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You may depend upon it
that if the name T1 NUEY is on a wirele-
instrument, it is perfectly efficient in ever.
detail. Here is a selection from the splendid
'I'INUEY range.

SINGLE VALVE BROADCAST
RECEIVING SET.

Wavelength 300.2,800 metres. Complete with
all accessories, including valve, Brown's phones,
high tension battery, ace ulator, 100ft. aerial
as ire, in-adattiirs, lead-in tube arid ,arthwir.3.
ALL TINGEY Broadcast Receivers bear the B.B.C. stamp.

PRICE 14 gns.
including Broadcast nig Fees. ( 'arriage paid 1.. . K.

All "TINGEY Valve Apparatus is duly licensed under
Marconi Patents for Amateur use in Great Britain.

Send for our beau! if ally illuetrated Catalogue co -

ta 17 ing full details of our 2, 4, and 5 value seta to --
tare,ft' showroom,:
92, QUEEN ST.,
HAMMERSMITH
LONDON, W.6.

TINGEY WIRELESS LTD.       
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STERLING No. I CRYSTAL RECEIVER.
Complete with one pair of Double Head Telephones and with
special coil for Paris Time Signals. Range 25 miles.

you should include the installation of a
Sterling No. I Crystal Broadcast Receiving
Set in your New Year's resolutions.

it is an instrument of high efficiency proved
by results. It has a good "tuning" arrange-
ment consisting of two switches, one giving
rough and the other fine adjustment, thus
providing selectivity and a means of cutting
out interference. Because it is thoroughly
reliable and simple to operate.

Call at our Showroom for a 'Demonstration

We guarantee that all Broadcast Radio Apparatus
sold by us conforms with the conditions of the
,'Broadcaster's Licence issued by the Postmaster -
General.

To be obtained from all Dealer; or direct from

STERLING TELEPHONE & ELECTRIC CO., LTD.
210/212, TOTTENHAM COURT ROAD, LONDON, W.1
Telephone No.. 4 14 4 M aseuin (7 !mesh Telegrams Cucurn \resin. London." Works-DAGENHAM. ESSEX.
Branches-NEWCASTLE-ON-TYNE, 9 Claverins Place; CARDIFF.8 Park Place; MANCH ESTER.1 4 St. Pater's Sia

" The Model Engineer 7,

A special paper for young Engineers, Apprentices.
Students and Amateurs interested in Mechanics.
Electricity and Model Making. It contains practical
articles by experienced writers on Electrical and
Mechanical subjects, Locomotives, Motor Cycling.

Model Aeroplanes and Wireless Telegraphy.
Published (Very Thursday. sd. pest free.

"Junior Mechanics & Electricity"
The paper for beginners of all ages in Mechanics,
Electricity and Model Making. All the articles are
written in simple language so that everybody can read
and understand them. It is well illumined. There is
also a Queries and Replies section, from which much

valuable information can be obtained.
Published on 1st of each month. 41. post free.

SOME USEFUL BOOKS.
Practical Lessons in Small Accumulators .. to

Metal Turning .. Electric Bellsk Alarms so d
Engineering Math.. Electric Batteries .. se d

mattes Simply Ex. Small Dynamos and
plained sf3 Motors.. tofd

Practical Dynamo and Induction Coils for
Motor Construction 1/9 Amateurs ..

P ratical Induction Small Electric Motors md
Coil Construction . g Alternating Currents z d

Petrol Motors Simply Windmills and Wind
xplained :g Motors..bid

Workshop Wrinkles Wireless Telegraphy
and Recipes .. z/g Simply Explained .. wfd

Ebert' Boy's Book of Electriti% 3d.
Ebery Boy's Book of Engines, 31.

Book List sent post free on receipt of card.
PERCIVAL MARSHALL & CO..
66e. FARRINGDON ST.,LONDON.E.C

SEA, LAND
and AIR

THE AUSTRALIAN
MONTHLY JOURNAL
of Aviation, Radio -Tele-
graphy a Radio -Telephony

`Price

119
Poet Free

,4nnual
Subscription

21/ -

THE WIRELESS PRESS LIMITED
13/13, Henrietta St., London, W.C.2
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GAMAGES
Introduce a New, Improved Two -Valve Broadcast Receiver
A long series of experiments in the Gamage Wireless Station,Which is equipped for Transmission and Reception, have resultedin the production of a new TWo-ValVe Receiving Set as illustratedand described on this page. Not only in complete sets is GamageEnterprise manifest, but also in Spare Parts, Apparata, etc.

GAMAGES TWO -VALVE

BROADCAST
RECEIVER
Fully licensed .m.I 1.,,,cil by the Postmaster-
general. Regd. No. 2022. Designed to meet the
requinmients of the more advanced enthusiast.
The combination is one H.F. and one Detecting
Valve with an adjustable H.F.Transformer in
two stages. The timing inductances an. contained
in the cabinet and are varied by means of a nine-

t'tint witc mh. The whole is ounted in sloping
panel cabinet of polished mahogany. The complete
-.et comprises Panel as almove. Accumulator.4i4
II.T. Batteries, 'Phones, N\ 1,,111.1t..,..,
1.ead-iit-Ttilie, Switch ,\ '

,reet a high.grade and rii -.

Price. earriage paid
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GAMAGES FULLY LICENSED

CRYSTAL RECEIVER
,.. .,,..,..,. ,,.st .., dent Mid IneSt ,Illip.id t r..,1 er t.. II.tv.
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CONDENSERS
DELIVERY FROM STOCK
High in Quality.

Un-
assembled

.001 ..6/6

.00075 5/3

*0005 ..4/ -

*000:3 _3/-

.0002 ..2/6

.0001 _2,3

.00005 2/ -

Turned Ebonite
Plates 1/6 per

pair extra.

Low in Price.

11111111111111111114

Assembled

001 10/6

00075 7/6

*0005 ..7/-

'0003 -6/6

.0002 -6/-

.0001 ..5/6

00005 4/6

Complete

ORMOND ENGINEERING CO.
199, Pentonville Road, King's Cross, N.1.

Telegrams : Ormondengi. Telephone : Holborn I 2
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BURNDEPT

108 S

ALL BURNDEPT Valve
Apparatus is duly licensed

under Marconi Patents for
Amateur use in Great Britain.

I I.F. Amplifier, Mark I
FOR THE EXPERIMENTER.

THIS
piece of apparatus has been designed

to give added range to our receivers, and
in skilled hands will give excellent results. It
was with a Burndept III and H.F. Amplifier
Mark I that Mr. Ridley on the 23rd Nov.
and 3rd Dec. picked up the Newark, New
Jersey, Broadcast concert. It is an additional
radio frequency amplifying unit designed specially
for the practised experimenter to use in con-
junction with the Burndept III, Ultra IV and
H.F. I panels, thus giving two radio frequency
amplifying valves in front of the detector. It
cannot be used in front of any other receiver.
A potentiometer is provided, and is connected
so as to control the grid potential both of the
valve contained in this unit, and also of the
first valve of the Burndept III, Ultra IV, or
H.F. I as the case may be.

N . 108. In flat polished case - - £ 10 A
No, 108s. In sloping cabinet - - 1 1 A

Write for our Illustrated Catalogue, Section I,
price 1 - post free.

BURNDEPT, LTD., London Office & Showrooms : 15. BEDFORD ST.. STRAND, W.0 1
City Depot : 79, MARK LANE, E.C.

AERIAL & EASTNOR WORKS, BLACKHEATH, S.E.3.
Exchange Buildings, 133, New Street, 93. holm Street, London Assurance House, 6r, Bridge Street,

BIRMINGHAM. GLASGOW. Bond Place, LEEDS. MANCHESTER.
Midland Bank Chambers, YEOVIL.

11111111111111111111111111111111
BURNDEPT, , r"-;/;

- ;/

j1111111111111111111111111111

A 2
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Ediswan Valves

If you me unable to
obtain Bdiswan supplies
from your usual dealer.
write to us for the name
and address of the nearest
supplier.

have over forty years' of lamp making experience
embodied in their manufacture. The A R Valve
illustrated is specially made for amateur reception.

Plate voltage 33-80. Filament volts 3 -5 -
fro. Filament current 0.75 amperes.
High amplification. Silent working.

15/- each

THE EDISON SWAN ELECTRIC Co., Ltd.
Head Office : 123,5 Queen Victoria Street, E.C.4

London Showrooms : 123 5, QUEEN VICTORIA ST., E.C. 4
71. VICTORIA ST., S.W.1

Works : PONDERS END, MIDDLESEX

Aberdeen Bristol Edinburgh Leicester
Belfast Cardiff Glasgow Liverpool
Birmingham Dublin Hull Manchester

Nottingham
Sheffield
Southampton

Brighton Dundee Leeds Newcastle Swansea
Melbourne Brisbane Sydney Adelaide

EDISWAN
BATTERIES
H.T. and L.T.
are all man tif.b. tircd
with the same care
and attention to de-
tails as other Ediswan
products. Always in-
sist on " Ediswan "
when purchasing Ac-
cumulators or Dry
Batteries.

VeraCag
,/15711rElr

DRY CELLS
and BATTERIES
for High & Low Tension

THE STANDARD OF QUALITY

HIGH TENSION BATTERIES

UW.1

THE UNIT DRY CELL
.15.un 10.1, ..r ,1tintervals d,r use with Wander Plugs can be supplied t., "flier

With 13 5..ckets as illustrated.
No. W19 3t, volts. 24 8,6 each. Size bi x 21 x

%Veight lb. 8 .as.
\'ataler Plugs per pair. %Vith 2 ,,.
N... 5V.1T. '411s. 66 Size 4

55. ight r It. 2 .,as.

Art Catalogue of Standard Sizes and Voltages and list of Accumulators for Valve Filament Supply sent on request. Dept. D.L

THE EVER - READY WORKS, Hercules Place, Holloway, N. 7.
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FOR

Better than a
frame aerial"

The " Ducon 91

If you have electric light, the DUCON "
gives you all the advantages of a frame
aerial, such as neatness, compactness, no
outside aerial and far better results.
All you have to do is to plug the " DUCON "
into a lampholder or wall socket and
connect to your wireless set.

For all electric
the " DUCON "
of all leading wireless
contractors and stores,
the makers.
Dealers not
trade terms.

Over 50,000 in use.

The DUBILIER CONDENSER CO. (1921) Ltd.
Ducon Works, Goldhawk Road,
Shepherd's Bush, London, W.12

Tele phone : : Ilammersnnth 2084.
Telegrams : " Ilivolleon, Phone, London."

The

light circuits,
10 - each

dealers, electrical
or direct from

yet stocking should write for

M

8
iaoiaiiiiiiaiiaiaiaioioz

S TIJ ANY SE T
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WIRELESS ACCESSORIES

SWITCH

SWITCHES for series -parallel switching of
condensers, adding to or reducing the number
of valves in simultaneous use, etc.

TELEPHONE HEAD SETS specially de-
signed for wireless work. Terminals enclosed
to. prevent receiving circuit being interfered
with.

VACUUM PROTECTORS (for proteoting
the aerial). They secure protection against
risk of fire or damage by lightning. Will
operate many times before renewal is
necessary.

AERIAL WIRES & INSULATORS,

EARTHING DEVICES, FUSES,
JACKS PLUGS, H.T. BATTERIES,

etc. etc.

ALSO MANUFACTURERS OF

BROADCASTINC WIRELESS RECEIVING SETS

Descriptive pamphlet and prices on application to

SIEMENS BROTHERS & CO., LTD.
General Offices and Works :

WOOLWICH, LONDON, S.E. 18
Telegrams c irmens, Woolwich Telephone --City 6400

And at Belfast, Birmingham, Bristol, Cardiff, Glasgow,
Leeds, Manchester. Newcastle, Sheffield, Southampton.

GREAT BARGAIN OFFER
To Readers of the " Wireless World"

For a short time only
-while the stock

lasts.

2,000
Pairs only

COW ohm

PHONES
(NEW)

at

17/6
PER PAIR.
Postage 9d.

extra.

Fitted headbal.ds and o,rds, beautifully finished, thoroughly
efficient. Each pair carefully packed in box. Seas/adieu
guaranteed.

A wonderful bargain, never before offered and mint
. Readers of the " Wireless World " are

urged to take advantage of th s astonishing offer im-
mediately. All riders will be executed in strict rotation.

Broadcasting Receiving Apparatus
The " JOYPHONE " (Reg. No. 0134) Approved type.
2 -Valve Set complete f 15 : 0 : 0

Approved by Postmaster General.

TERMINALS.
SI

4 B.A.
S.A. Single

Doable Sold Bram or Plated, //- per dm. (post. extra)
BS.

Special Offer at Reduced Prices of our
M.:Sy

inter valve
Transformer
owing to the unex-
pectedly large sale
of these instruments,
we are enabled to
reduce the pries to
" Wireess World "

readers to -

14/ Postage Pd.
extra.

Fitted with panel
fixing plate and
earthing wire for iron
core. Fully tested.
Ratio 5 : r.
To obtain goods W
these special bargain
prices, please mention
the "Wireless World "

We Lave ENORMOUS STOCKS OF EX-W.D. WIRELESS
GEAR, too numerous to mention, at absurdly low prime.
Write for particulars of your requ cements or, better still.
call and see our enormous stocks.

nill valve apparatus manufactured by us is duly licensed under
Marconi Patents for amateur use in Great Britain.

J. LIPOWSKY & CO.
614, Old Ford Rd., Bow, London, E.3

Telephone --East 3846.
Neer Old Ford Station, N.L.Ry. Nos. 8 or 39 'Bum
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A superfine five
valve set.

PR ICE

£40
Five valve amplify.
ing receiver alone,
without Accessories

PRICE

£32

THE WIRELESS WORLD AND RADIO REVIEW

HIGH POWER SETS

ix

Three points worth noting
1, We are the largest manufacturers of high power wireless sets in the

world, as our experience is unique.

2. All our sets bear the Broadcasting Seal.
3. We can give IMMEDIATE DELIVERY.

Call and see these high 'maxr sets at our showrooms.

Our artistic booklet on "Lyrian" Cabinet Receivers, for use with or without external aerial, is

now ready. Write for a copy.
Our complete catalogue will be sent post receipt of stamp.

Our latest showeard will be sent to any wireless dealer free on application. This is the most
attractive wireless window poster yet issued.

A four valve set of the
highest grade.

P It I CI:

£33 : 10 0

Four valve amplifying re-
ceiver alone, without Acces-
sories

PRICE

£27 : 10 : 0

RADIO INSTRUMENTS LIMITED,
Itanaging Director: 3. JOSEPH. M.I.E.E. late Manager to Mr. H. W. SULLIVAN.

Chief Des,-goter : W. A.. APPLETON, M.B.E., M.I.R.E., late Admiralty Technical
Research Officer.

()NIS ADDRESS : IV,,,ks, Offices and

12a, Hyde Street, NEW OXFORD STREET, W.C.1
I elephon. -R, gent t ,

.i:r. -I, itradio, London.
(E.P.S.) 23
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1923

DIARIES
1111111111

11111111111111111111111111111111111111111 111111111111111111

Let your 1923 Diary be a
Wireless one.

The Amateurs'
Diary and Notebook
Consisting of Charles Letts & Co.'s
standard diary, with the addition of
a section giving useful Circuits and
Diagrams, List of Chief Regular
Transmissions, Memoranda Pages
for recording new call signals,
and general data of value to Wireless
Experimenters and " Listeners -in."
The Diary is encased in pig -skin
grained " slip -in" covers with pockets
for cards, stamps, etc.

Price 2/6 Complete. 'Post free 2/9

The Wireless Press, Ltd.
I2-13 Henrietta St., London,W.C.2
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The

Armature Model
for 1.1, k.w.

Rotary Converter
Price 1 /3 net Post free 1 6

Shows every winding of
the Converter Armature

1111111111111111111

The Vest Pocket

Dictionary of Technical Terms
Used in Wireless Telegraphy

Price 2 6 net

BY

HAROLD WARD
Contains over 1500 Definitions

Post free 2 8

11111111

XI

1111 1111 112

INVALUABLE FOR SELF-EXAMINATION

Test Questions and Answers
on Wireless Telegraphy

Series I (Elementary). Based upon Tne Elementary Principles of Wireless
Telegraphy. Part 1.

Series II (Advanced). Based upon The Handbook of Technical Instruction for
Wireless Telegraphists.

Series Ill (Intermediate'. Based upon The Elementary Principles of Wireless
Telegraphy. Part II.

Price 5 - per Series Post free 5 5

THE WIRELESS PRESS, LIMITED
12-13, Henrietta Street, Strand, London, W.C.2

II 1!II1iH11' 111111111111111111111111111
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Actual Manufacturers
OF

SETS

EBONITE
FOR

WIRELESS
THIS ENSURES BEST SERVICE

SHEETS VALVE HOLDERS
RODS COIL HOLDERS
TUBES ENGRAVED DIALS
PANELS RHEOSTAT DIALS
KNOBS EBONITE HORNS

FROM STOCK,

HIGHTENSITE LIMITED
Normandy Works,

CUSTOM HOUSE, LONDON, E.16
PHONE -EAST 3153.

1111,11111111111111!111111111111111111111111i111111111111111111111111111111111111111111111g

a
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UNMOUNTED MODEL.
SPECIFICATION.

Rotary, Air Dielectric. 22 Gauge Aluminium
Vaner. Metal to Metal Adjustable Bearings,
Contact to moving vanes by copper str,p.
Spacing between plates sufficient for pressure
up to 1000 volts. Built upon Ebonite. Suit-
able for mounting on any panel up to 1" thick
by drilling three holes. Suppled with screws
for fixing.

S111111111111111111111111111111111111111111111111iliiiill!ffili1111111111111111111111111111Fi

Specification of
our well-known
CON DEN SEES.
Highest ',rade
Aluminium
Plates, Brass
Washers machin-
ed to a limit of

or - '001"
Adjustable Brau
Bush at bottom,
Fixed Brass Bush
at top.
These Condensers
are built to stand
HARD continu-
ous usage and
we GUARAN-
TEE THEM.

Cabinet
Panel Panel Cabinet. Cabinet Mount- Polished

Value
in

M.P.

Mount- Mount- Mount- Mount- ing As-
ing in ing ing in ing As- gambled
Parts gambled Parts gambled in

Cabinet

Mahog-
any

Cabinet.

.0015 .. 28/- 25/6 24/- 26/6 32/- 6/1
-001 .. 18/9 19/8 17/9 21/- 28/- 5/6
00075.. 18/6 161 14/6 18/6 SW- 5/8

10/6 18/- 11/9 18/9 18/- 4/6
0004 .. 10/- 12/6 11/- 17/6 4/8

9'- 11/8 10'- 12/- 16/- 4/-
.0002 7/- 9/- 8/- 9/6 18/8 4/-
.0001 61- 8/- 8/8 12/8 4, -
Vernier - 4/8 - 5,- 9/- 8/8

Fitted with Bevelled Ebonite Dial 1,S extra.
Special Sizes made to Order. Price list on request.

ALL SUNDRIES AND COMPONENTS IN STOCK.
ORDERS OVER 20'- CARRIAGE PAID.

TRADE ENQUIRIES SOLICITED.

THE BROADWAY RADIO WORKS
DEVONSHIRE ROAD, BEXLEYBEATH, KENT.

PRECISION
VARIABLE CONDENSERS
A few points of interest
to Retail Traders.

FALLON Condensers are built up
to a standard-not down to a price.
The Condenser we illustrate is the
Condenser we sell you.
Delivery always on time.
Trade terms, which are liberal, will
be quoted upon application.
Colonial orders through British
Shippers also receive prompt attention.

Fallon Condenser Manufacturing Co.
230a, Hermitage Road, LONDON, N.
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YOU WILL NEED IN 1923
LiSca...grat.1).-a.Cradint.,SricOnt.OciGritafemiGintero

A WIRELESS SERVICE
c,Grycznwnc0ne,...Orhtd;rae...0.1<dOntotireCetle.447,1, On

TO ENSURE "A HAPPY NEW YEAR"
Viletlier you are in possession of a Wireless " Listening -in Station," or
whether you wisely decide to purchase one, an efficient Expert Wireless
Service is indispensable to assist you to obtain and maintain the best results
at a mill annual subscription.

WIRELESS SERVICE LIMITED.
as our name implies gives REAL service. Our Experts come quickly to you
in specially equipped Motor Cars. Our Complete Organisation is at your
service, to overcome difficulties, supply new:Batteries, re -charge Accumulators,
effect repairs. We erect Aerials and install and maintain Wireless
Apparatus of every description. Call and choose your set from a selection
of the best on the market. Hear them demonstrated in our Showrooms.

Correspondence invited.

WIRELESS SERVICE LIMITED
2, Lower John Street, Piccadilly Circus, W.1
Phone-Regent 785. (Just behind Regent Palace Hotel)

" WEMCO " WIRELESS RECEIVING SETS.
UNIT

SYSTEM

Coe_i
-14

This set is sufficient to receive
'within a range of about 20
miles; all concerts, etc , under
Broadcasting arrangements.
Within the limitsof thesewave-
lengths (about 300 to 500
metres) it is more efficient than

Specially designed for
Broadcasting under
British conditions, and
approved by the
Postmaster General.
SeePostmasterGeneral's
conditions, and note
that this Crystal De-
tector or Rectifier Panel
need not be scrapped at
any future date should it
be desired to add High or
Low Frequency Ampli-
fication.

No. 1 SET
((Crystal Detector)

£4: 15 : 0
similar apparatus which covers Including 4,000 ohm Double
an unnecessarily wider range. Head Gear Receivers.

ALL PRICES INCLUDE FREE PACKING AND FREE DELIVERY IN GREAT BRITAIN. AND PROVIDE
FOR PATENT ROYALTIES AND MANUFACTURERS' PAYMENTS TO THE BRITISH BROADCASTING CO.

Send a Post Card and ask for our List No. 122 W.W.
MANUFACTURED BY

Walters Electrical Manufacturing Co., Ltd.,

KENSAL
LROADONDON , W.10

and CONLAN STREET.

Telephone -PARK 853. ESTABLISHED 1880. INCORPORATED 190:.

Manufacturers and Contractors to the Post Oftioe, War Office. Admiralty, etc., etc. Members of the British Broadcasting Company.
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RADION

MAHOGANITE

This is the latest product of our Factories-
a superior insulating material for high grade
sets, which in grain and colour closely
resembles mahogany. Its high insulating
and non -warping properties, combined
with a beautiful finish, make it an ideal
material for Panels.

The Trade are warned against imitations ---
ordinary mottled Ebonite is NOT
RADION - MAHOGANITE. All
genuine Sheets are stamped RADION ".
Enquiries from bona -fide :Manufacturers and

Wireless 'Dealers solicited.

1111: 11 11;1:1.1.::, 11(11',1,1) .1\1) 1; 11)1() 1:1;\ II \\

AMERICAN HARD RUBBER
COMPANY (Britain) LIMITED,
13a, Fore Street, London, E.C.2

TELEPHONE -12754 CENTRAL.

TRADK MARK

The WHITECROSS
COMPANY, LIMITED
:: WARRINGTON ::

Manufacturers of All Descriptions of

WIRE ROPES
AND WIRES

SPECIAL ANNOUNCEMENT

Messrs. II. D. Butler
and Company, Limited

Have extended their show-
rooms at 222, Great Dover
Street (Bank Buildings), and
prospective buyers are well
advised to see our complete
sets and component parts
before purchasing elsewhere.

H. D. BUTLER & CO., LTD.
Bank Buildings

222, Gt. Dover Street, Borough, S.E.1
Opp. St.George's Church. Entrance at nude door in Long Lane

TEL.: HOP 3029.

EGG INSULATOR

ORIGINAL MANUFACTURERS (IL

V.P.C. WIRELESS
INSULATOR S

We shall be pleased to submit
lowest prices for all types of
Insulators upon receipt of

enquiries.

LA METALLURGIQUE ELECTRIQUE
16, Green Street, Trafalgar Square,
7.i.phone A 0. London, W.C.2.

r --
SOLI RH A(1I- \1

ASHTON BREMNER,
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AL if "DUROS" CELLS
The eay aseumulator supplied in a charged state. They retain their charge for very long periods.

Stocked by all leading dealers in " Wireless Supplies.'

E. G. LIND & CO., 58a, BUCKINGHAM PALACE ROAD, WESTMINSTER, S.W.1

THE WIRELESS WORLD
AND RADIO REVIEW

THE OFFICIAL ORGAN OF THE RADIO SOCIETY OF GREAT BRITAIN
A MAGAZINE DEVOTED TO WIRELESS TELEGRAPHY AND TELEPHONY

CONTENTS
Some Modern Developments in Duplex Telephony. By Captain P. P. Eckersley
A Five -Valve Experimental Receiver. By Ralph W. H. Bloxam - - - -
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-Some Modern Developments in Duplex
Telephony

By CAPTAIN P. P. ECKERSLEY of 2 MT.

I NTRODUCTION .-DEFINITION.

DUPLEX Telephony is in this article
taken to mean any system of wireless
telephony in which the usual send -

receive switch is done away with.
There are thus two types of Duplex tele-

phony, one which may be termed true Duplex,
and the other partial Duplex.

In the true Duplex system, the apparatus
approximates in performance to the ordinary
wired telephone of daily and blasphemous
use. In the partial Duplex system, the partici-
pants in the conversation cannot break in
one upon the other, in fact simultaneous
reception and transmission is impossible.
THE USES OF DUPLEX TELEPHONY.

I think all who have been much associated
with wireless telephony will agree that the
send -receive switch is a nuisance, and may lead
to confusion in the hands of neophytes, but
that once mastered, the rapid exchange of
messages becomes quite a simple matter.

Duplex therefore scores in the matter of
foolproofness in operation, but this is counter-
balanced by the extra technical complication
sometimes involved.

Personally I think the real use of duplex
telephony is for installation either as an
adjunct or as replacement to the ordinary
wired telephone.

Thus there are many places where it is
costly or impracticable to lay telephone cables,
or again, a stretch of sea or impassable country
may form a barrier between two ordinary
telephone networks, and here the wireless
link may often replace a trunk line.
THE INHERENT PROBLEM.

The reason why it is so much more difficult
to do duplex by wireless than by ordinary
wired telephone, is the fact that the ratio of
the power of the transmitter to the sensitivity
of the receiver is in the former case so much
greater than in the latter. In the wireless
case the ratio of transmitted power to receiver
sensitivity may be of the order of io,000 times
greater than in the ordinary wired telephone
case, and it is extremely difficult therefore
to eliminate or balance out the effect of the
relatively powerful transmitter.
PRINCIPLES OF SOLUTION.

In the past inventors have been at pains
to solve the problem along two main lines :-

(a) Only to radiate power from the trans-
mitting aerial while speaking ; or

(b) To make the receiver so selective
that it is not interfered with by the presence
of the local transmitter ; or

(a) and (h) Combined partially.
In (a) the problem is concerned practically

entirely with the transmitter.
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In (b) the transmitter is standard and only
the receiver circuits present any novelty.

The former system of duplex where aerial
current is produced only when speaking,
involves the use of so-called " quiescent

Fig. 1.

aerial transmitters," the latter system involves
the use of " protected receiver systems."

The quiescent aerial transmitter gives the
inventor the opportunity of doing duplex on
one wavelength (a great advantage for group
communication as will be seen later), but it
usually nullifies the possibility of doing true
duplex, unless most elaborate arrangements
are resorted to.
THE AERIAL SYSTEM.

It must be obvious that the protected
receiver system becomes more simple if there
are two separate aerials, one for receiving and
one for transmitting, and becomes more and
more easy of solution for a given power of
transmitter, the further the aerials are separated
one from the other.

There is thus the further distinction in
duplex systems of two aerial systems or single
aerial systems.

Having now defined the various possible
principles of solution, it may be interesting to
go into more detail under headings as defined
above.
QUIESCENT AERIAL SYSTEMS.

The conclusion I have come to as regards
quiescent aerial systems is that " the game is
not worth the candle." The achievement
of a simple quiescent aerial system that gives
good speech is very difficult, and if one is so
clever or lucky as to hit upon such a system,
the problem of the receiver still remains if
true duplex is wanted, and partial duplex
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scores very little over the ordinary simplex
system.

The whole problem lies in arranging a
system where the aerial oscillations are only
present when speaking, and in getting good
intelligible speech out of such a system.

It is hardly within the scope of this article
to go into great detail as regards quiescent
aerial systems, because the modern methods
of solution do not involve such arrangements.

Captain Round has pointed out however,
that in many quiescent systems only one half
of the voice disturbance is used, and this results
in the oscillations in the aerial being constantly
stopped and started again. Now there is
no insurance that the high frequency phases
in one burst of voice controlled oscillations will
be the same as in the next burst, and the
resulting disturbance is so " phase jumbled "
as to produce bad speech in the receiving
system.

The solution of the problem is to supply
independent drive or master oscillator, but
even then there is the trouble of " threshold

Fiq. 2.

voltage," i.e., the feebler electrical disturbances
failing to produce any oscillations at all.

For a full discussion of quiescent aerial
systems the reader is referred to a paper by the
author, read before the Institution of Electrical
Engineers, Vol. 58, No. 292, dated July, 192o.

PROTECTED RECEIVER SYSTEMS.1TWOAWAVE-
LENGTHS, TWO AERIALS.

It has been pointed out that with protected
receiver systems true duplex is possible.
But this involves the use of two wavelengths,
one for receiving and one for transmitting,
because the protection to the receiver is nearly
always wholly bound up in its being tuned
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Duplex Telephony Appa-
ratus, comprising Trans-
mitting and Receiving
Units, Generator. Switch-
board and Telephone
Instrument.

The latter is installed at
some distance from the

417

-ther components, us mity be
convenient, and the removal of the
receivers front the snitch hook
shirts up the motor generator owl
effects other necessary connections.
This outfit permits of simultuwons
transmission unit reception with
power sufficient for reliable coin-

nicatior to 30 miles.

to a wavelength different from that of the
near -by powerful transmitter.

Let us first take the case where two wave-
lengths are being used, and also two aerials.

The whole problem now lies in making
the receiver ultra -selective to one particular
wave only, and thus some simple form of loose
coupling arrangement is necessary.

One form of protected receiver system is
shown in Fig. i. This involves the use of a
rejector system.

Thus T represents any form of telephone

Fig 3.

transmitter oscillating in any normal manner,
connected to its own aerial A i and producing

l'h do ,If dew Marcones ll'ipel,,, Companv, Lid.

a disturbance of wavelength A r. Now the
receiving aerial is connected through an in-
ductance L and tuning condenser C, and this
part of the aerial system is tuned to a wave-
length AR. This tuned circuit " stands "
on another tuned circuit CR, CR, and LR.
CR, is a large condenser and the circuit CR1
CR, LR is tuned to a wavelength AR also.
If disturbances of AR fall on the aerial, the
circuit CR, CR, LR is set into oscillation,
being in fact electrostatically coupled to the
aerial system AR CL, the degree of coupling
being determined by the value of the con-
denser CR,. By making CR, large, the loose-
ness of coupling is greater. But the effect of
the local transmitter is to produce oscillations
in the aerial AR of frequency NT, these
oscillations being less and less in magnitude
the more AR differs from AT. These forced
oscillations have two paths to earth, one through
the condenser CR,, the other through the
inductance and condenser CR, and LR and
it is obvious that the impedance of the pure
condenser path is much less than the inductance
capacity path. Thus nearly all the forced
oscillations are diverted from the inductance
LR which can therefore be connected to some
form of amplifier as shown, which will still

2
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be sensitive in spite of the relatively near -by
and powerful transmitter.

I have worked this system with about l amp.
in the transmitting aerial, and a separation
of wavelengths of about 15 per cent. with
success. The two aerials ran parallel about
5 feet apart, and were run on each side of a
5 -ft. spreader on a 3o -ft. mast. The amplifier
consisted of an audion and two note magnifiers;
no high frequency amplification could be
used. The value of the condenser CR, might
be of the order of ooo3.

This system has a very limited application,
because the direct effect of the local oscilla-
tions has to be carefully screened, and because
the rejector system is apt to reduce the sensi-
tivity of the receiver.

I have given this as a typical example of a
protected receiver system for small powers
for two aerials and two wavelengths.

4.

Two WAVELENGTHS AND SINGLE AERIAL.
It is very often important to use a single

aerial, as for instance on aeroplanes, or whese
space is very limited.

In Fig. 2 is given a two -wavelength single
aerial system. Here the path to earth is
branched, and the aerial is in fact given two
natural periods.

Let L( be the common inductance, and
LT CT be inductance and capacity in one
branch and L1 CR be the inductance and
capacity of the other branch.

Suppose a closed circuit to be oscillating
at a frequency NT, and to be coupled to the
common aerial inductance L( as shown.
Now let L( be adjusted so that if connected
between aerial and earth the system has a natural

frequency N r. Also let the product of L
and C r be so arranged that they too have to-
gether a natural frequency N r. Then if the
aerial be connected through L( LT and CT to
earth, the whole system will have a natural
frequency NT and will be in resonance with
the closed circuit. Thus currents will be
set up in the aerial which will flow through
L LT and CT and will be almost entirely
confined to the path LT CT provided LR CR
does not equal L r CT, since the point 0 is a
node of potential to currents of frequency NI.

Thus the closed circuit may be made to
oscillate powerfully, and the aerial A Lc LT Cr
will form an ordinary transmitting system.
But again the aerial with LT LR CR will form
a receiving system of another natural period
NR, and will be sensitive to disturbances of
wavelength AR, and what is more, nearly all
the received currents will pass down LR CR,
this path being of relatively low impedance
to the received currents to the path LT C1.

Thus we have the condition of nearly all the
transmitted currents passing down the leg
Li CI and nearly all the received currents
passing down the leg CR LR, provided the
correct adjustments are made.

This obviously gives a duplex system, and
this can be used with success for small powers
up to perhaps o5 amps. in the common aerial,
using an audion and two note magnifying
amplifier. Again, however, the disadvantage
of the system is that the direct effect of the local
transmitter may prejudice the performance
of the amplifier, especially if the latter embodies
high frequency magnification.

It is essential to cut down the resistance
of the inductance LT, because the higher this
resistance the more current will be forced
into the leg LR CR, but if the resistance is cut
down by cutting down the inductance, the
sensitivity of the receiving system will be
prejudiced, since 0 is not a node of potential
to the receiving system. One is thus between
the devil and the deep sea, and the problem
lies in making a given inductance of low
resistance, not always an easy matter.
THE BEAT WAVELENGTH METHOD.

The above systems, and many permutations
and combinations of them, had a very limited
application up to a certain point, but they
have been entirely superseded by using the
beat wavelength system, which is the outcome
of the beat method of reception, and was first
applied by Franklin in his experiments on
duplex telephony.
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Everyone is probably aware of the usual
method of receiving continuous wave by
heterodyne. Briefly, of course, the con-
tinuous wave is received normally, and another
disturbance of slightly different wavelength
is superimposed upon it to produce audible
beats.

The frequency of the beat is determined
by the difference in frequency of the two
disturbances producing the beat frequency or

NI, ± n1 + n2
Where N i, is the beat frequency.

n1 is the received frequency.
n2 is the superposed frequency.

It will be realised then that N,, can be made
to have a value much greater than audibility,
in fact if we have two wavelengths, one of 400
metres and the other of 300 metres beating,
the beat wavelength will be 1,200 metres,
which is, of course, an inaudible frequency.

This principle has been Used for the solution
of duplex telephony.

Consider Fig. 3 where T is a transmitter
close to a receiving system. Suppose the
transmitter is radiating a wavelength of 300
metres, and the receiver is receiving a wave-
length of 35o metres.

Now the
superimposed in the aerial system, one of
106 per sec. (300 metres) and the other of
o 8575 \ 106 sec. (35o metres). There will
thus be beats set up in the aerial circuit of
frequency (106 - 0'8575 x 106) = 0'1425
106 or of a wavelength 2,100 metres. These
beats, to be detected, must of course first
be rectified, and to this end the receiver must
be arranged as shown, with a rectifying
valve VR connected across the A.T.I. of the
receiver, and a circuit LB C11 in the anode of
the rectifier, tuned to a frequency 0.1425 106

or a wavelength of 2,100 metres. Now the
amplifier can be made sensitive to 2,100 metres
and not to 300 metres, and so will experience
no " wipe out " from the local powerful
transmitter ; or at least the wipe out will be
very small compared to what it would have
been had the amplifier had to have been
sensitive to 35o metres, and not to 300. Thus
if a circuit LB, CB, is connected across the
amplifier terminals, and is coupled to LB CB,
a duplex system of considerable sensitivity
and robustness is achieved, for if the received
signal is modulated telephonically, obviously
the intensity of the beat will be modulated
in the same way.
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In fact, summing up, provided the forced
oscillations from the transmitter are not
strong enough to prejudice the performance
of the valve VR as a rectifier, and provided the
amplifier is given a measure of selectivity so
that it is sensitive to long waves of the order
of 2,000 metres, and not to short waves of
the order of 300 metres, then true duplex
working is achieved.

It will be realised also that the amount
of the forced oscillation can be a good deal
greater than would be the case were VR the
first valve of an ordinary amplifier. To get
good rectification, the amplitude of one half
of this oscillation can have any value between
OA and OB in Fig. 4, which represents
an ordinary valve characteristic. Anywhere
between A and B the peak of the oscillation
lies on the straight part of the curve, and the
little extra received oscillation rides on the
peak of the forced oscillation or later falls
into the trough, producing, always provided
the peak of the big oscillation lies between
A and B, perfect rectification.
SIDE TONE.

While on this point, the question of side
tone may be profitably discussed. By side
tone is meant the sounds produced in the
receiving voice
modulation of the near -by transmitter.

It might at first be imagined that the voice
modulation of the powerful near -by trans-
mitter would produce heavy side tone, but
this is not actually the case.

For consider again Fig. 4. The effect of
the modulation might be to cause the forced
oscillation peaks to be increased and decreased
in intensity between values OA and OB,
that is along the straight part of the curve.
Now in this case the rectified component
will be unchanged, since the amount of the
oscillations in the beat wavelength circuits
depends (always provided the main oscillations
do not change any more than from A to B)
simply and solely upon the magnitude of the
received oscillations, riding on the crests of
the forced oscillations. This amount is un-
changed therefore by the modulation of the
near -by transmitter, provided this does not
exceed a certain amount.

But if the modulation of the transmitter
exceeds a certain amount, and the peaks
travel up beyond saturation or down to the
bottom bend of the characteristic, heavy
side tones are produced because the effective
steepness of the characteristic curve is changed.
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Thus by proper adjustments the amount
of side tone may be given any value.
DESCRIPTION OF A TYPICAL INSTALLATION..

In a certain typical duplex installation
of this sort the transmitter is arranged to
transmit on any wave between 40o and 300
metres, and its power is 5o watts input. The
circuits of the transmitter are absolutely
standard, and any well-known form of speech
control circuits maylbe employed.

anywhere conveniently, in an outhouse or
garage for instance.

The aerials are 3o feet high, and are hung
on two masts as shown in Fig. 5, and are
simply really two L aerials.

