transmission of
photographs invented by Captain W. 8.

A One-valve Tingey Broadcast Receiver.

Stéphenson, M.C., D.F.C., MLR.E, the
Chief Engineer of the General Radio Com-

ny.

This system was developed for the exclu-
sive use of the “ Daily Mail ” in Great
Britain.
. 3 * *

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 asrange-
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 Verniér Coil Holders, a
design in which, in addition to the ordinary
adjustment of the moving coils, there is
available a fine adjustment for about 10°
at any given position of the coil. This fine
adjustment is controlled by the sante handles
and renders it casy 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 distancc reception.

“Polar” H.T. Battery and 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.

* B %
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 |48

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 Postmaster-
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 appearance. 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 a 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 Protee-
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 Sclentific
Instrument Co., Ltd.



POPULAR WIRELESS EX-
HIBITION SUPPLEMENT

{Continued from previous page.)

ferminals fherer i a spark-gép between
carbon blocks. separated: by mica, - and
there .is a fuse “in circuit- with the wirelcss
receiver:. A model is shown of the experi-
mental aerial and research buildings at
the company’s works .at Trafford Park,
Manchester, which are at present being
utilised to accommodate the temporary
Manchester broadcasting station (2 ZY)
of the British Broadcasting Company.

b
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A Smali Fixed Condenser. (Dubilier Co., Ltd.)

STERLING TEL!:iPHONE & ELECTRIC CO.,.
LTD.

~ “Sterling” 2-Valve Receiving Set.—A

self-contained apparatus embodying all the
most recent improvements, fitted in &
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 penel.
Average range about 80 miles.

“ Sterling” Crystal and Valve Set,.—This
Receiving Set is an instrument with unique
‘features; it not only marks. a distinet
advance on all seli-contained single valve
sCts 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
i of unique design, foolproof, dustproof, and
“with special milled-heed 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 metrer. The cabincts are made
in the same forms as the 2-valve scts, and the
outfit includes a valve of very high efficiency,
-permitting of the use of a Dry Battery.
Average range about 150 miles.

i Sterling *“ Unit” System.—This novel
system has been designed to enable users of
Wircless Receiying " Apparatus. to acquipe
aihd build up their Sets in units actording
t0 circumstances and réquirements. The
essential feature of the system is that no
connecting wires are required to join up the
units, these being instantaneously coupled
together mechahnically and electrically by
means of special ‘ Unit > Connectors. The
units consist of Tuner, HLF. Amplifier,

Postmaster -

I’opylar!%’.-irek\ii We'e]d\_i/', Maich IOlit, 19%3.-‘

Detector, L.F. Amplifiers-¢1, 2 and 3
valves), and Connector. Qther 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. 1

* 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.

* Magnavor Loud Speakers—Examples of
these well-known Loud Speakers, complete
with “ Sterling ” Power Amplifiers (2 and
3 valve) and Input Intervalve Transformers,
the cothbinations 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
high-grade Gramophone and Wireless Re-
ceiving Sct 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.

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 in the
cages -of the instruments themselves. The
cases are supplied with heavy nickel
plated carrying handles, and the batteries
being contained within, the entire sets are

" casily moved from room to room end 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
Dubiliér Condenser Co: (1921), Ltd., which
show the principles adopted in' the well-
known condensers’ manufactured by this
firm for use on the larger wircless instal-
lations applied to the requirements of
radio receivers.

For use with wireless receiving ap-
paratus, four patterns of fixed condensers
arc’ shown, known respectively as the
Type 600, with and without grid-leak at-
tachment ; the Type 600A and the Type 577 -
condensers. These condensers arc 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.).

sets have all been
approved by the
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 aerizls to
which they are at-
tached. Thespecial
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 Neat Crystal Set sold by Messrs. Gamage, Ltd.
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SPEAKER, BY A. GRAHAM & C
TWO - VALVE BROADCAST - RECEIVER, BY

BROADCAST RECEIVER, BY THE ELECTRIC
APPLIANCES CO., LTD. (above); AND
MARCONI CRYSTAL-VALVE REQEIVER (nght).

é\ VARIABLE CONDENSER, BY DUBILIER

; A “CONCERT GRAND” AMPLION LOUD
0.; AND A

METROPOLITAN VICKERS, LTD.

ONE OF THE G.
RECEIVERS IN JACOBEAN CABINET (left), AND THE-* ARISTOCRAT *
MODEL, EQUIPPED WITH SEMI-AUTOMATIC CONTROL.

R. C. COUNTRY HOME SELF-CONTAINED FIVE-VALVE
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A TUNED ANODE COUPLING

By T. Mc. L. GALLOWAY.

IT is the bounden duty of each experi-
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 one

_in which judicious reaction is used. From
.the above we infer the following :

(1) A reacting set is a nuisance ta other
people ;

(2) A non-reacting set is more or less
insensitive, and; moreover, cannot receive
continuous wave signals.

!
%

. Sl

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
generabe 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- ra,dlo-frequenc{ amplifier and
a detector, with reaction back into the
acrial eircuit. This is a very bad “ howler,”
but may be entirely cured by coupling the
rcaction coi! to the H.F. transformer, or
anodo 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
s variable condenser of ‘0003 mfd. capacity.

The reaction coil may be 45 turns of 26
S W.G.D.CC. wire on a 23-in  former.
This coil is arranged t0 slide out and in the
anode coil.

Some sort of fine'adjustment is necessary
for receiving weak telephony. The reaction
coil may be supported on two +i; in. brass
rods which pass through brackets attached

: thusiasts.
included in the catalogue, and the whole

to the coil. If a piece of 2 B.A. screwed
Gk ReACTancE
Rer & ) 28.A ROO

! /
W 284 £80NiTE
G S A TV,
1 ' ¥ prass

UPOORT-ROD
lo F162 g :

rod, about 6 in. long, is-fastened to the coil
by locked nuts, one pair on either side of a
picce 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 enly 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.
LA

——— N —T

i

RSCREWS Ll COMPLETE SLIDER

" blue, or violet

O- L

CATALOGUES

VERY useful catalogue of all sorts of
electrical eqmpment including wireless
accessories, has been received from

Messrs. Ward & Goldstone, Ltd. This ““ Ency-
clopwzdia Electrica,” as it is called, fully em-
braces all electrical necessities in connection
with wireless sets. 1t gives useful tables of
resistances and weights of wires, and should
prove of interest many vwireless ‘en-
Usgeful charging plants are also

“book will prove of great interest to all those.

connected | any way with electricity,
besides those whose electrical experience
is confined to wircless.
* # s

We have received a copy of the * List of
Wireless Sets and Component” from the
Griffin Wireless Supplies Co. This little
catalogne gives very complete lists of all
those odds and ends that are so necessary
to an cfficient wireless set. At the end of
the book a page is devoted to a list of wire-
less _text-books? that should prove very

SERIES AND PARALLEL

WHE‘} you place anything in series it
is so inserted in the circuit that the
current must pass through it and.
no alternative path ig pmwded I 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 rcceivers 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 tclephones in turn
before it flows back 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 ene bhattery must be connected to the
negative lead from the other. The positive
tcmunals will always be marked with a red

“ plus ” sign or just with red paint, while
the nega.tive will be ma.rked with a black,
‘minus ” sign or mark,
Connecting a 15-volt unit in series with a
60-volt high-tension battery will give a
combined vo]tage of 75 volts, . )

To increase wave-length a condenser can
be connected in parallel with an inductance
coil, but the more efficient method iz te
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 serics 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 pargllel, 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
amperc hour capacity of all the accumula-
tors are given at the end.
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MPLION RECEIVERS are designed and

A produced by the world’s original and

largest manufacturers of Loud-Speaking
Telephones.

ARSI ALY A AL @B [ AT B,

&
w

Y 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 wuse
exceeds that of all other makes combined.

-
More Loud - Speakers than ever are now
froduced in the Graham Factories or under
icence, and in the Wireless field the Graham
Amplion represents the utmost technical
efficiency and unequalled commercial value

Ask for Folder “P.W."

Daily Demonslrations at the Graham Showrooms :
{ THE ALGRAPHONE SALON,
25-26, Savile Row, Regent Street, W.1. i

ALFRED GRAHAM & CO.,
St. Andrew’s Works, Crofton Park, London,sts

'Phone : Sydenham 952 & 1700.
'Grams+ Navalhada, Brock, Loadon.

SCOTLAND—Mr. F. M. Milligan, 25, Renfrew Street, Glasgow.
IRELAND-—Mr, Alex. R. Munday, 41, Chichester Street, Belfast.
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i We Spemallse —3
Manufacturing The BURTON RADIO PARTS
BRASS 'AND ALUMINIUM

Send us your inquiries for

'ALUMINIUM VANES
'ALUMINIUM POINTERS

BRASS TERMINALS
BRASS SPACERS

CONTACT STUDS SQUARE 13" X " RODS 1
s B.A. WASHERS @ ~ \ ! B.A. NUTS J
[ vl o AND NUMEROUS OTHER PARTS

“Special Parts made to your
requirements

Messrs. C. F. & H. BURTON, Progress Works
Bernard Street, WALSALL .

Send sample and we will
quote you

e

!  HuLLO!!! C.Q.
WILL DAY CALLING

TO ANNOUNCE SOME RARE BARGAINS,

RELIANCE RADIO
SERVICE CO. |

MJ9>_4 : — l

THE “* RELIANGE '’ No. 2
CRYSTAL REGEIVING CABINET.

P.O. Reg. No. 277.}
Consisting of Ebonite Panel in Oak case with

WESTERN ELECTRIC HEAD PHONES,
4,000 ohms Stamped B.B.C. . .. .
BRITISH MADE HEAD PHONES,
300 ohms ..
Single Hc-u,d Phones with cord 150"
ohm 6/- each
100 feet 7 Stranded Copper Aerial Wire..
Trench - Buzzer Sets, complete with
]I\)]orse Tapping Key and Head
hone ..

3-Way Coil Stand for Panel Mounting. .
Insulated Bleeving, all colours, l;mm 5d. per yard
Brass Terminals with Nut and Washer 1/6 doz
Bobbin Type Insulators .

Sheet Ebonite, Grade A, cut to any size.

32/- per pair
15/- per pair

2/6 per coil

. «. 10/6 each, postage 1/6
Best Quality Fllament Resxstance .« 2/9 each, postage ad.
15/~ each, postage 6d.

1/- doz., postage 9d.

lid and clip. Tumng Coil with’ ‘900 metre
wave-length. 00l Fixed Condenser (hand
colibrated), Qur patent Detector with Ironita
Cryslul copper spring in small 4-jawed chuck,
ball joint action and varisble pressure, the
wholc totally enclosed in (Iass tube thus elim-
inating dust and damp
Accessories include | pair 4,000 ohms British~
‘made double Headphones. feet 7/22
Stranded Copper Aerial Wire, 4 cgg msulamrs,
40 feet insulated lead-in wire, !
A guaranteed range of 15 to 20 miles, und will
Gake 3 paxrs of double headphones
fwith perfect clearness. Each set
;s tested and we conﬁdemly assert
{ at, for the pricc, it is the most
elioble yet offered to the public.

{ PRICE COMPLETE:
% (including B.B.C. royalty)

Every Requisite in Seock for Wireless. = TRADE SUPPLIED, £ - 1 5-0

These are only a few of our bargains. Do not fail to send H POSTAGE PAID.
Jor our Price List giving the lowest prices for the best }Wc h5§e15°th5:1 T:d;{ss i st%t(:lk
quality goeds, Postage on all goods extra. e lom S 3

which may interest you, Call and
Wnte lor»our new Catalogue, now ready

e o 2 e e e e e ata el e Y T et

inspect without any obligation on
A “your part. Demonstrations every

' ko cmni b-t\«eeh 5 and 7 p.m.
' ‘Wez?ﬂway:. Stock the Famous ﬂERTZlTE CRYSTAL

ours 9 a.m. to° 7 p.m. Close at
', (] ggch,ox mounted in Brass Cup 2/10, Postege 3d extras |

WILH.. DAY L1D., -

Fully illustrated  art catalogue
rlmwmz many sets to choose fiom
and” o complete set of parts for
‘ -1 O, Lxsle St,Leicester. Sq., London W.eEe.2.
*Phone ¢ Regent 4677... -Telegrams: Titles, Westmnd London.' § ‘|~
EamnnavAans AnAnA S )

building up own sets, sent post .
free upon receipt of 3d. in stamps. It will pay youto send or call onusatonce Ourbusi-
_ness has been built up,on courtesy, personal attention and good honest value for money.

RELIANCE RADIO SERVICE CO.,

283, St. John Street, Clerkenwell London, ECl

(4 mimutes from Angel, lslington, . Phone:
and opposite Northampton Institute.) A CLERKENWELL 42?0'
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A VISIT TO THE BIRMINGHAM BROADCASTING

STATION.

(By our Representative in Birmingham.)

MY visit to thé Birmingham Bréadcasting
Station (5 IT) was made after dark.
_I travelled from the centre of
_Bmmngham by a bumping tramn route to
the very outslurts of the city and, here
ot Witton, in what has ahmdv become
known as a very hotbed of wircless en-
thusiasts, after a ten to fifteen minutes’
walk,* T at length came to an extensive
aggregation of buildings, in onc of which
the Birmingham Broadeasting Station ijs
temporarily housed.

Here and there in the mass of shadowy
buildiigs there were brilliantly lit windows,
whilst' the road around them, with cross-
roads and sectional wavs runninz off in
all directions were illuninated by great
arc-lamps.

Quite a Sufficient Introduction.

A commissionaire led me by way of a
double flight of stairs, a long hallway, a
narrow hanging bhridge, a long winding
passage, to a door. ““There,”” he snid,
pointing. C ;

I entered and found myself in a kind
of reception room in which there were a
dozen- persons, some conning musie, 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 [ wag Mr. —, an expeeted vocaliat.

*“T 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,
T had had long and interesting conversa-
‘tions with lum, and with Mr. Percy Edgar,
‘Birmingham's most popular entertainer,
‘now the direcctor of Birmingham broad-
‘cast. concerts, and Mr. F. H. Amis, a Bir-
mingham B.Sc., who is in charge of the
transmissions.

An Interesting Record.

Mr. Thompson, the engineer-in-charge,
113 well-known as a radio-specialist, both
‘here and' i many Continental cities. At
the ‘outbreak of the war he was sent to
the War Office on confidential work im-
connection with communications, while
later in Russia he was in charge of several
wireless stations, and for hig work there
wan decerated with the Order of St. Anna.
*  Mr. Percy Edgar has been a professional’
cntertainer in Birmingham for 15 years,
and both as a Dickensian actor and a
concert director is well:known throtighout
rhe Midlands.

At the very outset my attention - was
attracted by a large wall-map of the
“British Islands hunqmrr in the ante-room.
It was decorated in every square inch
with one or more multi-coloured pins.

* What does this mean ¢ [ asked.

“TIt means,” replied Mr. Thompson..
““.that a listener-in at each point las heard
Birmingham and has notified us of the
fact.” The record revealed that there had
been listeners-in- in every county of thoe

kingdom.  From the
South, from Scotland,
Ireland and Wales
there had come the
proof that Birming-
ham’s concerts had
been picked up.
And from this point
there startcd a most
interesting evening,
during which I learnt
many things about
the ' Birmingham
. Station. Started in
carly November its
first concert was
“ practically an anti-
dote to the election,
for it was on the

night of the poll that
its  transmissions
could first be heard.
Since then it has
kept going without a break and without
any tiouble of any kind.

The. Rated Range.

The station was set up in three davs.
At threc o’clock in the afternoon the
acrial was tested, and at five o’clock they
were transmitting the first Birmingham
concert. The quahtv of the transmission
-was exceedingly good, a fact which Sir
Williain Noble, Chairman of the British
Broadcasting  Station, listening-in  at
Coventry, the other day, bore out when
‘he telephoncd a message of congratula-
tion to Mr. Thompson.

The rated range of the station is 100
miles, and the wave-length used is 426
metres,

Mr. A. E. Thompson and Mr, Percy Edger talking to the cbildzen.

The aevial is a four-wire L-type, 110 feet
long and 80 fect high, the parallel wirces
being 6 feet apart on spreaders ‘18 fcct
long. The direetion 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. genemtow
coupled to a driving motor. The mein
supply is 400 volts D.C,, an automatic
starter providing for starting and stoppin
by means cf a press- button control. The
driving motor dcvclops 4-H.P. at a specd
of 1750 r. p-m. The high voltage generataog,
supplying the plate current to the trans-
mitting valves, i3 a dircet current shuut

s,

The Aerial System at.the iiimingham Broadcasting Statioa.

(Conlinued on next page.}
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A VISIT TO THE
BIRMINGHAM BROAD-
CASTING STATION,

(Continued from previous page.)

wound machine with two eommutators,
designed to deliver continuotsly 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 i3 a  circuit
breaker, working w1th an ovel\load of 25
per cent.

Controlling the Wave-length.