The guaranteed range of the installation
under good conditions to give R9+ speech is
about 3o miles.
GROUP COMMUNICATION.

It will be realised that for group com-

(MATING NUT

Fitt. 3.

The receiver is in principle exactly as
outlined above. Thus the aerial circuit
embodies a coupled circuit receiving system
similar to that illustrated in Fig. 3.

The beat wavelength rectifier has a grid
leak, the function of which is automatically
to adjust the intensity of the forced oscillations
from the local transmitter to a value consonant
with good rectification.

The beat wavelengths circuits are arranged
so that the primary (in circuit with the anode
of the rectifier) has a fairly large condenser
and relatively small inductance (this to shunt
any forced oscillations), while the secondary
has a large inductance and small condenser
to give voltage step-up.

The amplifier is sensitive to long wavelengths
only, and has two H.F. magnifications, a
detector and one note magnifier. The trans-
mitter and receiver are arranged in separate
boxes, and are installed about six feet apart
to get over direct wipe out and induction effects.

There is a remote control attachment con-
sisting of a pedestal microphone and head
telephones, and this may be installed up to
5o feet away from the instrument boxes.
Lifting the head telephones from the hook
on the pedestal microphone lights all valves,
starts up the transmitter generator, and all
is ready for communication.

Thus all the user is confronted with is the
microphone and telephone apparatus, which
can of course be installed in the house,
while the other apparatus can be installed

munication the use of a two wavelength
system involves a definite difficulty. If there
are only two stations, of course, the wavelengths
need never be changed. If, however, there
are three stations, obviously one pair of stations
cannot inter -communicate.

This has been overcome by arranging
relays which, when energised, invert the
transmitted and received wave of any installa-
tion. (Obviously the beat wavelength remains
constant.)

Thus all stations stand-bi on the same
wave. On wishing to call up, however, any
given station energises his relays and trans-
mits on the stand-bi wavelength and receives
on the other wavelength. This overcomes
all difficulty. Thus on each microphone
and telephone unit there is a switch marked
" close for call," and all this does is to energise
relays which change over the wavelengths as
indicated, when it is desired to initiate a call.

The whole apparatus therefore approximates
in performance to an ordinary party line
telephone without calling bell. Anyone listen-
ing -in, however, to another conversation will
only hear half what is said, unless he is clever
enough with his " call " switch and constantly
changes waves as one or the other side of the
conversation is desired to be heard. Such
malicious listening in, however, involves
expenditure of battery power, and might deter
certain people.

A calling bell can be added to the apparatus,
and standing-bi would involve the use of a
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separate heterodyne to reproduce the effect
of the near -by transmitter, which obviously
cannot be allowed to oscillate continuously.

A photograph of the installation is given
on page 457.
SINGLE AERIAL SYSTEM WITH THE BEAT METHOD

Consider again the circuit of Fig. 2.
Obviously the beat method helps enormously
in this case. The receiving leg LR CR has
in it two frequencies NT and NR, which beat
to produce the long wavelength which can
be amplified without being wiped out by the
frequency N r. Furthermore, and herein lies
the whole ingenuity of the arrangement,
thanks to the fact that 0 is nodal to the trans-
mitted oscillations, and forced oscillations in

LR CR will be commensurate with the received
oscillations, and so the method is successful.

I have actually used this circuit and have
obtained good duplex working with as much
as 5 amperes in the same aerial, that is receiving
the desired signal.

This circuit is obviously very useful for
aeroplane working.
Two AERIALS AND Two WAVELENGTHS FOR

LARGER POWERS.
The same duplex system can be used with

greater or less separation of aerials and wave-
lengths, depending upon the power. Obviously
also in certain cases it will be possible to use
a separate heterodyne and not the heterodyne
effect of the near -by transmitter.

COMMERCIAL 3 kW. C.W. TELEGRAPH TRANSMITTER.

Marconi type valre transmitter. The power panel is on the right, and the rectifier and oscillator valve panel in
the centre. The air dielectric condenser is enclosed in a cage on the left. Tuning inductances are on either side.

ELEMENTARY INSTRUCTIONAL LECTURE.
An experimental Lecture dealing with the Principles of Radiotelephony, and primarily

intended for Associates of the Radio Society of Great Britain, will be given by Mr. G. G. Blake,

M.I.E.E., A.Inst.P., at the Institution of Electrical Engineers on January 12th, at 6.30 p.m.

Tickets will be sent to Associates. All interested are invited, and tickets can be obtained by

sending a stamped and addressed envelope to Mr. Leslie McMichael, Hon. Secretary, The
Radio Society of Great Britain, 32, Quex Road, West Hampstead, N.W.6.
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A Five -Valve Experimental Receiver
By RALPH W. H.

pERUSAL of the Questions and Answers
columns of The Wireless World and
Radio Review each week indicates

that there are many who are desirous of practical
constructional details and designs for ex-
perimental receivers, so that the writer begs
to offer a description of his set, in the hope
that it may suggest lines on which to work,
to some, at any rate, of the many seeking
information.

No very special fea-
tures are claimed for
this instrument, but it
incorporates one or two
novel " gadgets "-if I
may be permitted to use
a term beloved of the
ardent wireless enthu-
siast-which may be of
help and interest alike to
the dyed - in - the - wool
" ham " (an apt American
term for the radio " old
stager "), or the beginner

Although an experi-
menter, and constantly
trying out various new
ideas and arrangements,
the writer has a passion
for neatness and order
in the matter of instru-
ments, their disposal on
the operating table, con-
necting wires, etc., a fad,
perhaps, but one that
possibly has saved many burnt-out valves,
shorted H.T. batteries, etc., so that throughout,
the aim has been to preserve a neat appearance
and yet be able easily to carry out experimental
alterations in the coupling of valves, circuit
arrangements, values of various components,
etc. Partly for appearance, but mainly for
economy of space and accessibility, the sloping
front cabinet type of instrument has been
adopted.
CABINET.

The cabinet is of French polished mahogany
,', in. thickness throughout. Dovetailing is
employed in the construction. The following
are the dimensions : 16 ins. long by 10 ins.
high by 4 ins, deep at the top, 6 ins. deep at

Fig. I.

BLOXAM.

the bottom. It is provided with a removable
back, sliding vertically upwards in guides,
so that it is an easy matter to get at the internal
connections without having to remove the
ebonite panel from the front, with the attendant
unscrewing that this would entail.
PANEL.

The panel is of On. ebonite 16A ins. by
10 ins., which was procured cut to rough
size. The edges were filed to size, bevelled

Front view Aiming iolerchoogroble H. F. ioterrolre rooplioo
orro»yement of coo/robs,

and polished, while held in the vice, after the
centres for all holes had been marked off.
Here a word of warning to the unwary.
The writer once traced an obscure case of
" no signals " to the fact that the gentleman
in question had marked off centres with heavy
pencil lines, thus providing high resistance
leaks all over the panel A scriber should be
used, the lines being scratched lightly, on
the reverse side of the panel of course. The
edges, and finally the face side of the panel,
were polished with bathbrick and oil, a little
oil being rubbed on to a piece of flannel
smeared lightly with the powdered bathbrick
and then applied to the ebonite with plenty
of " elbow grease " until all scratches are
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removed. The final polish is applied with a
perfectly dry and clean flannel. No more
bathbrick and oil should be used than is
absolutely necessary.
VALVE COUPLINGS.

Having heard and read the praises of other
experimenters on their particular fancies for
the four well-known methods of intervalve
coupling, namely, " high frequency trans-
former," " tuned anode," " resistance capacity"
and " low frequency transformer "-and com-
binations of these, the set was designed so
that any of these couplings could be readily
used at will, and quickly changed, in order
to allow of comparison on a given signal
reception. Many amateurs do not appear to

t'iy. 2. The interior.

realise how easily these changes can be accom-
plished.

The diagram of connections (Fig 4) shows
at W and X the " R " valve sockets providing
the means for coupling between the first and
second, and the second and third valves,
while Fig. 3 shows at A, B, C and D, the four
usual methods of coupling between valves-
respectively, " resistance capacity," " tuned
anode," " H.F. transformer " and " L.F.
transformer." Immediately below, at A
B1, C1, D are shown the connections required
on the plugs to couple the valves in that par-
ticular manner, the plugs being of course
provided with " R " valve pins to fit the sockets
W and X. A short study of Fig. 3 will show
that it is simply a matter of bringing four
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leads-from " plate " and " +H.T.," and
" grid " and " negative filament " of the two
valves to be coupled-to a suitable socket.
Receivers fitted with" R " valve holders to take
H.F. " plug-in " transformers provide all
that is necessary. It is essential however
to ascertain the exact order of internal con-
nections of the four legs or sockets. It should
be pointed out here that in the receiver
described, the coupling between the first
and second, and the second and third valves
only, can be altered in this way, the last two
valves being permanently low frequency trans-
former coupled. The extra two valves are
added for loud speaker working. If desired,
however, all intervalve couplings could be

arranged for inter-
changing, as will be
readily seen, the only
requisites being addi-
tional plugs, sockets
and tuning condensers.
Normally, however, two
high frequency valves
will be found sufficient
for the average experi-
menter to work with.
In the case of resistance
capacity and tuned
anode plugs, these are
made of gc-in sheet
ebonite 2i ins. square.
Four valve pins (these
can be purchased from
dealers) are tapped into
the ebonite at corres-
ponding positions to the
usual pins at the base
of the "R" type valve.

Connections are taken through small holes
drilled close to the corresponding pin, and
the wires soldered, or if desired, may be
held under a nut.

The coupling condensers are made as

follows :-Four plates t in. square with
" tabs " a in. by I in. are laid with alternate
" tabs " to each side in the usual manner.
The dielectric consists of mica (the writer
has also used thin paraffin waxed paper) 0.002
in. thick, the whole being bound with strips
of waxed paper, and covered with a strip of
empire cloth for neatness. The plates are
made of thin sheet brass, 09307 in. thickness.
The tabs are bent double with connecting
wires between, and soldered It has been
found that the value of these condensers
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is not critical. The resistances used are of the
" pencil " form mounted between clips, so
that they may be readily interchanged. Re-
sistances of 50,000 ohms are used for short
wavelengths (up to 2,000 metres). Above
2,000 metres 8o,000 ohms has been found
most satisfactory. It is not advisable to attempt
to make these resistances, as the commercial
article of well-known make will be found most
satisfactory, being constant in value and free
from parasitic noises. For the " tuned anode "
circuit plugs, condensers were made as des-
cribed for resistance -capacity coupling. The
coils were made in the form of a " hank "
wound on a 2 -ins. diameter former, the coil
being wound up with cotton when complete.
Sixty-four turns of No. 33 S.W.G. D.S.C.
wire was found satisfactory for 300 to 500
metres range. Honeycomb coils were also

A
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For L.F. transformer coupling the
" primary " and " secondary " of an intervalve
transformer are connected to a four -pin
plug for insertion in " W " or " X " (Fig. 4).
VALVE SWITCHING.

Reference to the diagram of connections
(Fig. 4) will show the method adopted in order
to use as required, three only, or the whole
five valves. Connection from the 'phone
transformer (external to the instrument) is
made to a two -pin plug. It is only necessary
to insert this plug across the two " filament "
legs of the socket " Y " in order to connect
the 'phone transformer between the plate of
the third valve and positive H.T. A " fixed "
'phone condenser will be seen connected
across these legs. It will be seen that the
primary of the intervalve transformer is
connected across the " grid " and the " plate "

C D
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Fir/. 3. The four usual systems of intertvdee eouplihy awl the yethod of eottneeting up mire Prtekets to r0%'et
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used, ten layers on the former to be described,
being found correct for the above wavelengths.

With similar plugs, " reactance -capacity "
coupling may be employed. Coils for these
should be wound with silk -covered resistance
wire of about 36 S.W.G. The resonance
peak is thereby flattened as compared with that
obtained with the " tuned anode " coil.
While somewhat getting over the difficulty of
tuning the circuit, this arrangement reduces
the amplification slightly.

High frequency transformers were purchased.
Some were also made, 6o turns of 4o S.W.G.
D.S.C. wire being found correct for 300 to
700 metres, the former being 2 -A, in.
diameter, and having a slot in. wide by in.
deep, primary separated from secondary by a
layer of silk ribbon.

legs of this socket.
In order to operate five valves, a special

plug is inserted in the socket " Z," the " grid "
and the " plate " pins being each connected
to a filament pin as shown dotted at " Y."
Thus the transformer " primary " is now
connected between the plate of the third
valve and positive H.T. in the place of the
'phone transformer. The two -pin 'phone
transformer plug is now inserted in the socket
" Z " connecting the primary between the
plate of the fifth valve and -4- H.T. The
filament rheostat for the fourth and fifth
valves is now switched " on." Dewar switches
could be used for this switching operation if
required, although of course slightly more costly.

The whole of the construction of the set
was carried out with a few simple tools-a
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breast drill being perhaps chief amongst
them, and with the exception of filing the
ebonite panel, was all done on a kitchen table.

Fig. i shows the photograph of the front
of the instrument, while Fig. 2 shows the rear
of the panel.

The two H.F. condensers have each seven
fixed and six moving vanes-capacity approxi-
mately o.00025 mfds.

" Series -parallel " switch for A.T.C. (con-
nected externally to the instrument) is seen
in Fig. t between the coupling sockets.

Filament rheostats are provided for first
two, the third, and the fourth and fifth valves.

At the top left-hand side of the panel
(Fig. I) will be seen five pairs of terminals.
These are respectively, from the top down-
wards : aerial and earth, A.T. inductance,

'-0
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0
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are of extremely low self capacity, provided
no more shellac is used than is necessary
to hold them firmly together.

In conclusion, a few words as to experience
in working this set on the goo metres wave-
length particularly.

H.F. transformer coupling gives very fair
results, but requires careful and somewhat
critical adjustment of the H.F. tuning con-
densers. Two makes of transformers, and
also home-made ones were tried. Tuned
anode coupling requires extremely critical
tuning when using the honeycomb coils, but
is somewhat more flexible when using the
small hank coils. Signal strength is much
greater than with H.F. transformer coupling.
Resistance capacity has been found by far the
most satisfactory, being more stable, and no
adjustment being required.

001, F

O

O

Fig. 4. Circuit diogrolo of the Experimeolol MCI irer.

reaction to plate of first valve, reaction to plate
of third valve, variable condenser (A.T.C.),
The four terminals at the right of the panel
are for connection of H.T. and accumulator.
Reference to Fig. 2 will show that the plate
circuit connections are brought out well
clear of the connections to the grid circuits,
in order to minimise capacity effects.

Tuning coils are of " honeycomb " pattern,
hand wound, the former used being 2 ins.

o diameter and having 21 pins on each side.
The width of the coils is i in. Three are used
at a time in the coil stand, one being A.T.I.,
one the C.C.I., and the third the reaction.
For inductance 6i ins. or seven layers will
be found suitable for 35o to 80o metres range
with " series " A.T.C., the reaction having
about eighteen layers. This information is
given for the guidance of those who wish to
make similar coils, and the writer assures
them it is well worth while. These coils

0

NAN% LT
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As regards signal strength, it is far superior
to H.F. transformer, and is hardly perceptibly
weaker than with the tuned anode circuit
coupling. Also clearest results are obtained
with this coupling on telephony, the only
disadvantage being the higher H.T. voltage
necessary, 7o to zoo volts being used. Owing
to the difficulty of tuning when using the trans-
former or tuned anode coupling, it is almost
impossible to follow a conversation between
two stations on slightly different wavelengths,
and is therefore only useful on a prolonged
transmission. The writer has not personally
tried it, but a friend of his reports successful
working with resistance coupling on 200
metres, having heard 2 JZ (Aberdeen) here -
24 miles east of London. The writer is well
aware of the revolutionary statement which
he has made, as theoretically, resistance
coupling on short wavelengths (below r,000
metres) is not efficient.
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Electrons, Electric Waves and Wireless
Telephony-XI V.

By Dr. J. A. FLEMING, F.R.S.

The articles appearing under the above title are a reproduction with some additions of the
Christmas Lectures on Electric Waves and Wireless Telephony given by Dr. J. A. Fleming, F.R.S.,at the Royal Institution, London, in December andJanuary, 1921-1922. The Wireless Press, Ltd.,has been able to secure the serial rights of publication, and any subsequent re -publication. Thearticles are therefore copyright, and rights ofpublication and reproduction are strictly reserved.

VI.-TELEPHONY AND SPEECH TRANSMISSION.
I. NATURE OF ARTICULATE SOUNDS.

BEFORE we can discuss the application
of the scientific facts and principles
previously described in the development

of practical wireless telephony it will be
desirable to preface it by a little further con-
sideration of the physical nature of articulate
sounds and some description of the instruments
employed in the transformation of the energy
of aerial vibrations involved into or from
correspondingly varying electric current energy.

It has been explained that aerial waves consist
in a state of compression at some point in the
air, associated with an accompanying state of
rarefaction, which states are not stationary at
one place, but are propagated through the air
with a velocity of about i,ioo ft. per second at
ordinary temperatures. The production of
these compressional and rarefactional regions
is the result of oscillatory movements of the
air particles moving to and fro along the line
of propagation of the wave. If the motion of
the air molecule resembles that of the bob of a
long pendulum it is called a simple harmonic
or simple periodic motion. The corresponding
aerial waves are called simple harmonic waves,
and the sensation they produce when acting
on the human ear is that of a pure or simple
tone such as that given out by a tuning fork or
open organ pipe gently blown.

We have also explained that the oscillatory
motion of the air particle may be of a more
complicated nature, such that the displacement
of the particle or the air pressure at any
point and at various times, can only be repre-
sented by the ordinates or heights ofa complex
curve called the wave -form curve, the hori-
zontal distances representing the flow of time.
The wave form of a pure musical tone, or

simple harmonic wave, is a curve called a sine
curve (see Fig. 74).

It has been mentioned that, however com-
plicated or irregular a wave form curve may
be, it can always be imitated by adding together
the ordinates of suitably placed simple harmonic
curves of various amplitudes and of wave-
length in the ratio of 1, 1, , A, etc., or some
selection of such waves.

These last are called the harmonic con-
stituents of the complex curve.

Fig. 74. .1 Simple Sine rum, or Si nple Harmonic
Curve, being the wave form of a pure namical tone.

The equivalent statement in terms of
sensations of sound is that any continuous
sound having any quality corresponding to a
certain wave form can be reproduced by
simultaneous pure sounds or tones of suitable
amplitude and phase difference. If, then, we
consider the nature of the sounds made in
articulate speech we find that very broadly
they may be divided into two classes, viz.,
(i) Continuous sounds, which are uttered by
placing the mouth cavity, lips and tongue, in
certain positions, and then forcing air out from
the lungs. These sounds can be emitted as
long as the breath lasts.

If we except certain sibilant hissing or
rolling sounds, such as those indicated by the
letters s, sh, th and r, we may call the remain-
ing continuous sounds vowel sounds. In every
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language there are a large number of such
sounds of different quality, and therefore,
physically speaking, different wave forMs.
In English there are about 19 or 20 sounds
which are expressed by different modes of
sounding the so-called vowel letters a, e, i, o, u,
or combinations of them, such as au, ou, ei,
a, a., etc.

Then we have also (ii) discontinuous or
consonantal sounds, which for the most part
are various abrupt modes of beginning or
ending the utterance of a vowel sound. All
spoken languages are made up of certain vocal
elements called syllables, which, combined
together or alone, make words. A syllable
comprises generally a vowel sound, which may
be begun or ended with a consonantal sound
or some other continuous sound of short
duration. Physically speaking, and outside of
ourselves, such syllabic sounds consist in short
trains of damped aerial waves of complex wave
form and of a certain amplitude and wave-
length, determining the loudness and pitch of
the sound, the said trains being begun or ended,
perhaps, in an abrupt or irregular manner
corresponding to the consonant. The acquire-
ment of a language consists in learning to
associate particular vocal sounds, or groups of
them, with certain objects, actions, or ideas.

The art of speech consists in being able to
so control the vocal organs, larynx, lips, tongue,
mouth cavity, breath, as to create the types of
air wave trains which are by custom associated
with certain ideas, things, actions, or wants.
The human ear, by education, acquires an
extraordinary power of distinguishing between
the wave forms of aerial waves which strike the
tympanum, and noting the manner in which
this wave train begins and ends. If, for
instance, we pronounce the monosyllabic
words day, die, do, dough, or tea, tie, too, toe,
we are, in fact, creating short rapidly damped
wave trains of aerial waves differing somewhat
in wave form and in the manner in which the
wave train begins. Each of these words is
associated in our minds with a thing or idea,
and a word is therefore a more or less com-
plicated sound of a certain finite duration and
wave form which, when made, raises in the
mind of a hearer an idea or conception similar
to that in the mind of the speaker.

In order that the word shall be correctly
interpreted by the hearer, it is necessary that it
shall be uttered with sufficient loudness and
sufficient clearness. This implies that the
sound waves must have adequate amplitude and

sufficiently well defined wave form both in the
terminal and medial portions of the wave train.
The proper pronunciation of the terminal
consonants in each syllable is important. Far
too many people mumble or clip their words
or run them together in speaking.

It is astonishing how few of those whose
trade it is to speak in public, such as clergymen,
barristers and politicians, are properly trained
in the art of elocution.
2. TELEPHONE TRANSMITTERS.

The problem of transmitting speech to a
distance, that is, the art of telephony, consists
in arranging means by which the aerial vibra-
tions constituting speech sounds which are
uttered at one place can be reproduced at a
distant place with sufficient amplitude and
correctness of wave form to be heard and
understood.

Although various attempts and suggestions
for the solution of this problem had been made,
no one had completely solved it until Alexander
Graham Bell invented, in 1875, the speaking
telephone, and this, coupled with the inven-
tions of Edison, Hughes and others, as regards
the carbon microphone transmitter, gave us
practical telephony capable of operation in
everyday life. Except in matters of detail,
it is remarkable that the fundamental principles
of the apparatus remain to -day what they
were forty-six years ago.

Bell realised at a very early stage in his
experiments that to achieve telephony by the
aid of an electric current, the current in the
wire must vary in strength with time exactly
in accordance with the variations in air pressure
made by the voice of the speaker at a point
neat his mouth. This means that the current
must be an undulatory current.

Bell's solution of the problem of telephony
was a remarkable stroke of genius, involving
as it did the production of a novel yet most
simple appliance which could act both as
transmitter and receiver. He placed on the
pole of a bar, or poles of a horseshoe -shaped
permanent magnet, soft iron pole pieces wound
over with insulated wire. Very near to these
pole pieces was fixed a circular flexible disc of
thin iron about 2.1 ins. in diameter (see Fig. 75).
When the coils of wire are traversed by a
fluctuating electric current the magnetic poles
are either weakened or strengthened a little.
The disc, or diaphragm, as it is called, is
therefore cupped, or bent in a little more, or
else springs back suddenly. The amplitude
of motion of the centre of the diaphragm is in
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any case extremely small, never exceeding
/moth of a millimetre, }et the blow it

inflicts on the air is sufficient to create an air
wave, and therefore an audible sound, and the
movements of the disc respond so quickly to
changes in the current that the receiver can
impress upon the air waves of a complex wave
form which yield intelligible speech sounds.

Fig. 75. Section of a Bell Magneto Telephone.

On the other hand, if we speak to the
diaphragm the changes of air pressure made
by the speech waves against the disc press it
in or out. When the iron disc is moved
nearer to the magnet poles it increases the pole
strength slightly, and this creates an induced
electric current in the surrounding coils of
insulated wire, the variation in which copies
to a certain extent the motion of the disc.

Hence, if two similar telephones have their
coils joined by a pair of transmitting wires,
speech made against the diaphragm of one
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telephone is faintly repeated by the diaphragm
of the other, and the arrangement conveys
audible speech to a distance.

It was, however, soon found that although
the above -described Bell telephone is a
remarkably good speech reproducer, it is not
very effective as a transmitter, and it was soon
replaced in this respect by the carbon micro-
phone resulting from the discoveries and
inventions of Edison and of Hughes.

In this transmitter the movements of the
disc or diaphragm created by the speech
sounds is made to compress more or less some
granules of graphite or hard conductive carbon,
and this pressure varies the electric con-
ductivity of the mass of granules. Hence, if
this carbon forms part of the electric circuit
of a voltaic battery, changes of current will
take place in that circuit corresponding to the
movements of the diaphragm.

Without entering into details of development
we may describe one or two modern microphone
transmitters as used in telephony, both with
wire circuits and in wireless telephony as well.

In its usual form one of them is termed a
" solid back " transmitter. It was invented
by Mr. A. C. White in America. It comprises
an ebonite trumpet -shaped mouthpiece, which
may be replaced by a large metal cone, the
function of which is to collect the sound waves
and converge them on to a thin circular
diaphragm or disc of aluminium, about 2i ins.
in diameter, and about iiso in. in thickness.
This diaphragm is clamped at the edges
between rubber rings, and the speech waves
collected by the mouthpiece or trumpet set
the disc in vibration, pressing it inwards in
concfte form to an extent which depends on
the amplitude of the sound wave and on the
wave form of the latter, or else causing it to
bulge out again. Behind this diaphragm is a
small flat circular metal box carried on a rigid
cross arm. The bottom of this box is covered
with a thin disc of hard carbon like a wafer.
The lid or top of the box is a thin mica disc,
to the inside of which is clamped a similar hard
carbon disc. There is a very shallow space
between the two carbon discs, which is partly
filled with small granules of graphitic carbon
or coke (see Fig. 76). Wires are connected to
the two carbon discs, and the centre of the
mica diaphragm is connected by a metal screw
with the centre of the aluminium diaphragm.
Hence, when the latter is set in vibration by
the speaking voice it causes a similar movement
of the top carbon disc, and the carbon granules
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are more or less squeezed together, and their
electrical resistance varied in the same manner
as the movements of the outer diaphragm.

The electrical resistance of the carbon
granules may be about 30 ohms in their normal
condition, and it falls in resistance under the
influence of the compression due to speech
waves, but the actual variation of resistance in
telephonic work is not more than about
5 or io ohms above or below the normal.

Fig. 76. .4 solid back granular Carbon 31 icroplame
Tra won liter.

Another successful form of carbon trans-
mitter is the Ericsson (see Fig. 771.1t In this

Fig. 77. .4n Ericsson Carbon Microphone Trans-
mitter.

case the diaphragm which is acted upon by the
speech sounds is a thin carbon disc 2.5 ins. in
diameter and 0.04 in. in thickness. Behind this
diaphragm is a carbon block, and a small
interspace between the two is filled with small
carbon granules. These are prevented from
falling out by means of a ring of felt which
encloses the circular carbon block. The normal
resistance of this transmitter is zoo ohms, and
it varies in operation between 5o and 170 ohms.
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A trumpet -shaped mouthpiece is used to
collect the sound waves and converge them on
the diaphragm, and between the inner end of
this trumpet and the carbon diaphragm is a
disc of oiled silk to keep the moisture of the
breath from entering the microphone chamber.
In most carbon granule microphones trouble
sometimes arises from the " packing " of the
granules, and from the sticking together of
these granules, either due to moisture from the
breath entering the granule chamber or from
heat produced by the current.

The slight compressions due to speech move-
ments of the diaphragm then fail to make the
necessary variations in resistance. Great
ingenuity has therefore been expended in the
invention of liquid microphones, such as those
of Q. Majorana and J. Valli* or by using
continually renewed supplies of carbon granules
as in the falling carbon powder microphone of
Marzi. Nevertheless, the only type of tele-
phone transmitter which has obtained extensive
use in practical telephony is the carbon granule
microphone.

In arrangements for wireless telephony
employed before the application of the ther-
mionic valve as a generator of continuous
waves, it was necessary to modulate rather
large currents of 5 or io amperes by a micro-
phone transmitter.

The carbon granule telephone transmitters
in ordinary use, such as those above -described,
will not operate satisfactorily with more than
about half an ampere of current passing through
them. Hence many arrangements were sug-
gested for using a number of transmitters in
parallel or together, but it is extremely difficult
to secure an equal division of current between
the instruments so that all the microphones
shall take an equal share of the duty of
modulating it. These arrangements need not
be described, as they are now rendered
unnecessary by the powers and remarkable
properties of the thermionic valve as described
later on. It is, however, necessary in nearly
all cases to associate with the microphone an
induction coil for the following reasons.

The variation in resistance of the carbon
granule microphone is, in general, only a
fraction of its normal resistance, which may be
from 3o to too ohms. Suppose, then, that
such a microphone, in series with a few cells
of a battery, is placed in a circuit which has a
much higher electrical resistance than the
microphone itself. It will be evident that any
variation in resistance of the microphone
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produced by speech made against the dia-
phragm will only vary the total resistance of the
circuit by a much smaller percentage than that
by which the resistance of the carbon micro-
phone itself is varied (see Fig. 78).

T

is. A diagram illustrating a simple telephone
,;,nit. M is the carbon microphone transmitter,
11 is the battery, 7' the telephone induction coil,
ml 11 is the receiving telephone.

This difficulty is overcome by the use of an
induction coil as first suggested by Edison.
We provide a small induction coil T, consisting of
two insulated wires wound over a small bundle
of iron wires (see Fig. 78). The resistance of
one primary wire may be about t ohm, and the
resistance of the other, or secondary wire, may
be about 25 ohms. If, then, we join in series
the primary wire and the carbon microphone M
and a battery B of a few low resistance cells, it
will be evident that any variation in the resist-
ance of the carbon microphone due to
vibrations of its diaphragm will create variations
in the current flowing through the circuit of
nearly equal percentage to the variations in
microphone resistance. Then any changes in
the current flowing through the primary
wire of the induction coil will create corres-
ponding variations in the electromotive force
induced in the secondary wire.

The line wires are attached in ordinary wire
telephony to the terminals of this secondary
circuit, so that the current transmitted is an
induced current, and this passes through the
receiver telephone R at the listening end.

In the case of wireless telephony, as will be
explained later on, the secondary electromotive
force is used to vary the potential of the grid
of a thermionic valve called a control valve.

A method which avoids the use of an
induction coil is to join a number of microphone
transmitters in series so that they are all
equally affected by the voice, but the total
resistance variation is then the sum of the
variations of each microphone separately.

The construction of the Bell magneto -
receiving telephone has been the subject of

numerous improvements in details of con-
struction. In place of a single steel bar
magnet as originally used, two bar magnets
made of tungsten steel are used, which are
fixed parallel to each other at a little distance
apart, and connected at one end by an iron
distance piece. Or else an elongated horse-
shoe magnet is employed (see Fig. 79). On

fly. 79. British Post Office type of Magneto
7', le phone receiver.

the free outer poles are fixed L-shaped soft
iron pole pieces on which coils of insulated
wire are wound. The magnets are contained
in a non-magnetic metal tube, which is wider
at the outer end. On this outer end is fixed
a thin disc made of a steel called " Stalloy,"
which contains about 2.75 per cent. of silicon.
This steel disc is about 2f ins. in diameter, and

moth in. in thickness. This diaphragm is
so fixed that there is an interspace of about
o.oi6 in., or about t both of an inch between
the flat ends of the pole pieces and the inner
surface of the metal disc. The lines of magnetic
force which spring from one pole of the magnet
pass across this air gap through the iron
diaphragm, and back across the air gap to the
other magnet pole. The circular diaphragm
is therefore sucked or cupped in at the centre,
due to the magnetic pull of these poles. If,
then, an electric current is sent through the
coils of wire wound on the pole pieces it will
either increase or else weaken this attraction
If we call H the magnetic force due to the
magnet alone, and h the magnetic force due to
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the current in the coils, then the force can
vary from H-1- h to H - h, according to the
direction of the current. The attraction or
pull on the diaphragm varies as the square of
the magnetic force or flux, as it should be
called, and hence the attractive force varies
between (H+ h) and (H - h). The difference
is 4 Hh, and hence depends on H as well as h.
It is therefore important to have magnets in
the receiver as strong as possible. The material
generally used for them is steel containing
5 or 6 per cent. of tungsten, and t or 2 per cent.
of chromium. The finished magnets are
made very hard by quenching from a red heat
in ice -cooled water to give them the power of
retaining magnetism. Recently a type of steel
has been invented at Sheffield called cobaltcrom,
containing about 15 per cent. of cobalt and
15 per cent. of chromium. It has a much
higher magnetic coercive force than tungsten
steel. Moreover, it stores up about double the
magnetic energy for the same volume of metal.

Fig. 80. Watch form of Magneto -Telephone receiver
with the diaphragm removed to show the magnet and

the coils.

It has the great advantage that it does not
require hardening from a red heat in a liquid,
and hence the finished magnets are not so
liable to be warped out of shape in quenching.

It is important that the small air gap between
the magnet poles and the diaphragm should
remain of perfectly constant width. The
coils of wire wound on the soft iron pole -pieces
are made of fine silk -covered copper wire,
and may be of resistance between 6o ohms
and 4,000, according to the purposes for which
the receiver is used.

In wireless telephony the type of receiver
generally employed is called a double head
telephone. It has two receivers of watch -
shape, attached by flexible joints to a steel
or aluminium head -band, which passes over
the top of the operator's head and holds the
two receivers against the ears.

The receivers are in circular watch -shaped
cases, made of ebonite or aluminium (see Fig. 8o,
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The magnets are flat rings of steel, with
L-shaped soft iron pole pieces screwed to them,
on which are wound rectangular shaped coils
of extremely fine silk -covered copper wire
(No. 40, or even No. 6o, standard wire gauge),
so as to obtain a very high resistance of 2,000 to
4,000 ohms. The two receivers on the headband
have their coil circuits in parallel (see Fig. 81),

Fig. 81. Double head telephone receiver with spring
head band (S. Brown).

In the case of loud -speaking receivers the
construction is the same as in the portable
receivers, but the magnets and diaphragms are
larger, and a trumpet -shaped sound projector,
like the horn of a gramophone, is attached.
A very good example of this type of instrument
is the loud speaker of Mr. S. G. Brown, by
which telephonic speech can be heard by several
hundred persons at once in a large theatre
(see Fig. 82).

Fig. 82. Loud speaking Telephone of S. G. Brown.
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Mr. Brown has also invented very excellent
forms of double head telephones which are in
extensive use for wireless telegraphy and
telephony. He has devised a form of alu-
minium head -band and self-adjusting swivel
receiver holders which are comfortable to
wear on the head, and by which the receivers
are kept gently pressed against the ears
(see Fig. 81). The electrical construction of
the receivers, as used for wireless telegraphy,
is somewhat different to the standard magneto
pattern. In place of an iron diaphragm there
is an iron reed, or strip of iron, the natural
vibration frequency of which can be adjusted
by a screw within limits. To this is screwed
an aluminium diaphragm, which is coned and
spun into a special fitment, which is covered by
an ebonite cap with holes in the centre (see
Fig. 83). The resonance frequency of this
receiver can therefore be adjusted to suit the
musical note of the wireless signals in
telegraphy.

In the case of receivers for wireless telephony
this adjustment is not required, but the

resonance frequency is adjusted to agree with
the mean or standard telephone frequency,
generally about Boo or goo cycles per second.
The coils of receivers for wireless telephony
in use with valve or crystal receiving sets are
now always wound with a direct current
resistance of about 4,000 ohms.

Fig. 83. Interior Construction of the resonance
telephone receiver of S. C. Brown, ehowing he

vibrating Neel reed.

(To be continued )

The Transatlantic Transmitting Station 5 WS on View.
THE transmitting station 5 WS, erected by

the Radio Society of Great Britain for
the Transatlantic Tests, will no doubt

be of particular interest to members of the
Society, especially in view of the success re-
ported on page 478 of this issue. It has there-
fore been decided to open the station to visitors
who are members of the Society or of affiliated
societies on January 8th, 9th and loth, from
2 p.m. to 7.30 p.m. Between the hours of
6.3o p.m. and 7.3o p.m. on each of these three
days it is hoped to show the station running.

The station is located at the Electric Power
Station of the County of London Electric
Supply Company at Wandsworth. A building
to house the apparatus and the use of the site
for the aerial has very kindly been loaned by
the Company, and in this connection it is
desired to take the opportunity of mentioning
that in previous announcements the name of

the Company has been incorrectly given.
It is hoped that all who can do so will visit
the station.

The site is not ar from Wandsworth Bridge
and Wandsworth station, and the address of
the power station is The Causeway, Wands-
worth.

Readers are reminded that an experimental
lecture on the Elementary Principles of Radio
Telephony will be given by Mr. G. G. Blake,
M.I.E.E., on January 12th, at 6.3o p.m., at the
Institution of Electrical Engineers. This lec-
ture has been specially arranged by the Radio

.Society of Great Britain for the benefit of
Associates of the Society and others new to
wireless. Tickets for admission may be ob-
tained on application to the Hon. Secretary,
31, Quex Road, W. Hampstead, N.W.6.
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Wireless Club Reports
NOTE.- l'oider this heading the Editor will be pleased to give publo ,'"at to reports of the meetings of Wireless
Clubs and Societies. Such reports should be submitted without covering letter and worded as concisely as
possible, the Editor reserving the right to edit and curtail the reports if necessary. The Editor will be
pleased to consider for publication papers read before Societies. An Asterisk denotes
affiliation with the Radio Society of Great Britain.

Correspondence with Clubs should be addressed to the Secretaries (tired in every ease unless otherwise stated.

Glasgow and District Radio Club.*
Hon. Secretary, Mr. W. Yuji!. 93, Holm Street.

(Ilamgow.
Membership is now well over 200. On November

16th Captain Norman Turner lectured on his
army experiences.

Mr. McLennan, on November 30th, lectured
y on the " Elementary Principles of 1Vireless Com-

munication." He treated the subject practically
from the beginning in as simple terms as possible.
and this was no doubt one of the most instructive
lectures of the season.

On December 14th, Mr. A. F. Gray, another
Vice -President, demonstrated a two -valve set
which lie had constructed.

The next meeting was on December 21st, and
was an open night. As the matter of fading in
connection with transmissions of telephony from
the broadcast stations has been causing club mem-
bers a considerable amount of trouble, six members
had arranged to listen in specially to the full pro-
gramme of Manchester broadcasting station on
a particular night. These reports are being
tabulated by Mr. Pick, of the Committee, who has
kindly consented to open a discussion on this
subject.

On January 11th. 1923. a lecture on " Grid
Potentials will be given by Mr. Pick.

Hackney and District Radio Society.*
Hon. Secretary. Mr. E. R. Walker, 48. Dagmar

Road, E.9. (Letters only.)
On December 14th, at the Y.M.C.A., Mare Street,

Hackney. the Vice -Chairman, Mr. Cunningham,
presided. A very interesting discussion took place
on radio subjects in general. The Secretary, Mr.
%Valker, invited questions and replied.

New members are joining. On January 1st.
1923, the new subscriptions came into force, as
follows : -Senior members (18 years of age and
over), 10s. per annum, entrance fee 5s. ; junior
members (under 18), 5s., entrance fee 2s. 6d. New
members and visitors are always welcome, especially
ladies.

" High Frequency Currents and Testa Coils "
was the title of lecture by Mr. A. Valins on Decem-
ber 21st. Experiments were carried out in darknass
in order to show the best effect.

Belvedere and District Radio and Scientific
Society.*

Hon. Secretary, Mr. S. G. Meadows, I, Kent sh
Road, Belvedere Kent.

The evening of December 15th was devoted
to a discussion, led by Mr. S. G. Meadows.
" The Difficulties Experienced by the Radio
Amateur."

This being the first whole evening given to dis-
cussion. the Secretary acquainted the meeting
with the rules governing discussions.

At 9.45 p.m. the Marconi concert was tuned -in.
it was proposed to make discussions a regular

feature, and to set aside one evening in each month
for this purpose.

Durham City and District Wireless Club.*
Hon. Secretary, Mr. Geo. Barnard. 3, Sowerby

Street, Sacriston, Durham.
There was a large and varied programme on

December 15th. Mr. Geo. Barnard lectured on
" Transmitters Using Valves." The Chairman,
Mr. F. Sargent, F.R.A.S., then commenced the
question period. A special three -valve circuit
submitted by Mr. Chapelon was criticised. The
arrangement was entirely new to all the members,
and it has been decided to bring the circuit up again
at some future meeting.

Apparatus brought by Mr. Clarke and Mr.
Rennet' was inspected.

New members are welcome every Friday night
at 7.30 p.m. in the Y.M.C.A., Claypath, Durham.

Smethwick Wireless Society.*
Hon. Secretary. Mr. R. H. Parker. F.C.S.,

Radio House, %Vilson Road, Smethwick, Staffs.
A meeting on December 8th unanimously

decided to hold a series of public demonstrations
of telephony during the following week. Those
responsible were accorded a hearty vote of thanks
by the members at a meeting on December 15th.

The Society has purchased several books with
view to forming a library. Mr. C. M. Kay was
appointed librarian.

On .January 12th the Society opens with a general,
meeting.

The President. Mr. R. W. Hutchinson, M.Sc.,
A.M.I.E.E., F.G.I., will give his presiden-
tial address on January 19th. Also Mr. Harry
Garrett, B.Sc. and Mr..f. Stoney, B.Sc., A.M.I.NI.E.,
(Vice -Presidents), have promised to give lectures.
There is an excellent syllabus arranged for the
1923 session.

Wolverhampton and District Wireless
Society.*

Hon. Secretary, Mr. J. A. H. Devey, 232, Great
Brickkiln Street, Wolverhampton.

On December 6th, a short paper was given by
Mr. G. W. Jones. This was a continuation of the
previous week's meeting at which members gave
five to ten-minute papers on any wireless subject.

Southend and District Radio Society.*
lion. Secretary, Mr. A. L. %Vhen, 4, %Vimborne

Road, Southend-on-Sea.
A meeting was held at the Technical Institute

on December 15th. A lecture was given by Mr.
Percy Barnes on " Cathodic Bombardment."
He demonstrated by means of X-ray apparatus.
A lecture and demonstration on the Reinartz

C2
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tuner with two valves note magnification was
also given by Mr. F. A. Mayer.

It has been decided to alter the name of the
Society from Southend and District Wireless
Club to Southend and District Radio Society.
West London Wireless and Experimental

Association.*
Hon. Secretary, Mr. Horace W. Cotton, 19,

Bushey Road, Harlington, Middlesex.
The third annual general meeting was held on

December 5th.
The ('resident, Mr. George Oxford, said that the

membership had more than doubled its number
since the last annual meeting. He thanked the
Vice -President, Mr. F. E. Studt, for the very hard
and instructive work he had done during the past
session, and presented to him, on behalf of the
Association, a ease of pipes.

The Secretary gave a short outline of the work
accomplished by the Association and its members
during the past year.

The various reports having been received, the
following appointments were made :-President,
Mr. George Oxford ; Vice -Presidents, Mr. F. E.
Studt and Mr. F. 0. Read ; Hon. Secretary, Mr.
H. W. Cotton ; Hon. Treasurer, Mr. A. Labram ;
Instrument Steward, Mr. A. 1'. Dobson ; Librarians,
Messrs. C. and R. Hillyer Committee, Messrs.
.1. F. Bruce, R. Cole, T. L. Mullings, L. Shepherd,
W. T. Fair, and P. Harms. The following gentle.
men were also elected as the Association's delegates
to attend the meetings of the Radio Society of
Great Britain :-Messrs. F. E. Studt, J. F. Bruce,
L. Shepherd and A. P. Dobson. Alterations to rules
were next proceeded with, the principal alteration
being the reduction of the annual subscription to
fifteen shillings.

Bradford Wireless Society.*
Hon. Secretary, Mr. J. Bever, 85, Enam Lane,

Heaton. Bradford.
A meeting was held in the club -room, Randall -

well Street, on December 15th. Mr. W. C. Ram-
shaw was in the chair. A demonstration on broad-
casting apparatus was given by Messrs. Garlick
and Robertshaw, Leeds and Bradford representa-
tives of the Metropolitan Vickers Electrical Co.,
Ltd., respectively. The Manchester broadcasting
station was tuned in and good signals obtained.

The next meeting on December 29th was the
annual general meeting of the Society, when the
election of officers and committee took place.

Stoke-on-Trent Wireless and Experimental
Society.*

Hon. Secretary, Mr. F. T. Jones, 360, Cobridge
Road, Hanley.

At a meeting on December 21st, the construction
of the Tuner for the Society's multivalve receiver
was proceeded with. A coil holder and a variable
condenser was assembled and several inductance
coils were wound.

A programme of lectures for next quarter has
been arranged.

Leeds and District Amateur Wireless
Society.*

Hon. Secretary, Mr. I). E. Pettigrew, 37, Mex-
borough Avenue, Chapeltown Road, Leeds.

An Instructional Meeting was held on December
15th at the Gra lllll tar School. Mr. S. Kniveton,
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F.R. Met. Soc., lectured on " Construction of
Condensers "-Fixed and Variable.

Announcements were made relating to trans-
atlantic amateur communications ; five members
had received broadcast and or amateur trans-
missions up to (late. In two cases reception was
effected with single valve receivers.
Paddington Wireless and Scientific Society.

Hon. Secretary, Mr. L. Bland Flagg, 61, Bur-
lington Road, Bayswater, W.2.

At the General Meeting held on December 14th.
the President, Mr. A. G. Cook, M.A., A.M.I.E.E.,
took the chair.

A discussion took place as to the advisability of
admitting into the Society experimenters and
enthusiasts not already members of the Paddington
Technical Institute. It was moved by Mr. A.
Hoban and seconded by Mr. G. Turton that Rule 3
which refers to the admission of members. be
altered and extended to cover this arralgement.

Mr. G. Turton informed the Meeting that whilst
listening in for American amateurs he had, on
three different occasions, heard very fair music and
speech on a wavelength approximating that of
WJZ between I a.m. and 3 a.m. but had been
unable to get call signals. It was decided that
the Society should confirm this as soon as po,sible.

A short lecture was given by the Hon. Secretary
on the " Elwell Plug and Jack System."

Derby Wireless Club.
Hon. Secretary, Mr. R. Osborne, The Limes,

('hellaston, Derby.
The Annual General Meeting was held on Decem-

ber 28th, at 35, St. Mary's (late, Derby.
The following business was enacted : Officers

for the New Year were elected, the Secretary's
Report and Balance Sheet was presented ; arrange-
ments were made for spring session : affiliation
with the Radio Society of Great Britain was dis-
cussed.

Dewsbury and District Wireless Society.
Hon. Secretary, Mr. F. Gomersall, 1, Ashworth

Tce, Dewsbury.
The First Annual Meeting of the Dewsbury and

District Vireless Society was held on December 7th.
The President, Mr. S. S. Davies, gave a good report
of the year's working. The Membership now
totals over 60. Mr. S. S. Davies was re-elected
President and Mr. J. T. Foggo was re-elected Vice -

President. The Secretary, Mr. Horsfall, retired,
and Mr. F. Gomersall. A.S.A.A., was elected in his
stead. The new Treasurer is M. F. Dransfield, B.Sc.

A Coffee Supper was held on December 21st, in
the Society's rooms in Church Street. During
the evening the transmissions from Manchester
Broadcasting Station were received.

Kingston and District Radio Society.
Hon. Secretary, Mr. J. C. C. Berry, 57, High

Street, Hampton Wick, Middlesex.
Mr. F. P. Sexton (President) was in the chair

on December 13th. It was decided that the making
up of the club set be commenced the following
week. Mr. J. Scheire kindly promised to supply
the components of the first panel. The Chairman
announced that, as previously arranged, Mr. R. C.
Older would lecture on " The Selection of an Aerial
System."

Prospective members are welcomed weekly
at 45, Surhiton Road, Kingston.
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Leeds Y.M.C.A. Wireless Society.
Hon. Secretary, Mr. N. Vhiteley, 8, Warrels

Terrace. Bramley. Leeds.
On December 18th, Mr. R. Toynbee took the

chair. Mr. N. Whiteley lectured on" Wireless in
the Mercantile Marine." The lecture was illustrated
by lantern slides.

A demonstration licence having been obtained,
the lecture was followed by an exhibition and
demonstration of apparatus.

Mr. G. Boocoek was elected Chairman for the
meeting on January 1st.

The Hon. Secretary will be glad to hear from
anyone interested in theSociety, but points out that
intending members must already be members
of the Y.M.C.A., or on joining the Wireless Society
must become members of the Y.M.C.A.

Birmingham Experimental Wireless Club. '

Hon. Secretary. Mr. A. Leslie Lancaster. c/o
Lancaster Bros. & Co., Shadwell Street, Birming-
ham.

Mr. Dore lectured on " Primary Batteries " ; this
was particularly devoted to the Leclanche dry
cells.

Redditch and District Radio Society.
Hon. Secretary, Mr. A. W. Reeves,

The Elms, Alvechurch.
A public demonstration and exhibition was

held in the Temperance Hall, Redditch, on Decem-
ber 13th, and proved a great success. The Rev.
S. Maddock presided, and the demonstration was
given by Mr. Reeves and Mr. Entwistle, both of the
Western Electric Co. The Birmingham concert
party gave an excellent programme from Witton.
The meeting was overcrowded.

At the meeting on December 15th, several new
members were elected. The next meeting was
arranged for January 5th, 1923, when it was hoped
to proceed with the series of lectures that had
been unavoidably postponed.

It is hoped to give a further radio demonstration
in January, the proceeds of which will be handed
to the Unemployment Relief Fund.

Heckmondwike and District Wireless Society.
Hon. Secretary. Mr. P. Hanson, Longtield Road,

Heckmondwike.
Mr. Denison, of Halifax, opened the session with

a lecture on " Latest Developments in Wireless
Telephony."

An exhibition held at the headquarters on
November 10th and 11th proved very successful.
An excellent display of apparatus was made by
the sixteen exhibitors. Special transmissions of
telephony were made by 2 AW, 2 LA, 2 KD,
2 UZ and 2 KQ. A large number of people
visited the exhibition, and the result shows a clear
£24 10s.

A lecture and demonstration was given on
November 21st by Mr. Liardet, of Bradford, who
dealt with the subject of high frequency amplifica-
tion.

Mr. Eskdale, of Bradford, visited the Society
and lectured on " Wireless and Direction Finding
as Applied to Aircraft," illustrated by lantern
slides.
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Maidstone and District Radio Society.
Hon. Secretary, Mr. H. T. Cogger, " Romleigh,"

Postley Road. Maidstone, Kent.
A general meeting was held at headquarters,

The Pavilion, Athletic Ground, Maidstone, on
December 15th, with the object of forming a radio
society in the district. The number present was
21, and the meeting was very successful. Mr. F.
Guy Monckton occupied the chair and the following
officers were elected :-President, Mr. G. Foster
Clark ; Vice -Presidents, Lt. -Col. Winter, Major
Craig, Messrs. J. N. Deakin, F. Guy Monckton,
W. J. Sharp and W. A. Stevens ; Chairman, Mr.
F. Guy Monckton ; Vice -Chairman, Mr. J. S.

Welsh : Hon. Secretary, Mr. H. T. Cogger ; Hon.
Treasurer, Mr. E. 11'interhalter ; Committee,
Messrs. S. B. Baleombe, P. T. Bishop, V. Lyle,
W. J. Saveall, D. F. See and A. Styles.

Rules of the Society were read and adopted.
Members' subscriptions were fixed at 108. per annum
and 2s. 6d. entrance fee. Associate Members'
(under 16 years of age) subscription, 5s. and 2s. 6d.
entrance fee.

It was decided to meet weekly on Tuesdays from
7 p.m. to 10 p.m. The first of such meetings to
he held on January 9th, 1923.

Harrogate and District Radio Society.
Joint Hon. Secretaries, Mr. F. Peeks and Mr.

J. L. Wood, Central Club Rooms, Beulah Street,
Harrogate.

Meetings of this Society are held on Tuesday
and Friday of each week at 8 p.m.

Several members are at present working on the
Society's four -valve set, and hope to have it com-
pleted early in the New Year.

Pudsey and District Wireless Society.
Hon. Secretary, Mr. W. G. A. Daniels.
On December 14th last, in the club -room, a

very considerable amount of business was trans-
acted. It was decided that the Society should be-
come' affiliated with the Radio Society of Great
Britain. Mr. Knapton moved to that effect and
was seconded by Mr. Sheard ; the motion was
carried.

It was also proposed that the Society should
have a receiving installation, and a subscription
list was contributed to liberally.

In future the meetings will be held at the
Mechanics' Institute, Robin Lane, Pudsey, on the
first and third Mondays in the month.

Hornsey and District Wireless Society.
Hon. Secretary, Mr. H. Davy, 134, Inderwick

Road, Hornsey, N.8.
A very successful meeting took place on December

11th ; a fair proportion of the members attended.
Mr. H. Davy acted as chairman. Mr. Fleet

demonstrated with a three -valve amplifier of his
own construction. The reception of 2 LO, PCGG
and 2 WP were enjoyed. A fair amount of howling
from other amateurs in the district was noticeable ;
probably non-members of a Society, otherwise
they would know better.

On December 15th Mr. H. Davy did not lecture
on " Frame Aerials and Direction Finding."

It was decided that the next meeting be held on
January 5th.
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Civil Airship Wireless during 1921
DISCUSSION ON THE PAPER READ BEFORE THE RADIO SOCIETY OF

GREAT BRITAIN BY LIEUT. DUNCAN SINCLAIR.*
The President.

Mr. Sinclair has given us an extremely interesting
lecture, of the highest scientific value. I will just
ask one or two questions which 1 should like
cleared up. I would like to know how the errors
are calculated ; whether they calculate them on
the airship, or at Croydon or Pulham. The error
is very slight, but nevertheless means a distance
of a great many miles. I should also like to ask
whether there were many other observations taken
between the times of those recorded in the paper,and if so, were they good observations, or had
they errors ?

This paper indicates clearly that good navigation
has been effected in the air. I should like to ask
if in the air you get night errors of 10, 20 or 30
degrees which are comparable to those on land.
It is a very important point from a scientific point
of view.

It looks also, front what Mr. Sinclair says, that
you have a quadrantal error in transmission as
well as in reception, but when it comes to an
error bf 2 maximum, can you attribute it to
that ? You might well have an error of two
degrees without being a quadrantal error.
Mr. J. Scott -Taggart.

There are one or two points which interested
me. and about which I would like to have a little
further information if possible. I too wondered
how Lieutenant Sinclair was able to determine
the errors at different points along his flight.
Of course, if he were over Paris he would know
where he was --but on some of the flights,
particularly the one over Cornwall and past the
Channel Islands, there is only a very small pro-
portion of the flight on which it would be possible
to get accurate determinations of the position of
the airship : and yet we find in his report detailed
accounts of the errors at hours at which obviously
the airship was over sea. Perhaps he can give us
particulars of how he determined the accurate
position. within one degree, of the airship. I
would also like to ask whet -her the bearings were
taken on telephony, tonic train, or C.W. On the
longest range he informs us that telephony could
not be heard, so I presume the bearings were
taken on C.W., and owing to the difficulties which
always attend the taking of bearings on continuous
waves. I would like to know what precautions
were taken, and what special apparatus, if any.
was employed. I would also like to ask him
whether he noticed any variation in the strength
of signals over land and sea-whether he noticed
the strength over the sea, and whether it remained
appreciably the same over land.

Another point which occurred to me WAS the
relative strength of signals during the night hours
as compared with the ordinary daylight hours. I
should imagine that the signals were considerably
stronger at night.

* See pp. 436-442 of issue of Dec. 30th. 1922.

In conclusion, I think that we should all be
grateful to Mr. Sinclair for reading his paper to-
night, because the chief thing which it does show
is that navigation by D.F. methods is something
essentially practicable.

Lieut. Duncan Sinclair.
Our President has raised some very important

and quite natural points in connection with the
paper. and so has Mr. Scott.Taggart. Let me run
through them in the order in which they were
asked. Firstly. how do we know what these
errors were ? How did we get at the errors ? Were
they calculated aboard ? The answer is that they
were calculated aboard, and they were done in
t n o ways. Firstly, whenever env lllll stances per-
mitted, the position of the ship was known to one
of two navigating officers, or sometimes by both,
from a direct observation of the point over which
we were flying. That is a simple matter, I think
you will agree. Then. the point upon which
Mr. Scott -Taggart lays stress : How do we deter-
mine our errors over the water. These were
determined by a consideration of the position as
given to the Wireless Staff by the Navigating Staff,
and when I say that we had two certificated and
qualified aerial navigators aboard (one of whom
was also a very excellent marine navigator), I
think we need cast no aspersions upon the accuracy
of t lie positions as they were given to me in the ship.
Many other observations were taken on these
flighty:. and I have purposely, in order to reduce
the length of what would otherwise be a very long
paper, missed out about two-thirds of the bearings,
leaving only those which are comparatively simple
to deal with. I may say. however, that those
which 1 have missed out have not been missed
out with any intention of slurring them over.
They are all of a similar nature, and give us just
similar results. There is one which shows an
error of 18 actually, but 1 am inclined to think
that that error is due to a personal error on the
part of the man who took the bearing : in fact,
that has afterwards been almost conclusively
proved to be the case.

Then Admiral Sir Henry Jackson asks, are the
night errors in the air of a nature of 20 or :30 com-
parable with those on the ground. Well, I think
that although we do not get errors of such magnitude,
yet our results generally speaking are of a very
similar nature to those experienced by people
working marine direction finding, as it is always
bearing in mind that we have special conditions
in the air with which to contend. and bearing in
mind that we have work of almost a pioneer nature
to do.

I think, relating to the fourth question, that
our quadrantal error occurs both in transmission
and in reception : but we must remember that
there is a lot of work yet to he done on the airship
programme itself.
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Now with regard to Mr. Scott -Taggares question
on bearings taken on radio -telephony, tonic train,
or pure C.W. transmission. We never used it.
The only transmissions which were made were
telephony and C.W. In the case of the tele-
phonic transmissions, broadly speaking our tele-
phony transmissions ended at P in the chart
(page 440, December 30th issue) or thereabouts.
and at T or thereabouts in the case of the
continental flight, and they were continuous in
the case of the continental flight. However, a
programme was laid down for these trips, which
involved the taking of bearings both by radio-
telephony and by continuous wave. Our pro-
gramme was to work on radio -telephony normally.
At certain hours we shifted the wavelength from
900 metres, upon which we were working the radio-
telephony, to 1,400 metres. on which we worked
C.W. Of these two types of transmission I
personally have noticed no particular variations
in the bearings taken. Perhaps. if we are ever
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privileged to have airships again in the air with
which to carry on experiments as far as wireless is
concerned, I may be able to answer that question
at some later date. We must remember, I think,
that in all these programmes we had to squeeze
in' our wireless work. The consideration firstly
was to prove that the airship, apart from being
an article of warfare, could he of definite com-
mercial value. and though we did a considerable
amount of wireless work, yet we had to squeeze
it in with the ordinary routine which was being
carried out.

There was no special apparatus employed. As
far as I have noticed. there is not any marked
difference in the signal strength over land and sea.

We had just ordinary wireless apparatus to use,
1111(1 perhaps that is not sufficiently sensitive to
answer the question whether the signals at
night were stronger than those during the day. but
as far as I know, I think they are slightly stronger
at night.

The Radio Society of Great Britain
The 32nd Ordinary General Meeting of the Society

was held on Wednesday, December 20th. at Ii p.m.,
at the Institution of Electrical Engineers. After
the minutes of the previous meeting had been
read and confirmed, the President said : -

Before calling on the lecturer to deliver his
lecture this evening, there is some formal business.

I announced at the last meeting that Sir Henry -
Norman was going to be our President next year.
He now much regrets he has had to cancel this
arrangement, owing to the great pressure of
political and other business which he has before
him. The Chairman only received this information
last evening.

The principal business is to re-elect the officers
of the Society. You have before you a list of the
Committee of the Society. No other names have
been put forward, and I therefore take it that these
members have your approval.

The next matter to consider is the balance sheet,
and I will ask the Treasurer to make a brief state-
ment on the subject.
Mr. L. F. Fogarty (Hon. Treasurer).

The account submitted herewith is in respect
of the ninth year of the Society's activities.

I desire to remind members that the account
takes the form of a Cash Statement, and therefore
indicates the actual income and the total of the
expenditure items for the period under review.

It will be observed that the most important
item is that for printing and distributing the
Journal. With a view to greater economy the
Committee has given special attention to this
point and has decided that the Journal shall be
published half yearly in future, a change from which
considerable saving is expected.

The account shows that the expenditure ex-
ceeded income by £34 Is. 4d., and in consequence
the balance carried forward this year is less than
in the previous accounting period.

In view of the extended work which the Society
is now called upon to perform I am of the opinion
that it is very desirable that the income should
exceed expenditure by a reasonable amount, in

order to provide for any emergeney that may

Members can facilitate the Committee's work
in this direction by paying subscriptions promptly
and as early in the year as possible, for if every
member and affiliated Society will make a point
of so doing. the Committee will be able to meet
the present expenditure out of income, and per-
haps at the same time carry over a small surplus
to reserve.

Members call assist in consolidating the financial
position by introducing new members whenever
possible.

CASH STATEMENT.
Por Year ending October, 1922.

Dr.
To Balance brought forward, October,

1921
Subscriptions
Suspense Account

£

213
4117

I

11

I8
S

7

S

Ii

£1122 7 !I

('r. £ 'I.
By Printing and Distribution of

Journal 228 6 :3

Printing List of Members and
Book of Rules .. 13 IS 0

Hire of Lecture Hall and Refresh-
ments at Meetings 63 10 I

Printing and Stationery .. :33 10 6

Furniture Storage. Rent and
Removal 16 9 0

Postages and Clerical Assistant.; 79 1 II
Purchase of Filing Cabinets 5 19 7

Sundries, Cheque Books, Rubber
Stamp, etc. 1 14

442 11

Balance in Bank 180 7 9

£622 7 9
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The item shown under Suspense Account repre-

sents money paid into the Society's bank account
and for which receipts had not been written at
the date when the books were closed for audit.

I should like to take this opportunity of thanking
Mr. John Ockleshaw, F.C.A., for auditing the
accounts, mid for help in the preparation of the
Statement. As honorary auditor, Mr. Ockleshaw
has performed this responsible task since the
formation of the Society in 1913.

After the cash statement had been duly
approVed by the meeting a vote of thanks
was accorded to Mr. John Ockleshaw for his
services as Honorary Auditor.

Mr. F. Hope -Jones.
There is one other pleasant duty at the end of

each financial year, and that is to thank our most
hospitable hosts, the Institution of Electrical
Engineers, for so kindly granting us the use of this
excellent lecture hall. They have always been
good friends to this Society, and I believe we should
have met here continuously since the Society
was formed had the (lovernment not commandeered
the building during the war. I have great pleasure
in proposing a vote of thanks to the Institution
of Electrical Engineers for their kindness in granting
us the use of this hall. (Applause.)
The President.

I will now ask Mr. Duncan Sinclair to give us his
lecture on " Civil Airship Wireless in 1921."

(For a full report of the lecture, see pages
436 to 442 of December 30th issue, and for report
of discussion, see page 476 of this issue.)

At the conclusion of the discussion the
President announced that the following had
been elected to membership of the Society :-

Members.-Bernard Littledale, Jack Louis
Ooldsman. Oswald Western, Wm. Edward Allen,
Rowland Ed. Baldry. Thos. Dixon Ridley, John
Stanley Rowe, Josiah Alexandre, A. O. Seaman,
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Rowland William Leader, Percival Alphonse Ward,
Wm. Robert Gough, Eric Ashwell Rogers, Charles
E. A. Hall, ('apt. Simon Orde, Harold Annison,
Vivian Ernest Thomas Swain, John Augustine
Elliott. Capt. Ian Fraser.

.4 ssociate Members.-- Robert Henry Herbert,
Patrick Edwin Alexandre.

It was also announced that the following Societies
had been accepted for affiliation :-

The Maidenhead and District Wireless Society,
North Lines %Tireless Society, Ackworth School
Wireless Society, Falkirk and District Radio
Society, The Oxford and District Amateur Radio
Society, Colwyn Bay Llandudno and District
Radio Association, Blackburn and District Radio
and Scientific Society, The Port Talbot Amateur
Radio Society, The Newton -on -Ayr tireless
Society.
Continuing the President said :-

I think you would like to know that a great
many American stations are being received in
England.

A wireless message has also been received by
Mr. R. FL Ridley from an American station con-
veying this message : " Merry Christmas, happy
New Year, and good luck to you in your tests."

A lecture of an elementary nature will be given
here by Mr. O. O. Blake, at 6.30 p.m., on January
12th. It is for Associates and those who do not
profess to have any great wireless knowledge,
but all are invited-not necessarily only those
who are members of this Society, but all who are
interested in broadcasting.

Tickets without charge will be issued by the
Honorary Secretary to anyone desirous of attending.

The next meeting will be on the fourth Wednesday
in January-the Annual Conference in the after-
noon, and a Presidential address, we hope, in the
evening.

The meeting adjourned at 7.40 p.m.

The Transatlantic Tests
CONGRATULATIONS ON SUCCESS OF BRITISH AMATEUR TRANSMITTERS.

IN connection with the Transatlantic Tests
of which particulars have already been given
in this publication, the following wireless
message has been received by Mr. P. R.
Coursey, who has organised the tests on this
side, from Mr. F. H. Schnell, the Traffic
Manager of the American Radio Relay League :

PLEASE ACCEPT HEARTY CONGRATU-
LATIONS OF AMERICAN AND CANA-
DIAN AMATEURS ON WONDERFUL
SUCCESS BRITISH AMATEURS PER-
FECT SCORE OF RECEPTION DURING
TEN NIGHTS SCHNELL.

A detailed report of these receptions will
be published in these pages as soon as it is
possible to summarise the results of competitors
from the very large amount of matter avail-
able.

At the same time it is hoped to publish a
report of the receptions of American Broadcast
Telephony transmissions. An enormous
number of such reports have been received,
and whilst the majority relate to the reception
of VVJZ, a number of other stations are
represented.
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Notes
Dr. W. H. Eccles to be President of the Radio

Society of Great Britain.
Dr. W. H. Eccles, A.R.C.S.. M.1.E.E., has

accepted the Presidency of the Radio Society
in succession to Admiral of the Fleet Sir Henry
B. Jackson, who retired from that office at the
conclusion of 1922. Dr. Eccles was previously
for many years a Vice -President of the Society,
and has been Chairman of the Wireless Section
of the Institution of Electrical Engineers.
Birmingham Broadcasting Station New Call

Sign.
The new call sign of the Birmingham broad-

casting station is 5 IT.

Club at King's Norton.
Messrs. Morris and Smith, 5, Kingsley Road,

King's Norton, Birmingham, intend commencing
a wireless club in their district. Application for
membership should be addressed directly to them.

The obore set, In longing to Mr. N. Hendry of
Newcastle -on -Tyne, consists of 2 H.F., 1 Detector,
3 L.F. valves, with switches for cutting out voices to
desired degree of smplification. Mr. Hendry gets

WI!, WQK, WCI and NSS.
Proposed " Feltham, Ashford and District

Radio Club."
Persons interested in the formation of a Club in

the Feltham and Ashford district are invited
to communicate with Mr. Nettleton, " St. Albans,"
Feltham, Middlesex, or with Mr. H. G. Moss, 48,
High Street, Feltham.

Campaign Against Oscillating Valves.
The method adopted by the Halifax Wireless

Club of helping to minimise the nuisance caused by
amateurs who allow oscillating valves to interfere
with other people's reception is education. A
small book has been prepared, which may be ob-
tained for the sum of sixpence, in which a
selection of diagrams is given, together with
practical suggest ions.

Broadcasting a Prize Fight.
In the article by Mr. Sleeper in our issue of

September 9th, 1922, the broadcasting in the United
States of a prize fight between Dempsey and

Carpentier was referred to. It was stated that the
arrangements had been carried out by the Westing-
house Company. Our American contemporary, The
Wireless Age, advises us that the arrangements were
carried out on that occasion by The Wireless Age
and the Radio Corporation of America.

Apparatus for French Schooners.
It is reported that 200 French fishing schooners

are to be equipped with radio apparatus ranging
from 1 to I kW. capacity.

New Company in Belgium.
La Societe Beige Radio-Electrique has been

formed in Brussels with a capital of four million
francs. This new Company is associated with
several well-known concerns, including Marconi's
Wireless Telegraph Company, Ltd., and La Corn-
pagnie Generale de Telegraphic Sans Fil.

President of the Radio Corporation of America.
The new ('resident of the Radio Corporation of

America is Major -General J. G. Harbord. He
succeeds Mr. E. J. Nally, who was recently ap-
pointed Managing Director of International rela-
tions, with headquarters in Paris.

Removal.
We are advised that owing to a considerable

increase in business Messrs. Radio Components, Ltd.,
have moved to larger and more commodious
premises at 19, Rathbone Place, Oxford Street,W.1,
to which address all further enquiries should be sent.

Dimensions of Mica Dielectric Condensers.
The following table was compiled by Mr. Burdis,

a member of the Newcastle and District Amateur
Wireless Association, and included in a paper which
he read before that Association. It shows the
necessary data in a most convenient form, and
should prove of great value to experimenters
who constantly wish to make up fixed condensers
to a given value. It should be borne in mind
that the values are based on the use of best ruby
mica as the dielectric.

DIELECTRIC.-MICA 0.002".

Sizes of Plates. ems.
No. of
Plates

2 x 1 3 x 1 4 x 1 4 x 2

2 0002 .0003 0004 .0008
3 .0004 .0006 0008 .0016
4 .0006 0009 .0012 .0024
5 .0008 .0012 .0016 0032
6 .001 00l5 0018 .004
7 .0012 .0018 0024 .0048
8 .0014 002l .0028 0056
9 .0016 0024 0032 0064

10 -0018 0027 0036 0072
11 .002 003 -004 .008
12 0022 0033 0044 .0088

Half the thickness of mica doubles the capacity,
and vice versa.
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Calendar of Current Events
Friday, January 5th.

EDINBURGH AND DISTRICT RADIO SOCIETY.
Lecture on " Capacity and Inductance," by
Prof. F. O. Bally, M.A.

LEKos AND DISTRICT AMATEUR WIRELESS SOCIETY.
Oeneral Meeting. Lecture on " Transmission of
Photographs by Wireless." by Mr. T. Brown
'Thomson.
SHEFFIELD AND DISTRICT WIRELESS SOCIETY.
At 7.30 p.m. Lecture on " Design and Con-
struction of an Amateur Receiving Station,"
by Mr. Rrindley.

Sunday, January 7th.
At 3.5 p.m. Daily Mail Concert from PCGG, The
Hague. on 1.i)50 metres.

Monday, January 8th.
9.211. 10.211 p.m. Dutch Concert, PCGG. The
Hague, on, 1,050 metres.
1 csw oat AND DISTRICT \1'1 RECESS SocIETY.
At S p.m. At 55. Fonnereau Road. Lecture on
" %Vireless in Camp," by Mr. C. H. Brace.
W IRELESS SOCIETY OF AND DISTRICT.
At 7.30 p.m. At Signal Corps H.Q., Park Street.
Lecture on " The Construction of Fixed and
Variable Condensers," by Mr. C. H. Strong
(President).

Tuesday, January 9th.
Transmiss" of Telephony at S p.m., on 4110
metres, by 2MT, NVrittle.

Wednesday, January 10th.
MALVERN WIRELESS SMTETY.

Lecture on "Transformer Coupling and Tuned
Anode."

HALIFAX WiltELEss CL1-8.
Lecture on " A.C. Circuits, Motors and Switch -

gear," by Mr. M. F. Farrar.
EDINBURGH AND DISTRICT RADIO SOCIETY.
At 8 p.m. At R.S.S.A. Hall. Business Meeting.
Lecture on " Multiplex Telegraphy," by Mr.
W. P. Morris.

Thursday January 11th.
At 9.20-10.20 p.m. Dutch Concert from PCGG,
The Hague, on 1.0511 metres.
EDINBURGH AND DISTRICT RADIO SOCIETY.
Visit to .'eolxn)oa Building. Conducted by Mr.
W. P. Morris.

t:LASUOW AND DISTRICT RADIO CLUB.
Lecture on "laid Potentials," by Mr. Pick.

li.ronti Aso DISTRICT RADIO SOCIF:TY.
Lecture on " Elementary Electrostatics," by
Mr. F. C. (t rover.

OLDHAM LYCEUM WIRELESS SIICIETY.
Lecture on " Amplification with reference to
High Frequency," by Mr. .1. R. Halliwell, of
Manchester.
DEWSBURY AND DISTRICT WIRELESS SOCIETY.
Lecture by Mr. Denison of Halifax.

LI'T1/N WIRELESS SOCIETY.
At S p.m. At Hitchin Road Boys' School.
Lecture by Mr. S. Moody, A.M.I.E.E.

Friday, January 12th.
SHEFFIELD AND DISTRICT WIRELESS SOCIETY.
At 7.30 p.m. Elementary Class.
LEEDS AND DISTRICT AMATEUR WIRELESS

SOCIETY.
Lecture on "Some Apparatus Used in Tele-
graphy," by Mr. R. E. Timms (Hon. Treasurer).
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BELVEDERE AND DISTRICT RADIO AND
SCIENTIFIC SOCIETY.

Lecture on "Construction of H.F. Amplifier,"
by Mr. S. Burman.

Correspondence
To the Editor o/ THE WIRELESS WORLD AND

RADIO REVIEW.
Sin,-We have been hearing a good deal lately

about the reception of wireless signals from trans-
mitting stations a great distance off.

In this connection I have been making a few
experiments, except that, in my case, I have re-
duced the size of the frame coil which is used as an
aerial, and the following result may he of interest.

The Birmingham Broadcasting Station speech
was received on a frame aerial 21 ins. diameter :
it was in fact the " B " coil of Messrs. Gambrell's
" Efficiency Coils."

This with a I -jar condenser ill parallel formed the
primary circuit. this was coupled to a secondary
circuit comprised of Oambrell " C " ('oil, and a
I -jar condenser in parallel.

No H.F. valves were in use. One rectifying
valve and two note magnifying valves only.

The speech received was very clear and every
word could be understood. It was of course not
very loud-strength 6 On the usual scale of Morse
signal strength.

Yours truly,
N. H. HAMILTON.

3, Cranley Oardens, London, S.1T.7.
December 13th, 1922.

To the Editor of THE 11'11tELESS WORLD AND
RADIO REVIEW.

SIR. --We notice in the isAle of your journal
dated 16th inst., you state that the wireless
opeantors employed by this Company are graded as
officers, and that a senior operator ranks with a
second officer. We would point out that wireless
operators in this Company's -easels are members
of the Company's staff and are therefore accorded
treatment and status similar to that of other of
our officials. This does not necessarily make then)
officers.

With regard to the uniform, we would mention
that we have a system of grading and that each
grade has its own distinguishing marka. Operators
are posted to vessels by grades-the grade of
operators so posted being dependent upon the
class to which a vessel belongs. It does not there-
fore follow that a first operator will wear two gold
bands.

In view of the fact that your journal is read by
the majority of wireless operators, we shall be glad
if you will kindly publish the shove in order that
misunderstandings will not arise.

Yours faithfully,
The Cunard Steam Ship Company, Ltd.,

Cunard Building, Liverpool. H. L. SERJEANT,
December Nth, 1922. Wireless Superintendent.

Book Received
THE PRACTICAL ENGINEER ELECTRICAL POCKET

BOOK AND DIARY. 1923 edition. (London :
Oaford Technical Publications, I and 2, Bedford
Street, 1T.C.2. Price, cloth, 2s. lid. net. Plit-
viiisiii, 3s. net.
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The Paris " Radiola " Concerts.
THE accompanying photograph (Fig. 1)

shows the apparatus used for the trans-
missions of the Paris " Radiola "

Concerts.
The first Radiola Concert transmission took

place on November 6th, from the offices
of the Societe Francaise Radio-electrique,
at 79, Boulevard Haussmann, Paris. The

studio of this station is located in a room

4$'

cabinets contain (t) modulating valves ; (2) the
rectifying valves for transforming into continu-
ous current the alternating current with
which they are fed ; (3) the oscillator valves
producing the high frequency current. The
fourth cabinet which is shown on the right
contains the inductances for controlling the
wavelength of the aerial. The aerial consists
of five wires supported by the two metal

/. I. 'I'I , ralVe telephony Irnn..nnllrr of th,

which has the walls specially draped in
order to keep out external noises.

The actual location of the transmitter is
on the banks of the Seine, near the towns of
Neuilly and Levallois-Perret. The wave-
length of the transmissions is 1,565 metres,
and the power 2 kilowatts in the aerial.

The transmitting apparatus which is shown
in Fig. t comprises three metal cabinets of
similar appearance. From left to right these

towers of 65 metres each shown in Fig. 2,
but at the time this photograph was
taken, the present aerial had not been
erected.

The lead-in is taken from the further mast
and is led down to the building in which the
transmitter is installed.

The concerts take place daily from 8.45
to to p.m., and are contributed to by many
of the most celebrated French artistes.
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O

Vq. 2. The Masts supporting the Aerial of the " Railioht " Concerts Transmitter at Levallois.

Post Office Statement on Broadcasting.
The following is the text of a statement

issued on December 21st from the General
Post Office :-

From representations which have reached
the Postmaster -General it appears that the
conditions under which wireless receiving
apparatus is licensed in connection with the
broadcasting scheme are not fully understood.

As indicated in the broadcast receiving
licence (which is now obtainable at any Head
or Branch Post Office) apparatus used under
this licence must bear the trade mark of the
British Broadcasting Company.

This Company is an association of wireless
manufacturers who have combined to erect
stations for broadcast transmission under a
licence from the Postmaster -General ex-
tending for a period of two years, during
which they have undertaken to maintain
regular and satisfactory programmes of music
and other matter. Membership of the Com-
pany is open to any bona fide British manu-
facturer of wireless apparatus upon the purchase
of at least one £i share in the Company, and
the lodging of a deposit of £5o as security
for the proper performance of the conditions
of membership. One of these conditions

is the payment to the Company of a moderate
royalty on sets of apparatus sold by the
manufacturer to the public, as a contribution
towards the expense involved in the erection
and maintenance of suitable transmitting
stations and the maintenance of regular
programmes.