The transmitting panei comprlses four
250-watt valves, two oscillatois “and two
modulators—and a 50.watt valve for
amplifying speech ~ input. ; The former
includes a tunmed circuit with variable
inductance apd capacity, and the energy
i tmnsferreé to ‘the aerial by indirect.
magnetic coupling.” The plate current is
supplied through ¢hoke £oils. - Variations
of potential 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
anl  modulators are bath supphed througlh
a Jow-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
choke coil. The frequency of the carrier
wave is controlled by the value of the
capacity and the inductance-in the osqﬂla-
tory circuit and of the variable mdugumct‘
in"the serial circuit. “This inductance i
adjusted by means of a variometer, the
movable coil serving at -the sAmb time to
vary the coupling between the > aerjol circuit
and the grid and plate cnrcuxts m such a
manner as to ensure the’ frequencv mnge
for which the set is deésigned

The Microphone Clrcmt

-The grid circuit of the. modulators is
given a negative potential by means: of. a
résistance comnected between the negative
terminal of the 1,600 volt generator and
the filaments to .cnsure 'that the valves
will operate under the conditions mdst
fayourable for the prevention of _distortion.

“The plates. arc fed. through an”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 coiipling between the
different valves and ~therefore of ‘the

ceontrol .of the amount of. gmplication. By

means of - a Joud-speaking receiver, con-
nected across the output terminals of the
amplifier as well as.by means of-an ordinary
crystal receiver, the_operator ohserves the
quality of the transmissions and varies
accoxdmgly the amount of amplication.
.The studio is the usual broadeasting
studio. It is thickly carpe
walls and ceiling are heavily draped, the
only gap in these revealing a sounding

ted .and the
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The Concert Studio at the Birmingham Sfation.

Loard. It contains a.Weber reproducing
pizno, an Aeolian cabinet” gramophone
with a microphone upon a high stand.

Three Small Rooms. )

On the wall, at the right.and in the rcar of
the microphone, is a signalling panel, com-
municating with the epcrating room and
including a tumbler switch: for closing
the microphone circuit as well as a tole.
plone. A few chairs and a small table
complete the studio’s list of contents.

Between the studio and the operating
‘voom-is the waiting or ante-room in which
the artistes rest. Thus thrce compara-

tively small rooms at the present moment’

first chapter. in the :history of §

represents  the, Birminghamn Broadeasting
Station w. hich, nightly . mterests many
thousands of listenerssin.”

But as’ L have said; ‘Witton is only the:
temporary home of :the” station. At an
early date it is hoped to: secure premiscs
in the centre of the city, from which it
will be easy to run cables to the theatres
(the . pregent, distance is somewhere near”
four miles) and thus make it possible to
transmit opera and musical comedy and’

.provide es striking a .programme as any’
:station of the British Broadcasti ing Company.-

When the shift is made then will end the: ’
5 1 T

The Test a.x_ld Contro} Room at 51T,
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BROADGASTING REGEPTION SETS

OF EVERY DESCRIPTION
everythmg for w1reless at everybodys price

and

| PASSED FOR
IBROADCASTING!
| LICENCE BY G.P.O.

ﬁ'!

T T TR

THE “ALDERSGATE ”

Single-Valve Set, complete with all Acces.

THE “DUO” THE

“PERFECTO”

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 thera
are only six external terminals, lcnal carth,
phones, and low tension, -

We claim that this Set is the easiest 2-Valve S.t
1o manipulate on the market.

Price complete, all accessories for working—
Including Phones, Batterics, }H.T. agd LT Aerial
Wiie, Insulators and Val\es—’l‘otal £10 15 0,
B.B.C, Royalty Stamp, £1150 extia,

VALVE SET
Comprises onc D.T. valve and one L,¥
valve, Functions alternatively to the
Orpheus, this Sct giviny Volume where
the other gives Range.

A Powerful Set Yor local Broadecasting.
Complete Phones, Batterics, Accumu-
lator, Valves, Aerlal Wire, and ‘Insulators

for—
£10 15 O
B.B.C. Royalty Stamp, £1 15 O

THE “COMPACT”
CRYSTAL SET

Tested and Guaranteed
In a self-enclosed hinged cabinet, thus
keeping it free from dust. A compa:tment
is provided at the back for Phones.
Tuning is done with a tapped coil and a
Vernier condenser. Complete with Aerial
and Insulators,

S:t £2 0 O | Insulators ., e
Phones 1 1 0 , B.B.C. Royalty 7 6
Aerial 6| Total 23 13 6

WIRELESS
(DEPT. A) 8I,

THE “UNIQUE”

CRYSTAL SET

The most perfect Broadcasting Crystal Set on
the market.
Detached Hinged Lid, Lock and Key, Enclosed
Recess for Phones.
Complete with Aerial, Wire, and Insulators—

Finished black; plated parts,

Splendld Workmanship,

£4 10 O

B.B.C. Royalty, 7s, 6d.

INSTALLATIONS LIMITED
TURNMILL STREET, LONDON, EC.

{Nearly opposite Farringdon Street Station, Metropolitan Railway.)

sories, including Phones, Accumulators, 1.1,
Battery and Valve—
£7 10 O

B.B.C. Royalty Stamp, £1 0 0
If Aerial Wire and Ilasulator required,
ss, extra.
Hundreds of Efficicat
Working.

Testimonials for

e
(1 - 99
THE “POPULAR
CRYSTAL SET

Although this Set is one of the cheapest on the market,
the deslgn and finish is equal, if not better, to tho
more expensivé crystal sets now being sold.
1t will tune up to goo metres, bringing in ship
messages up to 250 miles and any telephony wlthin
25 miles.

Set .. .. £1 5 © Insulators (2) ..
Phones .. 1 1 0 Complete Set £2 11 0
Aerial Wire 4 6 B.B.C. Royalty ., 7 6

8> minutes Holborn Viaduct.

T T T T T e e e T T

TR T T T e e T TR

||||||'||“||||||||||||||||||||||||||||||||||||||||||||||||”"||]|||||”||||||||||||||||||||||||||||||||||||||||“||“||||||||||||||||||||||||||”|”||||||||||||||||||||||||||||||“”|||||||”|l|.

i)

1



70

Popular Wircless Weekly, Marck 10th, 1923.

#

those morhs

when buying
: ’Phones

WHEN you ask for a pair of Ericsson Telephoné¥
see that you get them—with their trade mark ‘and’
BBC stamp. Certain dealers. are pushing another line
smade abroad as Ericsson’s which have not been passed
by the PM.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 ohmns, price

'« 31/~; 4,000 oluns,:
! price 32/-, Al re-
le'slunces in stoek.!?

Telephones

READ THIS—
Before paying a fancy price for your new set.

HE wireless set used in the'London street

demonstration of wireless telephony on
Friday the 23rd February, as}illustrated in
the Daily Press, was a

“MELOHAY.”

The vehicle was a 10cwt. 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 astopishing 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"” 50
CRYSTAL SETS No. 2 at /'
Carriage and packing 2/6 extra.

This model is selling as fast as it ean be made. Tt is the most
remarkable instrument ‘offered at the price for excellence of
‘construction, quality of components, and perfection of results.
You cannot spend 30/- on Wireless better. Send your remit.,
tance now.  Price includes 100 feet of Aerial Wire, Lead-in,
Insulators, et¢.” Headphones from 1 gn.

Write for particulars of “MELOHAY"
Valve Sets, from £6 6s. complete.

HAYES, LIMITED,
342—344, Euston Road, London, ‘N:W:1.

Royalty
Paid

| The
|l “GLARITONE”

LOUD SPEAKER

The 5'9.51":5)00 Q[cla ool

fellow it
and purity . of tope, the
sed

For volume, clarity

“ Claritone *’ Loud Speaker-is unequailed.

in conjunction with Valve Receiving Scts 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 o suft

any elass 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).

Il 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 eaql) 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
_plates will be required. - These are not at
all 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 4} in. by 3} in.,
s0 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 into shape will be
the plates. These are made ont of thin
zine. 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 wiih 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 } in. wide.” Then shellac 2ll the
glass plates and also the.card strips: then
. stick the strips to the plates'in the form of
o three-sided frame, as in Fig. 2. A good
plan is to lay a meving plp'w on the glass
whilst placmv the'card on, as the zine has
to evontuelly shde in and out of the frame.

Method of As:emblmv

l\ow ‘comes the aqsemblmg, which will
take a little time and is rather a fiddling
job. " First lay a’ plabe with frame up, on a
hoard; lay on a * fixed zinc, then another
glass plate, and then a moving zine, making
certain thet the tab plojects the opposnto
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 it F]° 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-
tween 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 forming the tabs.

The neatest way, of course, will be to put a

“long bolt thlough the lot, but it will be
sufficient to twhtlv wire them.together.

'Stralghtenjng K_mked 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 rigiclly.
Should the zinc plates not be perfeotly
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 2

<---3% -=r>
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board and measure-
ments taken by
drawing the moving
plates out. All that
is required is a hole
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at one end to allow’

the handle to pro-

jeet. Care shounld 7

be toaken that the ¥
handle is left long
enough to give the
plates as much
movement as
possible.

Further descrip-
tion is hardly
necessary if the
diagrems are stud- A

GLASS

TI]1

10 TERMINAL

I~ STOP PIECE %" Twick  T§

7" 1o rERMINAL

. BINOING  TAPE

Tl —7 SToP ;D/EICE

1o

jed before com- | - : .

mencing. In order
to ensure that the
holes in .the plates will be in ~line they
should be clamped together and drilled
simultaneously.

ADDITIONS. TO

Fig 3.
Finally, remember’ that with all radio

apparatus attention.to detail is attention to
efficiency.

“POPULAR WIRELESS™

DIRECTORY OF AMATEUR

TRANSMITTERS. l

Sion | System ‘ Name

AV CW. & RT D. H. W Swmey

cw ’ Com. Hlpplsley

IL o ¥ H. R. Goodall

J 0 " ” ”»

TT Telcphohv | Peter Hamilton, Jr.

UF {C.W. & Telephony | H. Bailey

YG [Sp., CW. & R/T L. G. Boomer

ZB N o C. R. Small

ZS ICW F. J. Dinsdale

AQ o8 s> 9 D. Douet

CF Ty - " Frederick Wise

DP [Sp., C.W. & Tele- |Sca Scout Head-

phony. quarters
FS Telephony, CW. &  [W. A. Andrews
Tonic Train
HY [Sp, CW, IL.C.W. |B. Honri|
Telcphony Duple\ &
‘ Directional Tele-
hony
5 M € | Telephony W. Woodhams
5MO [CW. & Telephonv, W. G. Dixon
S5MP % i Colin Bain
5PU T. Allison
5Q8B Tegaphbny, Sp. & Alan G. Bainton
5QV {Sp,CW. & F. L. Stollery
) 'lelepl\ony

BZH I — T. Allison

} Address

18 Southchurch Road, Southend-on-Sea.
Ston Easton Park, Bath.
Fernlea, Wmchester Road, Basset,- ...outu
ampton.
30, Castle Street, Clitheroe, Lanns,
The Villa, Glenfield, Passley, N.B.
51, Manchester Road, Denton, Manchester.
Kennmgton London.
Clacton Electrical Co.
14, Highfield View, Stoneycroft, Liverpool.
|0, Ruvigny Gardens, Putney, S.W.15.
7, Vernon Road, Hornsey, N.8.
Clacton-on-Sca

. Balmoral Mansions, St. Andrew’s
Bristol.

‘Cromwell Hall, East Finchley, N.2

Park,

24, Marlborough Place, Brighton.

Dipwood, Rowlands Gill, Newcastle-on-Tyne.
51, Gramger Street, Newcastle on-Tyne

33, Wilton Grove, Merton Park, S.W..

The Hollics, 8, Palace Road, S Ww.2.

Fairmead, Vista Road, Clacton-on-Sea.

The Cromwell Engineering Co.,

127,
Fulham Road, S. W
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| THE HEAVISIDE LAY

By A. H. DALY,

ER AND THE “GLIDING WAVE." |

7

i g,

{-' 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
Leafield 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
cafth- ‘again at some distant point, and
in-this way the waves surmount the curve
of the earth which separates two stations
itke Leafield and Melbourne.

No Earth Connection.

This idea is embodied in the Heaviside
Jayer 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 one place to another 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 publieation,
“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 électra-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
arrangément 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 ragdiated
by the Hertz oscillator were very similar
to light waves with however a vast differ-
cnce 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 Jight

'is repoited that Leafield wireless: ‘wavey also_{ravelled in a .straight path

from the transmitter, as far as practical
work was concerned.

When, however, - Marconi spanned the
Atlantic in 1901 everybody received some-
thing of a shock. Scientists suggested that
as there was a layer of conducting gas in
the upper atmosphere, 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. i
But—says Dr. Thomson in his argu-
ment against the Heaviside theory—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 carth 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 artiele, 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 ~vaves would travel
better by sea than over land.

Regarding the unevenness in the surface

of-the Heaviside Jayer 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 atmospherc ‘must affect the wire-
‘less waves. ’

.Dust from 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 gbout 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 Osakd—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. Dr. De Groot has also found
that this phenomenon happens with many
other stations in the tropics.



Popular Wireless Weekly, March 10th, 1923. 3

 for bOXlng

A TM.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, Steck Ex-
hange 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 penodlcally 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.
The “ Everset"”
From X£4 :5 : O upwards. (j:\fsytsx:::a’ﬁt f:r:;;g
including ali Royalties. ] Ay s amy

crystal receiver.

10O/ each.

London, Birmingham, Manchester, Newcastle and Cardiff are broadcasting now.

Come and listen to thesn any evening up to 10 p.m. at our showrooms in
London, Birmingham, Belfast, Bristol, Cardiff, Glasgow, Leeds, Liver-
pool, Manchester, Newcastle, Shefheld.

Write to us for our nearest address.

SALES DEPT. AND SHOWROOM3S—68, NEWMAN ST., LONDON, W.1. *Phone: Museum 5581.
IDEAL HOME. Stand 11, Row D,

EXHIBITION Main Hall. Stand 18,
March 1st (o 24th. m C New Hall Gallery.
(]
MakesWireless
Worth While

ELONE MFG. G LTD)

HOLLINGSWORTH WORKS DlEWICH I.ONDON S E. Zl
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DISCRIMINATING AMATEURS

SYOULD VISIT

THE AMATEUR WIRELESS SUPPLY Co,

2, Macclesfield Street, Shaftesbury 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.

LF. Intervalve Transformers 5—1 .. .. .. each14/6 Switch Arms, complete with knob, etc. each 1/-and 1/6
Filament Rheostats .. e i3 Crystal Detectors .. N . .. .. each 2/6
Fixed Condensers (any capamty) Py .. , Gnid Leaks, 2 Meg, o 4
. and Grid Leaks .. .. .. . Valve Holders, with 8 nuts and 4 washers
Egg Insulators .. i . Ditto, plain legs .,
Condenser Knobs, brass bushed 2 BA. .. .. . 5 g in. Ebonite Lead-in Tubes ‘with wmg nuts
4 B.A. Terminals, with nuts and washers . . . 4 Volt 20 Amp. Hr. Ever Ready Accumulatms
4 B.A. smaller 4d. 6 Volt 40 Amp.
H.T=15.Volt Ever Ready Battery e .. 12 x 4" Formers wotind 24 SW. G. Enam. Wire
HT 36 ,, . (Plug Sockets) o0 }” sq. x 13" Drilled Slider Rods o
HT.60 ,, Slider Plunger, complete
Hertzite, 1 /-. G'Llena, 2d. Bornite, 6d. Carborundum 2d. 7 [22 H.C. Copper Aerial

VARIABLE CONDENSERS.—

Complete all parts but unassembled. Complete Assembled.

‘001 I 6 /6 each — 10003 .. 3 /- each | roorx .. 12/6 each — ‘0003 . 7/6 each

‘0005 .. 4/6 ,, — ‘00005 .. 2/~ 7, ‘0005 .. 8/6 ,, — ‘00005 .. 3/9
; (Ebonite bases and tops 1 /- extra.) .

SPECIAL OFFE R VERY SENSITIVE 2100 OHM DOUBLE HEAD 'PHONES,
. Marked ‘ B.B.C.,”” 22/6 PAIR 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 rcfunded.

SEND FOR LATEST PRICE LIST.
THE AMATIUR WIRTLESS SU?FLY CO., 2, Macclesfield Street, Shaftesbury Avenue, London, W.1.

"

“A marvel for simplicity and clearness.” ececracar [, T, HALL ENGINEER

A user of one of these sets writes:— .18, LEXINGTON STREET, Golden Square, LONDON, W.1.
““ Your little set is a marvel for simplicity and for the clearness Phone : Gerrard 4130.
with which it brings in the Broadcasting from Marconi House.” “°°“”&‘f;{‘};‘°f$o'f§&d¥,§s’.‘ %;‘5;?9‘3 Mom STy 0 o cost./B

AERIAL
AERIAL WIRE, 100-f 2
RECEIV‘NG AERIAL WIRB }:name:ltiet;” 2 corie per 100 feel ?,’.9
CONDENSERS, Variable :
SET Pla Unassembled s
5 -¥4 h
10005 0

Passed by P.M.G. Marked * B.B.C.”

The Apollo is of ex-
treme simplicity yet
gerfect in every way.
t

is complete’ down to i3 Y SREATES Fagrar y’g
the minutest detail. a 37,2
N 4 1 A D o -

Tuning is effected by || HIADETONES . Praven 4000, 1677 Sieriing 3377 i3 ‘ Shoa

means of a variometer, INSULATORS : 2.in, Reel, ud.: reen egg, if Shell (large) 5d
hich has b ed ENOBS, 3d. Best, with Hex, nut, 3¢d. SV vrrcﬂ ARMS best, 1/6; 2nd, 1/

S e RuCenproY TERMINALS, each nut and washer. i

by constant tests to be SETIS{EIV.\OPHONE s 1s ,

H)e best systeln 1he RADIONEITE, £3 10: cogmveet: with headphones, aerial and equipment.
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P ieet Ess yeginners’ dupplement

PART VIIL..-WAVE-LENGTH AND FREQUENCY.