In view of these arrangements, which have
been formulated both in the interests of the
users of the receiving apparatus and of British
manufacturers generally, the Postmaster -
General has agreed that sets used under the
broadcast licences shall be limited to types
submitted for approval by members of the
Company, and that for a period of two years
apparatus made only in this country shall
be sold by them, with the exception of certain
parts which, for the present, are confined to
batteries, accumulators and outside aerial
equipment.

The trade mark of the Broadcasting Com-
pany indicates that the apparatus is of a type
approved by the Post Office as conforming to
the technical requirements necessary to prevent
interference. This approval does not, however,
imply a guarantee of the efficiency or work-
manship of any particular set.



JANUARY 6, 1923 THE WIRELESS WORLD AND RADIO REVIEW 483

Questions and Answers
NOTE.-This sc, t m,t' I magazine is placed at the disposal of al, readers who wish to receive advice

and information on maim rs rtaining to both the technical and non -feet, ,m1 sides of wireless work. Readers
should comply with the following rules : -(1) Each question should r,,r1 written on a separate sheet
on one side of the paper, a mmml addressed  Questions and Answers," Editor. \1 uu:LEss WORLD AND RADIO
REVIEW, 12 13, Henrietta .treet, London, W .C.2. Queries should be clear and concise. (2) Before sending in
their questions readers are advised to search recent numbers to see whether the same queries have not been dealt
with before. (3) Each communication sent in to be accompanied by the "Questions and Answers" coupon
to be found in the advertisement columns of the issue current at the time of forwarding the questions. (4) The
name and address of the querist, which is for reference and not for publication, to appear at the top of every sheet
or sheets, and unless typewritten, this should be in block capitals. Queries will be answered under the initials
and town of the correspondent, or, if so desired, under a " nom de plume." (5) In view of the fact that a large
proportion of the circuits and apparatus described in these answers are covered by patents, readers are advised
before making use of them, to satisfy themselves that they would not be infringing patents. (6) Where a
reply through the post is required every question sent in must be accompanied by a postal
order for the amount of Is., or 3s. 6d. for a maximum of four questions. (7) Four questions
is the maximum which may be sent in at one time.

" B.G.D." (East Ham) submits a sample
of wire, and asks (1) Whether it is suitable for the
secondary of a telephone transformer. (2) For
particulars of the primary winding.

(1) The sample of wire submitted is No. 38
D.S.C., and could be used as the secondary winding.
(2) The primary winding may consist of 10,000
turns of No. 44 S.S.C. copper wire, and is wound
on first.

" F.A.M." (Coventry) submits a diagram, and
asks (1) For criticism. (2) Is the tuned anode
method of H.F. coupling efficient when receiving
long wavelengths. (3) Which is the best of the
proposed arrangements.

0005.r

N.

(3) The resistance capacity method of coupling H.F.
valves is quite suitable when receiving on wave-
lengths over 2,000 metres, and requires no ad-
justments, but the tuned H.F. transformer method
will probably give louder signals if the additional
adjustments are not objected to.

" JAYPEE " (Lancs.) asks (1) Whether he
will he granted a broadcast licence, having constructed
his omen set, or whether he can have his set marked
B.B.C. (2) How many plates of a particular pattern
are required to give a variable condenser of maximum
value 0.001 mfds. and 0.0005 mfds.

( I ) A person wishing to use apparatus which
he has constructed himself is regarded by the Post

Fig. 1.

(1) The single valve circuit is correct, but the
three -valve circuit contains several errors. See
Fig. 1. Suitable values are indicated in the
figure. (2) The tuned anode method of H.F.
coupling is quite efficient over the whole wavelength
range, provided suitable values of coil and condenser
are used. When receiving long wavelength signals
the anode tuning condenser may have maximum
value of 0.0005 mfds. without loss of signal strength.

Office as an experimenter, though if the aim of the
individual is not to have any serious interest in
the technicalities of the science, he is compelled
by the Postmaster General to purchase made-up
apparatus, owing to his non -acquaintance with the
subject, in order that he may not cause interference
by the use of an incorrectly designed receiver.
(2) The 0.001 mfds. condenser will require a total of
63 plates, and the 0.0005 condenser should have 33.
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" ULTRA FIXED " (Rugby) asks (1) For a

diagram of a choke control for a telephony transmitter.
(2) The windings for the telephone transmitter
described in the issue of .June 3rd. (3) How to use
reaction in such a manner that oscillating energy will
not be transferred to the aerial.

(1) See Fig. 2. The aerial coil may have 40
turns of No. $ copper wire wound to fill a former
7" in diameter and 12" long. The closed coil may
be 30 turns of No. 12 copper wire on a former 5" in

Fig. 2.

diameter and 10" long. The condenser should be
oil insulated, and have a maximum capacity of
about 0.001 mfds. The grid coupling coil may
consist of a winding of No. 22 D.C.C. on a former
3i" in diameter and 2" long. (2) The windings
given are for about 1,000 metres. We suggest you
halve the number of turns in the windings. (3)
The reaction coil could be coupled with the anode
coil of the first valve as described in a recent issue
of this journal.

" J.S." (E.C.).---It is quite possible to light
the filaments of your receiving valves from the
alternating current supply mains using a " step-
down transformer, but we consider you would
have' an objectional hum in the receivers. As
an alternative you could purchase a rectifying
apparatus, which however is rather expensive.
and would probably cost more than you are pre-
pared to spend. Ve think probably the most
satisfactory arrangement would be the purchase
of a set of accumulators possessing a larger ampere
hour capacity. We suggest the use of a 60 actual
ampere hour capacity accumulator. The cost
will then be much less than that of the alternating
current supply arrangement, and the results would
be far more satisfactory.

" G.J." (Highgate) asks which of several
diagrams is best for his purpose.

We consider the diagram Fig. 4, on page 36.
is the most useful for your purpose. The H.F.
valve is coupled to the detector valve by means
of a tuned transformer, and the anode of the second
valve contains a tuned anode coil. This arrange-
ment will work very well provided suitable values
of components are used in the set. The proposed
winding for the H.F. transformer is suitable, but
that for the L.F.transformer is not quite satisfactory.
The primary winding should consist of 10,000 turns
of No. 34 S.S.C. wire, and the secondary should
consist of 15.0(8) turns of No. 46 S.S.C. wire.
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" G.A.W." (W.1.) asks for a diagram of a
2.1.alve receiver.

A suitable diagram of a two -valve set is given
on page 217. November I Ith issue. A switch may
be connected in the aerial circuit for connecting
the aerial tuning condenser and aerial tuning
inductance in series or parallel. It is better to
have them in series when receiving short wave-
lengths. The first valve is coupled with the second
valve by means of a tuned anode condenser and
leak. In the anode circuit of the second valve
is a reaction coil and telephone transformer. The
reaction coil is coupled with the tuned anode coil.
Using this method of reaction. it is not possible
to easily set up oscillations in the aerial circuit.
Very good results are possible front a set of this
description.

" R.G." (Antwerp) asks for constructional de-
tails of L.F. intervalve and telephone transformers.

1Ve would refer you to the constructional article
which appeared in the issue of August I tith. The
wire used is No. 46 S.S.C., which has a diameter
of 0.0610 mm. The telephone transformer may
have a secondary winding of No. 36 S.S.C. (dia-
meter - 01930 mm.) and should fill up the
whole winding space.

" NIB " (Liverpool) asks (I) The sizes and
material of samples of wire submitted. (2) The
resistance of an " Ora " valve. (3) For a circuit
using crystal rectifier and two mires. (4) The range
of the set.

(1) Sample 1 is No. :30 S.W.G. copper wire
enamel covered.

,. 2  No. 38 90 .9
3 ., No. 31 99

,. 4  No. 30 copper wire
D.S.C.

(2) The anode filament impedance depends upon

Fig. 3.

the filament emission and plate and grid potentials,
and therefore varies greatly while in use. An
average value is 45,000 ohms. (3) See Fig. :3.
The tuned anode method of H.F. amplification
is used, and the potentials are passed on by the
crystal through the L.F. transformer. (4) You
will hear local amateur transmissions, ship stations.
high power transmitting stations, and broadcast
telephony.
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" ROGO " (Eccles) has a 4" former wound

with No. 22 D.C.C., and asks (1) What wavelengths
are covered, using a 0.0005 mfds. tuning condenser.
(2) The size of a suitable reaction coil. (3) Whether
the circuit on page 615, August 12th issue, is suitable
for broadcast reception.
(I) Tap at 10th turn 80 to 220 metres.

20th 130 " 400
30th 210 " 550
40th 250 , 670 .
50th 300 800

100th 350 1,250
150th 400 , 1,600

(2) A suitable reaction coil would be a winding of
80 turns of No. 28 D.C.C. on a former 3" diameter
with 3 tappings. (3) The circuit referred to is
suitable for this purpose.

" L.W." (Brighton) submits a wiring diagram
and asks (1) For a theoretical diagram. (2) and (3)
Whether the Post Office will allow him to use this
circuit.

( I ) See Fig. 2. (2) The use of a circuit which
may cause oscillations to be set up in the aerial
circuit is not permitted by the regulations.

Fig. 2.

" E.D." (Sheffield) asks (1) The inductance of
certain honeycomb coils. (2) How to use the coils.
(3) The capacity of fixed condensers, particulars
of which are submitted. (4) The issues in which
appeared descriptions of H. F. and L.F. transformers.

(I) Unfortunately you have not given us the
essential dimensions of the coils in question,
and we cannot therefore calculate their inductance
values. We would refer you to the reply given to
" H.W.C.M." (Clapham), page 252, November
18th issue. (2) The reaction coil should be the
smallest, the aerial coil of the intermediate size,
and the closed circuit coil the largest. (3)

The capacity of (I) - 0.00018 mfd.
 (2) - 0.0005 mfd.
 (3) -- 0.0015 mfd.

Condenser (2) would be suitable for use as a grid
condenser. (4) The issues are : August 19th,
September 2nd, September 16th and September 30th.

" J.B.C." (London, W.C.2) asks for a design
of a H.F. transformer.

A H.F. transformer suitable for your purpose is
described in the issue of September 23rd, page 828.
Full constructional particulars are given in this
article, and you should experience no difficulty
in the construction. of the transformer.
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" POWER " (Ireland) asks (I) Whether the
circuit given on page 880, September 30th issue,
is suitable. (2) Whether good telephony reception
should be possible from London, Paris and The
Hague. (3) Whether a three -coil holder is suitable
for mounting the H.F. transformer and reaction
coil. (4) For particulars of the construction of the
L.F. intervalve transformer.

(1) This circuit is quite suitable for your purpose,
but we recommend the reaction coil be coupled
with the secondary winding of the H.F. transformer.
(2) You should hear transmissions from the stations
mentioned without any great difficulty. (3) A
three -coil holder is very suitable for the purpose.
The centre coil should be the secondary winding
of the H.F. transformer and the reaction coil an
outside coil. The primary and secondary coils
should have approximately an equal number of
turns, although sometimes it is possible to utilise
a few per cent. more turns in the secondary winding.
(4) The design for a L.F. transformer was dealt
with in the issue of August 19th, page 659. Briefly,
the core consists of iron wire, and is 91" long by
7/18" diameter. The cheeks are 7/16" thick and
2" diameter, and are mounted 2" apart. The
primary winding of No. 46 S.S.C. is wound on until
the diameter is 13/16" and the secondary winding .

is put on over this until the diameter is Ir. A
total of 5 ozs. of No. 46 S.S.C. copper wire is used.
and the turn ratio nearly 1 : 2.

" E.A.W." (France) asks ( I ) Whether the
diagram given on page 840, September 23rd issue,
is suitable for receiving the Dutch Concerts. (2)
Whether a tuning condenser is required in the aerial
circuit. (3) The size c coils suitable for receiving
British broadcasting.

(1) The circuit referred to is suitable, but we
suggest you use an aerial and closed circuit. (2) It
will be better to use a 0.001 mfd. variable condenser
in the aerial circuit, and a 0.0005 mfds. tuning
condenser in the closed circuit. (3) The aerial
coil could consist of a winding of No. 22 D.C.C.
on a former 4" diameter and 4" long with 10
tappings, and the closed circuit coil will be a
winding of No. 26 D.C.C. 3" diameter and 4" long.

" W.S.F." (Staffs.) holds an experimental
licence and asks whether he must modify his single
valve set, which at present uses reaction coupled
to the aerial circuit.

The use of a receiver of this type during broad-
casting is permitted, provided the user holds
an experimenter's licence, it being a condition that
the holder shall not allow his receiver to set up -

oscillations in the aerial circuit. We suggest you
abandon the reaction arrangement, or reconstruct
the set according to information which may be
obtained from several recent issues.

"K.B." (Hucknall) asks (1) How many turns
to wind on an iron core to give about I henry of in-
ductance. (2) Dimensions of a coil with inductance
of 5 millihenries. (3) The gauge of wire to use in
1,250 and 1,500 turns duolateral coils. (4) How
to make a resistance of 12,000 ohms

(1) We suggest 3,000 turns of No. 38 D.S.C.
copper wire. (2) The coil could be a winding of
No. 32 S.S.C., 5" long and 3" diameter. (3) 'We'
suggest No. 28 D.C.C. (4) The resistance could
conveniently be made of a coil containing 500 yards
of No. 38 Eureka wire.
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" PUZZLED " (Evesham) submits particulars
of his set and asks (I) Does this set conform with
the Post Office regulations. (2) Is the H.F. trans-
former suitable for all wavelengths. (3) Why speech
is not clear. (4) Whether PCGG should be heard.

(1) If you hold an experimenter's licence, the
circuit is suitable. The fact of holding an experi-
mental licence indicates that the Post Office
consider you to possess a sufficient knowledge
of wireless to handle the reaction in such a manner
that interference is not caused. (2) One H.F.
transformer, unless tapped, will not be suitable
for all wavelengths. Unfortunately you do not
give particulars of the H.F. transformer in use,
therefore we cannot estimate the wavelength
range over which it could be used. (3) Speech
is not clear, probably, because of bad adjustments.
(4) You may hear this station when the set is
properly adjusted.

" CYMRU " (Swansea) asks for a diagram
of a four -valve set, with the values of the condensers.

See Fig. 3. The values of condensers are
marked. 1Vith a set of this description you should
be able to amplify signals sufficiently to operate
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" P.S.B." (Walsall) submits a diagram of his
set and asks (1) For a diagram showing another
H.F. valve connected. (2) Details of winding for
H.F. transformer. (3) .Vmsber of turns to wind
in coils. (4) Whether samples of wire submitted
are suitable.

(1) See Fig. 1, page 249, November 18th issue.
(2) We suggest you make the transformer exactly
as described in the issues of September 2nd and 16th.
(3) and (4) The samples of wire submitted are (1)
No. 28 D.S.C. copper, and (2) No. 38 D.S.C. copper.
Using the No. 28 D.S.C., wind coils I" wide of 30,
50, 70 and 100 turns on a former 2i" diameter.

" RADIO " (Southport) asks (I) The dimen-
sions of a coil for broadcasting. (2) Why he
hears C.W. stations with no earth connection. (3)
Whether a certain arrangement will be suitable for
reception.

(I) The coil could be constructed of No. 22
D.C.C. wire on a former 8" diameter and 4" long,
with 8 tappings. (2) We cannot say without
a knowledge of your set. If the transmitting
station is near by, you would not need an earth
connection, or perhaps you are using a small value

Fig. 3.

a loud speaker. The reason you are unable to
tune below 600 metres is because the tuning coils
are too large, or the tuning condenser is in parallel.
You should try connecting the tuning condenser
in series, and if you cannot reduce the wavelengths
sufficiently, use a smaller coil.

" W.H.P." (Mtinchester) asks (1) The dimen-
8i0118 of circuit condensers having capacities 0.01
mg.., 0.001 mfda., and 0.0002 tnfds. (2) Which is
better, H.R. telephones, or a telephone transformer
and L.R. telephones. (3) Where to purchase clips
to hold " V24" valves.

(1) Assuming the thickness of the mica is
0.005 cma. (22 mils)

0.01 = 15 foils, overlap = 4 2 ems.
0.001 = 7 PP = 2 I PP

0.0002 = 2
PIP = 2 x 1

(2) It is better to use a telephone transformer and
L.R. telephones. when connection is desired to
a valve set. (3) Clips can be purchased from
wireless dealers.

condenser in the earth lead. (3) The arrangement
proposed will work as you suggest, but why not
use one of the normal arrangements described in
recent issues ?

" H.L.S." (United States). ---A Venner time
switch may be purchased from Venner Time
Switches, Ltd., 45, Horseferry Road, London. S.W.1.
We cannot say where " R " type valves may be
purchased in France, but the manufacturers in
this country are the M.O. Valve Co., Brook Green,
Hammersmith, London, W., to whom you should
apply for further information. The circuit given on
page 435, July 1st issue, is a good three -valve
Reinartz tuner circuit, and suitable values are :
A.T.C., maximum value 0.0015 mfd. ; C.C.C.,
0.0005 mfd. ; anode condenser first valve, 0.0003
mfd. ; grid condenser, 0.0002 mfd. The coils
may have dimensions similar to those described in
the issue of May 13th. Good signals should be
obtained when the set is connected to a frame
aerial, the strength of course depending upon the
power of the transmitting station.
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" A.N.W." (Kent).-We suggest you modify
the set according to the Fig. 4. The coupling
between tho coils fi and Q will then provide for
reaction. The coil E, as you suggest, is a choke coil,
and is connected across the aerial and earth for the
purpose of preventing the tuning condenser accumu-
lating a charge of electricity through the aerial
becoming charged with atmospheric electricity.
We suggest you leave it connected in circuit. The
intervalve transformer shown in the note magnifier
panel should have a ratio of primary to secondary
turns of 2 or 21 : I, therefore we do not think you
will find any use for the 20: 1 ratio L.F. transformer.

Fig. 4.

Fig. 5 indicates the method of connecting up the
two -valve telephony transmitter, using the choke
control method. The choke D may consist of 3,000
turns of No. 36 S.S.C. wire on an iron core I" dia-
meter and 4" long, the core being closed. The
coil B is an H.F. choke, and may consist of a
winding of No. 36 S.S.C. wire on an ebonite former
I" diameter and 4" long. Resistance E should
have a high value of the order of 0.5 mehogms. If
a buzzer and key is inserted in place of the
microphone, the transmission will be tonic train
or interrupted C.W.

" M.H.W." (Yorks).-We quite agree with
your remarks concerning the operation of the two
valve set when the first filament is disconnected.
Vhile the circuit will work under these conditions,
it is quite obvious that no one will attempt to
build the set including a capacity of the order of
5 cms. between the secondary circuit and the grid
circuit of the second valve, because signals would
be very much distorted, and adjustments would
be very difficult to make. When the two valves
are working together in a proper manner, the only
effect which the capacity between the grid and
plate can have is that it is added to that provided
by the anode tuning condenser. Since there is
no coupling between the aerial circuit and circuit
containing the amplifier energy, it is not possible
for oscillating energy to be transferred to the
aerial circuit. The only current which flows in the
closed circuit is the grid current, which is so small
that it results in a very small oscillatory current in
the aerial circuit. If you have had experience
with capacity reaction, you will understand that
a small reaction coupling of the order of 5 centi-
metres produces little effect.
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" H.E.P." (Birmingham) submits a diagram
of his receiver and asks for our advice. He cannot
tune out local transmissions in favour of long distance
transmissions on similar wavelengths.

We have examined the diagram of your set
submitted to us, and we think the interference
experienced will be quite eliminated by using a
3 coil holder or 3 coil tuner. The secondary circuit
should then be connected to the filament and grid
of the first valve.

In addition you will find a great improvement
results when the aerial tuning condenser is con-
nected in series with the aerial tuning inductance.
You may find it convenient to connect a double
pole throw -over switch in the aerial circuit for the
purpose of connecting the A.T.C. and A.T.I. in
series or parallel. Interfering stations may be
tuned out by adjusting the coupling between the
aerial tuning inductance and the clogd circuit
inductance, and by fine tuning.

" W.T." (Birmingham) submits a diagram
of his receiving set and asks our advice.

We have examined the connections of your set
submitted, and they are correct with the exception
that no provision is made for joining the aerial
tuning condenser in series or parallel with the aerial
tuning inductance. When receiving short wave-
lengths, it is better to connect them in series. As
you hold an experimenter's licence, we think
you should use a three -coil holder. The centre
coil should be the closed circuit inductance,
and the outer coils would then be the aerial tuning
coil and the reaction coil. The only alteration
necessary would be the provision of a 0.001 mfd.
tuning condenser in series with the aerial coil as
shown. Terminals A and B would then connect
with the closed circuit coil ; but we cannot definitely
say why you are not getting good results, as we have

"31-I'L---1. 0006 \-
.0WER 9, MODULATOR

0.002/.r

C1.000S7.

r

Fig. 5.

no knowledge of the transformers, grid condenser
and leak used in the set. We suppose the telephone
transformer is connected in the right direction I
The general Scheme of connections, however, is
quite correct. We think you should certainly
secure better results than at present. We under-
stand, as you hold an experimenter's licence, the
Post Office will offer no objection to the use of
this circuit.
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" F.A.R." (Belgium) asks in which issues the
construction of H.F. transformers is described.

A variable H.F. transformer is described in the
issue of September 23rd. page 828. Short wave-
length transformers are described in the issues
of September 2nd and 16th.

" H.R." (Highgate) asks (I) For a circuit of a
two -valve Armstrong super -regenerative receiver.
(2) Whether the H.T. can be taken from the 240 r.
D.C. mains. (3) Whether the Armstrong circuit trill
give louder signals than a two -valve (1 detector and
I L.F.) receiver.

(1) See Fig. 6. Full particulars of the construc-
tion of an Armstrong super -regenerative receiver
are given in the issues of October 21st and 28th.
(2) See article entitled " Methods of Deriving Valve
Current from Public Supply Mains," on page :344,
June 17th, 1922. (3) We think you should
certainly hear louder signals vlieti using the
Armstrong circuit. We would point out this
receiver should only be used in ,.(injunction with
a frame aerial.

Fig. 6.

" C.P." (W.).-We suggest you do not use the
glass condensers. Vernier condensers may consist
of two fixed and one moving plates. The 0.0003
mfd. tuning condensers should consist of a total
of 19 plates, and the 0.001 mfd. tuning condenser
should have 61 plates. The capacity of two foils
with an overlap of 2" l", and mica 0.002" thick.
is 0.000844 mfds. The capacity shunted across
the H.T. battery may have any value over 41.01
mfds. If the dielectric of the condenser referred
to will withstand the H.F. potential, it is quite
suitable. The secondary could be wound with
No. 26 D.C.C. wire on the former 2i" diameter
and 4k" long. Tappings should be taken at six
points about equally spaced. It is not very satis-
factory to rely upon tuning the secondary circuit
by tappings only. The reaction coil could be a
coil of No. 30 D.C.C. wire on a former 2", diameter
and 3" long, with 3 tappings. The circuit will
tune from 300 metres to 700 metres. With reference
to the accumulators, we think you will find it better
to keep them in condition by regular charging
and discharging. The discharging can be carried
out through a resistance wire and suitable taps.
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" AJAX " (Leigh) asks (I What exactly is a
" tuned anode." (2) Is it necessary to use a high
frequency transformer when using a tuned anode.

(2) When a valve is used as a voltage amplifier
it is necessary to include in the anode circuit of a
valve a circuit of high impedance. The higher this
impedance, the higher will be the voltage ampli-
fication obtained from the valve. A convenient
method of obtaining this is to use an inductance
coil tuned with a condenser. When the anode
circuit is tuned to the frequency of the incoming
signal, the effective impedance in the circuit is
resistive only, and a very high voltage variation
takes place across the pod. The potential variations
are transferred to the grid of the next valve through
a condenser, and the grid of the valve is maintained
at a suitable negative potential by connecting a
leak resistance between the grid and one side of the
filament. It is better to connect to the positive
side of the filament, in order fiat a small grid
current may flow and cause a little damping in
the circuit. The effect of this damping calk then
generally be properly controlled by the use of re-
action coupling to the anode coil. The anode
timing condenser should not have a valve exceeding
0.0002 lads. when receiving short wavelengths,
but when receiving longer wavelengths, this con-
denser may reach a maximum value of 0.0004 mfds.
(2) It is apparent, therefore, that a li;gh frequency
transformer will not be required when the tuned
anode method of high frequency amplification is
employed. We would refer you to Fig. I, page 249,
November 18th issue. It will be seen the first
valve has a tuned anode circuit, and the reaction
coil is coupled with it.

SHARE MARKET REPORT.

Price as we $o to press on December are:
Ordinary £2 5 0
Preference .. 2 1 6
Debentures .. 102 0 0
Inter. Marine.. 1 3 0
Canadian 10 7i

Radio Corporation of America -
Ordinary .. 14 3
Preference .. 1.2 3

Marconi's Wireless Telegraph Company,
Limited, Dividend.

The following dividends are announced :--
A Dividend of 7 per cent.. less Income Tax,

upon the 250,000 7 per cent. Cumulative Partici-
pating Preference Shares. An Interim Dividend
of 5 per cent., less Income Tax, upon the 2,750,000
Ordinary Shares issued. These dividends will
he payable on the 1st February next to share-
holders registered on the 20th December, 1922,
and to holders of share warrants to bearer. The
Transfer Books will be closed from the 21st to the
27th December, 1922, inclusive.
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A

Broadcast
Receiver

of High Efficiency

11
Many amateurs are under the impression that in
order to comply with the regulations relating to

broadcast reception, a receiver which can be used with
a broadcast licence must of necessity be less efficient
than one which can be worked under an " experimenter's "
licence. This impression has possibly arisen owing to
certain restrictions regarding reaction.
lir The Marconi Scientific Instrument Company, Ltd.,

II pursuing its policy of catering for the discriminating
amateur, has now produced a high -efficiency two -valve
receiver in which the best possible results are obtained
from two valves.

The instrument, which is illustrated in the
photograph herewith, consists of one high -
frequency valve and one detecting valve, with
VARIABLE REACTION arranged in a circuit
which has been approved as non -radiating
by the Postmaster -General. This use of
variable reaction greatly increases the strength
of reception.

It is equally efficient for spark, telephony or continuous
wave reception on any wavelength up to 2,0oo metres,
and thus enables the user to receive the DUTCH CONCERT
and PARIS TELEPHONY as well as the British Broad-
casting Stations. Used on a standard amateur aerial
in London. the Hague Concerts, Eiffel Tower telephony
programmes, London, Manchester and Birmingham
broadcast programmes are received quite comfortably
with two or more pairs of telephones; Spark and con-
tinuous wave stations can be heard for several hundred
miles.
lir While simple to operate (full instructions are sent with
u every instrument) the set contains just those refine-

ments which enable the user to get " individuality "
into his reception and obtiin the best results on all wave-
lengths. Every instrument bears the BBC stamp and
the 1'.M.G. registered number. It can thus be worked
under the Broadcast I.icence obtainable at any Post Office.
l'rice including two valves. .. 227 : 10 : 0

(Royalty payabl.' to the B. 13.C. Co., £1 :15 : 0)
Accessories .. . 7 : 7 :
Accessories include high and low tension batteries, aerial
wire, aerial insulators. leading -in tidies and one set of
telephone headgear.

XVO

For the Discriminating
Amateur

The Marconi Scientific Instrument Co. Ltd.
Telegrams : 40 Dean Street, Soho, W*1 Li

T
errad 7r 7
elep/ione:-

Thememinc**, I 'esicent. G
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The Battery with 40 Years' manufacturing
experience behind it.

Filament Resistances .. 3 9

" Ideal " Valve Accumu-
lators in case, 4 volt 5o amp. 25 -

(Carriage,
6 Volt, 5o amp. ..

(Carriage, a.).
Variable Condensers (of

various capacities) from.. 6 -
Fixed Condensers .. 2 6
Three -Coil Holder, complete

i'nit for use with Standard
its 20 -

The finest quality materials and experienced workmanship go to make this a
battery to be absolutely relied upon to give the steady high voltage so necessary
to insure the best results in Wireless Reception.

PYRAMID H.T. BATTERY.
15 Volt .. 3 6
30 Volt (with Variable Plug connection) 7 -

(Post Orders delivered within 24 hours.)
We also manufacture complete wireless sets and all component part)), which
the foll.nving is a much abbreviated list.

BROADCAST RECEIVING SET.
Price, complete with British made headphones, aerial, and everythiL.:

ready fur fixing .. lb
(Plus 7 6 Broadcasting Fee.)

Low Frequency Amplifiers for use in conjunction with this set has it,t;
special transformers. Price.. ..

35 - Two of these amplifiers are capable of working a loudspeaker with
excellent results within a distance of 20 miles from London.

ILLUSTRATED LISTS FREE ON REQUEST, OR VISIT OUR SHOWROOMS.

WATES BROS

15

13-14, GREAT QUEEN STREET,
I/9 KINGSWAY, LONDON, W.C.2

E CONOM I C
E LECTRI

I LIMITED
Telephone :

MUSEUM 1055.

DOUBLE

RANGE

WIRELESS

VOLTMETER
fitted with three
terminals and two
scales for measur-
ing 0-10 and
0-100 volts.

Fitted into strong
oak case, with
glass front.

Size. 31 in.
in. x 2 in.

(0r:coral° 1.1Afrie

E
LONDON*

ESTAB.
1896

iyl

4

Price 25/ -

Write to -day for our 47 page
Radio Catalogue. 260 illustrations.
Mailed post free for 4d.

J.

Chadwell

BuRN.Q9

Wangye
Heath,

Works,
Essex.

We are actual manufacturers and
can offer special advantages to
the trade-send us your enquiries.

CONDENSERS. 14ttail pri e
.001 mid. each 13 6
0005 .. .. each 10 -
0003 .. .. each 9 -
00005 .. .. each 4 6

Filament Resistances . each 2 -
Terminals with high bas' .. doz. 1 6
Contact Studs, with nuts .. doz. 2d.
Sliders, with springs and stucs .. each fld.
Ebonite Coil Holders .. each 12 6
Ebonite Knobs .. - . doz. 4 -
Ebonite Panels, Prices on application.

Single Valve Panels
fitted with Variable Condenser, Fihment
Resistance, Grid Leak and fixed Conden- 24ser. Engraved Panel and Rosewood
finished Box. ready for use - -

Vulcanised Fibre and Ebonite
Sheets, Rods & Tubes from stock.
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Our Claim Substantiated
From all quarters of the globe come
remarkable records of the achievements of the

"MAGNAVOX"
and unstinted praise for the excellence of tone and perfect
reproduction, thus substantiating our claim that it is

THE WORLD'S FINEST
LOUD SPEAKER

Visit our Showroom for a 'Demonstration.
To be obtained from all dealers or direct from the

Manufacturers & Sole Licensees

Sterling Telephone & Electric Co., Ltd.
210 212, Tottenham Court Road, London, W.1.

Works : DAGENHAM, ESSEX.
BRANCHES : NEWCASTLE -ON -TYNE: 9, Clavering Place.

CARDIFF : 8, Park Place.
MANCHESTER : 14, St. Peter's Square.

We guarantee that all Broadcast Radio Apparatus sold by us conforms with the
conditions of the Broadcaster's Licence issued by the Postmaster -General

No. 81282

RADIO brings it.

MAGNAVOX tells it.

TOM LINSO NKA _

LONDON . LIMITED.
I [NCI ILI ' ROAD. S I. JOHN'S WOOD. N W

amps1 Head 1844

For Cheapest and Best
HEADPHONES
British
Made 20/- 4000

ohms

(Postage 9d.)

Do you know that we have
" R " Valves at 12 6 each ?

Demonstrations Daily.

xix
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More and More Wireless
Manufacturers are specifying

) BROWN'S

1

Super- Sensitive
TELEPHONE r\grl

RECEIVERS
Types A and D

THERE MUSE BE REASONS FOR THIS.
It is because, with the " BROWN " type A Head-
phones the range is much increased, and signals
difficult to detect with the use of the usual
telephonic receivers are clear and distinct when
these instruments are used.
These headphones possess an efficiency of three
times that of other telephonic headgears. Their
extreme lightness and ease of adjustment make
them the m,st comfortable of all headphones
to wear.
TYPE D is also recommended for wireless telephony
or for ordinary telephone work in which the
extreme sensitiveness of Type A is not essential.

PRICE : Type A (with Cords). The Pair. PRICE (with Cords,.
120 ohms .. .. .. .. f2 18 0 120 ohms, the pair . £2 8 0
Over 120 ohms to 4,000 ohms ..
4,000 ohms to 8,000 ohms . ..

3 2
3 6

0
0 Over 12) to 4,030 ohms, the pair 2 12 0

Carriage Paid in U.K. Carriage Paid U.K.
OBTAINABLE FROM ALL WIRELESS DEALERS.

In universal use. Supplied to British ant Foreign GaJernmews.
Illustrated Catalogue of our Headphones, Loud Sp.!akers and Amplifier post free fro n-

London Offices
and Showrooms

S. G. BROWN, Ltd.
19, MORTIMER ST., LONDON, W.1

TRADE COMMUNICATIONS ONLY TO -
HEAD OFFICE AND WORKS: VICTORIA ROAD, NORTH AC TON, LON OJN, \V.).
Telegrams-"Lidbrownix, London." 'fel-phme -Gni wit& 1469.

Sole Agent for the Argentine-Horacio D. Guerrero, Las Hera;. 2486, Buenos Atrei.

1
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cThe first Commepeial Wi'eless
gelephone &Wee ur GTat-g3ritain

ts used For
ommunications between the offices
of the Aersey Dods C9^ Nilrbour

3oard in Lverpool and the Oar
`4ghtship beyond the mouth of die
Afr-n5e She Jgaironi aPPan217h5 in
each case is operatpd by the ordinary
7icirbour93oarcl staff and has been
in continual use since its in8trdiation
over a year ago. - "Calling up'
is performed by means of the-
* 0 Atarroni wireless bell

At-11/CONZS WIREIRRI TELEGRAPH CO.. L771
ut.900NI HOUSE. STRAND. LaVDON, WCS

Telephone! CITY 87/0.

D 2
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Series No. 7

Elegant Receiving Cabinets to
meet a new Public Demand

(Model No. 2) Chippendale.

The graceful lines and perfect finish of
this Chippendale Cabinet appeal very
strongly to the Wireless enthusiast who
wishes to install a Receiving Set that
will really take its place as part of the
furniture and equipment of the drawing
room. The equipment it contains, for
the reception of wireless broadcasting,

Makers of over Half
the World's Telephones.

is as efficient as any produced. It has a
minimum range of 200 miles, and under
quite ordinary conditions its range is
appreciably greater. It contains a Valve
Detector and Tuner, a Low Frequency
Amplifier, and the Loud Speaking
Equipment. The Batteries are external.
Western Electric Quality throughout.

Western
Electric

WORKS :-
North Woolwich, London, E.16

Telephone-East 3840 (to lines)
Also at BEXLEYHEATH, KENT, and NEW SOUTHGATE, N.I1

Birmingham-Grenville Buildings, 12, Cherry St. Manchester-Northern Assurance Buildings.
Leeds-Standard Buildings, City Square. Newcastle --20, Saville Row.
Cardiff-Motor House Chambers, r, Wood St. Glasgow ;g, West Campbell Street.

Connaught House, Aldwych, W.C.2
Teephone -Central 7346.



Sloping Cabinet, Tapped Inductance, Hertzite
Detector, enclosed type. Price. including
Broadcast Royalty . .. .. 35

SET OF SEVEN BASKET COILS, 200-300 ms. 4

3 -COIL HOLDERS ,for Baskets. etc.) .. 7
EBONITE PLUGS for Basket Coils .. 1

3 -COIL HOLDERS for Honeycomb Coils) 10
COIL PLUGS for Honeycomb Coils) . 1

H.C. INDUCTANCES Set of 3', 200-700 ms. 5
ENCLOSED DETECTORS. Hertzite Crystal 4
PIN TYPE H.F. TRANSFORMERS . 3
L.F. INTER VALVE TRANSFORMERS 15
LAMINATED SWITCH ARMS AND BUSH 2
GRID LEAK and CONDENSERS 2
FILAMENT RESISTANCES Panel Mounting . 3

JANUARY 6, 1923 THE 1V1RELESS WORLI) AND RADIO REVIEW xxiii

Hid OF:

WILTON WIRELESS SERVICE
NO DELAY. DESPATCH BY RETURN.

BROADCAST CRYSTAL RECEIVER.

-
6
6
3
6
6
-
9
6
-
-
6
-

POSTAGE EXTRA ON ALL GOODS.

BROADCAST NOTE MAGNIFIERS.
These are specially designed to attach to any

Receiving Set , Crystal or Valve, and will
amplify telephony wonderfully

SINGLE VALVE NOTE MAGNIFIER .. .. 60 -
TWO -VALVE NOTE MAGNIFIER (including

Royalties, less Valves, 90 -
TAPPED INDUCTANCES. 300-900 metres
0003 VARIABLE CONDENSERS ..

FIXED CONDENSERS, 001
ENGRAVED DIAL WITH KNOB
LOUD SPEAKERS from
HERTZITE CRYSTAL MOUNTED IN CUP
TELEPHONE EARPIECE with Cords, 2,000 ohms

76
8-
19
29

45 -
2-
96

MONEY RETURNED IF NOT SATISFIED.

Wilton Wireless Co., Ltd., 120-124, High St., Tooting, S.W.
City Depot : No. 1, Emery Hill Street, Rochester Row, WESTMINSTER.
Phuoe STREATHAM 533 TR 41)1: SUPPLIED.

FILAMENT
RHEOSTAT.Best Value.
Ready for

mounting.
l'nee .. 3

HIGH TENSION
BATTERY.

COIL HOLDER.
:Pr" Excellent finish.

Type
18

muted oi, pot.
1-11,,1 base (as
illustratc.b 21

2rkpAryse
3409 CITY

'1"1'1"1!1.11111111111111111.1!11111111111111111111111111111111111111!1:1111111111M111h11111111111111111111111111111111

c: The 71

Universal Electric Supply t',7 I
4 BROWN STREET
11.1900111 MN MAIIKFT Sy 11 e+IdisPard

MANCHESTER V 1692 '

G.P.O. Box No. 519.

COMPLETE WIRELESS SETS and all Radio
Re111113ite9. fee 1.1rgl tulle I Yf1.11

I": parti, star.. Pu.r t 6d.

RESISTANCE
SPIRAL
making ow,

rheostats.
Price .. 71d.

Nlost lasting and
et momical , 33
Sac Leclanche
Cells, fitted in
strong wooden
container. Total
voltage about 5:.
I 'rice .. 30 8
v,..den box. as

illustrated, with
-.parole corn-
p.irtments to
hold up to 35
cells. Price 1 8

TRANSFORMERS. Audio Fre
quency 1 raiisfi pruner. Remark-
ably efficient .. .. 25 - DOUBLE HEAD RECEIVER CORDS 2 3 Set
Telephone Transformers .. 20 -
High Frequency Transformer,
Variable Type 35 - .).1 27 6
Plug-in Type, )11m, aind . 2 6
%%'ound fur ss V.

lengths (sun..