ABQUT 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 cxtremely easy one to memorise—so easy,
in fact, that the beginner is often tempted
into " aceepting 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 1 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
Jrequency of a wave and the length of a wave
have anything whatever to do with one
another 7 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 7 ”
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 PoruLAR 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
artives 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, howws, 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 leaze 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,

Thewave-lengthis the distance betweenany
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 Jong 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 folicwing immedi-
ately behind one another and travelling at
the same speed as the trains.

An Analogy.

The first train and the first motor-car
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 substitnting 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 broadeasting stations
is something over 300 metres in each case ;
therefore, their frequencies will be some-
thing uinder 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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By SEXTON O’CONNOR.

PART IIL

(Conclusion )

d

IN the Jast 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

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 thisstream, 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

EIAVAVAVA RS S

Train of Damped waves.
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-Continuous ( or undamped ) waves,

L

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-frequeney ™ 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 mctal dia-
phragms of the phones. Even if théy 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 Musie.

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 ordinary
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, s.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 rendey the
latter audible in the phones.

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 -s.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
important fact so far as rectification is con-
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cerned is that each time thé 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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comparatively Jarge 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
50 wonderfully useful and efficient as a
wireless recetver. In particular, it is
because of this property that the prineiple
of “reaction” or ‘back-coupliig” 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 through 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 cireuit,
greatly increased magnification can be
obtained. !

To use a common analogy, instead of
increasing the original store of energy by a
*simple interest ’ factor, itis 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 inerease 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 i8 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 consists 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) erystal 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 erystal 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 gnod detector will compensate for
inefficiency in other directions.

The Worst Offenders.

Now then for the connections. First of
all run over all the terminals, tichten 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 hetween the
wires, tabs, or plugs and their terninals,
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 particular 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 switeh ‘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 hoth 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 partin 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 have become hbent 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 pa:ts 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 onc 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 otber 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 resulfs,
removing the small piece of wire and trying
out the same test on the other receiver. 1f
the set should work during this test, then
the receiver earpiece that has its small
terminals counected 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 inight
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 conmec-
tions it would be located very quickly ; if
not, the set would be passed as “ 0.K..’”
and then the aerial and earth examined.
The efficiency or otherwise of these are,
however, dealt with in other articles in this
supplement.
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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
P.eaders 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.

sent by post free of any charge.

Replies are

Q. Which is the positive terminal of a
pocket lamp battery 7 |
" 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, us in the
case of a “* shunt ” connection.

* * *

Q. What is a primary battery 7

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. Eleotricity is stored by
means of making an electric current change

the formation of certain chemicals, which

afterwards go baok 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.”

* Ed *

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. 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 out, 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 seta.

* * *

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.

. What causes atmosplerics ?

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 hecome
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-
ing intensities are caused around the earth,
and these also give rise to the peculiar
discharges known as atmospherics.

The Countess ot Westmortand broadeasting irom the Manchester station,
[Pkoto, Metropolitan, Vickers.

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.

* * *

@. 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 125 sp. gravity, and then put
the battery on a slow charge until all the
cells have been gassing evenly for about
two hours.

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 ? 9

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 wil!
be much lower.
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A UNIT HT. 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
1 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 % in. and a spring
fitted in the side to ensure good contact :
§ in. of % in. brass rod is next drilled } in.,
} in. deep, and then 4 in. through to solder
a flexible lead ; the wire, of course, heing
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 3 in. extra depth, the
reason for which will be given later.

‘soldered

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 hottom (the reason
for fastenirig 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, wh1ch 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
seam with- a hack saw, care
being taken to only just go through the
zific, 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 walk
before one can run, and as this article
is intended for the beginner it is
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 } 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 reteil com-
ponent parts of wireless apparatus.

If a cardboard former is used a further
brass rod } 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 wirc 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.

gc&m 0F~°22 WIRE q [ }

-l

CAPDBOARD or wooD raem’b
e

- WOODEN _SUPPORTS

ABOUT 5° SQUARE

APPROX: Y4 THICK

o
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X
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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. ooverlapping.
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 términal
marked * Aerial.”

coil so constructed will cover .a range
of “wave-lengths from 200 to 600 metres
ap roximately, and will therefore not
y include the broadcasting wave lengths,
but will also enable the operator, if-he ig
“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 mnew
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 ln
this fashion is not to he sneered at:
fact, the new amateur will find it dls-
tmctly 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
i8 guaranteed.

HAVE YOU IDEAS ?
Send along your ideas to POPULAR

WIRELESS. We pay well for short,
qonstructional articles.
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A VERNIER CONDENSER FOR
PANEL MOUNTING

l

MOST circuits employing a valve are

very . eritical, and a Vernier con-

denser is practically a necessity.

With many amateurs spaceis a great con-

sideration when constructing a panel. The

following is a very effective and compact
Vernier condenser for panel mounting.

Tt 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 m(-hes in

radius, fitted with lugs 2 in. square at the

two corners, A and B (see Diagram). These
lugs are drilled with a 4 B.A. cleanng drill.
The movable plate is the sane 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 picce of copper or 4\ brass
about yf in. by § in. is next cut out and
drilled in the centre, and is also drilled
3 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 dpown its length, and tap-
ping the hole to fit the threaded rod from

the plate. The movable plate is bolted to
the strip of brass br copper. Two pairs of
fairly strong brackets are cut from ¢ in.
brass, one pair being } in. by £ in. for hold-
ing the ﬁxed plates.and the other pair being
% in. by % in. for pivoting the movable
plate. They are now drilled 4 B.A. (clear-
ing) on their longest arm % in. from the
cnd.

When mounting the condenser it is neces-
sary to eut 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 seriber and then drﬂlmg 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 pancl on either sjde, and at equal
distances from either end of the slit in the
panel. The piece of brass helding 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 pivot, 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 1% 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 passed
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
fixgd 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.

l SIMPLE POLARITY |
| INDICATOR |

A QUICK 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 cause small bubbles to
collect round the negative pole, while the

NEGATIVE l[AD
. POSITIVE LEAD
LAD:‘IIYE avz’ (WO ACCUMULATION),

GLASS JAR

. 2 . I

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 ordma.ry 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, howevei', as it is the writer’s
experience’ that such insulators are only
conspicuous by their abscnce on the
majority of amateur
installations. The
insulator is used at
the bottom end of
the down lead from
the aerial, and is
w\ constructed and
installed with &
view to preventing
rain from running
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.

OOWNLEAD P \

4 TWivE OVER
INSULATING
TAPL

%Ead ' TOSCT FLWNEL

o o

To Prevent Corrosion.

The down lead should first of*all be run
through the funnel until it is in the reqlired
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 gr so of the tube of the funnel

A neat home-made receiver by Mz, 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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.Ideal Home. Exhibition.

' 210-212, Tottenham Court Road, London, W.1. |

“STERLING ” .'
CRYSTAL & VALVE SET

For Broadcast Licence. |

Wave-Length Range Approxi-
mately 280-2800 Metres.

Something New
and Unique.

Range about
150 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, No. 31,
GALLERY, NEW HALL,

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
Ist to 24th, at

83.85, HAMMERSMITH ROAD,

(Nearly opposite Radio Section).

Tickets may be obtained at owr Stand, or froni—

STERLING TELEPHONE &
ELECTRIC CO., LTD.,

TELEPHONE HOUSE,

Televra ms: Telepbone:
“ Cucumis, Wesdo London.” Museum 4144 (7 lines)
MANCHESTER : 14, St. Peter’s Square, ;
CARDIFF : 8, Park Place. (

NEWCASTLE-ON-TYNE : 9, Clavering Place.

1 MUSEUM 241,

Grarton ELgcraic
. CavaLocue

BEST
FENISH

i GO PAGES.

THE LARGEST AND MOST UP.-TO. &
DATE CATALOGUE YET. PUBLISHED

1,260

ILLUSTRATIONS.

GRAFTON ELECTRIC COMPANY,

54, Grafton Street,
Tottenham Court Road

(Opposite Maples)

LONDON, W.1.

Works:
SLOUGH.

Telephone :

WORKS: DAGENHAM, ESSEX. '

Parts and accessories ‘of all
kmds, mcludmg 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 : Vicloria 309

T A 4 T TN RS TP,
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It is Results that Matter!

:®Z No. 1 OUTFIT——mcludes

The Radion @ﬂ@

:: GUARANTEES MAXIMUM RESULTS

Radionette Receiver, a pair
of Siemens Headphones, 100
feet Copper Aerial Wire, and
# two Crystor Cowl Insulators.

Price £3-10-0

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.

 RADIONETTE
 RECEIVER

Price 37/6
lncluswe of BBC duty

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

a higher Standard of perfectxon in Wireless
instruments and accessories at a lower
price, a measure of satisfaction that can
producz nothing but the greatest pleasure,
and a selection of all your requirements from
which the following are picked at random :-

HEADPHONES ACCUMULATORS
4,000 ohms. A limited supply of
:-Highly sensitive, light, GENUINE ROTAX.

: extremely neat, positively

. comfortable, with flexible 4 Volt, 40 Amps. . . 18/6.
: leather-covered head- :

: bands. A vastly superior 6 Volt, 60 Amps. . .33/6 !
finstrument, specially ! 6 Volt, 8o Amps. .. 42/-:

: suitable for ladics’ use. Carriage 2/- Extra.

i An exceptional offer at— : Aj50 other types, specially :

22 /6 : suitable for Wireless work, :

g carrying our guarantee of

Post Free. i satisfaction. ]
Orders wwill be executed by return of post mul

money promptly returned if not completeiy satisfied.

THE CENTRAL RADIO CO,

6, LITTLE RUSSELL STREET, Phone :

BRITISH MUSEUM, LONDON, W.C. MUSEUM 5604,
Near \Iudlc L'bml\

| §HERE'S REAL RADIO SERVICE]

The TELEPHONES, Double Headbands, adjustable Ear-pieces, ’305-"3
. 00 otims o |

CENTRAL RADIO COMPANY TBE(:E)EP':“ONES Double Headbauds, adjustdble Ear- pxeces, .
0 alims

Announce SIN(,‘.LEl EAR- PlEcES \nth Cords, etec. o5 4 000 ohms ... .. 11 6

Owing to the enormous demand for ahove three items we are
compelied to take Mail Orders for same in strict rotation.

BROADCASTING SETS, STAMPED B.B.C.

Set No. 1. CRYSTAL RECEIVER, highly eflicient nnd
guaranteed 1156 o
Set No. 2. CRYSTAL REcEIVER mounted in Cablnet tapped
Inductance, coarse und fine tunlnl,, Special Adjustment
Detector .. . .2, 2 =0
Set No. 4. 2-Valve Recenver, gnes wonderful results, nnd is
highly eflicient with Loud Speaker .. .9 5 0
Gecophone Sets and Accessories always in stock

ALL TOE ABO\‘E PRICES ARE INCLUSIVE OF ROYALTIES.
SAFEGUARD YOURSELVES BY
INSTALLING B.B.C. SETS.
VARIABLE CONDENSERS.
Tnassembled Panel-Mounting In Celluloid Case
s. d s. d. s. d.

.001 . 8 6 L. 12 8 LI
0003
0003

Righ.Tension Batteries, 4.5 Pocket-Lamp Battenes per doz. &
Inter-valve Transformers, Ratio 51 .. 5 an o U
Coil-Holders, 2-way, anti- cap’aclty handles .. 10

Coil-Holders, 8-way, anti-capacity handles ... .. 15
Basket Coils, ' Oojah ” Set of 7, 150-4,500 m.

Slab Coils, *‘ Oojah ”* Set of 8, 150-30,000 m.
Crystal Detectors mounted on Ebomte
Perikon Detectors Special Serew Adjustment ..
Inductance co-’s 12 in, by 4 in.,, wound 22 and 24 Enamel
Aerial Wire, 7/22 bare copper, per 100 feet -

Aerial Wlire, /22 Enamel copper, per 100 feet

NEW PRICE LISTS NOwW READY
Post free on application
MAIL ORDERS. Please include sufficient postage.” Balance refunded

THE WATERLOO ELECTRIC CO.,

Electrfcal & Wireless Engineers, 129, Waterloo Rd., London, S.E.1.
Ll e
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Telephoue ﬂop 5649. Open all day Saturday. One min. Watcrloo Station.
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GEARY GOES IN FOR WIRELESS

Wireless is not always the desperately staid and serxous busm\elsé thdt .
sqme people make out, as the adventures of Geary, given for the first time
to the world in ‘Popular Wireless,’’. prove qmte clearly -

By HIGHAM BURLAC.

I 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 H]qmpt
the ordinary life of our peaceful burg. © He
could shatter the glass in a greenhousc
when he turned on the man at the Croydon
Aercdrome 8pcakmg F-r-rench. - With
Eiffel Tower's time-signals shot out of a
; Super- sonorons Tt iple-amplifying Hydraulic
' Mark 1 Stentonum he ‘blew a Professor
of Chemlstry off a tqcycfe and imbedded
~him’in the east’ ing of the Clapham Cat’s
Homé. -Myes. © -3
But Tl ‘say this- much for - Geéary—don’t
1maome I havc anythihg against him—
he’s. thorough "No * half--measures ~ for
Geary, but“one-and-a-balf. “He’s the sort
of ehap who: buys a book about Correggio
before ‘he starts “to hang & pictur¢,” and
then reqmres once 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 wu'eless receiver,

;Mmmg Operations.

The bother bcga.n about the aerial.
Geary proposed to erect an eighty-foot
mast. Nothing mean about Geary. I
pomted out that at least two of the guy-
Topes 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 and:
messuages of 12, Acacia Gardens at that.
(eary looked grave and bought -* Every
-Man hisown Lawyer,” the authorof which
~unhappily overlooked wireless telephony
1 advised Geary to take Counsel’s opinion
on the matter or to petition the municipal
powers of Balham, but he had a sudden
cold fit and said he would like apoor
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 therc was that earth-plate.  After
trying in vain to scrounge-in succession
the family bath, young Bill Geary’s bicycle,
sthe dustbin, and the geyser, he decided to

bury a tin trunk large enough to hold a

couple of St. Bernards. * Bury it dcep,”

1. eroakéd, ' 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, Higﬁ Barnes
Terrace, Chester Road, Sunderland.

wireless station decteased 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
T 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

. )

]

83

thrifty dogs Clapham must have bred ]ong,
long aoo' A hefty knuckle of lamb now
resides under a glass case, in Gea.ry s study.
He_calls It a relic of neolithig"

To cut a g 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 began with & crvstal"ﬂétector wﬁéh

'te ety was g4 a. stggelessigatapuﬂtmta a

boy. He “said fhe s1g\nals were anzmic.
1 should like~ you to have Séen him, tele-
phones clamped to his ears as limpets to
a rock,- turmng round to gla.re at the
luckless caﬁa{'y “if tlm?t -fowl- bitt: “uttered
one ]oyous eheep A study of 1'1ghteous
but * réstrained > mdlgmmon If - anydne
sniffed, ‘Gedry ‘would slowly divést his
head' of thé te]ephones and with admirable
self-control refer imperdonally to the Tower
of Babel, ‘the cockatoo House'at the Zoo,
and the local boiler® factory. -In’fact,
Gedry, when disturbed, reminded me of
the sghoolboy’s essay,” in wluch appears
the following moving enteiice :—

The ' elepharit s a-nible beast, but when
enraged he will not do &5,

Well and Truly * Bitten.”

Things improved when Geary begwm to
advénture with valves, thongh his accumu-
lators worried him so much that he thor-

oughly showed up eleetricity in a series
of brilliant letters (unpublished) to the
**Clapham Free Advertiser.” For one tre-
mendous month he performed his own
cell cha]gmq in the cellar, mcldentally
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 milliammeter borrowed
from Clapham College—without expligit per-
mission—by Geary, jnr.

Nevertheless, in spite of preliminary
setbacks, even in spite of my expert assisf-.
ance, Geary succumbed to the bacillus
which inhabits wircless apparatus and
would foam technicalities on the smallest®
pretext. He is still estranged from his
twin bmther (that there should be
two of ’em!) on account of a difference
of opinion as to the relative values of:
H.F. and LF. 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 stntxon al Bngdud (s T. K) A1l00 kw, Teleivnken set was used. The station was wrecked in 1917.
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THE RADIO ASSOCIATION

Formed someé months ago in order to protect the amateur and “‘listener-in,” and to generally assist
wireless enthusiasts, the "Radio Assiciation has made great progress. The following report has been
sent to the Editor hy thé Hon, Secretary.

HE Executive. Committee beg to
announce that the Hon. Sir Arthur
Stanley, ( B.E.r CB., M.V.O., has

aceepted  the pxemdenq 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
Scciety and the Order of St. John. He is
the son of the 16th Earl of Derby, chairman
of the Automobilc 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 Associatien in
establishing itself as a permanent hody for
the protectioii .of- licence holders’ and
-potential - tcence holders has appavently
taken many by surprise. The’ applieations
for enrolment forms are pouring in, and the
cxecutive committeé take the opportunity
of informing 21l applicants that their letters
are being dealt with as quickly as possible.

Those members prepared to assist in the
cstablishment 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 rc-

quired.. A list’ of district secretaries is
gi ven below.