LAMINATED
SWITCH
ARMS. Radius
Ir. Complete
is illustrated.

Price .. 2'.

Double Pole Switch, with
1,1111i11.1fell .11-111, I or,i6-
radius

BUZZER.
Special hie(.
tone. Skele-
ton type 2 8
M"unted"" DOUBLE HEAD RE -base withGETTERS. R.. I (ritish

3 Made. t with cords,
cx(0 ohms ..  28/-

F.,. 6d. extra.

VERNIER
CON DEN-
SER. I 'r4 '-
vides very
fine tuning.
Price .. 10'6
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AUCKLAND'S

Table Coil Holder 3 way 18/-
IPIP v. 2 g. 15/ -

BROADCAST RECEIVER.
P.O. No. 0222.

A Crystal Receiver employing z -
Valve Note Magnifier.

Contained in Polished Mahogany
Cabinet as illustrated.

PRICE with all Aocessories

£21

WE ARE
EXHIBITING AT
STAND No. 32,
ROYAL HORTI-
CULTURAL HALL,
FROM JANUARY

5th to 12th.

A NEW
AUCKLAND
PRODUCT.

Coil Holder with
Remote Control
keeping Capacity
effects from body.
Finish as a first-
class instrument.

PRICE

22/6
each.

FIXED CONDENSERS

From "00i capacity to ,)06

PRICE

2, -
EACH

INSIST upon haying AUCKLAND Products.
All AUCKLAND Valve Apparatus is duly licensed under Marconi Patents

for amateur use in Great Britain.

G. Z. AUCKLAND & SON, StL.ONJDohNnOFSFtICrESee:t, E.C.1Factories-ISLINGTON, N. WIRELESS INSTRUMENT MAKERS. Phone - 3173 CLERKENWELL
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GENTS' " DISCOL"
H.F. TRANSFORMER

HAS

BECOME

A

STANDARD
FITTING

We will send
literature on
receipt of p.c.

in the RADIO WORLD and is in
large demand by every class of user.

Ask your Dealer for Gents'
" Discol H.F. Transformer

6/8 each
Also Gents' Tangent L.F. Transformer, 22/6 each.

GENT & CO., LTD. Flaathri 4D evil LEICESTER

London : 25, Victoria Street, S.W.t.
Newcastle -on -Tyne: "Tangent House," Blackett Street.

Ainummannumiimilimminummiiiimm

FEW ADDITIONS
TO OUR LIST

A

Moulded Polished Knobs with discsen-
graved 0-100 complete, with set screw

Moulded Ebonite small -sized Engraved
Discs

Excellent Switch Arms with laminated
4 -blade phosphor bronze switch

Excellent Filament Rheostat, with knob
and pointer

Valve Holders with screwed legs and nuts
Spun Polished Aluminium Trumpets

with flange for screwing down make
excellent loud -speakers it used with a
single earpiece

1 10

28
1-

10 6

PI/Shige Jr, e on rade,: rf zo -ur ,o'er. Who, oi
please enclose sufficient for postage. Net
cash is r rdn

WE HAVE SOME STARTLING THINGS
IN STORE FOR 1923. PARTICULARS
WILL BE PUBLISHED LATER.

H. V. ALBROW
56, George St., Baker St., London, W.1

muypir 5542.

iinpiIIIIIII11111111111111111111,11111111111q11111111111111111111111111111111111111111111111111111111111

\

No Set to Equal Our Great

"HERTZITE"
Crystal Receiving Set for

BROADCASTING
Including B.fi C Carriage and

l.Commsion Packing Free

SINGLE CRYSTALS, 2 6
POST FREE

VALVES
" Ora," " Xtraudion," " C.V.C,"

and " R.M.R." 15 - each.

RUSSELL AND SHAW,
38, Great James St., Bedford Row, W.C.1
From Holborn through Brownlow St. or Hind Ct.

Extracts from
Our Catalogue
(3d. post free)

VARIABLE
CONDENSERS

Approx.
Capacity
in Mfds.

No. of
Vanes.

111.'111a:1 r.,

oot 57 13 - 16 -
00075 13 10 - 13 -
.0005 9 - 12-
53 ui 8 - 10 6

.0002 3 7 - 9-

.0001 5 6 78
00005 5 -

lvorine Scale and Pointer. 1 - extra. Ebonite Dial. 1 6
Sufficient Celluloid, 1 - extra.
Three -Coil Stands I r Panel Mounting. 12 6
Extension Handles. 1 6 per pair.

is

4G
(Dept. W.), 24, London Road, Manchester.
1'ito,..1(....a.ai 4209. Works, Berry St. "Pladuratn,

Manchestet."
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The best 11111111111111111111111111(111111111111111111111111111111111

BROADCAST RECEIVER
111111111P1111111111111111111111111 on the market

Read how..
it differs
The PETO-PAN
has a diaphragm
at least twice the
size of that in an
ordinary telephone
earpiece. The
pitch of the note
can be instantly
controlled by
means of a single
lever. The shape
of its horn-free
from bends or
curves-is acous-
tically perfect.

CLEAR

SPEAKER

N.T. just another I. cud Speaker but a
real Clear Speaker. If you have been
disappointed with other Loud Speakers

)ou'll be amazed at the clarity and distortion -
less speech and music from the PETO-PAN.
The extra large diaphragm guarantees puri)
and freedom from blur.

PRICEOn demonstration daily at
our Showrooms. Wound to
a resistance of .4.,000 ohm-.

Featherstone House,
64, HIGH HOLBORN,
W.C.1

If for toe with
Broadcast Licence
it must be stamped
BBC at an extra
cost of

This instrument sets a new standard in quality and value. It is the
best that highest class materials and expert craftsmanship can
produce. Strongly made and thoroughly reliable in every respect,
it is an instrument that can be bought with absolute confidence and so
simple to operate that no previous wireless knowledge is required.

Price £10 12s. 6d.
Also supplied as COMPLETE RECEIVING STATION including
one pair Brown's Headphones 4,000 ohms), one Valve, Marconi or
Marconi Ediswan Type" R. one 4 -Volt 40 amp. Clifton Accumulator,
one 50 Siemens H.T. Battery. one Lead-in tube, 100' Aerial Wire
enamelled six Insulators, ore Eatthing Clip.

Price Carrie aidinclusive' £16 10s. Od. Unitedag Kingdom
I.

) )-, icd ). it/ (Sc 1: 1:,

The Manchester Radio Co., Ltd.
RADIO ENGINEERS,

F. H. McCrea. Managing Director.
W. R. Burne, Directing Experimental Department.

155, OXFORD ROAD, MANCHESTER
Plume: Central 3,333. r:Ir ',tee lt,,:trdary Street Last.)
Agents for Dubiller Condenser Co.'s Specialities

delivery-ex stock, Manchester.

1111111111 1111111111
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TUBE, SHEET,
WIRE, STRIP,
ROD& CASTINGS

IN

PHOSPHOR BRONZE,

COPPER, BRASS, &c., &c.

CHARLES CLIFFORD & SON, LTD,
BIRMINGHAM.

F. WIGGINS & SONS

MICA
Tolaphortie

Avenue 2241
Largest Stook
in the World.

FOR CONDENSERS
AND ALL PURPOSES.

102,103&104,MInorles,London,E.1

WIRELESS TR AIN IN G
Most thorough training in Wireless Telegraphy
or Telephony given under ideal conditions.

Special Postal Course for Amateurs.
Prospectus Free.

WIRELESS APPARATUS
Complete stocks of all Wireless Instruments and
Accessories. Prompt Deliveries. List lid. stamp.

WIRELESS COLLEGE
COLWYN BAY

SKINDLRN flLN BUTTON.
THE SUPERSENSITIVE MICROPHONE.

World-wide Patents.
ENGLISH Manufacture.

For LOUD SPEAKERS, MICRO AMPLI-
FIERS, ELECTRICAL GRAMOPHONE
REPRODUCERS.
Invaluable as Detectiphone, as it can be
used in ANY POSITION, #.# either
HORIZONTAL or VERTICAL.

PRICES.
Type " A " Carbon Electrodes ;eliminating all

" frying - noises. .. each 7 6
TypeBrass Electrodes .

Receivers (special Low Resistance, .. .. 10 -
Gramophone Attachments )for Electrical Reproduction; .. 1 -
BOOKLET (16 Pages fully illustrated) containing much

useful information for all interested in Electrical Sound
Transmission. POST FREE 6d.

Sole Proprietors
MICRO, LTD., 274 276, Pentonville Road, London. N.1.

(Onnosite King's Cross (Met.) Railway Station.)

NORTH - EASTERN SCHOOLS OF
WIRELESS TELEGRAPHY

Established 1911.

18, Eldon Square, Newcastle -on -Tyne
6, Blenheim Terrace, Leeds
33, High Street, Southampton

Vow; men between the ages of 16 and 25 are trained at
these Schools in the profession of Wireless Telegraphy and
Telephony. All Four Systems are taught, Marconi. Tele-
funken, Poulsen and Valve. Spec:al terms to partly
trained students.
Splendid Openings for Trained Wireless Men.

Write or call for Illustrated Prospectus. J
L. W. DOUTHWAITE & CO.,

Electra House.
28. ST. JOHN'S STREET, BRADFORD.

HIGH-CLASS CONDENSERS, .025" AIR GAP.
Aluminium for In Polished

Capacity. Panel Mounting. Mahogany Box.
001 14- 18 -

.0005 12 - 14 -
0003 10- 12 -

Zinc Vane Condensers. 025 air gap.
001 10- 12 -

.0005 8 - 10 -
0003 5 - 7 -

Ebonite Dials. 1 9 each extra. Postage 9d. on single units.
Ivorine Scale, knob and pointer. 1 - each extra.

Every Condenser Guaranteed.
Used by largest Makers as standard Fitments on their

Receiving Sets.
Quotations sutmitted for all press work. and repetition turned

parts. Liberal discounts to the trade.

PRESSLAND ELECTRIC
SUPPLIES LIMITED.

man,,,Iimi me, for :
CLIFFORD PRESSLAND, A.M.I.E.E.,

Hampton -on -Thames.

11 hoiesah. on/v.

Our 1923 Radio Catalogue is now ready
and will be sent on application to any
bona fide Trader

NORTH OF SCOTLAND
\ RI A NORTH OF OB \ & NIONTROSI

s( iTE AGENTS b.r atl App.ir.tili, mannfa. tun,'
.11,1 .rtpplitql be-

LESLIE McMICHAEL, LTD.
WAIFS BROS.
WIRELESS SUPPLIES CO.
THE BROADCASTER s' with horn.

\\ Li I \-1 It \ I

/.././// I, 1,4 \ / I /1/,

North of Scotland Wireless Co.
13, BRIDGE STREET, ABERDEEN
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2,00) ohms Fair :SI -
4,000 ohms pair :12 -
(A resistances in stock.)

"The Services use them."
a  

 II el MEI In= I
S S H ! PCGG
is coming through ! "

ITS waste of time trying to tune continental or
distant stations through inferior 'phones.

Perhaps you're using reconditioned headpieces,
As often as not they're pure " junk." And however
expensive and selective your set may be,  dud"
'phones won't pick out weak signals.
1. it ERICSSON PHONES. The Serrices use th ?ro-
tor their never -failing selectivity, sensitivity and
ability to stand up to the hardest test. The Admiralty
adopted them as standard in 1909, the R.A.P. iu 1917.
Light and easy to the head, robust in construction,
delicate and sensitive in operation.

Write to -night for free illustrated list.
BRITISH L. M. ERICSSON MANUFACTURING Co., Lro

International Buildings,
67/73, K:ngsway, W.C.s.

TELEPHONES

=I1

HOP
134 IMPORTANT.

WE HAVE OPENED VERY COMMODIOUS PREMISES AT

HOP
134

54 GRACECHURCH STREET, E.C.3
for the demonstration and sale of all types of Wireless Receiving Sets
and " Claritone " Loud Speakers. Amateurs and Experimenters will be
able to obtain every part required for any type of Set including : -

ransformers, L.F. and H.F. Headphones,
all types, all resistances.

Condensers, Variable and Fixed, all
capacities.

Vario-Couplers and Vareometers. Coil
Holders and Coils.

Anti -Capacity Switches, all types.
Rheostats, all types.
Radial Switches, 5, 10 and 15 -way.
Valves, M.O. and Mullards.
Ebonite Valve Holders, Dials, Scales, other

parts and in Sheet.

Brass W.O. and Telephone type Terminals,
Nuts, Washers, Contact Studs and all
other parts.

Accumulators.
Dry Batteries.
Aerial Wire.
Insulators.
Hertzite and Galena Crystals.
Cotton and other Tubings, all colours.

Etc. etc.
PRICE LIST ON APPLICATION.

Pettigrew & Merriman, Ltd., 122-124 Tooley St., London, S.E.1
NOTE. -54, Oraceeburch Street, is a few yards from Monument, Eastcteap, Bank, Cannon Street and London Bridge.
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THE

AUDIOPHONE
EMPLOYING THE UNIT SYSTEM.

SPECIFICATION.
Highly skilled band
labour throughout.
Bare, tinned internal
wiring, bent on
formers, and soldered
at all connections,
thus ensuring a noise-
less circuit. Polished
ebonite panel, en-
graved white.
Polished mahogany
cabinet. Wavelength
range 3oo-sso m.

Higher wavelengths
obtained by means
of plug -in -coils.

Fully approved by

IMPORTANT Fixed
Reaction is a feature
of this Receiver.

P.M.G. Reg. No. wig.
TUNER DETECTOR.

Price as shown .. 17 71.
Price complete :-H.F., L.F. 'Phones,
M.O. Valve, and Aerial Wire and
Insulators £12 3s.
Prices include Marconi Royalty and
commission to B.B.C.
TERNS- Cash with order, or five
days' approval against full deposit.

MallUtdaUfltd under Marconi l.n eiii he

J. R. WRIGHT10,
Carton Street, Baker Street, W:1

CONDENSER VANES
BRASS TERMINALS
VALVE LEGS &STUDS
EBONITE DIALS

Compkte with Knobs)

EBONITE VALVE HOLDERS
We Supply all Wireless
Accessories. Large stock on
hand. Send for Catalogue
to the Manufacturers.

O

H C LARKE & CO
(MANCHESTER) LIMITED.,
Atlas Works, Eastnor St., Old Trafford, Manchester.
'Phone: 68; & -.); TratIord P.,r4. 'Cramp "Pirtord, Man.hrot., .

ACCUMULATORS
4 volt 40 amp 18/6 4 volt 100 amp 30/-
6 volt 40 amp 26/3 6 volt 100 amp 43/6
In Celluloid Cams. All sizes quoted for. Large stock held.

SPECIAL LINES.
6 volt 40 ACTUAL amp full, in three Glass Cells,
sealed tops and in well -made Teak Crate, 11 plates

per cell, 49/6..
6 volt 20 amp, in Celluloid, 19,- each.

FILAMENT RESISTANCE.
Beautifully made, 3/- each. Best value on market.

Headphones, 4000 ohms, 22/6 pair.

ALL SUBJECT TO GOOD TRADE DISCOUNT.
WRITE FOR OUR LIST-IT WILL PAY YOU,

F. YATES & SON, LTD.
WHOLESALE ELECTRICIANS,

144 Church St., Kensington, London, W.8
Park 4_;',. One minute from Notting Hill Gate.

WIRELESS PARTS
AND ACCESSORIES AT
MANUFACTURERS' PRICES

Very special offer of Intervalve Transformers, guaranteed
best quality ..

Contact Studs .. gross

Brass Rod, 1- sq. 13-.
Condenser Vanes, either side

Porcelain Insulators
Terminals, large, gross. 21 - doz., 2 -

15 -
Aerie) Wire.

enamelled

Special line Grid Leaks, best quality guaranteed ..
Fixed Condensers, best quality

Switch Arms

20/6

7/8

each 4d.

dor. Pd.

each ed.

small, gross.
.. doz. 1 5

H.D. Copper, 7 22s.; enamelled, 5,6; not
9,6

each 1/-
112

each 2/ -

Crystal Detectors as our last advert., each only 3 3
Cabinets (as our last advert.) each only 15! -

Let us quote you for best quality Wireless Component of every
description. Every article guaranteed, money returned if not
satisfied.

Special terms to the Trade.

THE " ABRO " MOTOR CO
WIRELESS

184 & 186, London Road, MANCHESTER.
Works : 73 & 75, Downing Street and Hague Street

Phone-CENTRAL 6142.
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-74

7....7-:

-74

:_-_

---

...-

..-2
_--_

T.M.C.
Installing

WIRELESS
Engineers in

been vet:1:111\
requirement-
a Wireless

and
" De

with

every
SETSET has

the
desire
of maximum
control,
in a

harmonise
furniture.

Town.
t 1.signed
,.1 those

Receiving
efficiency, sim-
the whole self-

Luxe " Cabinet,
other pieces

apparatus
plicity
contained
designed
of

HIS
to meet
who

of

to to

artistic

- -
'- -------;

THE INSTRUMENT comprises a Valve -g-
....- and Crystal Set so arranged that, by the

manipulation of a simple switch, either -----

can be brought into operation as may be g
desired, the reception being suitably
amplified by means of a two -valve Audio
Frequency combination.

----"==\ I _ .
OUR P DATENTE form of permanent
Crystal Detector-which entirely elimin-
atesates the usual troublesome setting-is

===

L74

T--

lt rt"
._._.

fitted in duplicate as Standard. .-..
...--.

ALSO MOUNTED upon the highly -7-
, ,.c.1, ,z polished Ebonite Panel are the necessary _..-_...--.=--

it --I
Is-..

Controls, carefully arranged for con-
venience of manipulation. a E

-m
THE LOUD Sl'EAKER and requisite --==

sk Batteries are mounted in the Cabinet, the _.

41. front of which is provided with adjustable =
1 ------

louvres.
't=1 TWO HEADSETS are included in the --
-.

___- -- - equipment, for use on such occasions as LE
when the Loud Speaker may not he
required.

==

\\'E CAN SUPPLY the Cabinet in any
finish to order, the overall sizes being

The " DE LUXE " Cabinet 3 ft. high by 1 ft. 8 in. square. The
workmanship and design of these Cabinets

-.-.=-

..----

Wireless Receiving Set. are exquisite specimens of the cabinet- -...-

makers art.

SPECIAL NOTE-We include the supply and erection of the Aerial in any part .g.
of Great Britain, and the handing over of the Set in thorough working order and =to our customers' entire satisfaction.

=-=..
E ----

The Telephone Manufacturing Co. Ltd.
68, NEWMAN STREET, LONDON, W.1 -=-

Hollingsworth Works, Dulwich, S.F.21 'telephone-Museum 5581 --7
7:-

Iv.r.s.) 2. 1
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MILER
S' Tubular Steel Mast Sets

and Wireless Insulators
r ---

STANDARD
35' 0" MAST SET

Each set consists of :-
One top tube, one bottom tube with shoe and joint socket.
Six double swivels for adjusting the stay wires. One kway
stay clip. Three stay pegs of angle iron. 2' long, pointed
at one end and provided with a hole in each flange for
independent adjustment of stays. iao' of No. 12 flexible
steel wire rope. Six guy insulators, Patt. EA.876o. One
aerial halyard pulley and eye bolt for securing halyard.
The whole of the metalwork is galvanised except the stay
pegs which are oiled.

TOTAL WEIGHT OF TUBES AND SOCKET, 59 LBS.

tut'

Broadcasting Reception
anti

Low Power Transmission

INSULATORS

EA 9342

Typi 1)1.1111. \ Veight Tests.

EA 9341

Retail
I 'rig,

EA934o 3 1- ,.,. 1 4 h

EA9311

EA9342 - 3 II in" .

Soo lbs.
5.:.000 ...pits 2 - ,,,, I,

Goo lbs.
52,00o voltS 2 6

Moo lbs.

ADVANTAGES OVER OTHER TYPES.

1. Very low capacity. 4. Negligible weight.

2. Instant shedding of rain. 5. Great tensile strength.

3. Highest insulation 6. Easy to attach to aerial
possible. or halyard.

THESE MASTS are light, strung and the general arrange-
ment is based .11 sound engineering practice. The design
is :IS (.4,1k0Illit'Al as is possible, consistent with necessary
strength and weathering capabilities ; sufficient stay wire
is provided to enable the erector to vary the staying p,.ints
within a reasonable margin.
These Masts can conveniently ix. erected On a base of
2o' diameter.
40' Masts can Is, supplied at slight extra cost.

RETAIL £3-15-0 PRICE
PER SET COMPLETE DELIVERED GT. BRITAIN.

SPECIAL TERMS TO THE TRADE.

BULLERS LTD 6, Laurence Pountney Hill,
(op LONDON E.C.4.

Phone-
CITY 985 6
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THIS is an excellent crystal receiving set, which gives very good results on ali
wavelengths from 300-1,500 metres, and is suitable for receiving broadcasting,

ships and long distance stations.
The adjustments are simple and easily made, and the silicon crystal detector well
maintains its sensitive state. No batteries are required.
The set is sent out complete and includes 100 ft. coil of 7122 stranded copper aerial
wire, 2 shell insulators and one pair 4,000 ohms double headphones.
Every set is tested and guaranteed to receive broadcasting up to 15 to zo miles and
Morse signals from a much greater distance.

The " FELLOCRYST " is British Made Throughout.
PRICE COMPLETE £3 7 6 Postage 1 6 extra.

Extra 4,000 ohms double headphones 30/- (Postage 1/-)

a/1(e 94"K
FELLOWS MAGNETO CO., LTD  ,

LONDON, N.W.10
Telephone : Willesden 1560-1. Telegrams : Quixmag, Phone, London.



, 1* \ \ I; 11t , I.\\It \ I )1( ) I: \

The B.C.P COIL SYSTEM
THE new " Concentric

Coil System" offers con-
siderable advantages over the
" Two Plug " method. Each
coil in its mounting will revolve

, and reverse without twisting
wires or changing connections.

By a simple twist, the coupling of two
coils may be used either in unison or
in opposition with complete variation.

Amongst the valuable uses of this
system are :- Variometer Coupling,
Loose Coupler with or without
reactance, High Frequency Trans-
former with reactance, &c., &c.

N x
Coil mountings may be obtained with
loose disc covers for the insertion of
any type of flat coil.

Full Particulars on
Application.

Three Coil Holder- - - 25,' -
Coil Mountings - - each 4/6

Also Complete with Coils.

NELSON ST. WORKS, SOUTHEND-ON-SEA.

Dry Batteries for Wireless Sets
No. 1 W. Standard rocket -lamp sise, 41 volts (as Illustra
lion), with patent spiral wire terminals for connecting in
series.
Insert straight terminal in spiral of next kaftan anti bend
same, no soldering required.

PRICE 7/- Per doz.
NOTE.-(x dos. -54 volts).

NEW TYPE.
No. 2 W. Slab.
15 volts,' screw
terminal, 5 plug
sockets, 3 -Volt
tappings with
wander plug.

Size
x r x 21 -

high.

PRICE
3/ -

EACH

NEW TYPE.
No. 4 W.

36 volts,
screw terminal,
12 plug sockets,
3 -volt tappings
with wander
plug. Size
91' x il" x 21'
high.

PRICE
7/.

EACH

I

No. 1 W.
Connect as illustration.

(Patent applied for).

BRITISH MADE-CARRIAGE PAID.
Manufactured by-

THE BRITISH BATTERY Co., Ltd.
Clarendon Rd., WATFORD, HERTS.
(Telephone : Watford 617.)

Patent applied for.

WITH GOOD APPARATUS YOU
CAN GET GOOD RESULTS

THE " W.P. "

Morse Practice Key
Well Made. First-class Finish. Thoroughly Reliable.

Price 7/6 Post Free

THE WIRELESS PRESS, LTD.
12-13, Henrietta Street, London, W.C.2

Questions and Answers
COUPON

To accompany Questions
sent in during the week
commencing Jan. 6th, 1923.

VOL. XI, NO. 1-1.

See Condilions on Page 483.
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It Speaks for itself
and in no uncertain voice

THE WORLD'S STANDARD LOUD SPEAKER

A
WIRELESS

LOUD
SOUNDING
RECEIVERS
a r e supplied
in a series of
Ten Models
Suitable f o r
every service :
The Home,
Laboratory

and the
Concert H a 11

PLION
At Prices
ranging from
£2:10:0

to

£15:15:0

DAILY

DEMONSTRATIONS

G RAHA M
SHOWROOMS

The
ALGRAPHONE

SALON
25-26 Savile Row
Regent St , W.1
Phone: Regent 1675.

" MUSIC MASTER " HORN
Type AR 13, 120 ohms .. £6 : 0 : 0
Type AR 15, 2,000 ohms .. £6 : 2 : 6

Graham " Wireless
Productions include
"High Efficiency"
Telephone Headsets
of improved design
and construction.
The " Graham " is
the best Head GearMoney can buy.
Full Particulars for-
warded upon request.
Ask for Folder W. W.

Allerrlee.t and

ALFRED GRAHAM
AND COMPANY
St. Andrew's Works, Crofton Park
LONDON : S.E.4
'Phone Sydenham 952.

'Grams Navalhada, Brock, London.

SCOTLAND-
Mr. F. M. Milligan,
25, Renfrew Street,

GLASGOW.

IRELAND-
Mr. Alex. R. Munday,
41, Chichester Street

BELFAST.
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"BRITPHONE" No. 4
Cabinet Measurements. 20F. X 161-  nr. Range covers too -25,000 metres navelength.

AN excellent four -valve Broadcast Receiver in polished mahogany
cabinet, with folding panelled doors fully in keeping with the

general appearance of the instrument. The receiving panel is of
Radion Mahoganite.

The four valves include I H.F., 3 Rect., and z L.F. steps. The
last valve by means of a switch acts as either an ordinary magnifier or
a power valve for use with any loud speaker. The high tension
voltage on this valve can be anything up to 400 volts, thereby obtain-
ing tremendous increase in volume of sound, suitable for enter-
tainments in large halls or out in the open.

PRICE Loumrpltsdrelh a101daoemiruieap. "-
to aja- 40 Gns.metres.

All ",Dritpbone" Apparatus is approved by the 'Postmaster -General and is
manufactured under .Marconi licence.

BRITISH WIRELESS SUPPLY Co. Ltd
Head Office

London Showrooms - - 6 4

DE<MO.VSTRATIONS DAILY.
And at- -

Eldon Square. Newcastle.
Phone -Newcastle-on-Tyne. 3no City.
33. High Street, Southampton.

Phone, Southampton 403.

6, BLENHEIM TERRACE, LEEDS.
Phone -26926.

FRITH STREET. W.
(off Shaftesbury A ).

Phone-Gerrard 2789.
And at-
it. Church Street, West Hartlepool.

Phone-West Hartlepool. 373.
R. Corporation Street, Belfast.

X X XV
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THE WIRELESS WORLD EXCHANGE AND MART
TARIFF. ..pted for

- ,t the rate of twopence per word,
0,th ., mmanum charge of two shillings. The
advertiser's name and address will be charged for,
and single letters and single figures will be counted
as words. Compound words will be counted
as two words.

DEPOSITS All advertisements must be
; ;,.tnl in the form of Postal Orders, the
I, mittance being forwarded to Messrs. Bertram
Day & Co., Ltd., 9 & to Charing Cross, S.W.I.

Intending purchasers may deposit the purchase
money of any article advertised or sold by
advertisers with Messrs. Bertram Day & Co., Ltd.,
who will acknowledge its receipt to the vendor
and the depositor, the full addresses of whom
shoild be given. Subject to special agreement
between the parties, it is understood that all
goods are sent on approval, each party paying
carriage one way iu the event of the goods being
returned. The deposit will be retained until
due advice of the completion of the purchase has
been given or until the articles have been retained
and accepted. In order to cover postage, etc.,
a fee of 6d. in respect of sums of £1 and under
and is. for sums in excess of Cl, must be paid
at the same time as the deposit.

YAM

1

FOR SALE.

Marconi 18 Receiver. excellent condition, parts
disconnected, 15 los., also small Brown's loud-
speaker. 120 ohms, new, 42 15s. -Box W.7,
itsgrasm Day's ADVERTISING OFFICE, 9 and to,
Charing Cross, S.W.I.

Make your own High Tension with a Rowcell
I Cabinet. no screwing or soldering required. -
28, Rendezvous Street. Folkestone.

Interval,. Transformers, 17/8 each. Adjustable
'phones. 4.tioo ohms, Mi. each. Ebonite Vari-
*meter Balls, 4/- each, new : not W.D.-B.CaLvEa,
52. Linver Road. Hurlingham, London.

Detectors, Silicon. Complete with special new
adjustment, as. only. -R. LLOYD, Sion House,
Wolyerly, Kidderminster.

Cabinets and Cases, in polished mahogany or
teak. Quotations per TellIF11..-LANCASTERS', 87,
l'arade, Birmingham.

Wireless Soldered Joints. Use only Electro-
Flux. free from acid, sample tin, 7id. Write
trade (MID', ELEA' TKO -FLUX :MANUFACTURING
Co., Wellingtt at Street, Redditch.

One Air Force 7 -Valve Amplifier, havim!
valves H.F., one detector and 3 L.F. i,,

I complete. First M.O. for £8 sets. se.
Box C.9. BERTRAM DAY'S ADVERTISING Ili i.

9 and to. Charing Cross, S.W.I.
Wireless Poles. 20 to 50 ft. rough, dressed and

painted. low prices. -AKERS, Timber Merchant,
Powell Street, Old 'It -afford, Manchester.

Fifty " Wireless Worlds." Splendid ctindition.-
Roust's, 35, Victoria Embankment, Darlington.

Loud Speaker, mounted on polished mahogany
base, 16' horn, with 4,000 ohm receiver. A

I bargain, 25s. Packing, etc., Is. 6d.-Wita.tams,
1, Allesley Old Road. Coventry.

SEND NOW All Wireless and Electrical Goods stocked at
9, Colonial AVe1111e, Minories, :tear Aldgate

FOR OUR Station. Handiest place for City buyers.- -
1.Esiai: 1)15,5 & Co.' Telephone No. Avenue 4166.

B.A. Screws, Nuts and Washers, assorted gross.
, lists ad. --J. H. BENNETT, Station Road,

Willesden Junction.
Mark HP Tuners. -Brand new, guaranteed

perfect. Our price 48 5s. We have large sup-
plies of ex -government apparatus. Call and
tuspect.-NATIONAj. WIRELESS CO., 7A, Church
Road, Acton, London, W.3.0

PAGE ILLUSTRATED

CATALOGUE

LATEST
IMPROVEMENTS.

POST 3D' FREE

fAto

LOWEST
PRICES.

SIEMENS-HALSKE VALVES 7 8 each.
ADAPTORS FOR " R" VALVE HOLDERS

3! each. POSTAGE EXTRA.

Grafton Electric Company
Showrooms -5 4 , GRAFTON STREET.
TOTTENHAM COURT ROAD.
LONDON, W.I. Tel e phoor-.11 owns,: 2 f s

Works -Slough.

WANTED TO PURCHASE.

Townsend Wavemeter, alibrated it possible,
must la perfect order.--ISAACS, Broaddyst,
Maidenhead.

SITUATIONS VACANT.

Wireless Research. A vacancy occurs for a
technically trained man -preferably one with
University education, who has studied radio
and has had practical experience in either ex-
perimental or design work ,t.t.
Permanency for suitable man. \
state age, experience, qualificate
required to Box BERI RAM DAY, Al 'vt.RIlsIS

ICES, t) and to, Charing Cross, S.W.I.
Vacancy for Two Practical Wireless Mechanics,

capable of designing, panelling. etc., with good
knowledge of circuits. Low salary to start but
good prospects. Apply personally. -NATIONAL
WIRELESS CO.. 7A, Church Road. Acton. London,

SITUATIONS WANTED.
Wireless -Telegraph Instrument Maker and

Repairer (30), first class, seeks situation, able to
c. tido '1 labour, organiser and take charge of
wireless instrument shop.- Ferrars Avenue.
Eynesbitry. St. Notts, Hunts.

Ex -operator seeks position with firm of wireless
manufacturers or dealers. -P.O. Box t8, Liver
pool.

All-round Electrical Engineer, 2n years expert-
t.nce also making up Wireless Sets, etc. Box N.,
BERTRAM DAY'S ADVERTISING OFFICES, 9 and to,
Charing Cross, S.W. I.

ALL BRITISH
PHONES

Ili. per pair. Post Free. (4.000 ohm)
Illustrated Catalogue including
List el Stations, Bd. Post Free.

EONS WIRELESS SUPPLY
115, Fleet Street, E.C.4.

HEATH & Co., Ltd.
Instrument Works, Now Eltham, S.E.S
are prepared to undertake in their fully
equipped works-Wireless Apparatus
and Parts for the trade. Quotations given
to Blue Prints. Immediate attention.
Pherge-Ln GRVN LPOI. Lowams.

Your Case Work
Let us quote you for your wastes'
casework. We are specialists In this
slue of week and feel sure our work-
manship and prima will Interest you.

Phemo-L. W. 1720.

CARRINGTON & NEWBERY LTD.,
1120, Normans Buildings. Old Street, E C.

Portland's Parts by Post.

"EBONITE"
s. d.

8x1 0 7
4x4 . 1 3
7x5S .. 2 8

10x6 .. 3 9
17x5 .. .. 5 3

a (I.
12 x10 .. 7 6
171x II .. 9 6
18 x 19 .. 19 10
38 x18 11 II 0

7 lbe. fl 3 0

Quarter, Mat, British. Postage free.
Any size cut.

JAMES PORTLAND
39, Sinclair Road, Olympia, W.14

Mr. Portland stooks POO WIraleas Puts

Electradix Radios
IMMEDIATE DELIVERY FROM OUR

HUGE STOCKS.
Everything from a Recorder to an Earth

Clip.
The best equipped City Depot.

Come and see us
9, COLONIAL AVENUE
is first opening on left in the Minories.
near Aldgate Station, Metropolitan
Railway.

LESLIE DIXON & CO.,
9, COLONIAL AVENUE, MINORIES,

-.4 1'1,1111. 4 11,6
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ENGRAVING
for every style of instrument on any material.

F. OSBORNE & CO., LTD.
27, Easteastle St., Oxford St., London, W.1

I,174. 2264

AERIAL MASTS.
Sectional tubular masts, complete in every
detail with spreader and insulators assembled,
painted ready for erection. 30'. 75 -. 40'.
£6 15s. Cash with order. Free on rail.

GOSWELL ENGINEERING Co.,Ltd,
12a, PENTONVILLE 121)AD,'N.1.

DO YOU UNDERSTAND
WIRELESS TELEPHONY P
If not, attend our Lectures

Full particulars on application to the Seen.
tary. Iiriti.h Wireless Sl,11..a Telegraphy

Wireless College, 179, Clapham Rd., S.W.9

BARGAIN CORNER
HIGH FREQUENCY TRANSFORMERS.
A." 200- 500 .. 3 4 Plug In Type
B." 400- 700 .. 4 - Cash with order

" C." 600-1.300 . 4 6 List Free
Filament Resistances .. . 2 9
Engraved Ebonite Dial Plates .. 1 2

THE SUFFOLK WIRELESS SUPPLY.
FELIXSTOWE.

SITUATIONS WANTED - continued.

Wireless Operator, I r years all-round experience,
all types wireless gear, P.M.G. Certificate, 1911.
Well up practical, and theoretical design, testing
and demonstration practical experimental wireless
apparatus, also good general electrical experience,
tools and commercial, seeks position suitable to
above. Moderate salary to start. Any district.
London preferred.-Box L.9, BERTRAM DAY'S
Aro ERTISING OFFIcEs. 9 and 10, Charing Cross,

\V i.

MISCELLANEOUS.

Learn to Operate your Set without causing
interference to others. Practical instniction in
tell lessons. Your sets tested and errors rectified
by experts.-Apply RADloTRICIANS, 112, Pavilion
Road, Chelsea.

Telephone Receivers Re -wound, up to 1,000 ohms,
55. ; 2.000 ohms, 7s. NI. Cash with order. -
NIL E. I I Am esing., 139, Sydenham Road, S.E.26.

East Hans, Wanstead, Ilford, Manor Park and
Forest Gate. Amateurs should not fail to come to
the RADIORENDEZVOUS, 709, Manor Park
Broadway (over Lipton). Club open till so p.m.
nightly.

Working Drawing. Complete designs supplied
t.ir power and wireless. Works visited to advise.
Exclusive designs if desired.- -PITKLE, Buckhurst
lilt!, Essex. Telephone, Woodford 400.

LIVERPOOL MARINE
AND GENERAL
INSURANCE CO.,LTD.
London Office : 7, Angel Court,

Throgrnorton St.. E.C.2.

FIRE. ACCIDENT. MARINE.

Write for particulars of' our SPECIAL
WIRELESS POLICY (Annuls/
Premium 7/i) which fire end
other damage to the complete Wireless
Set and els° indemnifies the Owner
against claims arising from damage to
property or persona through the break-
down of outside serial sod its supports.

TRADE ENQUIRIES.

Wireless Sets. Wholesaler requires reliable
moderate priced sets Crystal and Valve, also
loud speakers.-Box X.3, BERTRAM DAY'S
ADVERTISING OFFICES, 9 and to, Charing Cross,

W
Well Educated Youth (16), just left school, re-

. 0 i.s temporary situation in wireless business.
25, Moreton Terrace, S.W.i.

REPRESENTATIVE.

District Travelling Representatives required by
substantial wireless firm offering wireless sets at
competitive prices. Those confident of Obtaining
:zood business should write, stating qualifications

district covered. London not available.
Commission basis.-Box lt.V.Z., ligaraast DAys
ADVERTISING OFFICES, 9 and io, Charing Cross,
S.W.I.

BOOKS.
Disposal Board Radio Instruments and their

Application to Experimental Uses, by l'hilip R.
Coursey, B.Sc., price is. ad., post free. A most
useful book for those possessing ex -army apparatus.

TIIE WIRFLEss PRESS, LTD., 12/13, Henrietta
Street. London, NV.C.2.

Radio Magazines, all the latest, " Radio
World," mid. ; " Popular Radio," sold. ;
" Radio Broadcast," ts. fid. ; " Radio News,"
is. 6d.; " Science and Invention," is. 9d.:
" Scientific American," 25. 6d. Post free.-
INTERNATIoNAI. NEWS COMPANY, LTD., 15,
Bream's filtilding, London. E.C.4.

AGENTS WANTED.
Old -established London Firm, making one to

five -valve broadcast receivers, desires provincial
agents. Every assistance and good terms offered.

-Box 76, cfo F. ALDRIDGE, 26, Paternoster
Row, E.C.4.

THE WIRELESS AGE THE AMERICAN MONTHLY JOURNAL OF
WIRELESS TELEGRAPHY AND TELEPHONY

A " Go-ahead " Magazine for Operators and Amateurs.

Sole European Agents: THE WIRELESS PRESS LTD., 12-13 Henrietta St., Strand, London, W.C.2

QUALITY PRODUCTIONS AT COMPETITIVE PRICES. Terminals, large. 2B.A., nut and washer doz. 26
ALWAYS SPECIFY THE BEST MATERIAL WHEN Terminals, large 4B.A., nut and washer doz. 22

BUILDING NEW APPARATUS.
Contact Studs. I" < I-, nut and washer .. . doz. 10d.

Condenser Dials, engraved ebonite, 0 to 180
Condenser Ivorine Scales, engraved 0 to 180

13
84.

Contact Stuffs, 1-1 r, nut and washer ....doz. 9(d.
Sistotlex, all colours. 1 m m .. .. .. yard 5d.

Switch Arms. 4 -ply copper, nuts and washers
Ebonite Filament Dials, engraved 0 to 10

16
12

Sistoflex, all colours, lj m m .. yard 51d. Ebonite Knobs, best quality, 1 dia. doz. 5-
Terminals, standard, nut and washer .. .. doz. 2- Composition Knobs, 2B.A., brass inset, 1F dia. doz. 38
Terminals, telephone, with fixing screw .. .. doz. 16 Ebonite Panels, best matt quality lb. 4 -

CITY WIRELESS SUPPLIES, 280 City Road, Hulme, Manchester.
Trade Supplied.

ft.. no connection with any other firm.
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MY
ELECTRICAL WORKSHOP
A BOOK for the ELECTRICAL EXPERIMENTER

By FRANK T. ADDYN1AN.

PRACTICAL & INTERESTING.
249 pages. 169 diagr.ms, etc.

PRICE 71- NET.
(Postage 9d.)

TH E WIRELESS PRESS, LIMITED
Dept. W.iv.,

1 2-13 Henrietta Street, London, W.C.2.

CAPPER BROS.
FOR ALL RADIO  REQUISITES

Agents for LESLIE McMICHAEL, LTD.,
for 1Vokinu and district.
Single Valve Sets.. ES 5 0
Two Valve Set- . .. 8 8 0
Three Valve 5.' .. 14 14 0
Four Valve Set- .. 25 0 0

89-93, CIIERTSEY ROAD, WOKING

Strong, Simple, Portable, Efficient
An indoor aerial can be put up in a moment with

IND-AERIAL HOOKS
on the picture -rail of any Room. Hall, Nursery, Showroom, Lobby. etc.. without
strews or nails or dislizurement to the wall. The wire is supported ONE FOOT
FROM THE WALL. This makes almost ans set portable, and the dealer can
now demonstrate his set in the home of the purchaser, and the amateur entertain
his friends in THEM homes.

Prices : 2/9 each ; Four 10;6 post free,
IND-AERIAL CO., 47, Victoria Street, S.W.1

A NEW YEAR'S ANNOUNCEMENT
TO THE TRADE.

Encouraged by the success of RADIO WAVE BROADCAST
RECEIVERS and in order to meet the present increased
demand, THE MEDICAL SUPPLY ASSOCIATION, LTD.,have decided to add another wing of their factory to the
manufacture of Wireless Sets for home use.

We offer the best DISCOUNTS IN THE TRADE.

Our apparatus is backed by 40 years'
experience in electrical engineering.

We make sets with sole distribution rights for factors, and
solicit enquiries for complete sets and component parts.
Address Enquiries to-

WIRELESS SECTION,

MEDICAL SUPPLY ASSOCIATION, LTD.
167/185, Gray's Inn Road, London, W.C.1.

Works: LONDON & SHEFFIELD. Telephone: MUSEUM 7112 Ext. 3.
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We cordially invite you to visit R4DIO CORNER, STRAND AND
NORFOLK STREET, the new Demonstration & Retail Showrooms of

LESLIE MCMICHAEL LTD.

We have on show and for sale a complete range of our
M.H. RECEIVING SETS, also all accessories for Wireless.

N.H. 1, Sinule Valve .......85 5 0 N.H. 4R.. Four -Valve (I H.F. Reactance
. .

N.H. 2, Two -Valve It Del.. I I..F.).. .

( ..,,i.n,.g. 1 1),t..
9 8 0

2 1..F.1 . .. 82-5 0 0

M.H. 4R.T.. Four -Valve 't II.F. Reactance
M.H. 3, Three -Valve (1 H.F., I [)et.. I L.F., 14 14 0 ( oupbme i De:. : L.F.. with telephone

N.F. L.F. Three -Valve It H.F.. 1 Wt.. s LT.) 10 10 0
28 0 0

9fil LC Loose Coupled, Timer Panel. Aerial
M.H.4, Four -Valve I ILI,. Plug in Tranotormer .Mel .! . in Mt. Reartioli V.111"Illetrr.

tbily tic. coils wall for triple'. circuit .. 8 8 0

Ile claim that regardless of price there are no set: on the market better th3os those
above. Here one of the ',tiny tete., received bv us drily:- -

Nlininore. Idenlivet.
Banffshire. S.It.

1')..te
I feel it is only fair to let you know how I .an progressing with the wireless oultit

that 1 bought Iron yen,. Vim may remember that 1 have. had ny Nt.11.,R. sake ...ed
ithout a month. I am an abs lute IP wire, but may say 1 can get any telephony that is
geeing. I have been able to get without fail 1..1'. Paris and aloe, Writtle and
Marconi douse. all very loud. One longest range 1 has,. ever heard was Annapolis
(N.S.S.) give out her navigatior waving one right. and that I think is it pretty g...!
advert. for your t -valve sets.

r..tits truly. W. S. GlikNI {CAW.).
(This stab. en III, MINI miles Iron, Loitelemi.

Head Office (to which all correspondence should be addreued)-
HASTINGS HOUSE, NORFOLK STREET, STRAND, LONDON, W.C.2

Works SLOUGH and KILBURN.

SIM ammo

Laboratories and Factories : .411 communications to Reg. Offices

King's Rd., St. Pancras, 265, STRAND, W.C.2
LONDON. Tole. Noe.: City 4887, Ceo. 3722

WIRELESS AND SCIENTIFIC INSTRUMENTS LTD.

nCenibers of the ,Briti.)h Orowka ling Company

The Set with a BIG REPUTATION
T'o the 'People ol LONDON, MANCHESTER and BIRMINGHAM,

Broadcasting in your town is now in full swing.

The Anode POPULAR SINGLE VALVE SET is all you require.

Price V7 : 10 : 0
(Valve Phones and Batteries Extra)

NOTE GREAT WAVELENGTH RANGE. 350 to 600 metres and 2000 to 3600 metre,.

FOUR SETS OF HEADPHONES MAY BE USED ON THIS INSTRUMENT.

Satisfaction Guaranteed. Send Cash with Order. Immediate Delibery jrcm Ste, k .

Manufacturers to Post Office deals's of Receiving Sets aow is operation at " Leafield," "Cairo," "Noi6olt," etc.

NOW is the Time to Order. Your Final Choice. Why Not Your First?
Trade Enquiries Invited.

NNW
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THE IDEAL ACCUMULATOR FOR WIRELESS 0r41

gO
FULLER "BLOCK" Type ACCUMULATORr The only Accumulator which will hold its charge from 12 to 18 months when not in use

rA
I", Fool -proof : : Non -Sulphating : : Unaffected by Short Circuits 0
all A Summary of the Principal Advantages of Block Accumulators.

0
FA0
FA

FA

FA

FA

FA

FA

Type bio

Instead tit using thin plates, with their liability to buckle, the Cells .)constructed with electrodes in which segmental blocks of active material al.carried on small grids and wrapped in porous material. The result is that thelectrodes are free from the possibility of injury either by vibration, sh,.,1circuiting, or sulphating. They also have the special feature that they
hold their charge from 9 to 18 months without the E.M.F. falling below 2 volt -The Cell is constructed of two or more segments. The grid being burl.,:in the Block is not acted upon by the electrolyte, and consequently there is 1,fear of trouble from" growth."

Some of the advantages of the Block accumulators are :-(1) They are " fo,il-proof."
(2) There are no plates to buckle.
(31 It is impossible for the cells to be spoiled through accidental shot ciriuiting, and even if the terminals are ;tinted by a metal bar, the c)1'will not be spoiled or seriously injured.
(41 They will retain their charge fur many months.
(5) Sulphating cannot occur to any serious extent, as this is mostly caw, 

through cells standing in a discharged state or being discharged throughaccidental short-circuits.
(6) The Blocks are so constructed that they cannot swell or grow, and th, -

prevents the external box or container being cracked or broken.(7) If the cells are neglected, or left in charge of inexperienced hands.
serious harm can be done, as even when discharged down to 1.5 voltthey recover their voltage and maintain their recovery, thereby ppventing sulphate forming.

(8) They are lighter and have a higher capacity per pound weigh,than ordinary plate accumulators, and can be re -charged an Merlon,number of times.
liacimittent

11-1'1'. 51 Capacity at
20 -hours Rate..

Makers'
Price.

440 40
640 40

s. d.
2 15 0
4 2 6

13 L 440 4B L 640 6
So
8o

II i

£ s. d.
1 12 6
2 8 9

3 10 0 2 8 0
5 5 0 312 0

L 455 4
L 655 6

110
110

4 1 0 215 0
6 t 6 4 2 6

It 4t2o 4
B J 6120 6

120
120

4 8 o 218 0
6 12 0 4 4 0

13 L 414o 4
B L 68o 6

160
160

BL4xxo
B L otto

4 9 0 3 4 0
6 13 6 4 lti 0

t. 4 0 0
,J 0 6 0 0

For 12 -volt batteries, double the price of the 6 -volt.
NOTE The Ignition Capacity is double the Actual Capacity10 taken at the 20 -hour rate. Price for Teak Carrying Crates orFA cases on application.

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

DO NOT MISS THIS

SPECIAL OFFER
We have made a special purchase of 1,000

POLISHED TEAK CASES
to take Type 640 8 volts 40 ampere hours,
complete with outer terminals brass hinges
and fastener, and solid leather strap.
We offer one of these cases, as long as th,
stock lasts,

ABSOLUTELY FREE OF CHARGE
to all purchasers of this particular battery
at £2 8s. 9d. The value of the case alone
is 15s. Please add 3s. 6d. to cover cost of
carriage by passenger train.

p -A

THE CITY ACCUMULATOR CO.
FA
0 79, MARK LANE, LONDON, E.C.3Phones: AVENUE tins.,:. ,,2, ,,3 .11,,i 9,, ir,.

Telegrams ' i it Ilk I'l N, I.t INI,(,NWholesale and Retail Distributors for Messrs. BURNDEPT, Ltd. Same Trade Discount Allowed as by Manufacturers.
AGENTS -O London: H. V. ALBROW, 56, George Street, S. Wales: SOUTH WALES WIRELESS INSTALLATION

rad Baker Street, W.I. Co., LTD., 18, West Bude Street, Cardiff.al Glos.: BRISTOL WIRELESS CO., 52, Cotham Hill, N. Wales, Lancs. Ches., and L0.1L : THE " ALL -Bristol. BRITISH" WIRELESS MANUFACTURES Co.,FA Leicester: WALTER ROWE, LTD., 96, Granby LTD., 18, Vauxhall Road, Liverpool.
P rAO , , i ,et, Leicester.

& Codes' A.B.C. (5th F. litioi) and 1.1EltElt's.
02&

Z&OrAerAOrAMMOr410*OriagrAOrA0&0*00&0*OrAO&OFAOFAOFAV*Or 402

FA

FA

FA

FA

FA

FA

FA

FA

VA

FA

O

FA

FA

FA

FA

FA

FA
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Important Notice to all fireless Manufacturers
'Retailers, Sxperimenters and Amateurs :

Ex -Government WIRELESS APPARATUS
AFEW WEEKS AGO, we advertised the purchase of a complete Government Wireless

Depot and offered the same for re -sale at astonishingly low prices in accordance
with our inevitable business rule to share our bargains with our customers.

The immediate response to our advertisement resulted in our being " snowed under "
with enquiries and orders from all over the country, and it was only through despatch
staffs working night and day at full pressure that we were able to keep faith with our
customers in respect of our promise to execute all orders within 48 hours of receipt.

It was impossible to deal with the thousands of enquiries as expeditiously as we
should have wished and we again take the opportunity of tendering our apologies to all
those who unfortunately were kept waiting.

Moreover we are returning cash to the extent of several hundreds of pounds daily
to those who unfortunately were too late to avail themselves of the wonderful bargains
we offered, for when once the stock of any particular line is disposed of it is impossible
to repeat at any price.

As an example, the Hand Generators and Galvanometers were all sold by
Telegraphic Money Order within a few hours of our advertisement appearing.
The public are aware that it is possible to deal in this way with a firm of repute making
the unconditional offer, as we do, to forward every article on approval for 7 days.

At the moment of going to press we have received intimation from
the Disposals Board that our tenders for the whole of the wireless
material recently offered for sale at WOOLWICH DOCKYARD and
KIDBROOKE R.A.F. Depots have been accepted.
By filling in the Form at the foot of this page you will be placed on our
Mailing List.
Immediately this Form is received, an envelope will be addressed in readiness and
the moment we have a bargain to offer everyone on our mailing list will be informed
simultaneously.

FILL
UP THIS

FORM
NOW

post to us
immediately;

id. stamp
only

required.

Messrs. THE CITY ACCUMULATOR CO.
Mail Order Department, 79, MARK LANE, LONDON, E.C.3

Please include my name on your Mailing List. I am particularly interested in

(Signed)

W.W.

Full Postal Address

Date 19...
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SECTIONS
lt .0.1

Single Valve Circuits.
3. Two -valve Circuits.

4. Three -valve Circuits.
5. Four -valve Circuits.
b. Five -valve Circuits.

7. Local Oscillators for
Heterodyne Reception of
C."..

N. Valve Transmitter and
Radio Phone Circuits.

2/6

which
will pass the PNIG

THE use of Reaction gives almost the additional signal
strength of another valve, but carelessly used it is a
source of great annoyance to all other receiving stations

within two or three miles. Therefore the P.M.G. has rightlybanned all reaction coupled to aerial circuits on broadcast
wavelengths.
No need to cut it out altogether though, for in this new book
by John Scott-Taggart-that eminent authority on ThermionicValves-several circuits are shown for the first time which
permit the fullest use of reaction which cannot cause oscillationin the aerial circuit.
If you are not now using reaction, get this book and see how
easily you can alter your wiring to obtain that maximum of
efficiency so essential if you are to pick up those long distancebroadcast stations.
Every diagram is clearly drawn, all condenser values are given-
further you have the assurance that every circuit has been tried
and tested, that they arc not mere " paper circuits."
You'll need this book to understand your set better. Get it to -day.

28 from all book-
sellers or 28 postfree from the
Publishers.

PUBLISHERSOF AUTHORITATIVE WIRELESS LITERATURE

DEVEREUX COURT. STRAND. W.C.2.

_yotgyanhairpx d/clepatethi6 infrunatiert,_
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MODERN WIRELESS
PRICE 1/- from all Booksellers.

Over too pages of authoritative articles-
theoretical, practical and constructional.
Edited by John Scott -Taggart, F.Inst.P.,

by Paul Tyers and E. Redpath.
Make sure of your copy 1!1 ordering it in ad)ance.

aladiO 'Press. C.'t
PUBLISMERSC, VIML:SS oT

c,,U7..*:. STRAND.

NOW READY

BINDING CASES
VOL. X.

the

Wireless World
& Radio Review

(INCLUDING INDEX)

Price 216
(Post free 2/11.)

nett.

INDEX(IF PURCHASED SEPARATELY)

1)7r(e 8d. Post free.

A limited number only of
COMPLETE BOUND VOL. X

(April-September, 1922)

Price 25/-
(Post free 26/-)

For the benefit of those of our readers who
desire to have their parts bound, we shall be
glad to undertake this for them upon receipt
of the copies and remittance of 8/6 which
includes cost of Binding Case, Index and
return postage.

The WIRELESS PRESS Ld.
12-13, Henrietta St.. London, W.C.2
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LISTOLEON
RADIOPHONE
RECEIVING SETS

_!..-..s--

Ill',

..

--4.--,--
/ /

ARE THE
i

MOST SIMPLE -

AND COMPACT
ON THE MARKET

f AI
ill V' ItifS\.

_.
Pi,,,,

NO SKILL REQUIRED
An absolute Novice is
bound to be successful
at once with our

1,-... ,
in''iP

instruments. 1:. )( ' _A L L () R 11. ill 7'E F0 II
I.' R E E I _V F 0 11 M :1 7' I 0 A'

WE CAN HELP YOU ON YOUR WIRELESS WAY
., All Installations are complete in every

detail and approved by P.M.G.
-.Jil.7

NO EXTRA EXPENSES.-.,;-:zia
N 0 M 0 R E- L..?.?"1,

e."=
cy ,..,,..DULL EVENINGS

. _ Tn., /), Ex (2(, 11//:. IN 1-/ TE/)- l'Eli'l .1D (TANTA GROUS TERMS.

RADIOPHONES LTD
la GRANVILLE PLACE"SIMPLICITY 'Phone -MAYFAIR 125o.

wiTti MARBLE ARCH
'Grams- RADPHOLIM,S.-MST:1(7110N.- LONDON, W.1 PA KER, LONDON.
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1/6
NET

(Postage 2d.)

MAST AND AERIAL
CONSTRUCTION

for AMATEURS
By F. J. AINSLEY, A.M.I.C.E.

88 pages. Over 70 photos and diagrams.

This book is one which the amateur will read
with gratitude to the author who has ren-
dered a great service in removing the diffi-
culties of mast and aerial construction.
With the use of a few ordinary tools
and by following the instructions
given in the book this will be
found a simple matter.

Construction
of Amateur Valve

Stations
By ALAN L. M. DOUGLAS.

78 pages. 55 photographs and diagrams.

The aim of the author in compiling
this volume has been to place within the
reach of the amateur who is interested in
wireless telegraphy and telephony a hand-
book which will enable him to
obtain data that he has otherwise
difficulty in acquiring, in order
that he may construct for himself
apparatus which he desires to
make, but does not quite know
how to design correctly.

1/6
NET.

(Postage 2d.)

4. vm...

"HOW TO MAKE'
BOOKS

The Wireless Press, Ltd.
12-13 Henrietta St.

London,
W.C.2

i9lrsr,4
atm04ockri. ,. ./Jts poi I

CEPTov

1/6
NET

(Postage 2d.)

CRYSTAL RECEIVERS
for BROADCAST

RECEPTION
By PERCY W. HARRIS.

80 pages. Over 70 photos and diagrams.

An explanation in popular language of the
principles upon which the numerous receiv-
ing Sets now on the market are designed,

the reasons for the differences between
them, and how all of them can be
adjusted for the greatest efficiency.

Full Directions for building a simple
Crystal Receiver for Wireless Telephone

Broadcasting are also given.

The Radio
Experimenter's

Handbook
By PHILIP R. COURSEY, B.Sc.

113 Pages. 99 diagrams and illustrations.
The aim of the true wireless experimenter
should not be merely to -purchase a complete
installation or to build one up from a
complete set of working drawings, but

rather to design his set to meet
his own requirements. The object
of this handbook is to foster, if

MI lass UPER11113111111

ILNDICK possible, such an attitude by indi-
cating the chief features of such
design work and the principles
upon which it depends.

316
NET.

(Postage 6d.)
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DIRECTION
AND

POSITION FINDING
BY WIRELESS

By R. KEEN
B.Eng. (Hons.) Sheffield, A.M.I.E.E.

Demy 8vo. 363 Pages

Over 250 Photographs and Diagrams

Post
9,9
Free

This book deals not only with the principles of the subject but with
the constructional details of Direction Finding Installations.
It describes the principles of Direction and Position 'Finding in this
country in such a way that the subject may be grasped easily by engineers
tackling this field of wireless work for the first time.

CONTENTS.
-L---7-_--

..-.--_-
:.------ The Theory of the Wireless Direction Finder ; Valve Amplifiers and Detectors ;

. Maps ; Position Finding ; Night Effect and other Freak Phenomena ; ,,,,, -
The Shore D.F. Station ; The Ship D.F. Station ; 1 he Aircraft/ D.F. Station ; Fault Clearing and Maintenance ; Notes

Field and Nautical Astronomy ; Bibliography.

The Wireless Press, Ltd. \\
12-13, Henrietta Street,

London, W.C.2
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L-,DUTCH CONCERTS
ON A

=-=- HOME MADE

1:2 VALVE SET!

==

.1=
-=-

THIS IS WHAT

CONQUEST

OFFERS YOU
E-7

IN THE JANUARY ISSUE. --2

`Price 1 net. Post free 1 /n
Full working details with " fool

--al. proof " diagrams and illustrations of
how to make this set are given.

Granted that it's not the smartest t4-
--E: looking set made, but it works, and

works well, too.

This is not a theoretical set ; it's S.
g practical ; it's been tried and proved
IC to be

AN ABSOLUTE SUCCESS Ea
-==

This one constructional article alone
is worth more than the shilling
charged for the magazine.

Get the January numberumber which will
be published on December 20th.

IT WILLWILL PAY YOU 5_

"CONQUEST!
`'he ,711Cogazine of 'Popular Science, _E

12/13 Henrietta Street, London, W.C.2 3-

.4111011111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111a

Just Published.

ACHIEVEMENTS
& LIMITATIONS
OF WIRELESS
TEI,EG RAPHY

BY

L. B. TURNER, M.A., M.I.E.E.

i8 Pages 17 Diagrams

PRICE
9D. NETT.

(post free sod.)

This book is a reprint of a Lecture
delivered at the S.M.E., Chatham,

by Mr. Turner.

CONTENTS:

The Three Processes orWireless Telegraphic
Signalling. Radiation. Propagation. Wave
Length Compromise. High Frequency
Generators. Reception. Interference.
Interference from other Stations. Atmos-

pherics. Methods of Reducing Atmospheric
Interference. Atmospheric Balancing.
Atmospheric Limiting. Directive Reception.

The Wireless Press, Limited
DEPT. W.W.

12-13 Henrietta St., London, W.C.2
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The Standard
Wireless Text Book

which has the
LARGEST SALE
Used in practically every
School and College in the
United Kingdom where Wire-
less is taught.

The Elementary
Principles of

Wireless Telegraphy
By R. D. BANQAY,

tells in the simplest possible manner the theory
and practice of wireless.

The Author makes the subject intelligible to
persons who do not possess much technical
knowledge, and at the same time it is brief and
accurate.

The book is so arranged as to be useful as
a reference book for students and amateurs.

It is published in two parts

PRICE 4/- EACH

(post free 4/5)

or combined in one volume

PRICE 7/6 NETT
(post free 8/3).

The Wireless Press, Limited
Dept. W.W.

12-13 Henrietta St., Strand, London, W.C.2
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BOOKS FOR THE LIBRARY

CONTINUOUS WAVE WIRELESS TELE-
GRAPHY. Part I. By W. H. Eccles, D.Sc.
Price 25!- net. Post free 25,9. 407 pages.
306 diagrams, and illustrations.

THERMIONIC TUBES IN RADIO TELE-
GRAPHY AND TELEPHONY. By John
Scott -Taggart, A.M.A.I.E.E. Price 25/- net.Post free 25/9. 424 pages. 344 diagrams
and illustrations.

THE THERMIONIC VALVE and Its
Development in Radio Telegraphy and
Telephony. By .1. A. Fleming, 31.1., D.Sc.
Price 15,- net. Post free 1519. 279 pages.
144 diagrams and illustrations.

WIRELESS TELEGRAPHY AND TELE-
PHONY. -First Principles, Present
Practice and Testing. By H. M. Dowsett,
M.I.E.E. l'rice 9 - net. Post free 9/9.
331 pages. 305 diagrams and illustrations.

TELEPHONY WITHOUT WIRES. By
Philip R. Coursey, B.Se. (Eng.), A.M.I.E.E.
Price 15/- net. Post free 15/9. 414 pages.
250 diagrams and illustrations.

STANDARD TABLES AND EQUATIONS
IN RADIO TELEGRAPHY. By Bertram
Hoyle. Price 9/- net. Post free 9,6. 159
pages.

FIFTY YEARS OF ELECTRICITY-THE
MEMORIES OF AN ELECTRICAL
ENGINEER. By Dr. J. A. Fleming. M.A.,
D.Sc., F.R.S. Price 30,- net. Post free31i-. 371 pages, Ill plates.

THE WIRELESS TELEGRAPHIST'S
POCKET BOOK OF NOTES,FORMULAE
AND CALCULATIONS. By J. A. Fleming,
M.A., D.Sc. Price 9/- net. Post free 9;6.
352 pages. 39 diagrams and illustrations.

T.S.F. LA TELEGRAPHIE SANS FIL.
LA TELEPHONIE SANS FIL. By G. E.
l'etit and Leon Bouthillon. Price 12/6 net.
13/- post free ; paper cover, 15/- net.15!9 post free. Cloth bound. 304 pages,
197 diagrams and illustrations.

PREPARED RADIO MEASUREMENTS
WITH SELF -COMPUTING CHARTS.
By Ralph R. Batcher, E.E. Price 10,6 net.
Post free 10 11. 132 pages.

The Wireless Press, Ltd.
Dept. W.W.

12-13, Henrietta St., Strand, London, W.C.2
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rite OHMER INSULATION
TESTING SET (COX'S PATENT)
This is the lightest, cheapest and best instrument of its
kind on the market. It consists of an Ohmeter and Generator
mounted in one case. The Ohmeter is of the Electrostatic
type, giving extreme lightness. Absolutely unaffected by
external fields. It reads directly in filegohms and is
independent of the voltage or speed of the generator.

NALDER BROS. & THOMPSON, LTD.,
97a, DALSTON LANE, LONDON, E.8.

"Che

Wireless World
DIRECTORY

OF

Regular Transmissions
OF

Wireless Stations.
PRICE 6D. POST FREE.

Containing full particulars of over 350 of the
Chief Stations of the World.

The Wireless Press Ltd.
12/13 Henrietta St., London,w.C.2

The

Wireless World
POCKET DIRECTORY

of

Amateur & Experimental

Transmitting Stations

PPrice poet free.

Giving particulars of 380 Amateur Trans-
mitting Stations.

The Wireless Press, Ltd.
12-13, Henrietta St., Strand, London, W.C.2

Registered " NI PHAN " Trade Mork.

WATER - TIGHT PLUGS
and CABLE COUPLINGS
TO MEET HOME OFFICE REQUIREMENTS

COUPLING CONNECTING CABLES

Phones I Telegrams
AO Gerrard 1201 Central. "Niphoe. Leaden." SIX WAY TEE CONNECTORS

Patented is England and Abroad.

As used by H.M. Was ()thee, Electric Supply Companies,
Railway Companies, Marconi Wireless Telegraph Comp..,

SIMMONDS BROS., LTD
4. 6 & IL NEWTON STREET, HOLBORN. W.C.



ELWELL
High Power
Wireless
Stations

Oxford

Cairo

Horses
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Eiffel
TOW all
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1 The sell -tightening bull -dog grip
titled to the Elwell plug enables
telephones or loud speaker connec-
tions to be changed in a inoweut.

-4 (21 By the terminal adaptor. the bull -dog
grip connector can he added to any
existing terminals.

3 For tilting to the late ut a panel this
pattern is recommended. It combines
a standard termina, for fixed con-
nections with a bull -dog titling for
connections which you require to
change.

14i A series connector with a bull -dog
grip at each end. Invaluable but COLI-

ilectilw, telephones in series.

5, The series connector in use. Telephones
can be connected in series in an
instant. No amount of pulling can
break the connection. It thus avoids
those annoying interruptions caused
by involuntary movements.

.arKr.."...-*,-"ssuallISPOPPIIIRW11111111

EPjI

Bull Dog Grip
Connectors.

Elwell patented self -tightening grip
fittings are a big convenience.
Without soldering, tightening of
nuts or screws or the use of any
tools whatever, electrical connections
can be made, broken or changed
in a moment.

Moreover, the connections when
made are electrically perfect and
self -tightening The more you
pull them the tighter they grip.
But they can he released in a
moment when desired.

.Ask to see them at your wireless
dealer or write for descriptive leaflet.

C. F. ELWELL, LTD., Radio Engineers,
CRAVEN HOUSE, KINGSWAY, LONDON, W .C.2

Telephone : MUSEUM 1384.

vst W Printed by Sanders Phillips & Co.. Ltd.. Cliryssell Road, London, S.W.9, for the
t_LlreSEA Proprietors and Publishers, The %Tireless Press, Lt.1., 12-13, Henrietta Street, London,T.fine W.C.2 ; Sydney, N.S.W., 97, Clarence Street ; Melbourne, 422-24, Little Collins

Street ; New York, 32ti, Broadway.
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LOW TENSION

Registered at the G.P.O.
as a Weekly Newspaper.

BATTERIES
" MEG " TYPE IN GLASS.

Made in 4 and 6 volts of 20, 30, -10

and 50 Amp. Flours (actual) Capacity.

The plates in these Batteries are contained in GLASS BOX ES
with sealed ebonite lids, ierininals and screwed vent plugs.

The cells are fitted in strong waxed teak crates with rubber feet
as illustrated, and are insulated from the crate by rubber buffers.

NO CELLULOID IS USED IN THE CONSTRUCTION OF THESE CELLS.
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you should include the installation of a
Sterling No. 1 Crystal Broadcast Receiving
Set in your New Year's resolutions.

it is an instrument of high efficiency proved
by results. It has a good "tuning- arrange-
ment consisting of two switches, one giving
rough and the other fine adjustment, thus
providing selectivity and a means of cu:ting
out interference. Because it is thoroughly
reliable and simple to operate.

Call at our Showroom for a Demonstration.

We guarantee that all Broadcast Radio Apperatus
sold by us conforms with the conditions of the

STERLING No. 1 CRYSTAL RECEIVER. proadcaster's Licence issued by the 'Postmaster -Complete with one pair of Double Head Telephones and with
special coil for Paris Time Signals. Range 25 miles. General.

To be obtained from all 'Dealers or direct from -

STERLING TELEPHONE & ELECTRIC CO., LTD.
2101212, TOTTENHAM COURT ROAD, LONDON, W.1
telephone No.. 4144 Museum (7 hues Telegrams ClICLIMIS, Wes io, London. Works - DAGENHAM, ESSEX.
Branches-NEWCASTLE-ON-TYNE, 9 Clattering Place; CARDIFF, 8 Park Place; MANCHESTER.14 St. Peter's Sq.

"Wireless for all"
Before you decide on the
construction of your set.
It will pay you to have

particulars of-

Condensite Celoron
For PANELS and OTHER PARTS.

his material is waterproof, immune to atmospheric and climatic conditions, will not
warp, has high surface and volume restivity, high di -electric strength, low sp.:cific gravit \

LET US QUOTE YOU
SEND PARTICULARS OF YOUR EXACT REQUIREMENTS TO

THE MANUFACTURERS

OIAMON D-F1BRE HIGH ROAD
WOPS(.9 SOUTH ToTTENHAM JS.



JANtiAltY 13, 1923 THE IV! RELESS WORLD AND RADIO REVIEV iii

1_11111111111111111111111111IIIIIIIIIIMIIIIIIINIIIIIIIM1111111111111111111111111111M11111111111011111111

Instruments of Quality
AT MODERATE PRICES.

THE policy of the Company is to supply only goods of the
highest quality in design, workmanship, finish and performance.

ONE EXAMPLE :
Registered A:o. 0 / 67.

WAVELENGTH

200-3,000
=_- METRES.

SCIENTIFIC

DESIGN.

Catalogue No. W51. TWO -VALVE RECEIVER, complete with two
MULLARD ORA Valves ...
ACCESSORIES for above, viz.:
1 L.T. Battery, 6 volts, 33 ampere -hours ;
I Genuine HELI.ESEN H.T. Battery,
60 volts ; I pair STERLING first quality H.R. £6 : 6 : 0
Telephones ; 100 ft. Aerial Wire, leading -
in and Aerial Insulators.

)

RANGE

100

MILES.

PERFECT

WORKMAN-
SHII'

£16: 16:0

E-.._--- COMPLETE SETS AND PARTS OF ALL DESCRIPTIONS
"Crack einquities Invited.a_ --

ST RADIO

`telephone:
'Regent 2336.

INSTALLATIONS, LTD.
EMPIRE HOUSE,

175 PICCADILLY,
Velegrann

LONDON, W.1 licultoinsta, Piccy. London.

EMEMMEMMEMMUMMMMENUMUMMEMENMEMOMOMMENSMENI7
A
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SOARING SALES
IN order to cope with our rapidly increasing volume of
'business, we have moved into more commodious premises.
As of old, every possible attention and courtesy is being
given to both old and new customers, whom we are always
pleased to advise on Technical matters.
You are invited to call upon us and to inspect our wide
range of Wireless apparatus-especially the popular
Deskophone Single and Two Valve Sets-at your con-
venience ; or to send a P.C. for our illustrated descriptive
Catalogue.

THE HOLBORN RADIO CO., LTD.
267, HIGH HOLBORN :: LONDON, W.C.1
'Phone-Chancery 8163. Late of 8, High Holborn.

rAonoriononorAmononorAmorAmo
SCOTLAND'S PREMIER

N111111111111111111111111111111111111111* ti !111111111111111111111111111111111111E

.= Phone - RADIO EXPERTS 0 =
= CENT. 1313 r4 r4 --'

--±-7= and Extensions. mor.orAmmonownorAorAor.onor. -=._
...-_--__-_

=-.-
.---': The most recent noteworthy successes have F. ---_--

=---- been obtained on apparatus supplied from our=
= comprehensive stock of Efficient Radio Goods.
ff-----

`Distributing Agents for Scotland for the Famous

BURNDEPT ULTRA RECEIVERS AND ETHOPHONES.

We keep an extensive stock of all parts required for
making up customer's own sets. Send your enquiries-
we will quote competitive prices by return-our advice is
always at your disposal.

r4OrAMMOWFAMOW*0,410FAMMO
g \ V . A. C. SNIITI-I,-d3 -I

mililiiiiimilliiiiimilio 2 36, ARGYLE STREET (Retail) and alliniiiiliffiiiiiiiillin111111E
FA 93/99, HOLM STREET (Office and Warehouse) el
O r4
r4 GLASGOW. 0
oraorAvwmorAono&o.*orAotiorAginorA
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New York Concerts in English Homes

No. 1o8. In flat polished case.
£10 A

BURNDEPT
H.F. Amplifier, Mark I.

MR.
TROTT, of Plymouth,

received the New York Broad-
cast station WZY on a Loud

Speaker, with this unit in front of a
Burndept Ultra IV, and entertained a
small audience. Every item was clear
and distinct. Other Burndept enthusi-
asts report similar results.
Ridley received an orchestral selection
from Townville, U.S.A., Broadcast
Station WDAF. and recorded part of
the music on a Dictophone. He has
logged at least three American Broad-
cast Stations. Newark, WJZ, can be
heard almost any night. During 14
days of American tests Ridley logged
no fewer than 53 American amateurs.

No. to8s. In sloping cabinet. The instrument presents no difficulties in opera-
tion. Those who possess a Burndept III, Ultra IV
or H.F. I receiver are recommended to add the
Burndept H.F. Amplifier, Mark I, and so get still
finer results than before. The unit consists of a

Write for our Illustrated Catalogue, stage of Radio Frequency Amplification, to be
giving full particulars of our used between a Burndept Tuner and one of the

apparatus, price 1,1-. above mentioned receivers.

g 1 1 A

.91/ I BURNDEPT I Valve Apparatus is duly licensed under Marconi Patents for Amateur use in Great Britair

BURNDEPT, LTD., London Office & Showrooms : 15, Bedford Street, Strand, W.C. 2.
City Sh..wrooms : 79, Mark Lane, E.C. Central London Depot : 22s, Shaftesbury Avenue, Wt.

Aerial and Eastnor Works, BLACKHEATH, S.E.3

Exchange Buildings, 133, New street,
BIRMINGHAM.

Midland Bank Chambers, YEOVII,.

93, Holm Street,
GLASGOW.

London Assurance House, 61, Bridge Street,
Bond Place, LEEDS. MANCHESTER

24,0. r,,,,rge Street 1BERDEEN.

11111111111111111111111111111111
BURNDEPT

--f  -t
111111111111111111111111111111111
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Result of
14 Years 'Experience

Radio Concerts
are judged by the ears
EVERY radio receiving set is judged

by what is heard. Everything,
therefore, depends on the ability of the
headset; to receive the faintest signal.
Because for fourteen years they have
been unequalled in sensitiveness,
Brandes Matched Tone headsets have
been preferred by radio operators.
For the same reason the leading manu-
facturers of radio broadcasting re-
ceivers have made Brandes Matched
Tone headsets part of their standard

equipment.

CANADIAN BRANDES LIMITED
105, Great Portland Street, London, W.1

Telephone No. LANGHAM 1195.

Trade enquiries invited.

ZZCZZiA17777
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Better than a
ame aerial

,

The "Ducon /9

If you have electric light, the " DUCON
gives you all the advantages of a frame
aerial, such as neatness, compactness, no
outside aerial and far better results.
All you have to do is to plug the " DUCON "

into a lannpholder or wall socket and

connect to your wireless set.

For all electric light circuits,
the " DUCON " 1 01- each

of all leading wireless dealers, electrical
contractors and stores, or direct from
the makers.

Dealers not yet stocking should write for
trade terms.

Over 50,000 In use.

The DUBILIER CONDENSER CO. (1921) Ltd.
Ducon Works, Goldhawk Road,
Shepherd's Bush, London, W.12

Telephone : Hammersmith 1084.
Telegrams : " Hivolteon, Phone, London.
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Let your 1923 Diary be a

Wireless one.

The Amateurs
Diary and Notebook
Consisting of Charles Letts & Co.'s
standard diary, with the addition of
a section giving useful Circuits and
Diagrams, Directory of Amateur
Transmitting Stations, Memoranda
Pages for recording new call signals,
and general data of value to Wireless
Experimenters and " Listeners -in."
The Diary is encased in pig -skin
grained "slip -in" covers with pockets
for cards, stamps, etc.

Price 2/6 Complete. Post free 2/9

Diary Refills
Price 1 6 Neil. Post free 1 8

The Wireless Press, Ltd.
12-13 Henrietta St., London,W.C.2
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THE

OSCILLATION
VALVE

The Elementary Principles of its
Application to Wireless Telegraphy /

by

R. D. BANGAY

PRICE 6,- NETT

The increasingly important part
played by the Valve in all

Modern Wireless Installations

makes it essential that all those
interested in Wireless Communi-
cation should have at least an
elementary knowledge of its

action and the principles under-
lying its various uses.

Mr. Bangay's clear and simple
way of imparting imformation

makes this book one of particular
alue to experimenting amateurs.

POST FREE 616

CONTENTS.-General con-

sideration of Wireless Telegraph
Receivers. The Oscillation

Valve. The Fleming Valve. The
Three -Electrode Valve. The

application of the Oscillation

Valve to Receivers. The Valve
as a Magnifier. The Valve as a
High -Frequency Magnifier. Re-
action between Sheath Circuit
and Grid Circuit of Valve. The
Application of the Three -

Electrode Valve to Transmitters.
The Theory of the Soft Valve.