Licence holders ar® reminded that the
subscription to the association is 5s., and
for this modest sum adequate protection is
offered, and the member has the oppor-
tunity of hearing interesting lectures,
taking part in debateq and ‘receiving
|t:eneml technical advice. Tuition in Morsc
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
ever  that an as8ociation compoged of
amateur e\penmenters 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. Q. Drury
Coleman, 44, Gireat Russell-Street, London,
Ww.C 1.

PROVINCIAL HON. DISTRICT
SECRETARIES.

Aberystw th—L\ W. Miller, 39A, Queen
Street.

Altrincham.—Frank Bevan, ¢ Hammers-
ley,” Gasket Road.

Ayr, N.B.—J. Blair, 24, Marchfield Road.

Birmingham.—F. H. Bevan, 51, Summer
Row..

Bristol—\. W. Russell, 14, Park Row.

Bognror—Wm. H. Sinnott.

Bloxwich.—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-
theop, 20, Corn Market.

Dublin.—James
Kitchin, 24, Northum-
berland Avenue,Kings-
town.

Edinburgh. — H. A.
Herdson, 103, Comis-
ton Road.

Glasgow.—H. Buch-
anan,26,FindlayStreet:

vaesend — Frank
Ballard, Lock Offices,
Canal Basin.

Halstead. — G. H.
Hayward, Tpswich
House, High Street.

Liverpool.—S. Firih,
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.Gambyrell, -
“Wyndsore,” 36,
Manor Road. i

Rofherham.~Ceo. Smith, 19, Katherine
Street, Thureroft.

Sheffield. —Jas. F. Grimbly, 13, Fairthorn
Road, Firth Park.
~ Southsea.—John H. Harrold, 11, Albert
Grove.

Stowrbridge.—J. P. Smith,
Bridgenorth Road, Wollaston.

Tipton.—F. J. Pearson, 13, Ashton Strect,
Loll End.

Warrington.—W. H. Taylor, 37, Bridge
Street.

Welshpool.—A. E. Bond, Havelock Ter.

Walford—H. R. Scobell, 322;-St. Albans
Road.

Whitby.—R. G. Olver,
Avenue.

Wakefield, E. Watson, “ Ash Lea,” Out-
wood.

¢ Sherwood,”

12, Waverley

METROPOLITAN.

Acton.—1. A. Salinger, 83, Henchman
Street.

Brockley.—C. R. Rice,111, Upper Brockley
Road, S.E.

l‘?/)nton.—D. G. Fowler, 84, Brixton Hill,

Sy

Central.—J. Treadwell, 4, Shlpton Street,
S.E.
N Clapham.—H. Sinclair. 115, High Street,

w.

Kensal Rise.—R."W. Mann, 23, Linden
Avenue.

Dr. J. A. Fleming, the inventor of the valve,

-

-

who recently broadcat a
lecture from 2 L O. : 3

Kentish Town.—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.

Woolwich.—H. W. Atkinson, 226, Plum:
stead Common Road.

Wood Green.—S. H. Tripp, 100, Lind-
hurst Road, N. 22.

Wandsworth.—O. C. Lay, 46, The Grove;
S.W.

WRITE to the iearest branch secretary or
head office.

SUBSCRIPTION FORM.

To Professor A, M. LOW. D.S¢c,, A.C.G.I, F.CS,
F.1.P.1., Hon. Treasurer,

RADIO ASSOCIATION, 44. Great Russell St,
{Opposite British \lnsulm) London, w.C.1.

Dear Sir,
Pléase enrol me as a Member of the
Radio Association. for which'I enclose annual.
subscription of 5s.
Nameinfull ... .o iiieiiiiiiiienn
(with Tities)
Occupation

Adddress

-Are. you a Member of any Local Wireless Clib:
or Socicties ? 1f so, state names and address:s
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A Complete One-Valve
Receiving Station '
—and how to make it yourself.

Tn oeder fo be able 10 listen-in 1o the Concerts which are
£oing 10 be transmuited by the vanous broadcasiing statians,
e tollowang nems of apparatus e necessary fme

A CompLers VLS Panii.

A Tuxer.

A Vamasts Convenssa,

A Pair or Truenones
These. logether with an accumulater and 3 small dry batrery
constitume 3 compiete and cfficlenc Recaiving Sianon. So
that, 23 you will see. nat very much apparatus stands betweea
you and the most absorbing Irersation that has qver been
discorered.

THE VALVE PANEL.

As will be seen from ahus dlusiration, the panel comsists
_vaive 3nd a cumber of smaller paris with the
Becessary terminals nearly mounted.
on both sdes of an  cbamire
plate.  In oeder that it may be
“better protecied, this plite ¥
mounted bd-wise co 3 mahogany
cabunet.

¥ Locking af it from the wp you
will see the vaive and abo &
control knob, togrther with a.
tumber of leeminal.  Below
il be found the projecting eads

- PRICE LIST
}1... Wi B *Q‘E‘ UN!TS ;‘fl‘;
© "(In Sets of Parts)

- T
SR Aty 0—3 ﬂT = SRV

of the.termynals,tke flamant theostal, tke g5id sondenser
and leak, and the bye-pass condenser.

Without going into the theory of the Vahve, it may be wid
st £2cB, valve has four terinigals.  Twe are for the lighting
of ihe lazient. This s dorie by means of aather @ 5 voht
or 3 6 yoit accuruiator. | In order thaf fiore

Current than is necesary shall ngi pass thiough

the Alament, & rheostai—nothing fiope thant >

<ol of resistance wire over which passes a sliding %

contxct—s peovided, Too mich current 1
wastefal of electricity and harmful toiche Valve.
The other two terminals 3cc used for different
purposes.  Oce I for the “Gud™ cigchut acd

the ather s for the ¥ Plate ~ circul.

n every three-electrofle walvs, theee are thesk three coms
ponents *—The Filafem—simiilar In @ery respect to the
filament used i the ordinary minfature electric light bulb;
the Gad—a stiort leugth of wire coiled in spiral form around
the flamens . and the Plate~a wmall, pucee of thin el
cutsed 10 the shapc of 2 whe 3ad placed round the grid.
Besades the vahe and s canncctions and the rheastat
there ae jus tiree otaer pans—iwo Condenseys and 1he
Gnd Leak.

A condenset'ia uscd clecnigally as 3 kind of cesenvoir fer
tonng electsiaty and st 15 made ef smait preces of copperion
aternanng with sheers of mia  The whele.o fastened
together with sheilac Vatnish,

T shis No. § Ut theren condemers arc eatled the Byz-pasy
Comdepcr (ihe larger) and she Grid Condensch, O th top
of thc Liter is maunted the Grid Lek w brass cligs

Complete Radio Sels in Sarls

S ~ " from the pioneers of the
- Standardised Unit System

No. 1. Tuner Unit .. ... 27/6
No. 2. Condenser Unit ... 42/
No. 3. H.I'. Amplifying Unit 13/6
No. 4. Detector Unit ... 17/
No. 5. L.F. Amplifying Unit 33/6. :
Cabinets for 1, 3, 4 and 5 .. 3/6 :
» No. 2 .. NN B
Valves extra. Postage extra.
32-Page Catalogue of all Radio

HE ever - increasing popularity of theé Peto-Scott
Standardised Radio Unit System among experi-
menters has caused us no little embarrassment.

spite of having placed huge orders for raw material loirg
before Broadcasting started, we have found it very difficult
to keep pace with the demand.

Components  (fully . illustrated)
post free, $d.

The Peto-Scott.Co., Ltd.

Featherstone House,

64, High Holborn - - W.C,1.

~3
", s
— 3
N
N NN
N N
NN

However, by making very cénsiderable additions to our factory
accommodation, and by taking over the lease of a large huilding 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 Broadecast 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 descriptipn of the elementary
principles of Wireless Telephony, and is an excellent guide to those
about to take up Wireless.
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WIRELESS CLUB REPORTS.

The Editor will be pleased to publish coneise 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 Soclety of Great Britain.

The Portsmouth ‘and Disfrict ‘Wireless Asso-
ciation.*

A meeting of the above association was held
at the club-rooms on February 7th, with Mr.
J. H. ¢. Harrold, AM.LR.E, in the chair.
Mr. A. Gall, the treasurer of fhe Association,
had heen booked to give a lecture, and gave a
most interesting talk on ““ Hints to Amateuys,”
Mr. Gall advised all amateurs who were erceting
their own sets not to scamp their work, but
that, while they had the opportunity, to do the
work well and gain better results. Ho then
explained various details which amatecurs are
apt to overlook when erecting a set, but which
improved their sets. Mr, Gall then explained
various eircuits a8 used by amateurs in the
TUhnited 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. 8. G. Hogg. would welcome
inquiries as regards membership_ to tho elub:
His address is 9, Pelham Road, Southsea.

The Wireless and Scientific Society of Bridlington.

On Tuesday evening, February Gth, Capt.
W. E. Dennis, of Hull, lectured on ** Wireless
for the Amateur and Broadcasting.” After
outlining the cther theory and describing the
methods by which disturbances were set up in
it, he went on to the action of the spark trars.
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 coneert for the
special benefit of the societv. The best thanks
of the society are due to Captain Metz for so
kindly arranging for the transmission from the
“ Grandfather of Wireless.”

Prospective inembers are requested to forward
their names and addresses to the hon, scerotary.

Hon. see.,,” Mr. Mawice A. R. Horspool,
Darley, Marton Road, Bridlington.

Acton and District Radio Soclety.

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 disecussing 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 members,
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 seeretary, W. J. Akerman, 4, Clurch
Road, Aeton, W. 3, will be pleased to receive
applications for membership.

. Wireless and Experimental Assoeiation.*

The Wireless and Experimental Association's
nieeting at the Central Hall, ’eckham, on the
14th of February, was so crowded that several
members had to stand round the room.

We have at last secured more ample aceom-
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 significd the same in the usual
manner.

The little printed cards giving names and

Jocal paper.

addresses of the committee are admirably filling
the purposo intended. -

Questions too numerous even to tabulate
were completely answered by our teechnical
staff, and the wavemeter and loud speaker
propositions wero satisfactorily handled.

Assistant lion. ‘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 forni a committee to draw up
rules, ete., and report to another meeting the
next weels, which was held at the Vietoria Hall,
Grays, on Thursday, February 8th.

The above society was formed and put on its
logs at this meeting, and the whole of those
present, numbering 39, became members. It
was decided tp hold meetings the second ‘Fhurs-
Aay and fourth Tuesday of each month.

Anyone interested in wireless should become
a2 member if they reside in the district. Full
particulars will be gladly sent to anyone writing
to the hon. see.,, Mr. Melville Riclhards, ¢/o
Lingineer’s Office, 56, Higlht Street, Grays, Essex,
The first meeting of this society was broad-
casted by 2 L O, and resulted in several heing
present who had not scen the advert in the
Mr.-L. Freeman was responsible
for the idea, and it is one that no deubt 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; ‘consisting of
disenssions on many wireless topies 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, hou.
treasurer. Dr. Ratelifie 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 dotails of
somo new oxperiments he has been making
on the accoustical improvement of loud speakers
and tclephones generally for reproduction of
speech and music, and we aro looking forward
to hearing the rcsult of his experiments when
nearer completion.

Other members contributed to the discnssion.
We find these meetings very helpful to members.
as we encourage our niembers to bring any
difffculties they may have forward for general
debate.

Hon. sec,, A. l.eslie Lancaster, c/o Messrs.
Lancaster Bros., Shadwell Street, Birmingham

The Wireless Society of Hull and District.

A mesting of the above society was held in
ihe Signal Barracks, Park Strect, on Monday,
February 12th, at 7.30 p.n. Two points argsc
in the minutes of the last meeting which caused
some discussion ; the question of assisting flhwo
wireless ‘society of the employces of Meayis.
Atkins Ltd., Hull, in whicﬁ easc Mr. W.idJ.
Feathorstone volunteered to- interview fthe
manager ; and,. secondly, Mr. Featherstdne
agreed to do what ho could to help a bhnd
discharged soldier, who wished to possess, =
wireless set. Mr. G. H. Strong (in the ehair)
then called upon Mr. F. Brazendale to read «
paper on *‘ The Construetion of a Single Valvo

ot and Note Magnifier.”” The paper proved
very interesting and helpful, and a vote ‘of
thanks to the lecturer was_proposed by
Mr. A. W. Spreckley, and seconded by
Mr. Featherstone.

LADY MACBETH HEARS THE SAD NEWS.
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5 =
Symbols 6\%}3‘-

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:

MARCONTI'S WIRELESS TELEGRAPH COMPANY, LIMITED
(MARCONIPHONE DEPARTMENT), MARCONI HOUSE, STRAND, LONDON, W.C. 2.

The ‘Secret of

e -

8 “Perfect Receptton

e oo e g

Your valves may be pcr- “

!cct tlxe‘\ ‘atmosbhenc -
ntdl ions ip an execel-
mood— otir, accu-

murntors supplying your
sénelu\e‘httjtle |gnsytm
menit with’ full capacny
“of current; afid ‘yét? with
all voiir ca_reful tuning
and testmg, your instru-
meflt just fails to give
“You the perfect reception
it shoulg Have yot;
- s examined your wiring ? p
N . L The blgch)t “snag’’ g (16 extra pages
ok your whole apparatus
'+ and waster of valuable voltage is a faulty connection. V
‘B HMalie sure of your: conmections by Soldering. Soldeting is child’ S | 1 OpleS
B play \lvhensyou ve aém of FLU\ithE it gﬁnd to htlalp you, or,dbfetterhcull a

= Camnplele Solderir et t at_ye ave had sp ecxaly prep ared for .the con- “

e BRI || T Qe e o
' h W.yqy the neat fows ks A e

BQw- Yqu ths nedr - e d ‘ = ‘;, Artxc]es 1t is safe to say that—given a few in-

LUXITE o i | | B expenswe tools—anyone can make almost all his
SOEDERING SET‘ 4 ¥ AL 1 ] Q%ents and build up excellent, Receiving
41t is pu‘(ccl]v simple to use and will last S ohm = - Se{sw h will work quite as efficiently as any
for years'in"constant use. It contains a i ¥ SEE.. T 'boﬂght-.pnes
special *“small space ” soldering.iron, with ¢ - g ]n No; 23{ull instructions are given for huilding
non-heating metal handle, a Pocket Blow ¥ , up qeve,_-a'] complete Recexvmg Sets ranging front

1 . R
:‘tix;-g:;n]sﬂmggci ?}’ed&ﬁﬁe aS'::(ti flllIl’:,'slt s one-suitable for receiving the Broadcast Concerts
paid United Kingdom. = - tot one whi¢h will pick up signals from America.

FLUXITE =i Get Your Copy To-day.

] : il ’ On Sale at-all -Booksellers and Newsagents, or
\ﬁgVIELIFIEaSI SOLDEgING- . at Stand” No: 5 at Ideal Home Exhibition,
4 ardware and Ironmongery Stores se ia. or | f blist 3
FLUXITE in tins, price 8d., 1/4 and 2/8. 5.%':093,5’31 ko|: ifn;mi;‘l:l':;l:; - > msivom Tublimges

BUY A TIN TO-DAY, jobs about the home. ¥ T Devereux Court,
FLUXITE, Ltd,, 324, Bevington St., Bermondsey, England. RADIO PRESS LTD. sikAND. w2
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EDISWAN
VALVES
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The ]é'.ssential. Part
of the Receiving Set
is the Valve.

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

Type AR.

: 15/= each SH

Type R. . : 17/6 each

We can probably tell you something of

THE EDISON SWAN ELECTRIC Co., Ltd.
Head Office - 123/5 Queen Victorla Street, E.C.4
London Showroomas : 128/5 QUEEN vtcusngﬁ §T., EC. 4

Works ;: PONDERS EN’D MEDDLESEX

BRANCHES :—
Abardeen Bristol Edinburgh  Leicester Nottingham

Beitost Cardil® Glasyow Liverpoal Sheftield
Burmingham  Dublin Hull Munchesler  Seuthampton
Bnghton Dundes Leeds Newcaste eSwanges

Melbourue Brisbanc Sydney Adelaide

Why not send us your name and address? u i

interest regarding Wireless matters.

Ask for Leaflet W. ‘ m

A REMARKABLE OFFER.

1,000

“CRYSTONE JUNlOR ” CRYSTAL SETS

£1 . 5 - 0 per 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 2055/23 applied for.

SPECIFICATION. 7 6 COMPLETE
by post 8/6

Set comprises solid best

ebouite drilled detector

panel, wound induction

coil, tuning slider, screw

clamp crystal cup, best Contains every part necessary for
simple assembly.
A Scientifie Achievement.
Guaranteed cqual to sets costing

many times the price.

jointed detector giving
bling Ly our patent
Full and complete instructions

method.

quality erystal, universally
zccurate and easy adjust-

enclosed with each outfit.
London make.

ment, terminals, screws,
and all parts for assem-

Money returned if not as adver-
tised.

Read wchat the Trade Press says : |

]  Electricity,” Feb. 23rd. |
) l[_,g.h * The voice might have Leen 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 worid.”

J. W. B. Wireless Supplles,
19, GARRICK STREET,
LONDON - . W.C.2

(First Floor)
Near Leitester Square Tube Station
{When writing mention

PATENT “ Popular Wireless,”)
ApeFOR
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RADIOTORIAL

All Ed;torial Communications to" be ﬁddressed The Editor, POPULAR

WIRELESS. Tl‘xe Fleetway House, Farringdon‘Street. _London._\E.C.‘l.