The Wireless Press, Ltd.
THE PIONEER HOUSE FOR WIRELESS PUBLICATIONS,

12113, Henrietta Street, Strand, London, W.C. 2
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DRY BATTERIES

REVISED RETAIL PRICES

No. Volts.
No. of Price each.
Cells.

643 15 11 spring clip terminals 3 6
789 15 11 6 0
826 30 2I plug sockets 7 0
827 36 24 8 0
828 50 36 11 0
829 60 .44 - - 13 6
830 90 66 20 6
831 100 72 ,. - 21 6
Removal Plug Terminals 9d. extra per pair.

Schedule of revised trade prices will be sent
on receipt of trade card.

Catalogue 595 will be sent on application.

SIEMENS BROTHERS & CO., LTD.
general Offices and Works :

WOOLWICH, LONDON, S.E. 18
Tr:eglams--Siemens Woolwich. telephone-Cif). 6400

.2 Belfast,' Birmingham. Bristol, Cardiff, Glasgow,
Leeds. Manchester. Newcastle. Sheffield. Southampton.

E CONON! C
13, 1923  
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E LECTRI C
LIMITED IIII
High Frequency
Interchangeable
Transformers

Turned Ebonite
Condenser Dials

Low Frequency
Intervalve

Transformers

We will mail
you our 40
Page Radio
Ca to log ue
/or a remit-
tance of Id.
Apply now !

FITZROY SQUARE, LONDON, W.1
I tlePhone -MUSEUM 10;5. Branch- TWICKENHAM

BROADCASTING
YOU CANNOT BEAT THIS.

B.R.C.3 Crystal Receiving Sets, designee 1 1; an
ex -Marconi Engineer and Chief Inspcc r to
the Government Telegraphs, 19 years' experience.

SPECIFICATION.
Brown's 4,000 ohm double headphones. ariable
tuning inductance, range 1,5oo metres, ebonite
engraved panel, lacquered terminals, provision
made for several persons to listen in at the same
time, crystal detector with solid gold contact,
complete with too' aerial and earth equipment.
The set is compact and enclosed in a polished
oak case. It will receive perfect telephony up
to 25 miles. No batteries required. Approved
by the Postmaster General. The instrument has
the I3.B.C. Seal affixed.

Price including the Broadcasting Fee

£3 : 7 : 6 complete.
Agents Wanted.

THE BIRMINGHAM
RADIO COMPANY

cartiOn House, High St., BIRMINGHAM.
Telephone : Central 0026.
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OUR EFFICIENCY GUARANTEE
What does it
mean to you?

It means that our products are
manufactured by Experienced
Radio Engineers, and that each
Instrument passes through our
Testing Stations before delivery.

It means that these Wireless
Receivers are bought by YOU
at OUR RISK, and that we
guarantee they will do all we
say they will.

THE RELIAPHONE

SUPER RELIAPHONE No. I.

We
and

THE RELIAPHONE
Range 50 Miles

Type tested and approved by Postmaster -General.

Fitted with Series Parallel Switch
enabling wavelength to be increased
indefinitely.
Complete Wireless Receiver includ-
ing all Royalties £7 10 0
SUPER RELIAPHONE
No. 1 Range 100 Miles
Type tested and approved by Postmaster -Genera.

I High Frequency and 1 Rectifier.

Maximum intensity. Extreme
sensitiveness.

Complete Wireless Receiver includ-
ing all Royalties - £14 10 0
Our Showrooms and Works
are easily accessible from
all parts.
Call or write for Illustrated Catalogue

invite applications from firms desirous of handling our products. Liberal terms
sole agencies offered to those possessing suitable connections and selling organisations

THE WHOLESALE WIRELESS CO., LTD.,
103, FARRINGDON ROAD,

I . L.\ It ELL 531.2.
LONDON, E.C.1
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W. MACKIE & CO.
(ESTABLISHED 1882.)

Works : THE PALACE ENGINEERING WORKS,
129, 131, 133, Lambeth Road, London, S.E.1.

Central Office : Sardinia House, Kingsway, London, W.C.2.
Telephone Nos.: Works-Hop 182. Central Office-Holborn 2125.

Manufacturers of Wireless Generators to the

Admiralty, War Office, and Air Force,

Marconi's Wireless Telegraph Co., Ltd., &c.

HAVE just placed on the market the
latest machine for Wireless users.

Specially constructed for silence in Wireless
Transmission.

80' Rotary Transformer
L.T. 11 Volts 13.9 Amps.
H.T. 1150 Volts 073 Amps.

SUITABLE FOR ALL WIRELESS ENGINEERS.

INSPECTION INVITED. ENQUIRIES SOLICITED.
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Offices,cWor.
'Phone

Hammersmith,
1916.

Telegs.
" Tinitoidar, London."      

  **
viii

Uniformly Efficient
THE supreme excellence of TINGEY Wire-

less instruments under all conditions and
tests is now universally appreciated. A
splendid example is the 2 Valve Model, which
is claimed to represent the highest attainment
in mechanical perfection and captivity.

Two Valve Broadcast Receiving Set
Wavelength 300 to 2,800 metres. Complete
with all accessories, including Valves, Brown's
'Phones, High Tension Battery, Accumulator,
100 ft. Aerial Wire, Insulators, lead-in tube
and earthwire.

PRICE - 21 gns.
including Broadcasting Fees. Carnage paid U.K.

ALL TINGEY Broadcast Receivers bear the B.B.C. stamp.
All " T1710EY Valve Apparatus is duly licensed under
Marconi Patents for Amateur use in Great Britain.

Send for illustrated Catalogue containing full
particulars of our I 2, 3, 4 and 5 valve sets.

TINGEY WIRELESS LTD.

05,e, S,roureem,

92, QUEEN ST.,
HAMMERSMITH
LONDON, W.6.

EBONITE
for all radio purposes

Highest Grades only made.

Sheets (polished, matt or
tinfoil surface.)

Panels cut to size.
Rod, Tubing and all types
of moulding for Wireless
Instruments.

Take advantage of
our long experience

in Ebonite manu-
facture, and secure
the best material
for your purpose.

St. Helens Cable & Rubber Co., Ltd.
WARRINGTON

L07141011 Branch : 70/71, Petty France, Westminster, S.W.1
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TONS

I of EBONITE SHEET in Stock
for immediate delivery in qualities
suitable for all classes of

WIRELESS WORK.

SHEETS - RODS
TUBES - PANELS
TUBES and ROTORS for Variometers,
MOULDED KNOBS (various patterns;,
COMBINED DIALS AND KNOBS,

3', 3; and 4 diameters.
Do. for Fil. Res. and Vario-Couplers.
AERIAL INSULATORS.

IAMERICAN HARD RUBBER
COMPANY (Britain) LIMITED,
13a, Fore Street, London, E.C.
Teleg. - Ebonuieth. Ave. London:* 'Phone: destnd 12764.

16 el

Wholesale only.

J. BURNS,
Wangye

Chadwell Heath,

LTD.
Works,

Essex.
We are actual manufacturers and
can offer special advantages to
the trade-send us your enquiries.

CONDENSERS. Retail price
.001 mfd. each 12/8-0005 each 10/-
0003 .. 8/-.00005 each 4/8Filament Resistances each 2/ -Terminals with high base doe 1/8Contact Studs, with nuts doz. 9dSliders, with springs and studs each 9d.Ebonite Coil Holders each 124(0Ebonite Knobs r doe.

Ebonite Panels. Prices on application.

Single Valve Panels
fitted with Variable Condenser, Filsment

Conden-
ser, Engraved Panel and Rosewood
Resistance, Grid Leak and fixed Condon- £4finished Box, ready for use - -

Vulcanised Fibre and Ebonite
Sheets, Rods & Tubes from stock.

THE WIRELESS WORLD AND RADIO REV! EW J. %RV 13. 1923
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"We Reply by Return" 0

COMPARE
THESE PRICES

Aerial Wire, 7/22's stranded copper, per too ft. 4;6
Aerial Wire, 7/22's Enamelled, per too ft. ..
Aerial Insulators, egg pattern, porcelain. each 4d.
Aerial Pulleys, aluminium .. each
Switch Arms, rotary pattern, re" radius..
Switch Studs r

Terminals, 4BA ..
Ebonite Knobs, sr diameter ,,,

Buzzers each

Filament Resistances, panel pattern, complete ..
Crystal Detector, single cup, ball and socket joint
Crystal Detector, double cup, suitable for zincit,

bornite, etc. .. 3/6
Crystal Cups, with three fixing screws .. ca, h
Crystals, all kinds .. ., per packet ed.
Brass screwed rod, 4 BA per foot 4d.
Brass screwed rod, 2 BA .. per foot 5d.
Inductance Sliders, to lit }" square ref per foot
Brass square rod, per foot
Brass round rod, }- per foot
Brass round rod, 3;r6' per foot
Brass round rod, i" per foot
Brass strip, r x *- per foot
Copper foil, t 2" x 4. per piece
Leading -in tubes, 6" ebonite, with terminals ..
Voltmeter, 0-15v., best quality ingtriiments
H.T. Units, all makes, z5v.
Accumulators, 4v. -4o amps.
Accumulators, ov-.o amps
Variable Condensers, .0005 mfd. in transparent ase
Nlansbridge Condensers, 2 ea eh

Postage paid on all orders
above 7/6 in value.

We guarantee all our goofs.

16
2 9

10d.

6d.

2'6
2,6
29

Id.

9d.

66.

ea.
5d.

ed.
3d.

7/6
3/8

22/6

10d.
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Electrical Supply Stores
R PALMER)

5,.ALBERT TERRACE
King Cross, Halifax

ompleie ii.ets poet free.

LI

IJ
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U
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P. ORMISTON & SONS
(P. H. ORMISTON) :: ESTABLISHED 1793

79 Clerkenwell Rd., London, E.C.
"Ormoton, London." :: 13259 Central.

Silk and Cotton Covered H.C.Copper Wire, Resistance
Wires, Fuse Wire, Binding Wires, Charcoal Iron Core
Wire, Asbestos Covered Wire, Braided and Twisted
Wires, Bare Copper Strand and Flexibles of any Con-
struction, Wire Ropes, and Cords (fine sizes) in

Galvanized Steel, Phosphor Bronze, &c.

THE WIRELESS WORLD
AND RADIO REVIEW

THE OFFICIAL ORGAN OF THE RADIO SOCIETY OF GREAT BRITAIN
A MAGAZINE DEVOTED TO WIRELESS TELEGRAPHY AND TELEPHONY

CONTENTS
Low Frequency Amplification ..
The Geneva Aerodrome Wireless Station ..
The Application of Loose Coupling to an Existing Single Circuit Set.

M.I.E.E., A.Inst.P.
Electrons, Electric Waves and Wireless Telephony.

489

493
By G. G. Blake,

495

By Dr. J. A. Fleming, F.R.S. 498

Contents continued on next page.

Mg. 1. Condenser Scale 1 -
Mg. 2. Condenser

Plates  per Pr. 3d.
Fig. 3. Ivorine tablets

-Black on white.
white on black, 21
wordings obtainable

each 3d.
Fig. 4. Terminals from

each 21d.
Fig. 5. Lightning Ar-

rester, adjustable,
each 19

Fig. 6. Shellac varnish
or Bitamastic enamel

per jar 1 3
Fig. 7. Valve socket

and Ping . . 6d.
Fig. 8. Plug 4d.
Fig. 9. Contact studs

from lid.
Fig. 10. Skinderviken Button
Fig. IL Spade Terminals -

Small . each
Medium . . each
Large . . . . . . each

Fig. 12. 3 Eye bands for masts, smallest 11". Each from
Fig. 13. Galvanised tightening screws . . . each
Fig. 14. Galvanised heart thimbles
Fig. 15. Galvanised harp shackles. each
Pig. 16. Brass cable connectors . each 3d.
Fig. 17. Valve sockets. Fit almost flush in panel each 20.
Fig. 18. Valve socket .. 20. and 3d.
Fig. 19. Plug and socket . . . . . . . . 3d.
Fig. 20. Connecting terminal
Fig. 21. Instrument wires all sizes and coverings.
Fig. 22. Vernier inductance slider and rod . . 4/6
Fig. 23. Screwed brass rod, 2, 4 & 6 B.A., per ft., 5d. 8d. & 7d.

Fully Illustrated List. Post free. 9.d

5 -

Id.
l,d

vi
3)-
2d.
6d.

Fig. 24.
Fig. 25.
Fig. 26.
Fig. 27.
Fig. 28.
Fig. 29.
Fig. 30.
Fig. 8L
Fig. 82.
Fig. 33.
Fig. 34.

Fig. W.
Fig. 38.

Fig. 37.

Pointed contact knob . . . each Etil

Useful pattern, ebonite knob . . each 3d.
Moulded ebonite knob .. . . each 5d.
Hardwood polished knob, 2B.A. thread each 4d,
Langen buzzer .. each 6
Inductance elide: . . . . . each 10d.
Crystal -all types.. Per specimen, from 3d.
Heavy rubber covered cable .. per yard Ild.
Twin flex. Silk covered . per yard Od.
Tinned copper wire, 22 gauge, t lb. reel.. 1,/4
Systolic,: red, yellow, black, 1, 11, 2 m, m, per toot

24., 21d. and 3d.
Basket coils (7) . . 5/10
H.B. Coils, 18 coi s, 130-25,000 metres, from

each 51-
Unvrazed super slabs, 150-30,000 metres, set of 9 15/-

SHOWROOM -

H. D. BUTLER & CO., LTD., Bank Buildings, 222, Gt. Dover St., S.E.1
Telephone . Hop 3029. (Opposite St. George's Church.)

Offices and Works : 29, HALTON ROAD, CANONBIIRY. Telephone : North 1838 Extension.
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MAKES A WHISPER LOUD
This Intervalve Transformer will amplify a whisper to a great degree

of loudness in a background of absolute silence. It has been placed on
the market after the most exhaustive tests in our laboratory. It is wound
with about 6o,000 turns of heavy gauge wire, and the coil alone weighs
8 ozs. The primary has an exceptionally large impedance value, and the
windings have been subjected to a test between winding and winding and
frame of 3,000 volts. No other transformer has such an expensive coil.
It will give full q tot amplification with entire absence of distortion, due to
the design of the magnetic field and to the brass screen, which entirely shields
it from all local low frequency currents. It is used in our own sets, and the
sets we make up to specification for the wholesale trade. For Loud Speaker
work we have found that two of these Transformers are equal to three stage.
of amplification, using ordinary Transformers. Although heavy in
struction it takes up little room on panel, and can be fixed over filani.
resistance, etc. PRICE is 30 -.

Dealers desiring to sell Lissen Products should write to us.
Special terms to factors.

LISSEN COMPANY, 35, Oxford Street, London, W.1
" LET'S LISSER.IN " Worhu-RAMEERSETTH.
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Low Frequency Amplification
A REVIEW OF THE DESIRABLE FEATURES TO BE

FOUND IN TRANSFORMERS.
MAXIMUM power output is obtained

from a valve when the impedance
of the apparatus connected in the

anode circuit is equal to the internal impedance
of the valve. The output power, which is
electrical energy modulated to give morse or
telephone signals, may be required to energise
the input circuit of another valve to secure
further amplification, or to operate a telephone
receiver or other device capable of response,
and able to effect the senses in a manner
necessary for the reception of intelligence.
In the case of the valve, we require the input
voltage to be as high as possible, since the
amplifying valve is a voltage operated instru-
ment. The telephone receiver (or other
device) is of course energy operated, and its
impedance, it should be noted, ought to be

 approximate with that of the circuit to which
it is connected for maximum effect. Thus
telephones possessing high impedance are
connected in the anode circuit of a valve,
or across the crystal detector, because the
latter have high impedance.

It may be pointed out here that impedance
(Z) is expressed in ohms, and is the equivalent
resistance set up by the electrical properties
of a circuit thus :

Z ohms R! (wL - -L)
coC

where R = the ohmic resistance, w _ 2:7
frequency, L = = inductance in henrys,

and C = capacity in farads.
As the valve is amplifyingllow:frequency

currents, its self capacity will have little effect,

and the plate filament impedance is resistive
only. That is, it may be regarded as resistance
only. The effective impedance of inductive
apparatus such as a transformer, is composed
of the primary impedance plus that due to the
secondary and load transferred to the primary.
The load resistance may be considered as in
series with the primary impedance, while the
losses due to charging or magnetising the
apparatus should be considered in parallel
with the primary impedance.

Due to the large difference in the internal
impedance of the output and input circuit
of a valve, it is essential for good amplification
to use apparatus to match the impedances.
A transformer is generally used for this
purpose ; and as the energy to be amplified
is of audible frequency, the transformer
should have an iron core.

It is now proper to consider the amplification
per stage, which is defined as the ratio of
the signal voltage applied to the second
valve (V) to that applied to the first valve (v),

Vthat is .

The consideration is complicated by the
requirement of distortionless amplification.
The latter demands (1) the anode current -
grid voltage characteristic of the valve, be
linear over the portion affected by the signal.
(2) The effective impedance of the transformer
be so high that all the frequencies present
in the signal shall be equally dealt with.
(3) Negligible grid current shall flow.

(I) This condition is met by ensuring the
impedance in the anode circuit is sufficiently

F.
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great, and by proper adjustment of the filament
heating, normal grid and anode potentials.

. To straighten out the characteristic curve
sufficiently, the impedance connected in the
anode circuit must be at least equal to that
of the internal impedance of the valve. This
demands a large number of turns of wire,
with an iron core of large cross section. In
addition, the transformer must be properly
made for minimum iron losses and minimum
leakage. The grid potential should be adjusted
so that its mean potential lies in the centre of the
anode current -grid voltage characteristic. The

for the normal anode current which is producing
flux. (3) The normal grid voltage should be
such as to ensure that the most positive
portions of the signal shall not cause an
appreciable current. If grid current were
permitted to flow, distortion would be caused
for two reasons : (a) current which should
pass to the anode circuit is diverted to the
grid, and (b) the input voltage is lowered,
due to the drop across the secondary winding
of the transformer. For these reasons it is
necessary to connect one end of the secondary
to the negative pole of the filament battery,

Examples of Low l'nquency Transformers. The first Transformer in the arid r row i. a t;erinan Telephone
Transformer, while the others are various typrx of I aterritIrr I'marfaraterx. It will la Hat irr(I that bra of the

Transformers ore totally enclosed ;n metal .are rainy ram,.

filament temperature and anode voltage must
be sufficiently high to ensure saturation shall
not occur, and the peaks of the signals cut off.
(2) The transformer must be built to have a
flat frequency characteristic over the range
required by the proper design of the windings
and magnetic circuit. This requirement
is met with a large iron section and a large
number of turns, due allowance being made

or to include small dry cells in the circuit,
connected to increase the negative potential
of the grid.

To secure the maximum voltage per stage,
the effective impedance of the primary of the
transformer and output of the valve should
be about equal, and the secondary winding
should consist of as many turns as practicable,
so that the largest voltage step-up is obtained.
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Fortunately it is not necessary to match
impedances exactly, and no great effort to this
end should be made. The secondary voltage
is limited through the self -capacity and re-
sistance of the windings, and through magnetic
leakage and iron losses. With careful design
of the iron circuit, and the disposition of the
windings, the losses due to the latter cause
may be made negligible. The iron core should
be made of laminations having high perme-
ability and low losses. The transformers,
to be small in size, are wound with a large

%ND RADII) REVIEW 491

The secondary voltage is reduced by the charg-
i ig current and by the magnetising current
and leakage.

From the foregoing it will be understood
the transformer primary will possess a large
number of turns, and as it is not essential
to match impedances exactly, the requirements
for distortionless amplification should be met
in preference to other desirable features.

The secondary winding consists of many
more turns than the primary, but the number
cannot be increased indefinitely, because be-

Thr types shonn indicnl('o rariely of methods for constructing I/O' cores. study of 1ht rehltio. dies, ',shots
is of inter,,t. The Telephone TrinKformer In, tno shtlIN, one of iron and the other eopix r.

number of turns of fine wire, and the resistance
losses may be only reduced by increasing
the size of the transformer, which is not
economical. Self capacity is reduced by spacing
the layers of the windings, and by choosing
the right ratio of winding depth to winding
length. The material used to impregnate
the windings should be chosen to have the
lowest specific -inductive capacity consistent
with insulating and damp -proofing qualities.

yond a certain point there is no increase in
secondary voltage. When " R " type valves
are used, a usual ratio is I to 4. The impedance
of the valve may be varied by changing the
filament current and high tension voltage,
and by grid potential adjustments. It is there-
fore apparent that for good amplification,
and in particular for minimum distortion,
the transformer used to couple the detector
valve and the next low frequency valve would

B2
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have a very large primary winding. The ratio
of a correctly designed transformer for this
purpose would probably not exceed t to
or 2. The impedance of the last low frequency
valve is very much less under normal working
conditions than that of the detector valve,
therefore the primary winding of the trans-
former in the anode circuit need not have
so many turns, but the wire should be larger
to carry the heavier current. High ratio
transformers should be avoided. It is better
to use a transformer with a large number
of primary turns and a small ratio, than one
with comparatively few primary turns and a
high ratio. The latter transformer, like a
number at present in the market, would
result in a reduction instead of a step-up of
voltage. A good transformer then, will be
large, so that the windings will be able to carry
the working currents without overheating
and undue losses, and the insulation good.

The iron core will have a large cross section
for obvious reasons. The size, the current -
carrying capacity of the windings, their
insulation and their ratio are the points to be

especially noticed when about to purchase
low frequency transformers. A knowledge
of the resistance of the windings is of little
value as a guide unless one is comparing
transformers of similar dimensions. When
connecting transformers in circuit, it is as well
to ensure the assistance of the capacity between
the windings. If the windings are wound
in the same direction, the beginning of the
primary winding (I P) should be connected
with H.T., and the end of the primary
winding (0 P) with the plate. The beginning
of the secondary winding (I S) should be con-
nected with the grid, and 0 S with - L.T.,
but to prevent the low frequency amplifier
setting up oscillations it is sometimes necessary
to reverse the connections of the transformers.
A common H.T. battery is largely used, and to
prevent it through its internal resistance
acting as a coupling between the transformers,
it should be shunted with a large capacity
condenser of the order of 2 to 4 mfds.

The reactance of a condenser of 2 mfds. to
currents of a frequency of Boo cycles is of the
order of too ohms. W.J.

The Downside School Wireless Station.

The station shown
in the accompanying
photograph, was erect-
ed by the Downside
Wireless Society, a
Society run entirely by
the students.

The main receiver
may be seen in the
middle of the bench.
The tuner consists of
Burndept inductances
and home-made con-
densers, while the am-
plifier is composed of
four H.F. valves (Sulli-
van transformers being
used), a rectifying
valve, and one note
magnifier, built in two
sections, a two -valve
H.F. panel and a four -
valve amplifier -detector panel. To the
left is a separate heterodyne of novel

The Apparatus embodies many interesting features
and is a fine exttnipte of a statinn arranged for the

purpose of ,onduetina e.rp,rimenint iron..'

stances,
within a

design, and a to watt
transmitting valve.
The transmitter has
worked on more than
one occasion with
Crowborough in Sus-
sex, a full 120 miles
from Bath.

A two -wire aerial
is used, having a mean
height of 7o ft. The
frame showing con-
spicuously in the
photograph is also em-
ployed for reception,
and gives very good
results.

Of telephony ama-
teurs received, 2 AZ
(last year), 2 AW, and
2 13Z, are very good
considering their dis-

while 2 FL 2 AX, and others
25 -mile radius are deafening.
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General View. The Aerial and Transmitting Building are on the left and the liongurs on the right.

The Geneva Aerodrome Wireless Station
THE Geneva Aerodrome occupies a distance of about 200 metres separates the

commanding position between the main two stations, the transmitter being remotely

range of the High Alps on the south controlled from the receiving station.
and the subsidiary Jura Mountains on the Facilities exist for connection to land lines
north, the general direction of the lowlands as required, but at the present time no land
lying between being north-east and south-west. line voice amplifier is fitted although this
The whole site
was cleared and
laid out by the
unemployed of
Geneva, who
were also res-
ponsible for the
erection on a
very complete
scale of the
necessary build-
ings. These are
up-to-date and
comprise Such
accommodation
as bedrooms for
the pilots,includ-
ing means for
heating their
clothes. The
finished scheme
forms a good
example of a Th.
model aero-
drome; it embraces many novel signs for
attracting the attention of aviators, and is
furnished with the latest instruments.

The wireless station constitutes a most im-
portant part of the equipment of the aerodrome.
It provides facilities for efficient communi-
cation with aircraft, and with other ground
stations and is fitted with a Marconi IA -kW.
transmitter and a directional receiver. A

I.3-4.11'. T? a,,.. di( r.

can be arranged
if desired by the
local authorities.

The transmit-
ter is situated in
a building
north-east corner
of the aero-
drome, the ap-
paratus consist-
ing of a Standard
Marconi
Cabinet Set, em-
bodying a special
A.T.I. fitted with
a ratio tap in
order to enable
an earth screen
to be employed.
The receiver
portion of the
cabinet set has
been removed
and replaced by

a relay panel and a local control unit panel.
On the relay panel are fitted the various
relays controlling the circuits, which are
operated by a control panel situated in a
distant receiving station, or alternatively by a
local control unit mounted underneath the
relay panel for testing purposes, or if it should
be necessary at any time to operate the trans-
mitter locally.
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An additional sub -control attachment is
provided for increasing the amplitude of the
speech from the microphone, before being
impressed on the grid of the main control
valve in the cabinet set.

The aerial is supported on two 3o -metre
towers, and a ten -wire earth screen is em-
ployed.

The power mains from the local supply are
led on to a rotary converter arranged to supply
the correct output for driving a standard
11 -kW. motor generator, supplying the
necessary alternating current to the cabinet
set, whilst an emergency petrol -electric gene -

Aerial and Earth Sercen
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Communication by telegraphy has been
established between Geneva and Croydon, a
distance of about 475 miles. The trans-
mitting wave ranges are 90o, I,400, and 1,600
metres, and the receiving wave ranges are

rating plant has also been installed for use in
case of emergency.

This is situated in a building 200 metres
south-west of the transmitter house and con-
sists of a Marconi direction finding equipment,
type 12A, the directional aerials for this station
being supported on a 7o -foot mast.

As mentioned, an operators' control panel
has been installed which controls the functions
of the transmitting station, viz., the starting
up of the motor generator ; the changing from
" send " to " receive " ; the selection of the
type of transmission-telephony, C.W., tele-
graphy, tonic train-and the control of the
necessary circuits for connecting through to
the land lines. These functions are performed
by a series of Kellog keys mounted on an
appropriate panel.

Beef iiitey (Ito the left are the Ilemal,
Control Key. of the Transmitter.

400-4,000 metres without heterodyne and
400-2,200 metres with heterodyne.

The receiver can be arranged for either all-
iound reception, " Sense," or normal direc-
tional reception.

It should be noted that an important ad-
vantage of this type of station lies in the almost
instantaneous change -over from transmission

1'1.1

to reception, thus allowing of efficient single -
way working with any other telephone station
possessing the same arrangements.

The operating conditions are ideal, as owing
to the remote control arrangements, the noise
of running machinery does not interfere with
the satisfactory handling of traffic.
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The Application of Loose Coupling to an
Existing Single Circuit Set.

By G. G. BLAKE, M.I.E.E., A Inq l'

AT the present time the majority of
amateurs are using tuners in which the
reaction coil acts directly on to the

A.T.I. In inexperienced hands this method
of reception becomes a great annoyance to
other stations in the neighbourhood. Owing
to the fact that as soon as the reaction coil is
brought too near to the A.T.I. oscillations are
set up in the aerial, accompanied by radiation,
it is almost impossible nowadays to hear the
Dutch Concert through without having the
music spoiled by innumerable squeaks and
chirpings produced in this way by dozens of
amateurs in one's neighbourhood.

The Post Office very properly sv ish to
prevent this, and at one time they actually
ceased to grant licences where the applicant
sent in a diagram of his set showing reaction
to A.T.I. They have recently withdrawn
this restriction, as far as the experimental
licence is concerned, excepting on broadcast
wavelengths, and it behoves us, in our own
and everybody else's interest, to to most
careful not to make our aerials radiate.

In experienced hands reaction direct to
the A.T.I. need not cause any trouble by
radiation, but why should IA e adhere to the
use of this method, when we hav e an
alternative method, i.e., " loose coupling,"
which has the following advantages :-

Interference to neighbouring stations may
to reduced.
Greater selectivity is secured without loss
of signal strength, when carefully tuned .
Much lower plate voltage can be employed .
Lower filament temperature can be used
with consequent lengthened life of filament
and less frequent charging of accumulators .
The set receives much shorter wavelengths
than was possible before.

I have carried out a number of experiments
on loosely coupled circuits and the following
information may perhaps be useful to many
amateurs in cont erting their sets.

Fig. r shows the usual single valve " reaction
to A.T.I. " connections which are causing so
much trouble in the ether. These are so well
known that no detailed explanation is required .

(5)

T

Fly. I.

Fig. 2 shows the same set loosely coupled to
a new A.T.I. tuned by a variable condenser,
which may be connected either in series or
parallel, according to the number of turns
employed, and the range of wavelengths
desired,

The coupling required is an extremely
loose one, and I find that all that is
necessary is to stand the new A.T.I. on the
top or by the side of the existing set, without
making any alteration at all thereto.

It makes little or no difference whether the
old A.T.I., now called the secondary, is left
connected to earth or not.

It will be noted that the H.T. now required
to operate the set is much lower. I have
succeeded in receiving ships comfortably with
my new set, which has one valve as note
magnifier in addition to the receiving valve,
using H.T. of only twenty volts for the plate
circuits of both the receiving and note
magnifying valves.

To get results equal to, if not surpassing
those obtained with the old " Reaction to
A.T.I." connections, I find 3o volts H.T. the
best.

I have received the Dutch Concert very
nicely on this voltage and it is quite moderately
audible on 15 volts.
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The following results of a test made on

440 metres reception may be of interest.
Using the old " Reaction to A.T.I." con-

nections, best signals were obtained with
60 volts H.T. and reaction ceased at 45 volts ;

V

SCCOKOARY

nw 

1 NEW AIL_

Fig 2.
signals were just audible on 15 volts. Using
the same set as inductively coupled secondary
toga separately tuned A.T.I., full efficiency
was obtained with 3o volts H.T. and the set
reacted on 15 volts, signals still being quite
strong.

The fact of being able to operate our sets
with a reduced plate voltage is not only an
economy, but in itself reduces the risk of any
serious radiation to a minimum. We no
longer have such a large amount of energy
available for the annoyance of our wireless
friends.

Fig. 3 shows a photograph of my own set.
I have fitted up my new A.T.I. and condenser
in a small mahogany box, which stands on the
top of my set. When placed in the position
shown in the photograph, Fig. 3 (as indicated
by an arrow), it is over the secondary inductance
(the old A.T.I. of the set). This coupling is
too tight, and in order to obtain the best results,
I move it towards the other end of the box until
the right degree of coupling is obtained.

A brief description of the rest of the photo-
graph may be of interest. The panel on the
left-hand side contains the controls of the
transmitter. By means of a switch we can
change over from telephony to C.W. or to
tonic train, and I have designed the set to
transmit with a voltage of only 220.

The space between the panels contains four
" R " valves, one for transmission, one for

modulation, one for receiving, and one for
note magnification, and below this space is a
change -over switch ("send to receive ").

The right-hand panel contains all the usual
receiving controls. The handle marked G.C.
is a variable grid condenser which enables one
to get fine adjustment of the amount of reac-
tion without altering the tuning of the set.
The Morse key is mounted on the front flap
of the wooden case.

Now that I use my old A.T.I. as secondary
inductance I find that to tune in any given
station, it is necessary to search for it one stud
higher up the secondary inductance than before,
when it was employed as A.T.I. ; so that
stations which I used to tune in on Stud r
now come in on Stud 2 ; this allows me to
go down some 200 metres lower.

A few details of the new tuned A.T.I. may
be useful. The inductance is wound with
No. 18 double cotton covered wire on a card-
board former, 3 ins. in diameter, 144 turns
with tappings at every twelfth turn, and this is
tuned with a variable condenser having a
capacity of o0005 mfd. A switch, not shown

Fey. :3.

inj figure, is used to connect the condenser
either in series or in parallel with the inductance .

Another advantage can be reaped when
employing this separate tuned A.T.I. circuit.
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It is quite a simple matter to connect a crystal
and phones across it, and so to use it in-
dependently of the valve set as a stand-by
for reception of strong signals and telephony.

As the crystal detector also provides us with a
very simple method of ascertaining if our aerial
is radiating, a brief description may be useful.

Fig. 4 shows a valve set loosely coupled to
a separate A.T.I. The A.T.I. is connected
in parallel with a small variable condenser C1
and (as a " stand by " for use when the valve set
is not required for loud telephony and tele-
graphy), a crystal detector D, and a pair of high
resistance telephones T, bridged with the usual
blocking condenser C', are connected as
shown. A switch S brings the detector into
or out of action.

To ascertain if the aerial is radiating, the
procedure for strong signals is as follows :-

(1) Having set a wavemeter to the wave-
length of the station which we wish to
receive, buzz it and tune the aerial circuit
by adjusting the A.T.I. and variable
condenser C. Then having picked up the
signals with the crystal detector, cut it out
of action by opening switch S.

(2) Next switch on valves, etc., and put
the secondary circuit into action, taking
care that the secondary inductance I is very
loosely coupled to the A.T.I. (i.e., at a con-
siderable distance from it). Buzz wave -
meter to the same wavelength as before and
tune the secondary to the same wavelength
by adjusting the closed circuit inductance
and variable condenser C2 and stop wave -
meter buzzing.

(3) Tighten the coupling by placing the
valve set nearer to the A.T.I. until incoming
signals are clearly audible and leave set
working.

(4) Switch on the crystal detector and
receive signals on crystal once more.

(5) While still listening in with the crystal,
commence to tighten up the coupling
between the reaction coil R and the secondary
inductance. A point will soon be reached
where the signals heard from the crystal
begin to increase. When this stage is
reached it indicates that the aerial circuit
is receiving energy from the secondary
circuit and is beginning to radiate. The
coupling must be reduced until no excess
of signal strength is observable. When this
adjustment is satisfactorily achieved, the
crystal is switched out of action and the
signals are heard on the secondary circuit.
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In order to receive them at their maximum
strength it may be necessary to slightly
reduce the capacity of condenser C, to allow
for the slight increase of capacity introduced
into the secondary circuit by the tightening
of the coupling between the reaction coil
and the secondary inductance.

Fig. 4.

When it is desired to receive signals of too
weak a strength to be heard with a crystal
detector the procedure is practically the same,
only in this case, when we wish to ascertain
if our aerial is radiating, we must use the
wavemeter all the time in making the tests
with the crystal.

An Experimenter's Receiving Equipment.

This station comprising independent short and long
Wave sets nith separate valve amplifiers. is that of
Mr. Gco. F. Robinson, 9, Southgate, Sleaford. Lines.
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Electrons, Electric Waves and Wireless
Telephony-XV.
By Dr. J. A. FLEMING, F.R.S.

The articles appearing under the above title are a reproduction with some additions of the
Christmas Lectures on Electric Waves and Wireless Telephony given by Dr. J. A. Fleming, F.R.S.,
at the Royal Institution, London, in December and January, 1921-1922. The Wireless Press, Ltd.,
has been able to secure the serial rights of publication, and any subsequent re -publication. The
articles are therefore copyright, and rights of publication and reproduction are strictly reserved.

VI.-TELEPHONY AND SPEECH TRANSMISSION.
3. EFFICIENCY AND PROPERTIES OF THE

TELEPHONE RECEIVER.

THE remarkable fact about a Bell mag-
neto telephone is that the mere vibrations
of a small flexible circular iron disc should

be capable of impressing on the air waves having
the very irregular wave form necessary to
create speech sounds. When we consider the
complicated nature of our own human organs
of speech and the manner in which the larynx,
throat muscles, variable mouth cavity, lips,
tongue and teeth, are all brought into operation
to create articulate sounds, it is wonderful
that the mere to and fro motion of a small thin
iron disc can do nearly the same thing in
creating speech. Another striking thing is the
very small electric currents which are capable
of creating audible sounds in a telephone
receiver, and the extremely small amplitude or
extent of motion of the telephone diaphragm
in creating such sounds. P. E. Shaw measured,
in 1905, the amplitude of diaphragm motion
for a just audible sound in a magneto
receiver, and found it to be about one -
fourteenth part of a millionth of a centimetre,
or about one -thirty-fifth part of a millionth of
an inch.

The diaphragm of a telephone has, however,
a certain natural frequency to which it best
responds. It resembles a violin string or
harmonium reed in that there is no particular
natural frequency at which it will vibrate and
yield its fundamental note if it is struck and
left to itself. This frequency is called its
resonance frequency, and in telephones with
iron diaphragms about 2 ins. in diameter and
i /5oth in. thick, the resonance frequency is
about 800 or goo. Hence, if we pass through
the telephone coils an alternating electric
current having this resonance frequency, the
amplitude of motion of the diaphragm will be
increased from to to 3o times when compared

with that which it would have for the same
current at a different frequency.

In connection with telephone work we
require to give numerical values to the loudness
of various sounds heard in the telephone.
This is stated in terms of their audibility.
If we pass an alternating current through a
telephone of any frequency between, say, too
and 2,000, we hear, on listening to the receiver,
a more or less musical sound. If we apply
across the terminals of the telephone a
resistance called a shunt, which has no induc-
tance, and gradually decrease this resistance,
we shall at last reach a point at which the
telephone sound is only just audible, because
part of the current is shunted away from its
coils. If the resistance of the telephone coils
is R ohms, and the resistance of the shunt is
then S ohms, then the audibility of the sound
when the shunt is removed is expressed by
the number (R+ S)/ S. Strictly speaking, we
should say impedances and not resistances.
Thus, suppose the telephone had an impedance
of 100 ohms, and that we had to shunt the
telephone with 2 ohms to just make the sound
heard in the telephone inaudible to a normal
ear, then the so-called audibility of that sound
when the shunt is removed would be
102/2=5r.

Shaw found that if the audibility of a just
perceptible sound is taken as unity, then the
audibility of a loud sound would be about
1400, and that of an overpowering sound
7,000 or more. Broadly speaking, we may say
that the intensity of the sounds emitted may
vary from t, which denotes a just audible
sound, to r,000, which denotes a fairly loud
sound.

The displacement or amplitude of motion of
the diaphragm may vary from about half a
micron (= 5x 10-5 cm.), which is about the
wavelength of a ray of yellow light, to 8 or 10
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microns, which is about 1, moth of a millimetre.
Even in the case of loud telephonic sounds it
is very small.

As regards the currents required to produce
sounds of various audibilities, Weiner Siemens
long ago found that with a particular Bell
telephone, the interruption of a current of
Iso,000th of a milliampere, when passed

through the coils, caused the diaphragm to
emit a just audible sound or tick. With more
modern receivers the starting or stopping of a
current of not more than 16th of the above
could be detected. If, however, alternating
currents are used, the current producing a just
audible sound would depend upon whether
the frequency of that current agreed with the
telephone resonance frequency or not.