_ 1 have received some hundreds of letters from
readers criticising my recent remarks on the licence
question under the. heading ** The Licemce Dodger.”
Some of the letters are frankly indignant in tone,
others bopeléessly despondent, others defiant, others
(with no signature) admitting ¢ guilt.”

On tbe whole, I gather that the majority of readers
who wish to make their own sets are quite i agree-
ment with my suggestion : that the licence fee skould
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 guestion.

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 liis own gear pays extra on hi3
licence fee. 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 ; ealy
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-
;po;ldents not only- realice this but admit the same

esire.

My camarks re the-** dodger ** who frankly refuses
to pay any licence fee at all, and who deliberately
sets out to ‘“do *’ the G.P.Q. and the B.B.C., holds
good. Nothing can excuse this form of selfishness,
for it means that this type of ‘“dodger !’ ig 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 ig little doubt they will get it.

THE EDITOR.

weslions

Owing to the enormous number of queries
received daily from readers of POPULAR
WIRELESS, | have tcmporarily desided to limit
the number of guestions sent in by one reader to
three. Readers are asked to keep thcir questions
as short and as concise as possible in order that
the minimum of delay can be cxerciscd in answer-
ing_querics. Until further notice three guestiong
from one reader will ke thz limit for one letter.
AN questions should bc addressed to POPULAR
WIRELESS Queries Department, Room 138, The
Fleetway House, Farringdon Street, London, E.C.4.

Readers are -reguested tp send ' the necessary

The Editor desires to direct the attention
-of his readers to the faet that, as mueh of
the information given tn the columns of this
paper is of a technical nature and ¢oncerng
the most recentcdevelopments in the Radis
world, some of the arrangements and
specialities described may be the subjeet of
Letters Patent, and the amateur and tradey
would be well advised to obtain perimission
of the putentees to use the patents before
doing so.

——

A. J. N. (Hornchurch) asks for a criticism of
a four-valve set.

The diagram is just the nsual conventional type,
but you should have a "001 mfd. fixed condenser across
each low-frequency transforimer primary. Your
filament resistance should not get red hot. Do nat
use more than six 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 6 or 7 feet of it. You should also have a
fived condenser across your phones, "001 mid., and
across your high-tension battery of about *02 mifd.
We think you will find that a larger variable eon-
denser across your secondary tuning coil would be
better. Try "001 mifd. instead of "0004 mfd. You
state that your tuning is done by a variometer, though
vou sliow it as a coupled indactance in the -('agmm.
If it is a variometer the last-named condenser is not
neadedl, and the two coils (rotor and stator) should be
connected in series with cach other, and the whole in
serics with the aerial and carth the conncetions to
the grid and filament of the first valve being taken
from the top and bottom of the variomecter windings.

* n *

P. J. L. (Sutton).—Where do I apply for an

“experimental licence 7

Write to the Sceretary, G.P.0., London, and ask
for a form for this licence. This must be filled in as
directed, and returned to the secretary.

* * *

R. W. P. (Tufnell Park).—What are the
connections for a crystal and potentiometer ?
__Inductanee to erystal, erystal to slider of poten-
tiometer, ends of potentiomcter are conmected to
two dry cells in series—total about 3'5 to 4 volts.
Fromp the junction between these two cells the con-
nection to the phone terminsls is takem, and from
the other side of the phone terminals back to the
inductance and carth. The phones will thus be
connected to the middle or neutral, point of the
hatteries, and thic middle position of the potentio-

. meter shider will be zero, movement to one side giving

a potential in one direction, and to the other side a
potential in the opposite direction.

¢ 89

A. B. C. (Hampstead).—What is meant by
the effective height of an aerial ?

The ‘height which really counts as regards ths
effectivencss of the aerial as a receiver of electro-
magnetie 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.MF, at the upper end is not so useful in producing
& 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 -increases, the cffectixeness of the highest part
of the aerial.. If the horizongal is sloping downwards
eonsiderably, the effective height is again lowered,
butiif It 1s about level ar'sloping slightly upwards, the
effective height of the aerial system is about equal to
Ahe actual height of the vertical wire,

THE IDEAL HOME
EXH.BITION.1

Have you visited the Wircless
Section of the Ideal Home
Exhibition ? .

If not, do so al onces and
dow’t nuss the grealest Radio
Treal of the year.. Over forly
well-known firms are exbibiting,
and the variely of apparatus
displayed will bold your allen-
tion from the moment you enler
ihe Exhibition.

And doi’t  foiget lo visil
“ Popular Wireless " Stall.

E. N. (Moseley).—Which arc the H. and
which are the L.T. connections to the V 24
type of valve, which has’ one. connection -ab
each end and one each side ? Which is the
plate and which the grid conuection, as the
one that-I possessis so blackened that it is
difficult to follow the intérnal connections ?

The two fitament contacts are situated at the
extreme ends of the valve, while the two side contacts

are for the H.T,, the coloured one representing the
plate contact.

(Continued on next page .)

postage for reply.. b

YOUR WIRELESS
Practical ;
Demonstrations

Daily, 5 to
6.20 p.m.

THE MEDICAL SUPPLY ASSOCIATION, LTD., 167-18

The Largest X - Ray, Wireless, .and *Electro - Medical

Delivery

nerial

GUTFIT COMPLETE FOR £10 18s.

From the Actual Manufacturers.
1 VICTOR RADIOPHONE OUTFIT No. I.

sf: hol ALL you require for listening to wireless musip
X and speech, comprising—

(3) THE VICTOR RADIOPHONE, fitted with vario-
meter tuner with bevelled ebonite scale, engraved ebonite
terminal board showing method of connccting aerial, earth,
H.T.and L.T. batteries, grid leak and condenser, in handsomely
polished mahogany case, including phones.«

(!) ACCESSORIES.—Marconi valve, 60-volt H.T. battery,
4-volt accumulator, 4,000-oluns telephones, 100 doct strande

wire.

Sent by the Makers, with instructions and guarantce, packeld
in woouden case, for—

£10 16s,

IMPORTANT NOTICE.,

The * Victor ** Qutfit is complete with all necessacy acccasories.
We should like to guard purchasers against incomplete guota-
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.
5, Gray’s Inn Rd., LONDON, W.C.1.

Showrooms in the British- Empire

N



WIRELESS AGGESSORIES
withthe* HALL MARK "
of QUALITY.

French “ Brunet” Headphones
22'6 Postage 9d.
French ¢ Sidep” Headphones
21/- Postage 9d.
BRITISH HEADPHONES
4,000 ohms. Very Light. Beautifully Finished
Stalloy ~Diaphragms,” ° Complete with™ Cords,

Adjustable Eorpieces.

19 /6 Postage 94.

VARIABLE CONDENSERS:

Capacity Parts Assembled for

Comglete Panel Mounting
-001 0o e B s .. 12/6
0075 .. o 5/6 oo 12/-
0005 .. oo 4/6 10/6
-0003 .. A 3/- oo .. 8/
Qo2 .. . 2/3 .. o 7=
0001 2/- 6/=

Top and Bottom Drilled Ebonite
Plates, 1/3 extra, Vernier, 3/-
Intervalve Transiormers, Ratio 3} to 1, finest
manufaeture v ve we 12/9:5t01,14/-
Crystal Sets in Cabinets from .. 22/6 to £3 10s.
* Aluminium Condenser Vanes, fixed and moving,

22/24 gauge B oo .. pairs  1d
Spacers, true to -001. Small, doz.2d; large, doz. 3d
Ebonite Knobs, tapped 2 B.A. with brass nut—

1st quality, 44d ; 2nd quality 3d
Aeri:lzl Wi}r‘g, 7/22 hard drawn copper, in 100 ft.

engths . .. .. .. .. .. .. .. 2/9
Valve Legs, with nuts and washers, 1d. each; 4
G oo™ . o N
I'wo Coil Holders, solid ebonite 6/9; mounted on
malogany .. .. .. .. .. .. .. 49
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
squarcends .. .. .. .. .. T.. ..
Filament Resistances, extraordinary value,
velvet action . .. .. 2/6,3/6and5/6
Switch Arms, complete with knob, collar,
washers, bush nuts, etc. 1st quality, 1/6 ;
2nd¢}1mlit.y.. w1 ™ e 1/-
Valve Holders, turned ebonite, complete with
nuts, 4/3; 2nd quality .. .. .. .. 1/-
Crystal Cups. Plain 3d.; one, two, or three
screw

4id

Terminals,complete with nut and washer 14d.,2d.,3d.
Basket Coils, setof 7 .. .. .. .. .. .. /-
Contact Studs, % in. by 1 in., 4d. perdoz., com--

v lete with nut and washér - doz. 6d
Insulators, white egg, 3d.; green egg. 4d.;

reen shell .. .. .. each 4d
StopPins .. .. .. ..
Valve Pins 1d, each, with nut and washer each__ 1
Brass Nuts, 2, 3, 4, B.A.,doz. 4d. 5 and ¢ B.A.

Wt 5 moos Sopil ™0 5o ooe oo 3d
Ebonite Sheet, %, 1, § (cut to any size) Ib. 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. }-in. square brass,

drilled both ends 08, 00 —=o O™ 5o d
Hertzite, 1/6. Bornite, Carborundum, Galena 4d

- Screwed Brass Lengths, 12-in. 2 or 4 B.A. each ad
[nductances, wound 22/24 enamelled wire, each  3/2
Leadiuf-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.to8 p.m.; 1 p.m. Saturdays,
Between Piccadilly Civcus and Oxford Circus
!Buses 3, 6, 12, 13, 15, 32, b1, 63, 69 and 88 pass

i 'Bd':'doz.. each ~ 1d’
id
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RADIOTORIAL
QUESTIONS AND ANSWERS

(Continued from previous page.)

0. L. (Woking).—How does an acroplane
earth its wireless ?

The engine, 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 wirés are
stretched between the fabric of the wings to serve
the same purpese. Thus the trailing wire—which 1s
let out from the machine like a fishing line, with a
2-1b. 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 recelving, 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
aetoplane 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
consequentjal diréctional gualities, it is found that
transmission and reception is better when the
machine is flying towards its communicating station.
The hi%]her that a maching flies, the creater seems
to be the range of wireless communication possiblé,
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 i8, of course, caused by the refieeting propertiés
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 slould 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.

* * *

R. Y. T. (Nottingham).—Why does it
always seem necessary for me to remove
my earth wire before I can tune in 2 LO?
Would I not hear louder music from Marconi
House if T could tune it in while my earth
wire was connected to the set ?

Yes, you would obtain better resnits 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. - 1f your aerial is,-say, 60 or
more feet long, a single wire will suffice, Perhaps
you are employlng a very long earth lead, in which
case the capacity and inductance due to it, apart
from the question of resistance, would preclude
‘the eflicient reception of short wave-lengths. Try
placing a variable condenser in series with the
carth lead and the exrth terminal on the set. This
will have the etfect ‘of reducing the capacity of the
open (aerial) circuit.

o i 5

“ Caracity ” (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 causo a very great
increase in the impedance of the cireuit, and thls
would choke the high-frequency oscillations and
prevent them gotting 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 fany {high fre-
quency oscillations that are present, and also assist
in tight coupling between the primary and secondary
of the transformer, thus giving the maximum output.

{Continued on page 62.)

So e peae ..

By JOHN SCOTT-TAGGART, F.Inst.P,
(Editor of ** Modern Wireleas ™).

theory of Wireless' and the

betfer acquainted you get with
the ¢ reasons why,”” the better results
you'll get from your Set.

This new Book by thc Editor of
Modern Wireless explains all thosc
difficult points which have often
puzzled you., Reaction, self-oscill-
ation, high-frequency amplification—

all these and many 2/6

other principles are ex-
From all

THE more you know about the

plained fully by means
cf interesting diagrams
and clear wording.

Get a copy to-day—

4 Bookseilers,
you'll need it often for oro 2 sse 532:}
reference. free direct.

temstescssecsssacaessesEnNUCEe R TaNsseean

Press 1td |
gl |
PUBLISHERS OF AUTHORITATIVE WIRELESS LITERATURE §

DEVEREUX COURT, STRAND.W.C2.

SAVE MONEY

A 6-volt, 40-Amp. Battery
Recharged for fourpence.
AT HOME.
OUTFITS FROM 30/-

W, WOOLHOUSE, SHAY LANE, HALIFAX,

-HEADPHONES--Special Lines-

Add postage
please.

Aerial Wire, 100 feet ......2/9
RADIO INSTRUMENTS: Crystal Set Com-
plete, £4 17s. 6d. FELLOWS SUPER 1
Crystal Set Complete, £4 15s.

WORTHAM JBLAKE & Co,, Waltham Cross.

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,

Ilustrated Catalogue, including
List of Stations, Post Free, 6d,

EONS WIRELESS SUPPLY CO,,

115, FLEET ST., E.C.4,
(Next *“ Daily Express” Offices.)
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RADIAX

WE SATISFY YOU

A Handsome Oak Cabinet

covering are provided,

J
PHONES
Bargains in Phones. Remit now
1f you want them.

4,000 ochms pr. 22/6
2,100 ohms, extra sensitive 25/-
Single phones with cord and,

handle, for Ladies,

2,000 ohms.,. .. 10/6

A few onlylow resistance phones
for use with transformer, per-
fect single instruments. . 5/6

W

: is- included,
Ebonite Pancl is ready drilled, and every detail
such as screws, connecting wire and insulated

THIS SIGN GUARANTEES g4

Radio Value

Greatest

and certain Satisfaction.

the
Radiax Units forms an instaliation of which the
cxperimenter may be proud.

CONDENSERS. We are Manufacturers.
R Set of parts with
Size fS:t oxfxewi‘\?t\h Assembled I. oak case, | The same
i S ‘(’i‘] lAt for panet. ebonite dial, etc. [ assembled.
G563 complete.
.0012 8/6 13/6 10/6 22/6
.001 7/6 11/6 14/6 18/9
‘003 5/6 8/6 12/6 15/6
003 4/8 /6 11/6 14/6
ernier | 3/ 4/6 9/- 10/6
Condenscrs, fixed to .oo1 16 Ceil Holdars, 2-way .. .| 5/6
B Oover 001 - - . 3-way,allebonite 13°6
Condenser and Crid Leak Celluloid Labels, Condenser,
combined .. .. .. A Telephoaie Reactance, &c. 2d.
Coils, Honcveomb Igranic Catinets, Handsome Polished
from .. . 5/= to 10/6 Oak, 74" x 53" x 5" 63

A varicty of sizes in stock.

‘The whole rauge of Radin Components and Stud Receivers is manuiactured or
stocked by RADIAX LTD. Business hours'g to 7; Sats, 1 o'c.  Call or send
stamp for lists.

RADIAX LTD.,

4, PERCY STREET, LONDON, W.I1.
'Phone : Museum 490. (Between Rathhone Place & Toltenham Court Rd.)

7 E help you to build your Set from Radiax Components—each
designed to form part of a highly efficiecnt 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 efficicncy. .

The sizes are liberal, and a complete sct of

RADIAX DETECTOR UNIT

A Commencing Sct.

Unit 1 Detector Sct o 21)-

» 2 LF. Amplifier .. 38/6
2 Coil Holder .. 4P
.0075 *'Variable Condenser 13/6

Valves Extra.
The above provides the most ¢fficient possi-
Ue 2-Valve Set at an exceedingly low
pricc and includes the use of reactance.

A splendid
54-voit DRY
BATTERY

Complete in

case with

terminals, \
10/- cach. Y

&

LOUD SPEAKERS3
The Radiax Challenge. An ethcient
well-looking and modest priced
instrument S g e 826
The Duplex. Comprising 2 receivers
and much better tone is obtained
than when onc diaphragm is over-
loaded or increased in size. . 50/-

lllIHllHlINIIHIHIIIlllllllll||I|IIIIIHIINIHIIIIIIlllIIIIIIIllmlllIIlllmllllII!IllllllllllllllllllllllIllllllllllIHI“HHII"IINHIHI?‘!Illlllll(lIllIIll'gIIIIIIIIIIIHIHHIHHIllllllllIIIllUIHlllllIIIHIHIIIIIIHHHHIIHIIHIIIIIHI 3

Head 'Phones from 18/6 per pair.
Leading-in Tubes, 1,-, 1/3, 1/S cach.
Pocket Crystal Set, 17/6 cach.

Inter-Valve Transfurmars, ratio §—r.
Filament Resistances.

4-Volt Batteries

Trade}

— WIRELESS i

LT T T TR R U H It !
Valve llolders, 1/- and 1/3 each. i

Egg lnsulators, white, 3d. each,.

Finest Manufacture, 14/6 each.
Extraordinary value.
Slider Piunger, complete, 4d. ea:, 3/3 doz.
Acrial Wire, 7/22 hard drawn copper, in 1oo ft. lengths, 2/8

4d. each, 3 6 ver dozen. .

Crvstal Detectors; 1/6, 2 3 and 2/8 each, also all voitages in Ever 'X}cady
Wireless Batteries in stock ; 16-volt, 3 6 ca., 36-volt 8,8 ca,. 66-volt 15/~ ca.
We have just received.a large quantity of Ebonite in all sizes.

We Have a Large Stosk of MULLARD and EDISWAN VALVES,
CRYSTAL SETS, Stampad B,B.C., 36/6 each
THE HOUSE FOR EVERYTHING ELECTRICAL,

WHOLESALE AND RETAIL

witch Arms, 1/~ and 1/3 each.
2/6 per dvzan.

Velvet action, 2'~, 2 6 ea.
Hertzite, 1/-, 1.3, 1,86

[Supplied

SPECIAL

I.. APPLE, LTD., Electrical Engineers,

C. OLIVER

207, ALTMORE AVENUE
EAST HAM, LONDON, E.

EBONITE

FOR RADIO

¥ ” ” ll
13, BREWER STREET, REGENT STREET, LONDON, W.1 PANELS, 6" x 6”7 x I’ oo 5 G 9./8 each |
(La12p1032 . 1330 Ragza2s. i (Any slze cut) .
| LEAD-IN TUBING, 1" x}" x g .. -/8 each
b AGGUMULATORS ( N CONDENSER DIALS. . .. .. 1/3 each
o & V|| | KNOBS, 2 BA bushed .. .. /5 each |
SPEC[AL OE‘FER R S.nd Stzmp for Ou- L'st l
AT REBUCED PRICES. | Specialities: U = _pu N i
Ignition Act. AH. ACCUMULA- | % - - |
Voltage. Cap.Amps. Ca ty. Price. i :
£ T0n (o oot Bt e | 2o ALL WIRELESS
oo . ! co12 WIRELESS . '
' =i T .. 16 .. 14/11 ° S ™~
e por DR B | comionms PARTS in STOCK
E.P.R. [0 4 g0 .. 30 .. 226 | yOLTMETERS. = e =4 l
OB o 140 .0 ® 20 .. 10 18/9 Complete in ‘ _ u
i o .20 7/6 lush-lined ! |
pecihimans [ a0 s g Coss | LYW ||| POST ORDERS BY ' RETURN
'Calls Guaranteed., L I c::;'riasgoe me - 7 reliable, CASH WITH ORDER I
Accumulatore | DICHEFORD & CO. gy ik
(hareed 08 | |53, FLEET ST.. LONDON, E.C.4. é/11 POSTAGE «| FECKmELICEES \
i day and night. Telephone : Holborn 5126. Fstab. 1876. Postaze 61 e e T - ——— e




092

=

HULLO! HULLO!

=

Look at our Prices and Compare with our,
Competitors !

—
WE SPECIALIZE IN

VARIABLE CONDENSERS

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,O -180, and Knoh(mueh

superior to Brass Joluter- und Ivorine Scale).
2. EBONITE CIRCULA Top _and
Bottom End Plates, accurately drilled
for assembling and |muol mounting, includ-
o buslh and nut
. C UOUS CONTACT COIL CON-
NECTION and nnt.

nverythinﬁ ready to_ assemble, to-
gether Ebonite Xnob, all the
necéssary alumininm vanes tfixed and

moving), spacers, spindles, nuts,
washers, eto. 'Assombled
Unassomliled Completo

Parts panel’

above inelnd- mounnn
m%l knob but incl.
\

kno!
outdial& dlal, an&

No. of
Cssaclty. }i’laloes. end platos  end plates.
.001 6/, 12/6
00075 43 5/3 11/6
.0005 29 4/3 10/~
.0003 19 2/9 7/86
.0002 13 2/3 6/6
.0001 7 2]~ 5/9
VERNIER 3 1/9 5/3

It Ivorine Scale and Pointer required Instend
of Ebonite Dial, deduct 9d. from each of the
Assembled Condenser prices.

Packing and Postage, x/ er sety 2 sels, 1/3;
3 sets 1/6.

Full details how to erect englosed with

ach unassembled Set.

Top nnd Bottom I:bonne clrcular EBnd
Plates,. 1/6 .| air.. By 1/9.
NOTE. —state whethn- required Bottom Plate

Circle or Hal! cnrcle as_shown in photo
Ebonite Dia 80. “Best quaht% Bored

in cen :If3 eaol By post
‘Ebonue D al, 0-180, an d ,Knob com.
1/9. By post,
I:bonite Knt:lb Tapped ‘2" B, A ‘Hd each.

nbonlre Valve Holders, (best quamy). cam.
plete with 8 nuts, /3 each’ Bd' (l)
Superior Fixed Con ensers 5.
001, .002, 1/3 cach. By post 1/6. Abo\'e
02—.006, "1 o t 1/9.

(best nll"l
rilamen Res stances, inc.
LITY, 3/0 each By pot /6
Aer al Wnre 7422 bare coppcl‘ stranded.
1'rice per ldO feet, 3/~ pos .
Brunet Heaﬂphone a 0 0 ohms, 25/- a
pah (cou_:i)lete). By post, 26/3.
ils. Range 300 to 5000 metres.
N . 4]3. By post 4/9. -
COLOURED Sﬁleggng. 13 m/m, 6d. a
yard. R R
LARGE STOCK__OF Vanes,
Brass Washers Nuts,
Terminals * (4 Valve ' Legs,
Ebonite Sheets, etc % at ourrent prigces,

SPECIAL ATTENTION GIVEN
TO MAIL ORDERS.

All Goods Despalehed by Return.
Subject to Seven Days’ Avproval or
Money Returhed.
SEE_OUR SHOW WINDOW—
39, Great Windmill Street, W.1

Whiteside Bloomfield & co. Ltd.
1 &2, Ham Yard, Great Windmill
St.,PiccadillyCircus,London, W.1.

Open 8 to 8. Telephone : Regent 3749.
(Two minutes Piccudilly Circus. )

Trade Enquiries Invited.

]

2/6.
nob, Fiast

Spacer

=
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RADIOTORIAL
QUESTIONS AND ANSWERS.

(Continued from page 90.)

E. K. R. (Wembley).—Why is it that my
sct 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 hear2 L O quite well,

Your valve is acting in the manner of a two clec-
trode Fleming valve rectifier, and merely rendering
the recelved energy uni- “directionn). In the circum-
stances you shouid obtain much better results with
the H.T. battery in circuit, If vou are not, then there
must be some slight fault in the circuit.

£ * £

“ ELEcTRON ” (Glasgow).—I find that T get
better results when T 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 vour grid conder.ser
“teaky.” That means to say that probably the in-
Sllldtlon résistance between the two terminals is

somewhere around the order of grid leak resistance—
i.e, two or three megohins.
Ee) # £

“ PHoNES ”' - (Warminster).—I have two
pairs of telc{)honcs of similar make, onc pair
of which will work all right by itself but the
other won’t. If I place them in parallet they
both work, but if I place them in series neither
paic will work. What is the cause of this
peculiar behaviour ?

No doubt there is » broken or imperfect connection
in one of the earpieces, or the leads of the pair that
will not function alone. Therefore, it i3 obvious that
when placed in scries, this bad connection would
prevent the current from tlowing through the other
pair of telephones as well. When, however, the twg
palrs 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 a slight
diversion of euzrent into the faulty pair. This would
be quite sufficient in the case of high resistance
’phones to enable them to reproduce signals more or
less inefliciently.

% % #”

“ TRADER " (Brighton).—Is any licence or
special permit required to make wireless ap-
paratus ?

No, not if the articles manufactured do not infringe

oxisting patents. 1n this case licence for manufacture
must be cbtained fvom the patentees.

® * *

“ QUERY " (Sheffield) asks for a eriticism of
his two-valve, tuned anode circuit, contain-
ing one H.F. valve and one detector.

Your circuit Is fairly correet, but vou will need

to have the grid leak connected from the grid to
the eartlied filament, and the grid

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,

~ ACCUMULATOR
CHARGING SERVICE.
ACCUMULATORS COLLECTED, RE-
CHARGED, and DELIVERED WITHIN
FIVE MILES’ RADIUS.

Inclusive prices as foliows ;—

4-volt 40 amp. hour .. . .. 1/9
4-volt 60 0 00 g .. s
4-volt 80~ ,, Lo g .. 2/3
G-volt 40 SN e T o
()-volt. 6() 5 .o 2/3

S. PRINCE Malt Street, Gld Kent Road, S E.1.
(Over 20 years’ cxperience.)

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
undertake constructional and repair work.
SLADEN, 16, Denbigh Street, Victoria, London, 8. W.1.

(WIRELESS MASTS)

$91t,, <8/6;351¢., 35/-; 45 1., 45!+ 50 f¢,, 501,
Complete with necessary Iron Fittings, Stay
Lugs, ete. for IMMEDIATE ERECTION,
’ Will save you endless trouble. Don’t be
misled by offers of odd, unpainted, or in-

% —”;‘:/

ferior thin steel poles acithout fittings,

Bamboo Spreaders. Guy Wires, Stralners.
Actunl Manufacturers: [List, particulars,3d.
THE AMATEUR WIRELESS SERVICE,
Dept. 7 P W . 33, Elms Road. Aldershot.

YOUR SET IS ONLY AS
GOOD AS ITS CRYSTAL

ETHERITE

Crystals will give you
clear and toud speech

ZINCITE & BORNITE o 1/
ZINCITE & COPPI]R PY RITES o Al
SILI(‘ON on ..o
GALEXN R B . L
ETHERITE (S8PECIAL) .. . . 1/-
Anyof above moun'ted in cups 6d.extra percrystal
Dealers write for special prices
ETHER Ltd., Halford St., Smethwick

scries between the pl.me of the H.F. valve nnd the
grid of the detector. You will find that a 0002 or
‘0003 mfd. variable condenser will be most suitable
across the anode coll ; we do not think a 0005 or
larger would be at all satisfactorv. You can use
variometer tuning for the anode if you wish, but the
tuning will be very critical. Why not let the rcaction
cofl couple with the anode coil, having each of the
basket type ? This wouid then obviate the risk of

.causing interference.

(Continuted on page 94.)

WIRELESS INVENTORS
Patents and ‘Irade Mm‘ks. Advice Hand-book
and Cons. free.—B, KING, Regd, Patent
Agent (G.B, & U.S. A) 146a, Quesn Victoria
8t., E.C.4. ’Phone : Central 682. 36 yrs. refs.

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 theorv
and practice of reeciving messages of
varying wave-lengths, and transmifting,
it will prove of great value to both
amatenr and technical readers.

CONSTABLE AND COWPANY, LTD.,
10 and 12, Orange Street, London w.C. 2

AGGUMULATORS H TESBATIERIES

NEW AND GUARANTEED:
4-Volt, 25-Amp., Celluloid, ..11/3: Postage 1/-
4‘Volt 40~Amp 17/6 G-Volt 40-Amp. 25/6

” ” ” ” 31/-
4 » 80, 27/- 0 » 80 36/«
100 33/- 100 ,  45/-

.’l”'\cl\mg 2/- extra.
.15/, Postage 6d.
.17/6, Postage 64.

Packmg 1/6 extra.
MULLARD ORA VALVES
MARCONI “ R " VALVES
36-V., H.T. Battery, Bellesden,

wnth Plugs 8/6. Postage 1/-
60-V, H.T. Battery, Bellesden,
wnth Plugs .14/-, Postage 1/~

Cash with order. Goods despatched per return.
LOWKE & SONS,LTD., Northampton,

LUNCH HOUR RAMBLE|

STROLL ROUND TO

SPENCER’S STORES,

4-5, MASON'S AVENUE,
BASINGHALL STREET
: : LONDON, E.C. : :
CHEAPEST HOUSE IN CITY
FOR WIRELESS PARTS & SETS
PRICE LISTS FREE.
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“LISSEN” ANODE REACTANCE g‘ 9¢

\\ (PROVISIONAL PATENT)

Use this Radio Frequency, Ampli-

fving componeat .to increase tha
range of your set. Largely elimi-
nates static and other disturbances.
Strengthens weak signalsy brings in
distant stations. Allows use of in-
door' -aerial where otherwise not
gossn?leh Hlals a *Lissen” Rotary

plete, G WELL THOUGHT OUT~—
Y 11 v

complete, Can

be fixed in two
If your dealer does not stock, send
direct. No extra eharge for postage.

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
on Broadcasting
band of wave-
lengths, 150 to 600
metres, G tappings,
complete with mul-

;l\\‘r)ilfch 27/6

The other covers 150 to 10,000 metres /
10 tappings, and multiple sthch d 32 6
Only thing of its kind on the market Provisionally

protected. Saves hours of work. Sent nut with wiring m "
diagram and simple instructions. SELF-TUNED, LISSEN " ROTARY SWITCH
: NEEDS NO (PROVISIONAL PATENT)

CGNDENSER, An 18 -point switch in one unit, with knob and
engraved dial. Mounted by érlllmv only one
hole to take threaded shaft bushmg Smooth
wiping contact. Tinned soldering tags ‘*fixed
to make, soldering simple. Does away with
drilling, ‘contact studs, nuts, washers, makes
sssembling absurdly easy. A boon to makers,
end amateurs in a hurry to get a 1 O,/
sct going. Price 5

“LISSEN” LOW.FREQUENCY
“ LISSEN" Note new works address: INTERVALVE TRANSFORMER

Type T2
MULTIPLE TELEPHONE BOARD LISS EN Ratio 4 to 1. It is entirely distortionless. A
i i i i <c1entlﬁc instrument in every way. Tested

That ittustrated takes four pairs of telephones in series,

with switch to cut in and out any desired number between winding and winding and frame at
up to the limit of board. A useful accessory to any COMPANY 1,000 volts, The design and heavy windings
cquipment. Beautifully made and finished. Has the Y complctely_ climinates any possibility of break-
ustal smooth, wiping contact always as- 25/_ WOODGER ROAD, GOLDHAWK ROAD, down. Gives great amplification 25/_
sociated with * Lissen ” switches, Price SHEPHERD'S BUSH. LONDON, W.,12. with perfect purity of tone. Price

GUARANTEED | "
VALUE 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
minutes. Approved by the Post-

ONLY by manufacturing these
Wireless Accessorios and Sets
in very large quantities are we
We al-  enabled to offer them at such
ways hold large eraclnlo. prices,
stocks of every- Crystal Detectors. Post free
thing electricat. 274 cach. Assembled on Ebonite
and ﬂnoly finished. Remark-

lete  Set ? Parts for able valw
Comn e QVt'u"arxsl:pl:-? Condensers, Fixed CapacnY Condensers, Master-General. and stamped BBC.
Fver) thﬁ)g ln?dl Itlo a;esumlile ar}d %0 'moo 00 Very efticient. P . Including £4 9 6
L. n, couirate ost n 2 =
cAol’llx;‘ﬂ:]‘)[:l‘;noFu?"gnél)“:\lo'vln& sanel. Br;ln%lt ’!‘n;‘ncchr xeazdl,;gones FIC€, Royalty, only
d Smnal acer ashers, lonble ost free, pair
(llJe:‘t:'tgl?e gt;llnre mdlep(screwed ends, ilament Rheostats, jor 1, STAMP FOR LIST
2 5 go Rods. ‘vut;,‘and S2 ﬁrivzl;es P%st.l!r%edzlslaa
3 W I B.A ointer witc! ms. Splendid valu .
gcr:‘:, T::r;lei::aln, Bushes, 8pring Post freo, 1/6. Write or call atn: THE ENSIGN RAD!O co-s
Coil Washers, Best Qnalfly no The BELGRAWVIA
(with 2 B.A. Nul). ELECTRICAL COMPANY., 15, Strand, London, W.C.2.
Price for Complete Sets, 2/3 to 7/86. 111, Wilton Road, Victorla, 8.W.1 (Next to Charing Cross Station.)

post free. Telephone, Victoria 1120,

"hllulllllllII||I|lllll|ll||llll||||l|lmmlllml|ImIlllIlIIlIllllIlIIllI"llII|l|IIIIIHIIIIIHIIIIIIIIIIlIllllllllnlllllllll:"r NANANANANAN

ELIMINATE DISTORTION

DUE TO CONDENSER ACTION, and secure
PERFECT TONE RECEPTION By usine

“IGRANIC”
GIMBAL MOUNTED HONEYGOMB COILS with GIMBOLDER TUNING STANDS

(WRITE FOR LEAFLETS Z11)
See Qur Stand No. 9 (New Hall Gallery} ldeal Home Exhibition.

GLASGOW lGRAHIC BIRMINGHAM

e e ELECTRIC Co. Ltd. e
Gimbold.r Tuning Stand EIEDHORD 147 Queen Victoria St, LONDON ST
(Patent applied for) Works : Elstow Road, BEDFORD
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John Scott-Tagzgart, F Inst.P., Editor of
ModernWireless.

I-F you are thinking of building your

own Set, or of improving your
present one, then vou 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 Cirenit is given,
together with typical Condenser and Re-
sistance Values. Remcmber that every
Circuit has been actually tested and its
efficiency guarantced.

Contenis—-————— ==

| Crystal  Detector Circuits.
Smgle Valve Circuits, Two-,
Valve Circuits, Three Vulve

Circuits, Four - Valve C|rculﬁ‘e,

and Five - Valve Circuits, |

Local Oscillators for Hetero- § ‘from all
dyne reception of C.W. Valve | g pca)ierg

Transmitter and Pudlophone or 2/8 post

l-_Circuit,s. I free divect.

STl g aa
LTe8s
PU BLISNER§ OF AUTHORITATIVE WIRELESS L"!RATURE i

DEVEREUX COURT,STRAND.W.C2.

Sajfety and Service Ensured with our
WIRELESS BATTERIES IN EBONITE
CONTAINERS (Special Valve Type).

No danger from fire. No risk of being cut off.
4V 48AH 6 38x3 78x8 12 £2 2 6

Teak crate with strap handle 7]-
Filling and charging - - 2/-
6V 48AH 6 38x5ix8F - - £3 5 0
Teak case with sirap handie - 86
Filling and charging - - 2/6

HEADLAND & KNIGHT, Battery Specialists
Trade supplied.] 4, Gt. Marlborough Street, W. 1
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RADIOTORIAL
QUESTIONS AND ANSWERS.
. (Canlinued from page 92.)

H. A. D. (London, E.C.).—Why is it that
H.F. transformers ave always wound with
very fing wire, whercas res istance. is suppoged

~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 sav that there
will be a certain amount of choking, although very
small, which-will eanse the H.F. circuit to provide
rather rough'. tiuning. It is not advisable to in-
troduce the Mrcmc]y fine tuning possessed by a
tuned anode circuit, for instance, where rather faunt
signals and not a gre.lt amount of wireless skilt i3
avallable,

# % 2

“ RapioFAN ” (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 wduld be the
case, but unfortunately it is not so. Now, the fune-
tion of a crystal detector is to rectify an oscillating
current. It does this by offering a lirge resistance in
one direction and a smaller in the other. For example,
these resistances might be 100,000 and 10,000 ohms,
s0 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 be 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 sec the resulmnt currem, flow will still be only
10 times stronger in the one direction than the
other, and although more might flow in the easier
(Ilrectlon there will, on the other: hand, be inore
tlowing in the opposing direction. Thus yon 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 expeetifig a hard valve to detect
as cfficlently 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 deteetor, remembering at the
same time that you will probably have to alter the
value of your gridkleak to suit the vatve. ' 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.

#*x %= i

E. B. (Wanstead).—What is the best all-
round insulating material for both indoor
and outdoor’work, apart from. ebonite, which
iS 80 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.

LESL]E DIXON & co' Avmﬁi!.-i‘lﬁo.

9, Colonial Avenue, London, E, 1.

A N
e
=
CRYSTALS =
Are you satished that you are getl_ing 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 1
the highest degree of sensitivity and efficiency in
Wireless Telephony. rice 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.£,
Write for Price List of all crystals.

s

—GLASS COVERS—
for Detectors

We guarantee every tube to be cut dead square,
exactly the same in length, and nct exceeding
1mm. variation in diameter. Send for price list to

J. E. Poulten & E&cn,

81, Meredith St., Clerkenwell, London, E.C.1.
Est. 18s54. .

GREATEST POSSIBLE VALUE IN
VALVE AND CRYSTAL RECEIVERS
AND ACCESSORIES,

Compicte "Installutions. o
MAINTENANCE. TECHNICAL ADVICE, ETC
VALVE SETS........ from £3 10
CRYSTAL SETS ... £2 0 0
For Price List plemre npply tc—

R. LAWLER (late Marcont Co.),

1, Ivydale Rd., Nunheal, Londou. S.E.15.

ACCUM ULATORS

Stocktaking. Exceptional Offer.

Brand new Celluloid Accumulators,

Best British Make, guaranteed,
4 volts 60 amps. 19/6 (usual 35/G)
L " 4/- o 42/
4 4, 100 ,, 27/6 »  A48/0
6 1‘28 29/6 » 5313
6 . .

(In teak box)” SSE s 110/

Approval willingly. Carriage extra.

H- SMY FH; Ltd-, 53,Muset‘1m St., W.C.1

2 - VALVE SET

B.B.C. surcharge extra £3-0-0

INTERVALVE
TRANSFORMERS
Cash relurned if not satisfactory -
0/ - each.

21/6

Complets
H

==> British malke throughowt,

THE CHEAPEST

£9-0-0, complete with HEAD-
PHONES, ACCUMULATOR  Etc.

BRITISH CENTRAL ELECTRICAL CO.,
8 & 8, ROSEBERY AVENUE, LONDON, E.C1,

CRYSTAL SETS,
ACCEsSORI

ViLVE SETS,
'PHONES, A[:RIALFSIR ?ND ALL
ONLY. WRITE REQUIREMENTS

GRADE

LTD.,

"WALTERS & CO.,
29, Alcester Road-South, BIRMINGHAM.
EN O E NN ENESENENERENEENOS e EREEED

:I.HHIIHIEEHIMHIEEI..!ENEI!I!B
S B
e THE ¥ . N
: “CLARITONE" -
| ] L] L]
B n
= LOUD SPEAKER "
will add g:reatly te.your Wireless plea- o
= sure. Satisfied users say it is the best. (]
i £6 2s. 6d. 4000 ohms. -
£6 0 0 120 ,,
» ofr FREE ;
g a
& m
L5 ]
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TGCK

AT

ALWAY

“"STOCKS

SEND FOR | w h C D h D d A l S k [WRITE, CALL,
T ror| We have a Competent Dispatch Department and Ample Stocks [ S0
ACCUNMULATORS. COIL HOLDERS, on ehonite, GRID-LEAK AXND CONDLN- N in,

ACCUMULATORS, 4 40 . 1941 mahogany base,. two-\my .. 486 SERS combined SWI(;E](;H ‘R B .h}mx1 aé;e gnd 1/-

D v .. 7711 - Three way, solid ebonite, with INSULATORS, egg, 2d. ; B rcel SWITC}iES S PST, 1/6;
o (5 40 . 27711 long arms 9,6 2d., mica, 3d. sheet ; shell .. 4d. SP.DT, 2/-; DPST, 2,6
35/11 COIL HOLDER SOCKETS .. 1/ INSULATING SLEEVING, 1 D s

BRITISH HE ADPHONhS 4,000 CONDE‘ISERS (ﬂ\ed), any ca- mm., 43d.yd. ; 1} mm,, yd, .. 5d. SCALES, ivorine, engraved 0-130 4id.
ohms. light, very semnt:ve 1/3 I\SUﬂ\TEDT-\PE ilb roll.. 9d. SCREWb countersnnk cheese-
beautifnlly constructed, Else. C NT&CT ‘STUDS, complete INDUCTANCES, wound 22/23% . . head, and round-headcd, all
where, 35/- Postage, 1/ .. 25/- with nut and wasl')cr, 1 by i, enamel wire, 12 by 4. Postage 1/- 3'3 B.A. sizes, 4 in. and } in,,

# B.T.H.”Genuine French Head- doz. .. .. . o B O INTERVALVE LOW-FRE- .3 din. and 1in. . doz.- 9d.
phonea, 4,000 ohms. Postage, CRYSTAL CO‘NDE‘ISERS 1d QUENCY TRANSFORMERS T \BLE[S earth, aerial, phones
1/- 25/~ each ; 3screy 3d. finest mannfacture, ratio 4 to 1 ete. each 2d.

Picard Headphones, 4000 ohms. CRYSTAL DETECTORS solld ) 12 9 ; ratiodtol. Postage,9d 14/6 - TERMIN ALS specml hrge, with
Postage, 1/- 22/6 brass on ebonite .. 2/6 K‘XOBS with Brass nut insert, nut and \\ashcl d

All guaranteed phoues, double Ditto dust proof, in glaiscase 4/6 4}d. type, 2d. wfepbone, 2d.
onrpieces and complete with CR!ST\L CUPY, 1d. each; 3 N LE-\t]')I}fG IN ’{UBES ebomte pillar., .. ., .. 2d.
Cor ol 3 with rmm.x q, 12 in, 1/4; TlN FOIL .. "sheet  4d.

ALRIAL WIRE, 7/22 copper, in CRYSTALS Hertzite,1/3 : Zinc- Doy COPPER FOIL .. . sheet 4d.
100 ft. lengths. Postage,1/-.. 3/- ite, 9d.: Galena. Silicon, LIGH' "XI‘IG ARRESTERS ap- VALVE HOLDERS turned ebo-

ALUMINIUM VANES, 22'24 Bornite, Pyrites, Chalcoprite, proved typ 5/- nite, with-nuts . 3.md 1 /-
gauge .per doz. 6d. Carborundum .. .. ..each 3d. SLIDER \‘XD PLUNGER com- VALVE PINS _each

B\SKET COILS,7in.set,. .. 5/- EBONITh DIALS, engruved lete. . ad. VALVE SOCKETS . -each 1d

BR -\S,s NUTS, 2 to6 B. A, ad. . 1/6 SLIDER RODS, } in. sq. ks ) 12in, oz. 9d.
doz, ; washers . ‘doz. 2d. E-\BTH CLIPS Copper ..each 4d. or13in. dnlbe(i 4d. VALVE SOCKETS, with shoul-

BR ASS ROD, screwed, 2to 6 FILAMENT RLblSTANCES SOLDER, ALUMINIUM, astick 9d 010 JTRE S T . e

B.A., m 12m lengths o ._encn _4d. velvet actiol 6-and 3.6 | SPACER'W ASEERS small 2d., " WANDER PLUG, 3d.; Wood's

BUYZE ... 346 RLSISTHICE FORMERS exmh 1/- large 3 .doz. 3d. al s b s

COMPLETE CONDENSER PRRTS.

Capacity Price  Assembled | Capacity ‘ Price  Assembled | Capacity Price  Amsembled | Capacit; Price  Assembled
001 © .. .. 6/6 .. 12/6 l 0005 .. .. 4/6 .. 106 00027 L, .. R | Vernier .. 13 .. 3/~
00075 .. .. B/6 .. 12/- .0003 e e. 3= 7.8 .0001 2/ 4/9

Kindly forward ample Postage. Balance fully refunded.
Brilled Cireular Plates,.not ends, 1,6 pair.  Everything ready for assembling, Postage 1/- set extra,
*Phone : No. ’Grams : “ Stocks **

4790 Regent. 66 S T o "C K S 29 Regent 4790 London.

mae 7, BEAR STREET, Leicester Sq., London, W. 1.

SUPPLIED,
Dead opposite Daly’s Theatre, Cinema De Paris at corner, Leicester Square Tube.  Buses Nos. 1, 24, 24a, 29, 29a, 44, 48, etec., pass by. Charing Cross one minute.

e STEVENS'S

I will give you £50
AUCTION ROOMS Ltd.

if I fail to produce over 7,000 {desti-
Established 1760

wonials from othersI have helped to
38, King St., Covent Garder, London, W.C.2

A 8uccessful Career.
A Great Sale by Auction - of
Ex-Government Wireless Apparatus

including

C. W. Mark III 3-valve Amplifiers; Mark 111
Short Wave Tuners, B. Mark I 2-valve Receiving
Sets, B. Mark I 2-valve Detector Amplifiers, 50
Watt Transmitting and Receiving Sets, 60 Watt
Transmitters, lLoud Speakers, Wave Meters,
Variable Condensers.

Brown’s Reed Type Telephones, 120, 1,500 and
8,000 ohms.

) Yours to Success
We teach by POST

Most Moderate Charge! g
Payable Monthly.

Learn a trade or Profession.

Every man is the architect of his own fortune ?
Write fur one of our FREE BOOKLETS on any of 1he following subjests :
Architectural Drawingy | Engineering Pattern Making
Building Construchon} Foundry Work' Salesmanship
Clerk of Worke’ Duties’ | Internal Comb. Engines| Sanitation
Aviation Marine Enginecering Shipbuildiag

Boiler Engineering Math: ti Structural Engineering

B:;ler"MAkli'::g M:triec:’l:!i‘::n Surveying & Levelling BUZZC‘Y’S. Vo]t‘meters, ]5 ft-_ MaSt and a large
hemistry Metallurgy Telegraphy & Telc: quantity of Miscellaneous Wircless Apparatus.

Civil Engineering Mining phon

Wirelesy; Telegraphy
Motor Engineering Special Course for
Naval Architecture Apprentices

IN ALL EXAMS, WIRELESS, ELECTRICITY,

G., C.GI, AM.LE.E., and B.C.D

1f you are preparing for any exam.ask our advice. All pamcnhrs free of charge
Parents should seek our advice for ADVICE FREE
their sons. 1f you are.imterested g
in any of the subjects mentioned
akove, write, naming the subject,
and we will send you our FREE
BOOKLET, Please state your age,
Courses specially combined
to- mieet alt requirements.

Concrete and Steel Mine Surveying
Draughtsmanshin
Electricity

WE SPECIALISE
P.M.

SPECIALLY CATALOGUED IN LOTS TO * PPEAL TO AMATEURS.

Wiil be held at the above address
WEDNESDAY, 14th MARCH, 1923

at 12,30 o'clock.

On vicw Monday afternoon, 12.30 to 5.30, Tuesday, 9.30 to 5.30, and on
Day of Sale from 93010 12. CATALOGUES FREE ON A.PPLICATION

Gerrard 1824. Telegrams : Aukas, Rand, London.

Telephone :
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PORTLAND'S BRITISH

EBONITE

6, CHEAPSIDE, E.C.

AND

32, Northampton Sq., Clerkenwell

188, Blythe Road, Hammersmith
‘Fhone - 4408 CLERKENWELL
«Portland’s A. 1. Drilling Mat,”

36in, X 18in. X 1in. 7} 1bs. £1 6 3

“ Post Office B Quality Half Mat,”
35in. X 174in. X }in. .. £110
i 35in. X 174in. X' 75in. .. 180
¢ Mat by Sandblasting,”’
24in. X 24in.’X}in. 6}1bs. £11 0
Half sheete-—half price plus 1s. Poslage and
Packing 1s. 3d. any weight.

ABOVE ARLE TRADE PRICES.
Panels cut to any size, cdges dressed
4d. per square inch. Trade 15 per
cent. discount over £2.
TRADE. Buy now whilst | have them,
36in, lengths Leading-in Tuba.  2d. pef ifch:
Postage and Packing 1s. any quantity.

Stocks ready.
Mail Orders to: —

6, CHEAPSIDE, E.C.

d.

Aerial Wire, 100 feet
Inductance—
Ebonite, per inch ..
Isolo, perinch .. .. ..
Ebonite, 20 tappings b
Crystals—
Anszite Granula (“ AGr )
Hertzite M- ¥
Silicon o e B
Detectors double claw, ‘glass
cased . a
Condensers, Fixed Dubilicr
. variable (Parts) .oor
Brass Parts. (Better send sampl
order and ask for price list.)

WL OHM NOO W
POS BmdEe OWH ©

o

Trade enquiries invited atall addresses
or from country and abroad to:—

6, CHEAPSIDE, E.C.

PHONES.
1 stock most makes, 19 ‘6 to £2 10s.
I advise 26 /- ' Portland’s selection.”

L.F. TRANSFORMER.

“ The Portland” .. .. .. 147/6
(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 EBONXN-

ITE CASKET (Portland’s
makelfeam o .o oo £5{5/-
Parts e . .. £1/12/-

B.BC. 2-VALVE AXND
CRYSTAL .%=. .. £10/10/-
Parts Toop .. £3)8H=

JAMES PORTLAND

(MAIL ORDERS)
6, CHEAPSIDE,
LONDDN; E.C.
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RADIOTORIAL
QUESTIONS & ANSWERS.

{Continued from page 94\

AP L (Douglzw).—When connecting an

LF. transformer and panel to a detector,
does it matter whether the primary of the
transformer comes hetween the plate and
the H.T. battery, or hetween the H.T. hattery
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. oes i1t 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, vou aré quite correct on all thosc 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," provikled yvou have sufficient turns of wire

to cover the wave-lengths reguired it will probably
improve matters.

Using a perikon detector, how should the

batterios and petentiometer be connected ?

These are not necessary if you use that type of

detector.

* s

K. R. (Radlett).—asks for a criticism of

his four-valve sct.

Sincg you are nsing one H.F. valve hnd 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 reactign on the
tuncd anode ¢oil rather than on-the secondary of
the aerial cirenit. You will tind this type of reaction
ig (uite "€fective and it eliminates practically all
chance of eausing interference. We do not think you
will, find it satisfadtory’ to work with one filamernt
control for all the four valves. At least three controls
should be used, one for H.I.,, one for 4he detector
and-ore for the two ampliflers. The grid potential
control potentiometer 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
contrcl should act wpon tiw grid of the H. F. valve,

2 * s

J. T. C. (Swindon).—Can I use threo 2-volt

40-amp. accumulators connected in series for
the lichting of my valve filaments ?

Yes, these cells-will act quite well. No, you do

not-have to alter the conncctions when they are to
be charged. - Keep them in series all the thwe.

£ o *

S. E. N. (Southampton).—Can a variomcter

be used for an anode c¢oil on an H.F.
amplifier ?

es; this type of tuning will be found to be quite

effective, and the tuning will be very critieal. 1f you
iutend 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 probubly be o great dea! of
Lowling due to too tight a coupling.

THENEWTONIA WIRELESS FACTORY

FOR ALL WIRELESS PARTS AT FACTORY PRICE3
13/15, WHITCOMB ST., W.C.2

Regent -5469 LONDON.

= CRYSTAL SETS e,

Assembled and unassembled.
And all component parts.
Write for illustrated cataloguz. 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
priuciples” of - Wireless; here are the tsvo
Books you need. Bothare from the pen of John
Scott-Taggart, F.Inst.P, Editor of Mobdérn
Wireless, and a master inthedifficult arf ot ex-
plaining technical subjects lucidly and clearly,
Epend an hour with these two Books. You will
learn exactly how .speech and .music is
trapsmitted by Wireless, and the kind of
Receiving Set you should have to pick it up.

Sold by all Booksellers and Newsagents.
Wireless(:)D Simplifiedl/_
for all Wireless

posST rREC 7H® rost race I/14°

* PUBLISHERS OF AUTHORITATIVE WIRELESS LITERATURE

‘DEVEREUX .COURT. STRAND.WC2:
\ - A A

VALVE AND CRYSTAL SETS. |

Telephones, and all Accessories for
amateurs at very reasonable prices.
All orders by post promptly cxecuted.

H GREENFIELD,

20, D?Arblay Street, Oxford Sireet, London, W.1,
(Pkon: & Regenl 3072.)

HIGHEST QUALITY
LOWEST PRICES AT ASHLEY'S

Bend inquliries; rock-bottom quotations by return.
Money-back guarantee on everything. Crystal- Ds.
tectors, - Britixh-inade, {-. Orystal Sets (rom
15/-. B.B.C. Crystal Set, Royalties paid, 2.400
metres, 30 wiles range for telephony; the best In
ihe market; with avrial and 1nsulators, . 47/6
Parts of last-named, all complete
tions for asscmbling, 32/6, ASHLEY HEAD-
PHONES ,British, and better than the best French,
4,000 ohms, 21/6, Carr. pald on 10/--or over.
J. & E. Ashley, 5, New Oxford St., London, W.C.1

TO WIRELESS EXPERIMENTERS. PATENT YOUR
INVENTIONS,
They may prove very valuable. Particulars und consulta.
tions free.  BROWNE & CO., Patent - Agents,
9, Warwick Court, Holborn, London, W.0.1. Establishied
1840. Telephone: Ghancery 7547, -

5,000 SOLD LAST WEEK
SINGLE HEADPHONES

3/3 EACH, POST PAID
6/- PAIR

CANNOT BE REPEATED

VANN, 93, Horrs 2y Rozd, London, N,

Beginners Guide to Wireless
Explains, iu plain everyday language, everything
yon wish to know about Wireless Telegraphy.
HOW TO ERECT, CONNECT, AND MAKE
the apparatus required, and full iustructions
for making coils, tuners, and complete valve
and crystal sets. Imstructions and diagrams
for a two-valve receiver are alone worth four
times cost of the book. 112 pages, price f1s.,
post free.—SAXON RADIO CO. (Dept. 14),
South Shore; Blackpool.

TO THE TRADE.
Ebonite—Copper Wire, Bare &
Covered-Aerials-S leevings, &cC

Wireless Supplies; Prompt Delivery.

Cables & Electrical Supplles, Mica House, Otlord St.,
Caledonian Rd, Loudon, N.l, Telephones : Norsh 8os

A
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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 sct is casily portable, hand-
some in appearance and yet
readily accessible for inspection
purposes,

POPULAR WIRELESS WEEKLY,

ARISTOPHONE
CABINETS

W e, [ —
\ J
il o

A complete range of cabinets in all periods, ambodying the
highest grade g-valve receivers and the finest cabinet work.

Comz-and ssc the complete range of Elwzll Wireless,

IDEAL -HOME STAND 39
EXHIBITION NEW HALL GALLERY,

March 1st to 24th

C.F.ELWELL,

Craven H ouse.'Ki ngsway. LOI'L(.'lOTlv'VQCt

CoblexFlrodic eng London

Telophone: R.‘i,-ne 2007
d Weastern tUnion Code

Rhpims Erodiveny Wostcene Loratar

ARISTOPHONE
PANEL 11A

A complete high grade crysta!
receiver of the Pancl Serics.

Brown'’s typc “A” adjustable
supersensitive Ilead Telephones
are supplied as a standard feature
and are sclf-contained in the case.
Exceptionally fine results can be
obtained with this instrument,

Jii

L

)



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 - - - -

Inclusive of all taxes.

15/3 each.

Postage 1/-

"He will use Fellows. Headphones with

two earpieces in light die cast non-ringing
metal and wound to 4,000 ohms.

HEADPHONE - - - 21/6 per pair.

Inclusive of all taxes. Postage 1/-

Al Fellows radio instruments are British Made
throughout and guaranteed.

FELLOWS MAGNETO Co., Ltd.
! LONDON, N.W. 10.
Telephone : Telegrams:
WILLESDEN 1560-1, “QUIXMAG,” ’PHONE, LONDON
Ideal Home Exhibition, Stand 28, New Hall Gellery.

R~
=

YOU ARE INVITED TO HEAR
THE B.B.C. CONCERT
ABSOLUTELY FREE

as received by
THE

RrosTeneD I

any evening from 5-6, 7-10 p.m.

Detailed instructions and demonstra-
- .. . tions gladly given withont any
obligation to purchase.

- By the special construction of the
LATTIKONE TUNER

an exclusive feature of every Crystophone,
signals are improved by

500/0 INCREASE in S.trength

Read what a satisfied user says about the

CRYSTOPHONE

Type 34.

phony from Paris, DBrussels, Oslcnd Lc Bourget, Biv-
rnmghmn, and many other Slahmna, ullhouyh my acrvial
is only 26 ft. high one end and 18 ft. the other, and Lam
situated rather low, 1

You have my congrvatulations, and 1 wish yowr
business the best of luek, which 1 wn surve youe will have
smmediately the public huve once listened-in on uom
roduction,

=

This is truly a 1conderful Set, as 1 reeeive clcar {ele- '

Ewc",?d,za' J. L.S,
REVISED PRICE LIST. :
T e . ba <3100
e it 6. 4150
2 ey s . ... 5 100
s ' 412 100
e e o 1€t 10 10 0
5 %zy:ﬁ:‘,zzﬂﬂi‘g;‘?:*“‘“ 15 00
ey ety o 23 - 00

SOLD BY ALL LLEADING STORES
AND WIRELESS AGENTS

PLEASE NOTE CHANGE OF ADDRESS.

THE CRYSTOPHONE
MANUFACTURING Co. Lo».

16, WELLS STREET, OXFORD STREET,
LONDON, W.1.

TELEPHONE : MUSEUM 1 664.
e 71 1 T g Wi i g M

Printed and published every tr:da) by the propnetors. The Amalgamated Press (1922),” Ltd., The Fleetway House, Farringdon Street, London, E.C.4.

Advertisement Offices: Messrs. 1. H. Ltd.,

4, Ludgate Circus, London, E.C.4.

Registered «8 a newspmper and for transmission by Canadian Mngazme

“4ost:r Bubsrraption rates: Taland and Abmnd )./-1 per annum, 8/8 for six months. Sole agents for South Africa: The €entral News Ageney, Ltd. Sole agents

Aor Australia and New-Zeulmd: Messrs. Gordon & Goteh, Ltd.; and for Canada: The Imperial News Co., Ltd. Saturduy, Mareh 10, 1923,
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HAVE YOU BEEN TO THE WIRELESS SECTION AT OLYMPIA?

Popular Vireless

No:42, Vol III,

PRICE THREEPENCE WEEKLY. March 17th, 1923.
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in the
0 Birmingham Town Hall.

. FEATURES IN THIS ISSUE.
A Gramophone Loud Speaker.
Wave-Length and Interference.
The Licence Question.

A Wirgless ¢ Piano'’' Tuner.
The New Radio Danger.
Four Pages for Beginners.

Another Article by Sir Oliver Lodgz, and a further
Review of the Wiﬁ‘less Section at Olympia.
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A WONDERFUL RECORD BY A WONDERFUL REGEIVER

AMERICAN TELEPHONY RECEIVED IN LANCASHIRE.

The following letter, giving results obtained on one of our sets pur- ON THE
chased from Mr. J. P. PARRY, 68, GEORGE STREET, OLDHAM (our
.P.0. ?
agent for that town), eonclusively proves the marvellous efficiency of Ggeg “HESTAVOX II”| . 2049.
‘“ HESTAVOX ** Broadeast Receiving Instruments : »
21, Dundee Street, 2-Valve Broadcast Receiver
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 O (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
380 metres wave-length; when tuned in I heard a lady singing; after

which I heard “W O 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. Forp.

T TR L TR TR 2 (Recelver only
THE “HESTIA” ENGINEERING COMPANY, Price ot £12 -7 - 6

32, Palmerston Road, Acton, London, W. 3. To THE PUBLIC: 1o ZHE TRADE
1 min. South Acton Stn. (N.L. or District Rlys.) ASK YOUR DEALER FOR A | WRITE US AT ONCE
i . o DEMONSTRATION OR WRITE | FOR TRADE AND

RReioonis opet : OGN -=01E%: Qg et Clijedick: S85. US FOR A CATALOGUE. AGENCY TERMS.

Single p wj/" ‘
a Va(live ! =
Receiving | HhADPHONES
Set BRITISH
PRICE, 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,
gives you details
of our Wireless
Headphones, Loud

as illustrated
(less wvalve)

£9-12-6

Including
Broadcasting
Fees.

Wave-length '300-2,800 metres.
All <“ TINGEY ** Valve Apparatus
is duly licensed under Marconi

Ilustrated Catalogue of 1,2, Patents for Amateur Use in
3,4, and 5 Valve Broadeast o

and  Ezperimental  Unit Great Britain.

System, with all accessories.  All ‘“TINGEY” Receivers bear

Price 6d. Post Free. the B.B.C. Stamp. Speakers, and . . p reatherwelght” Actual
—— Amplifiers weight, including cords, is 6 oz. only.
TINGEY WIRELESS LTD. Obtainable from All Wireless Dealers.
: §—— _ TD.
Telep! . Offices and Showrodms:—
Ha.mmenmlth 1916, 92, QUEEN St., HAMMERSMITH, * » 9
LONDON, London Showrooms (Retail only) :

Telegrams : s Tingoldar
Lond

s w.6.

| [TINGEY WiRELESs Ltp [ |

19, MORTIMER STREET, LONDON, W.1.

Head Office & Works (Trade Only) ;: Victoria Road, North Acton, W.8,

e 800000¢Y00000300000002000000000000000000000000000080205000000000
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SCIENTIFIC ADVISER, SIR "OLIVER LODGE, F.R.S., D'.Sc. -

[Every Friday.

TOPICAL NOTES AND NEWS.

Those ‘‘ Experts.? .

I DON'T expect that I am the only one
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 latter concluded, I Tetired, leaving

them heatedly arguing among themselves

as to the “pros and cons” of various
crystals.
- * *

Prools of Identity.

ALKING about * experts ” reminds me

of two very funny incidents. In the
Tube one day last week I heard a man
solemnly declare to an interested companion
that it was possible to identify a receiving
set by its aerial ! During the same evening

T 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

Auplion loud speaker ? It is working well

on one L.F., isn’t it ?

* * *

Not Deliberate.

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 guite so good as usual,
and, in any case, reaction is always more
uscd and also more greatly misused, during

the transmission of speech, owing to the.

endeavour of evervbody 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 tlus one will flower into
actual fact. © -
* *
The House and Broadeasting.
R. BONAR LAW cast cold water on
Mr. Ben Tillet’s suggestion that
debates in the House be broadcast
from 2 L 0. T can’t help thinking that if
Mr. Lloyd George had been Premier the
suggestion would, at least, have received a
little more sympath\ 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 hls 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 statlon
only * spalk ” s more pohte i

A Link With Home.

'OYAGING 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, a%
least, is what I have been told; when I
wandered down Mark Lane the other day
to investigate, I discovered such a crowd
asscmbled that I decided I would not
endanger this enterprising firm’s freedom
from police intervention by adding to its
number.

* * *
Direction-l"inding and the S OS.

FTER a strenuous battle with Atlantie
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 Captos wireless distress eall,
reporting the loss of a rudder and asking
for assistance, was picked up by the Sachem
when the vessels were about 100 milea
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-
clare, 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
camc up with the Capto.
‘ * * *
Imperial Wireless Chain.
HE Government have decided to issue
licences for the erection of wireless
“stations in this country for communi-

(Continued on next page.)

——

Sir Gerald Du Maurier, the popular’actor, and his fine Cabinet Set,




U8

NOTES AND NEWS:

(Continued from previous page.)

cation: with .the Daminions; Colonies, and
foreign countries, subject to the conditions
necessary to securé British control and suit-
able arrangements for the working of the
trafiic.. At the same time the Government
bave decided that it is mecessary, 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 sstation of this kind . will

therefore be erected as early as possible,
and it will be available for commercial
traffio as well as for service messages.

Formerly it had net been.intended that

private companies should be allowed to

participate in thé State-operated wireless

chain of communications, but such a

restriction has now been:abandoned. -

* * - *

Y ‘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 Gainfard, 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 musie. ; ;

In the course of the evening five-minute
addresses werc 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. P

The results achieved . show that the
Glasgow station will give a satisfactory
service-over & very large area.

¥ * B

* The Wireless Trader.”

[N bringing forward their new publication,
“The Wireless Trader,” The “Trader
Publishing Company; . Ltd., 139-140,

Fleet Street, London, E.Ci4, aro only

extending their field, which already covers

the motor, moter-cycle, and cycle trades.

The new journal, 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 periodiecal
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 havo no doubts whatever
as tor the immediate -and. wellideserveds
success ‘of ¢ The -Witeress Trader.”

* EL *

A New Fitm:

R. ALFRED W. KXIGHT, late of

" Mitchells’ Eleetrical "& . Wireless, is
promoting his own wireless company-
in_conjunction- with Mr. H. J. Bywaters,
the proprietor of Eiffel Tower -Crystals,

They have secured “premises at7:167,” Ryo

Lane, and by this- time -will have ' their

specialities ready for the market.

* " 5

The ‘Alfred Graham Cabinet Set..

N page 61 in last-week’s issue of Poperar~

. WIRELESS, owing:to an unfortunate
error, - handseme * cabinet typa
receiver, manufactured: by . Messrs. . Alfred

Graham & Co:; waseredited toanotiter firm.

-| answers ¢ Bar Ship.”’

ﬁopulaa'- Wiéreless .lﬁée_l:ly,_.. March. 17k, 122?.

Daytime Concers.-

TIE morning and afternoon - concerts-
broadcast by the London Broadeast-
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.

e * &
The Broadeasting of-* Polly.”’

“ TOILY * is not a play that lends itself

to broadeasting ; there is too much

going on on the stage that is im-
possible to vicualise unless one-has actually
seen it. Although the relaying and trans-
1nission from 2 L O 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..

The New.Game.

OW' that the:Beaver. craze has died a.
natural death, it.looks as if an evemr
worse craze-if to take its place.

_Little boys have now picked on the inter-
esting pastime of ‘‘ spotting ”* aerials.

Every timo they sce one of these gadgets
in a back 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 aerjals are
getting annoyed. * Frames * should enjoy
a hoom if this goes on.

% * "t
A New B.B.C: Appointment,: |

AJOR ARTHUR CORBETT-SMITH

- has been appointed Dircetor 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,, barmister-at-law, major, R.F.A,,.
officer de Pinstruction publique, hon.
secretary-general the Naval and Military
Muisical Union, editor The Joumal of Stato
Medicine, ete. Major .Corbett-Smith ds an
accomplished- musician,. and has several
operas and other compositions to his credit.

ARIEL:

Norr.s-The . Bar - Lightship, Liverpool,
sends telephony at'7 a.m:; 9 a.m:, 11 am,
|12 moony; 1 p.m., and-every-two hours until .
9 .pax. Calls = Dock rOffice”” Liverpool .
' hizaddition; to the regular: transmissions
carried .on, between the. British amateur

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

TELEPHONY AND MUSIC TRANSMISSIONS..

Notes—Séannouncements in 1_1a'xiy Pressjfo‘r last minute alterations in times of Broad.
casting. Programmes: No Breadcasting during hours of public worskip on Sundays.

Stations Call sign.  Wave-length.. Remarksa
in metres.
London:.  Broadcasting'
Station, Strand. . .. 2LO- .. 368 .. Ususally 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.
Newcaatle Broadcasting .
Station b0 .. 8NO & 400 .. Asarulefrom 7 to 10 p.m:
Manehester Broadcasting _
Station .o QNI . 388 ... Every evening, . usually fron- 4.30- to
10 p.m.
Birmingham. (Witton).
Broadcasting Station- 51T" . 426 .. Every gvening, usually from 6.30 to 10
p-m::(News,. Concerts, ete.). .
Glasgow  Broadeasting
Station b .. 68¢C 415 -
Cardiff Broadoasting.
Station. ... ... .. SWA ., 353 .. S5tol0pm
Croydon o .. GED 900 .. Throughout day to aeroplanes..
Phose ... ..o .=FE 2,600 .. 11.15 a.m. Weather report; 6.20-7 p.m.
; Weather report and:Concert; 10.10
Concert.
Kénigswusterhavsen_ .. LP®  .,° 2800 ., 4 to6.30pm.
The Hagues .. .. PCGG .. 1085 ., Sundays, 3 to 5 pm: (Concert.)
Haren .. ' won OPWIHE, . 1,100 . 120%. and 16.50 0’e. Telephony. |
Radio-Electrique, Parige  ——- oo L5665 ., 5.5pm. NewsItems;5.15 to 6.10 Coni |
cert ; 8.45 p.m. News Itemsg 9 to.10
« p.m. Concert.
School'. of ' Péstes and
Télegraphs, Paris- e 450 .. Every Tuesday and- Thursday, 7.45-

10 p.m. Saturdays, 4.30-7.30 p.m.

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

Al times given are G.M.T.




Popular Wireless Weekly, March 1Tth, 1923,

99

THE NEW RADIO DANGER

By ALEXANDER W, SHARMAN,

T is well known that new conditions
call for new regulations if they are
to be used to the fullest advantage

and prevénted 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-
letion, 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 aciial
contraptions, good, bad and indifferent,
but all aerials within the definition, ¢ Insu-
latcd, elevated conductors,” and it is obvious
that if you increase the number of acrials
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 cach case is addicted to
wireless amongst other domestic bad
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