Another very remarkable quality of the
magneto telephone is its astonishing ineffi-
ciency as an energy transforming device. We
employ a magneto telephone to transform the
energy of the varying electric currents sent
through it into energy of aerial sound waves.
But the fraction of the energy it so transforms
is at most about 1,4,000th or t loth oft per
cent., and, except at resonance frequency,
may be only a few parts in Icio,000.

The greater part of the electric power given
to the coils of a telephone receiver is expended
in producing heat in the wire coils and in the
diaphragm, in mechanical work in bending the
diaphragm and moving it to and fro, and in
magnetic energy losses in it, and at most one
or two parts in t,000 of all the power applied
is utilised in the production of the speech sound
waves.

There is therefore a vast field for possible
improvements, and it is curious that, with the
exception of the hot wire telephone or
Thermophone receiver of De Lange and
0. Fischer, invented in Holland, there has
been no great departure from the principles of
Bell's invention made 47 years ago, although
very considerable improvement has taken place
in details and in manufacture.

Much research has also been conducted on
the properties of the magneto telephone
receiver. Many interesting monographs have
been published by Prof. A. E. Kennelly and
his associates in the Massachusetts Institute of
Technology, U.S.A. Kennelly has made
measurements, at various frequencies and with
different receivers of standard types, of the true
resistance, the reactance, and the impedance of
the telephone coils.

In general the resistance of a telephone is
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reckoned as the resistance to direct currents.
Thus we speak of a 6o -ohm telephone, meaning
one of which the coils measure 60 ohms with
direct current. The speech currents are,
however, alternating currents with a frequency
varying from too to 2,000, and a mean value of
about Boo or goo, corresponding to the
resonance frequency of the telephone. The
resistance R with high frequency currents is
much greater, perhaps double or more, com-
pared with the direct current resistance.
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Fig. 84. Curves obtained by Dr. A. E. Kennelly
for the Motional Resistance, Reactance and Power
absorption of a .Maffneto-Telephone receiver. Note.
The angular reloeity signifies 6.28 times the frequency
of the alternating current.

Again, if we measure the inductance L of the
coils at any frequency n, then the product
2 rnL = wL is called the reactance of the coils,
and the quantity R2-1 w2L., is called the
impedance.

If the resistance, reactance, and impedance
of a telephone receiver are measured at the
same frequency-first when the telephone is
emitting sound, and secondly with the dia-
phragm clamped so that no sound is emitted-
and if we subtract the second measurements
from the first, the difference gives us the
so-called motional resistance, reactance, and
impedance of the telephone. If these are
measured at different frequencies and the values
plotted as the ordinates of a curve corresponding
to the various frequencies as abscissa, we
obtain a set of interesting curves (see Fig. 84).
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(b)

Fig. 85. Circle of ?notional impedance canstruetid
by plotting the motional resistance horizontally OR
and the motional resistance downwards vertically RP,
the diameter of the circle measuring the impedance of

the telephone.
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The motional resistance at frequencies far
from the resonance frequency is small, then it
rises to a maximum, and then suddenly falls
to zero at resonance, and passes to a negative
maximum. The motional reactance is always
negative and a maximum at resonance. The
motional power is a maximum at resonance ;
that means when the frequency of the
alternating current used in the measurement
agrees with the natural frequency of the
telephone diaphragm.

On the other hand, if we plot the motional
resistance horizontally and the motional
resistance downwards vertically (see Fig. 85),
we obtain a circle called the motional impedance
circle, the diameter of which measures the
impedance of the telephone at resonance
frequency. The angle which any chord of this
circle makes with the horizontal line is called
the depression angle, and this angle is double of
the angle by which the magnetic flux in the
telephone magnet lags behind the magnetising
force.

(To be cont'nue I.)

Owing to the kindness of Mr. P. K. Morgan, who lent his apparatus for the occasion, the
patients and nurses of the Middlesex Hospital were able to listen on December 23rd to

Miss Psi Collins transmitting from 2 LO.
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How to Make Use of the Scientific Time
Signals.

By W. G. W. MITCHELL, B.Sc., F.R.A.S. F.R.Met.S.
WE shall now consider the rythmic

beats or vernier time signals sent
daily from Paris (FL), Bordeaux,

Lyons and other stations.*
The purpose of the vernier time signals is

to establish a standard of time measurement
having the highest degree of accuracy possible
over whole continents and ultimately over the
whole earth. By this means very accurate
determination of longitude may be made,
for where a self -registering method of re-
ception of vernier time signals is employed,
an accuracy of the order of I 1,000 sec.
may be expected in the received signals.
Now the problem of the determination of
exac' time over the globe, even if such an
absolute standard was possible, ultimately
resolves itself into the comparison of two
standards. These two standards may be
two clocks or a clock and a stellar transit,
this latter being the passage of a given star
across the meridian. But in any case the
two standards have for
comparison, which necessitates the use of
intermediary apparatus. All time errors are
therefore, at the best, relative quantities, and
when a discrepancy arises, the question of
" bringing home the guilt " is a very intricate
one. Furthermore, this limit of error, namely,
I t,000 sec., is very near the limit of error
of the astronomical observations upon which
finally the transmission of exact standard time
depends.

All time is measured by regularly recurring
phenomena. Sidereal time or " star " time is
therefore used throughout, in place of the
more usual G.M.T. As this is usually a
point of some difficulty, the reader is asked to
consider carefully the following line of
reasoning.

If we observe the sky at different intervals
during the night, we find that the stars always
maintain the same configurations relative to
one another, but that their actual positions in
the sky relative to the horizon are continually
changing. Nevertheless, it is true that certain

* Reference should be made to previous articles
appearing, in this magazine (.1tily 1st, 15th and :Nth
list) for details of transmission times, wavelengths
used. &c.

individual stars have a " proper motion "
of their own. Such departures from the
general direction of motion of the whole body
of stars are extremely small, and require a
lapse of centuries to give a measurable result.
However, these stars having proper motions are
not used as " clock stars," and so therefore
do not enter into any of the results. With
this exception, the stars appear to describe

T M

Fig. 1.

on the celestial sphere, circles (RR', SS',
TT', Fig. r), having a common pole (PP')
very near to the Pole Star, and the revolutions
are performed in the same period of time,
namely about 23 hours 56 minutes of our
ordinary time.

We may summarise the last paragraph into
the following sentence :-

The earth rotates on its axis at a constant
rate, and the time elapsing between successive
passages of a star across any given meridian
MM' is a sidereal day.

This is only one way of reckoning time and
it is important to note that although clocks
can be regulated to keep sidereal time, the
system itself would be very inconvenient for
general use. The phenomena of day and
night (by which we roughly measure time)
would bear no constant relation to the sidereal
time system. For example, the time of noon
would be oh. on March 21st ; 6h. on June
21st ; 12h. on September 23rd ; and 18h. on
December 22nd, Fig. 2 ; in other words, the
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time of apparent noon would get later by
24 hours in the course of a year. A clock
whose rate is uniform cannot however be
regulated to keep solar time, which is the
time shown by a sundial and is known as
apparent time, because the length of the
solar day is not quite invariable. In Fig. 2,E is the earth, PP' the celestial poles,
PSP' a given meridian, RR' the celestial
equator, and ABCD the ecliptic or apparent

P'
r,g. 2.

annual path traced out by the sun. We notice
that the sun's position on the ecliptic is equal
to its longitude, right ascension measured
along the equator (RAR'C) on only four
occasions during the year, namely on
March 21st, June 21st, September 23rd and
December 22nd. At other times this is not
the case. For example, between March 21st
and June 21st consider a position S of the
sun on the ecliptic. AS is obviously greater
than AN, i.e., the sun's longitude is greater
than its right ascension, and assuming S to
move uniformly along the ecliptic, N will
not increase quite uniformly ; in other words,
the apparent solar day measured along AN
will not be constant. There is a further cause
in the want of uniformity which is due to
the fact that the sun's motion along the
ecliptic is not quite uniform. This is expressed
in Keplar's second law of motion ; the rate of
motion being everywhere such that the radius
vector (i.e., the line joining the earth to the
sun) sweeps out equal areas in equal intervals
of time. Hence, the length of the solar day
is variable, and a clock cannot be regulated
to always mark exactly oh. om. os. when the
sun crosses the meridian. To obviate these
two disadvantages another kind of time, called
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Mean Time has been introduced. This is
the time indicated by clocks and used for all
ordinary purposes. Mean time is defined
by what is termed the " mean " sun, which is
simply a point imagined to move round the
equator (not the ecliptic) in such a way that
intervals AN, etc., are of equal length.
Greenwich Mean Time (G.M.T.) is reckoned
from Greenwich noon, which is the passage
of the " mean sun " across the meridian of
Greenwich. Astronomical time is at present
reckoned from midday, while the civil day,
for the sake of convenience, is reckoned from
midnight, but commencing on January 1st,
1925, G.M.T. will also be reckoned from
midnight instead of midday.

The sidereal day is therefore the period
of a complete revolution of the stars about the
pole relative to the meridian and horizon.
It is an invariable and at the same time easily
measurable unit of time free from ". fic-
titious mean suns," but it is inconvenient as
a practical standard unit of time. Like the
common day, it is divided up into 24 hours,
and these are subdivided into 6o minutes of
6o seconds each. The astronomical clock
as used in observatories always indicates
sidereal time.

(2) The highest degree of accuracy attainable
being the prime object of these signals, it is
almost axiomatic that the observer desiring to
make use of them should himself be in
possession of a reliable clock. For example,
a timepiece which gains or loses 1 minute
a week or roughly to seconds a day would alter
its error as much as oo3 seconds during the
series of rythmic beats. The " rate " of
the chronometer in this case exceeds the
accuracy aimed at. The essential problem
is to bring together for comparison the
transmitted beats and the beats of the
local time -keeper. The method by which
local time is conveyed to the telephones
requires considerable care in order to get a
good, clear, controllable " tick." For this
purpose a microphone may be placed within
the clock chamber, or alternatively direct con-
tact may be established with the pendulum
as suggested on page 478 of the issue of July
15th. Some considerable practice will be neces-
sary in counting and recording the beats and
coincidences, and it is suggested that a
graphical method such as was employed
with the ordinary time signals be employed
in this case.
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(3) The procedure adopted in sending out
the signal is :-

(a) Preliminary Tuning Signals. During
the first minute a series of trial signals are
sent thus                  etc.

Then fir co seconds a series of calls-  -  - -  -  -  - -
followed by to seconds' silence.

(b) The rhythmic beats are sent during the
next five minutes.

A series of 300 dots are transmitted, the
spacing between successive dots being one
beat of a clock adjusted so as to beat 5o
times in 49 seconds of Greenwich sidereal
time = 49,f5o sidereal seconds = 44/45
mean time seconds (approximately). In
this series of 300 dots, the both, .I20th,
18oth and 240th dots are suppressed in
order to establish the indication for counting
purposes.

(c) Corrections.
This series is heard at the Paris Observatory

and compared with the standard sidereal clock
by the coincidence method. The exact times

Chronometer time of
coincidences

(at whole see.).
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Example :-
"Temps sideral" -   - 302553 351971

-   - 302653 351971
-   - 302653 351971

(4) Reception of the Rhythmic beats. This
will be made clear by the following example
of working :-

From the corrections above-
h. 1T1. s.

Signalled time of last dot = l0 35 19.71
Signalled time of first dot to 3o 26.53

(2) (3)

..Time of whole series o 4 53'18
= 293.18 sec.

. Akan interval between
successive dots

293.18
299 sec.

= 0.9805 sec.
Mean of first three values

in Col. 5 = chrono- h. m. s.
meter time of first dot = 10 38

Signalled time of first dot = To 3o 26.53
...Error by first three

coincidences .. 8 2P28

(4)

Number of dot
at which coin-

cidence occurred.

Number of
intervals between

first dot and
coincidence.

Column 3
multiplied

by 0.9805 sec.

47.81

Col

Chronometer time
of first dot

(Col. 1 minus Col. 4).

h. m. s. 8. h.
10 39 28 42 41 40.201 10 38 47.799
10 40 18 93 92 90.206 10 38 47.794
10 41 10 146 145 142.173 10 38 47.827

Number of inter-Chronometer time of
vals between /my/
dot and coinci-
dence.

last dot
(Col. 1 phis ('ol. 4).

10 42 00 197 103 100.992 10 43 40.992
10 42 50 248 52 50.986 10 43 40.986
10 43 40 299 0.981 10 43 40.9S1

of the first and last dots are transmitted the
same day by FL immediately before the com-

Mean of last three values
in Col. 5 = chrono-h. M. S.

mencement of the ordinary semi -automatic meter time of last dot = I0 43 40.99
time signals, at 1045 and 2245 (G.M.T.)
as follows :-

Signalled time of last dot = IO

by last
35 19'71

...Error three co-
incidences .. = 8 21.28Two groups of six figures each sent three

times in succession and separated by the
" break " sign. The hours are not sent in
these groups.

...Local clock is 8m. 21.28s. fast on signalled
time.
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It will be apparent that by this means very
accurate comparisons can be made. As the
local clock or chronometer beats half seconds,
coincidences between the two series of beats
will occur generally at intervals of about
25 seconds apart, so that throughout the whole
series 12 coincidences should occur. In
practice it has been found better to dis-
regard the half second beats of the local
clock and to record every other coin-
cidence, i.e., those occurring at the whole
seconds, as was done in the example given
above.

The pendula employed in transmitting
these signals have been illustrated in the issue
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of this magazine for July 29th. Although
the pendula are kept adjusted so as to gain
about i second in 5o, this rate may vary
slightly from day to day. It is therefore
essential that the mean interval between
the beats should be calculated each time
the signals are taken. Again, in order to
minimise the error due to the " rate " of
the timepiece employed, the most accurate
value will be obtained by using the first
three coincidences to obtain the mean error
at the time of the first dot, and the last three
coincidences to obtain it at the time of the
last dot and by finally taking the arithmetic
mean between these values.

A New Type of Plug-in Coil.
The photograph shows the outward appear-

ance of a new type of coil recently placed
on the market. Numbers t, 2, 3, 4 and 5 are
wound pancake fashion with No. i8, 20, 20,

,,/ ih, ,, type e0i1", uN.nh 101
,, 1'0.

24 and 24 S.W.G. wires respectively. The
pancakes are made up into very solid and
substantial coils without waxing or varnishing
the wire at all. Numbers t to 3 are also
supplied wound with 7/36 Litzendraht. The
larger coils are cross -wound in such a manner
that there are no cellular air spaces. As it
has been found the self capacity of a cross -

wound coil is to some extent a function of the
coil width, these coils are wound about half
an inch wide. The coils are fitted with
machined ebonite plugs. The self capacity
of the coils is low, and they are robust.

Suggestion for Arrangement of
Insulators.

The accompanying illustration shows an
arrangement suggested by Mr. G. H. Shaw for
improving the efficiency of aerial insulators.

INSULATORS WITH
IVOTECTIVC CONES/'

AERIAL

By so distributing the insulators, full advantage
is taken of the shielding cones to protect the
insulators themselves from the effect of rain.
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The Theory of Resistance Amplification
By PAUL D. TYERS.

INTRODUCTION.

DURING the past few years the subject
of resistance amplification has been
dealt with in The Wireless World, either

from a practical or mathematical aspect.
The writer cannot call to mind any simple
explanation of the principles involved, and it
is assumed, therefore, that a non -mathematical
consideration will be of interest to a number
of readers. It should be remembered that
resistances are utilised in conjunction with
valves for a great many purposes other than
those of amplification, and hence it is desirable
that one should be fully acquainted with the
mode of operation.

THE VALVE AS AN AMPLIFIER.

We may best understand the amplifying
action of a three -electrode valve by referring
to Figs. 1 and 2. Fig. 1 shows a typical curve
such as would be obtained by plotting anode
current against grid voltage in an ordinary
hard valve. In Fig. 2 an oscillatory circuit

2

Fig. 1.

is connected across the grid G, and filament F,
of a three -electrode valve V, which is supplied
by the usual batteries B, and B2. We will
assume that the normal current flowing in
the anode circuit is represented by y, Fig. a,
and it will be seen that this corresponds to
approximately the mid -point of the straight
part of the characteristic curve. Now it is

desirable that this should be the value of the
anode current when the grid voltage is zero.
In practice this condition can be obtained
by adjusting the potential on the anode,
that is, by making the value of the anode
battery variable, and also by adjusting the
filament temperature.

Let it be assumed that oscillations are set
up in the circuit L, C such for example
as would be the case if the circuit constituted
an aerial tuning circuit of a wireless receiver.
These oscillations will apply alternating poten-
tials to the grid of the valve, thus rendering

e,
Fig. 2.

it alternatively positive and negative with
respect to the filament. If we assume that
the potentials are due to an undamped oscilla-
tion of symmetrical wave form, and if we
neglect the damping of the grid circuit and
other disturbing factors, we shall see that the
positive potential communicated to the grid
will be numerically equal to the negative
potential. The actual value of the potential
will be dependent on the strength of the
oscillation.

By referring to Fig. t we can examine the
effect of these potentials on the current in
the anode circuit of the valve. We have pre-
viously assumed that the normal potential
of the grid is zero, and that the corresponding
anode current is represented by y, Fig. 1.
We will suppose that the potentials applied
to the grid are +x and --x respectively.
We see that a potential of +x on the grid
causes the anode current to increase by a
value z. Now since we have assumed that
the positive potential is numerically equal to
the negative potential, and also that the portion
of the curve upon which the valve is working
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is a straight line, the potential -x causes a
decrease in the anode current of exactly z.
Hence we see that theoretically the variations
of the anode current are exactly proportional
to the oscillations in the circuit L, C1. It is
obvious that these current variations may be
made to control the grid potential of a subse-
quent valve, and moreover the potentials
applied will be proportional to the current
variations. Since we are now dealing with
comparatively large currents, the potentials
applied to a subsequent valve in a multi-
valve amplifier are considerably greater than
those applied to the original valve, and them -
fore an amplified effect is produced in the
anode circuit of the second valve.

In a resistance amplifier, a resistance is
inserted in the anode circuit of the first valve
and the variations of the anode current pro-
duce varying potentials across the resistance,
which are then applied to the grid and filament
of the second valve. We may best understand
this action by regarding the valve in a rather
different light.

THE VALVE AS A VARIABLE RESISTANCE.

If we gradually increase the potential of
the anode with respect to the filament we
find that the anode current gradually increases,
and similarly, if we increase the grid potential
the anode current increases, as can be inferred
from Fig. 1, provided, of course, the point
of saturation is not reached. In other words,
if the current through the same conductor
varies it is equivalent to considering the
conductor as a variable resistance. Hence
for the purpose of our reasoning we may con-
sider the anode circuit of a valve in a resistance
amplifier to be composed of a fixed and a
variable resistance, the anode filament path
constituting the variable component. The
anode resistance constitutes the fixed com-
ponent, and it is the potentials produced
across this which are applied to the next valve.
We may best understand the production of
these potentials by reference to Fig. 3.

A batzay of voltage V is connected across
a variable ±esistance AB in series with a fixed
resistance BC. Let us examine the potential
across the resistance BC. We will suppose
that the resistance AB is equal to the resistance
BC. Then the fall of potential V, along the
path AC, will be distributed uniformly along
AB and BC, and hence the potential across
BC will be exactly half of V. Suppose now
the resistance AB is lowered, the potential
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difference will still be V, but the distribution
along the path AC will be altered. Since
the value of AB has decreased there will be
less volt drop along it, but since the total
volt drop along the path AC is still V the poten-
tial difference across BC will increase. Similarly,
if the resistance AB is increased, the potential
across BC will be decreased. It can be
shown that the greatest potential variations
will be produced across BC when the resistance
BC equals the resistance AB, and therefore
the resistance of an anode resistance should
be about equal to that of the valve with which
it is used. Fig. 4 is really analogous with Fig. 3,

A

B,

vi

Fig. 3. Fig. 4.

cj

e,

the variable resistance being replaced by the
anode filament path of the valve, the value
of which is varied by applying to
the grid.

A THEORETICAL AMPLIFIER.

We will now consider the circuit shown in
Fig. 5, in which the potentials produced
across the anode resistance BC are applied
to a second valve, either for further amplifica-
tion or rectification. The anode circuit of
valve V, comprises the battery B2, the resistance
BC and the anode filament path. Normally
a steady electronic current flows round this
circuit, and in practice there will be a potential
drop across BC of something of the order
of 3o volts, due, of course, to the steady
potential from the battery B2. If the grid
and filament of the valve V, were connected
directly across the resistance BC, G2 would be
at a potential of about 3o volts, thus rendering
V2 inoperative. In order to prevent this
we can insert either an opposing and balancing
battery B4, or if we wish to amplify pulsating
or alternating currents we may insert a con-
denser.

Let us assume that G, is made positive
by an oscillation in L, C1. This potential will
increase the anode current in V1, or in other
words, we can say that the resistance of the
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valve has decreased, as previously explained.
The increased current through the resistance
BC will naturally produce a greater potential
across it. It might appear at first sight that
the potential of G2 would also become more
positive. However, this is not the case,
and we will understand this more readily if
we regard the direction of the currents from
the point of view of the electron theory. The
increase of current in the anode circuit is due
to an increase in the flow of electrons through
the resistance from B to C. This means
of course that the point B is now more negative
with respect to C. Hence we see that by
giving G1 a positive potential, we give B a
negative potential with respect to its former
value. Since G2 is connected to B the poten-
tial of G2 is made negative with respect to
its former value. The potentials produced
across the resistance BC are very much greater
than those due to the original oscillation
and hence when they are applied to V2 the
variations in the anode current of this valve
are considerably amplified.

Fig. 5.

It is readily seen that when G, is made
negative, the resistance of the valve increases,
thereby decreasing the potential across BC
and giving G2 a positive potential. It is
interesting to note that the current variations
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in the anode circuits of any two consecutive
valves are theoretically in opposite phase
relation, assuming of course, that they contain
nothing but resistance. The circuit shown in
Fig. 5 is really only of theoretical interest, but it
serves to illustrate the principles involved. A
practical arrangement is shown in Fig. 6, in
which common batteries are employed, and the
opposing grid battery is replaced by a con-
denser.

It should be remembered that the use
of resistances in various circuits for various
purposes is almost unlimited. However,
in nearly every case the principle involved is
fundamentally the same as that described
above, and it would seem desirable, therefore,
that every reader should be thoroughly
acquainted with the subject, and it is hoped
that these short notes will have served to
remove any difficulties which may have
existed.

ELEMENTARY INSTRUCTIONAL LECTURE.
An experimental Lecture dealing with the Principles of Radiotelephony, and primarily intended

for Associates of the Radio Society of Great Britain, will be given by G. G. Blake, M.I.E.E., A.Inst.P.,

at the Institution of Electrical Engineers on January 12th, at 6.30 p.m. Tickets will be sent to

Associates. All interested are invited, and tickets can be obtained by sending a stamped and

addressed envelope to Mr. Leslie McMichael, Hon. Secretary, The Radio Society of Great Britain,

32, Quex Road, West Hampstead, N.W.6.

C2
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Wireless Club Reports
NOTE.-Under this heading the Editor will be pleased to give publication to reports of the meetings of WirelessClubs and Societies. Such reports should be submitted without covering letter and worded as concisely aspossible, the Editor reserving the right to edit and curtail the reports if necessary. The Editor will bepleased to consider for publication papers read before Societies. An Asterisk denotesaffiliation with the Radio Society of Great Britain.

Correspondence with Clubs should be addressed to the Secretaries direct in every case unless otherwise stated.
Woolwich Radio Society.*

Hon. Secretary, Mr. H. J. South, 42, Greenvale
Road, Eltham, S.E.9.

At the monthly meeting held at the Woolwich
Polytechnic on December 15th, Captain C. T. Hughes,
R.E., read a paper and demonstrated on the
" Construction of Aerial Masts." He showed how
it was possible to construct a lattice mast, 50 ft.
in height, at a total cost of 1 45. 5d. By means
of a model and photographs, he showed how Mr.
W. T. James and he had constructed such
a mast, with the simplest of tools, in eight hours.

Mr. Dowling acted as Chairman.
This Society meets every Wednesday at the

Y.M.C.A., Thomas Street, Woolwich, from 7.30 p.m.
to 10 p.m.

The annual general meeting will take place at
the Woolwich Polytechnic on Friday, January 26th,
1923, at 8 p.m.
Cheltenham and District Wireless Association*

Hon. Secretary, Mr. E. Cole, A.R.I.B.A., 28,
Milton Road, Cheltenham.

The first annual meeting was held at the head-
quarters, United Services Club, on December 29th,
the chair being taken by Councillor Welstead in the
absence of the President, Capt. Unwin, R.N.V.C.

The report showed that the Association now
numbers 63 members, the average attendance
at the weekly meetings being about 40.

Messrs. H. P. Brown, W. G. H. Brown (5 BK),
A. Moulder, R. Bloodworth and Capt. Jefford
were re-elected on the committee, which was
enlarged by the addition of Messrs. G. H. Ryland,
S. Cox, F. Evans, C. Winters and F. Brunskill.
Mr. H. Dean Poulton was re-elected Hon. Treasurer.

The new committee proposes to draw up a
programme of lectures and demonstrations for the
coming year, including if possible, a dance to radio
music.

Bradford Wireless Society.*
Hon. Secretary, Mr. J. Bever, 85, Emm Lane,

Heaton, Bradford.
The annual general meeting took place at head-

quarters on Friday, December 29th, at 8 p.m.,
the President, Mr. C. Wood, being in the chair.

The election of officers was proceeded with, Mr. A.
Liardet being elected President for 1923, amidst
general approval. The other new officers were
as follows : Vice -Presidents, Mr. W. C. Ramshaw,
Mr. A. Bever, Mr. Andrews ; Hon. Secretary,
Mr. J. Bever ; Organising Secretary, Mr. N.
Whiteley ; Hon. Treasurer, Mr. E. Brown ; Com-
mittee, Messrs. A. Barber, W. G. Daniels, N.
Hammond, M. Eskdale.
Wolverhampton and District Wireless Society.*

Hon. Secretary, Mr. J. A. H. Devey, 232, Great
Brickkiln Street, Wolverhampton.

The annual meeting of the Society was held
on December 20th, at which officers and committee

were elected for the coming year, Mr. D. P. Baker
being in the chair. Minor alterations in the rules
were effected, and the financial statement was
presented by the Treasurer, Mr. F. G. Redhead
Improvements where necessary were suggested,
and an individual expression of opinion was given
by most of the members present.

Ilford and District Radio Society.*
Hon. Secretary, Mr. A. E. Gregory, 77, Khedive

Road, E.7.
On December 19th, at headquarters, St. Mary's

Parish Hall, High Road, Ilford, Mr. Reece, of
Messrs. H. D. Butler & Co., lectured on " High
Frequency Transformer Amplification." He ex-
plained the manufacture and working of various
types.

A meeting was held on December 28th, with
Mr. E. Nickless, A.M.I.E.E., as Chairman. Mr.
E. E. Hall delivered a lecture on " Current Supply
for Valves," and raised many interesting points
which were fully discussed at question time.

Clapham Park Wireless Society.*
Hon. Secretary, Mr. J. C. Elvy, A.M.I.E.E.,

12, Tavistock Street, Strand, W.C.2.
At the sixteenth general meeting of the Society,

held on December 13th under the Chairmanship
of Mr. A. L. Beadle, it was announced that a
gift in shape of a 0.0005 variable condenser was
presented by Messrs. R. and R. H. J. McCue, as a
further contribution towards the Society's listening -
in station. The Chairman appealed to members to
assist in completing the set as soon as possible.

The efficiency of the Society's aerial was further
discussed at some length, with the result that on
the proposal of Mr. C. D. Richardson it was decided
to approach the adjoining cinema with a view
to securing an aerial support.

Mr. W Brierley then gave a demonstration and an
instructive lecture on the art of soldering and kindred
subjects. He dealt with various metals and
fluxes, advocating properly " killed " salts. Great
stress was laid on the necessity for cleanliness of
metals and soldering " bits," together with a
good clean flame, preferably a bunsen gas flame.
Likening soldering to the gumming of paper, he
demonstrated with brass and copper strips, finally
soldering the brass to steel strips.

He dealt with aluminium, impressing upon those
present that " Aluminoid " and other aluminium
solders were to be well rubbed into the aluminium
under the oxidised surfaces of each piece with an
old file. Aluminium solders consisted principally of
zinc, a certain amount of phosphorous providing
the flux.

Messrs. J. A. Daniells, C. D. Richardson, J. C.
Elvy, A. H. James and R. H. J. McCue dealt with
several important points in the course of a vigorous
discussion. Objection was taken by some of the
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members who joined in the discussion to the use
of salts, the- main contention being that salts,
being very slow in drying, were difficult to clean
off, and that, especially in the case of small work,
there was a risk of serious corrosion taking place.

The Radio Society of Highgate.*

Hon. Secretary, Mr. J. F. Stanley, B.Sc.,
A.C.G.I., 49, Cholmeley Park, Highgate, N.6.

On December 9th Mr. G. A. V. Sowter, B.Sc.,
gave a lecture on " Carrier Wave Telephony,"
this being a more correct term for what is often
called " Wired Wireless." It was shown how
ordinary telephony and telegraphy could be
carried on simultaneously over the same wire, but
if more than one telephony conversation is requited,
carrier waves must be used. The theory of this
system was carefully explained, and diagrams of
the circuits used were given. The practical
difficulties, which limit the number of simultaneous
conversations to about five or six for any given
line, were explained, and in the course of a discussion
after the lecture some experimental work in this
direction by two or three members of the Society
was brought to light.

An auction sale is being arranged to take place
at the 1919 Club, Highgate, on Friday, January 19th,
and it is hoped that members will send in all their
old " junk." The Club set is being dismantled
and rebuilt, and spare parts will be put up for sale.

Derby Wireless Club.*
Hon. Secretary, Mr. R. Osborne, " The Limes,'

Chellaston, Derby.
The annual general meeting of the Club was

held on December 28th at 35, St. Mary's Gate.
In view of the increase in membership it was

decided to form a junior and senior section, an
arrangement which will be a distinct advantage
to beginners. Facilities will also be given to
those who wish to construct and test their own
apparatus at the club headquarters, and for this
purpose a Drummond lathe has been lent by one
of the members. A Technical Committee was
also formed to deal with difficulties experienced
by members. The committee will, from time to
time, carry out experiments with their own appara-
tus, and it is hoped that the data thus collected
will be very useful to both beginners and the more
experienced.

After a lengthy search the Committee have
succeeded in obtaining a room in a central position,
which will be used for all formal meetings. The
present club -room at " The Court," Alvaston,
will still be available for informal meetings and
experimental work.

The following officers were elected for the
coming year :-President, Mr. F. W. Shurlock,
B.A. ; Vice -Presidents, Messrs. T. P. Wilmshurst,
M.1.E.E., S. G. Taylor and J. J. Spencer.
Chairman, Mr. A. T. Lee ; Hon. Press Secretary
and Librarian, Mr. F. Harrison ; Committee,
Messrs. E. F. Clark, B.Sc., M.A., A.M.I.E.E. ;
E. V. R. Martin ;- J. Lowe ; S. J. R. Ailwood ;
F. J. Cowlishaw ; F. J. Allen. Technical Com-
mittee : Messrs. F. J. Allen ; E. V. R. Martin ;
E. F. Clark, B.Sc., M.A., A.M.I.E.E. ; R. F. Jolley.
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Tottenham Wireless Society.*
Hon. Secretary, Mr. R. A. Barker, 22, Broad -

water Road, Bruce Grove, N.I7.
At a special general meeting held at Bruce

Grove Schools on December 13th, the Provisional
Committee and officers resigned, and offered
themselves for re-election, permanent officers
being then elected for the year 1922-23. Mr.
Barratt acted as Chairman for the evening. As
a result of the voting, the following officers were
elected :-Chairman, Mr. F. Bourne ; Hon. Secre-
tary, Mr. R. A. Barker ; Hon. Treasurer, Mr.
Baker ; Committee, Messrs. Winter, Kaine-Fish,
Bower and Honeybone.

It was decided that the Society should make its
permanent headquarters at the Institute, 10,
Bruce Grove, where a permanent aerial for the
Society set could be erected. It was arranged
that the Morse buzzer practice class should be
held from 7.30 p.m. to 8 p.m., and that certificates
for speed should be granted by the Society.

A very successful dance was held at the Municipal
Hall on Friday, December 15th, when Mr. Capon
very kindly lent his apparatus so that the company
present could enjoy wireless music during the
intervals. There was also a fine show of wireless
instruments by Messrs. G. L. Wilson & Co., Ltd.,
of Tottenham.

The Society is now growing into an important
one, and it is hoped that all prospective members
will join as soon as possible, and take advantage
of the next series of lectures.

Sheffield and District Wireless Society.*
Hon. Secretary, Mr. L. H. Crowther, A.M.I.E.E.,

62, Bromwich Road, Sheffield.
The rapidly growing interest in wireless progress

in Sheffield was amply demonstrated on New
Year's Eve, when, at the invitation of Mr. F. Lloyd,
President of the Sheffield and District Wireless
Society (assisted by Mr. H. Lloyd), a number of
prominent people united in making the wireless
transmission of New Year messages an unqualified
success. The transmission took place from Mr.
Lloyd's experimental station (2 UM), Ventnor
Place, Nether Edge, messages being sent by the
Bishop of Sheffield (Dr. Hedley Burrows), the Rev.
G. H. McNeal (Superintendent of the Sheffield
Wesleyan Mission), Mr. Arthur Neal (ex -Parlia-
mentary Secretary of the Ministry of Transport),
Alderman A. Cattail (an ex -Lord Mayor), and Mr.
Cecil Wilson (one of Sheffield's Labour M.P.'s.).
Dr. Burrows, Mr. Lloyd announced, was believed
to be the first English Bishop who had wished the
citizens of any prominent city a happy New Year
by wireless.

The Bishop, who confessed he had never before
addressed an unseen audience, said he was impressed
by the wonderful possibilities of the new discovery
in spreading knowledge of all kinds.

Mr. H. L. Cooper (Editor of the Yorkshire
Telegraph and Star), in proposing a vote of thanks
to Mr. Lloyd, advised the members of the Society
not to get rid of a President who had interested
the Church and the State in Sheffield in wireless,
and had even converted the local press.

Mr. Lloyd announced the receipt of telephone
messages from the Lord Mayor (Alderman W. C.
Fenton) and Col. Charles Clifford, asking him to
express on their behalf greetings to the citizens
of Sheffield.
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The Fulham and Putney Radio Society.*
Hon. Secretary, Mr. J. Wright Dewhurst, 52,

North End Road, West Kensington, London, W.14.
At a crowded meeting held at headquarters

on December 22nd, a large and interesting col-
lection of wireless apparatus and parts made by
the members was on view. These exhibits were
to compete for prizes offered by B. C. Calver, Esq.,
and Bruce Houstoun, Esq., the first prize being
a pair of Brown's 8,000 ohms telephones, the second
a single valve panel. The exhibits covered a
wide range of apparatus from coil holders to seven -

valve sets.
The first prize went to Mr. Wooding for his very -

fine seven -valve unit set. Mr. blooding gave a
demonstration, and explained the various types
of coils and transformers with which. he had ex-
perimented. The second prize went to Mr. J. W.
Dewhurst, who exhibited a fine example of short
wave tuner with low frequency amplification.
The design followed the latest American practice,
and the workmanship was excellent.

At a meeting held on Friday, December 29th,
details were discussed for the Society's Public
Exhibition and Demonstration of Wireless Appara-
tus, to be held at the Fulham Town Hall.

Lowestoft and District Wireless Society.
Hon. Secretary, Mr. L. W. Burcham, " Gouzea-

court," Chestnut Avenue, Oulton Broad.
The Society's report of the work done during the

last quarter is an interesting record of activity.
On October 10th a competition was held under

the dnection of Mr. H. Trent. The members
were given components for the assembling of a
single valve and a two -circuit crystal set, the win-
ners being two associates of the Society.

On October 24th Mr. R. Giles lectured on " Land
Line Telephony."

On November 7th Mr. H. C. Trent gave a lecture
and demonstration on his telephony transmitter,
communication being established with 2 MD.

On November 21st Messrs. C. Garrood and L.
Burcham gave a demonstration and lecture on
" The Armstrong Regenerative Circuit."

On December 5th another competition was
held. the items including (1) Soldering simple
joints ; (2) Reproduction of a two -valve L.F.
receiver diagram ; (3) Finding faults on a single
valve panel. The prizes were awarded to associate
member s.

On December 19th Mr. C. Chipperfield gave
a lecture from his station 2 MD, and afterwards
provided some music.

Warrington Radio Association.
Hon. Secretary, Mr. J. Barton, 266, Lovely Lane.
A meeting was held on December 28th at 7.30 p.m.

in the Y.M.C.A., Market Gate, with the kind per-
mission of Mr. Featherstone, the Secretary. Mr.
F. V. L. Mathias was in the chair. The business
of the Association having been dealt with, Mr.
Nadin discussed the merits of H.F. and L.F.
amplification, and answered a large number of
questions regarding wireless generally. Subse-
quently the question of permanent quarters for
the Association was inquired into, and there are
strong reasons to believe that an arrangement
with the local Y.M.C.A. is probable. The meeting
terminated with the feeling that the future of the
Association was distinctly rosy.

The Stratford -on -Avon and District Radio
Society.

Hon. Secretary, Mr. Knight, Park Road, Strat-
ford -on -Avon.

The eighth general meeting of tbi. Society was
held on Monday, January 1st, %% it 1, Mr. Tompkins
in the chair. After minutes had been passed,
the question of building a Club unit set was
discussed, and the Secretary was authorised
to purchase the necessary material. As a result of
several enquiries it was decided to admit lady
members to the Society. The President, Captain
West, R.N., has been successful in obtaining
an experimental permit for the Society. Mr. F. A.
Sleath has kindly consented to become a Vice -

President. and has presented the Society with the
first unit of the apparatus, in the form of a detector
panel. The first annual general meeting is to be
held on January 29th, 1923.

Radio Society of Birkenhead.
Hon. Secretary, Mr. R. Watson, 35. Fairview

Road, Oxton, Birkenhead.
On December 21st a meeting was held at head-

quarters, 36, Hamilton Square, Mr. H. I. Hughes
(Technical Adviser) taking the chair.

Mr. Hill lectured on " H.F. Currents and their
Application to Radio," illustrated by lantern
slides kindly lent by Professor Marehant.

The chief object of Mr. Hill's lecture was to show
the various ways in which oscillations could be
set up in circuits, for the purposes of transmission.

A demonstration of telephony reception from
Manchester and Birmingham broadcasting stations
was given by Mr. Reade on his Marconi unit set.

Buzzer practice was held from 7.15 to 8 p.m.
Mount Pleasant Radio Society.

Hon. Secretary, Mr. W. R. Fleming. 156, Upton
Park Road, Forest Gate, E.7.

At a meeting of the Society on December 1st,
Messrs. W. D. Keiller and W. A. J. Smith explained
and illustrated the working of a five -valve receiving
set kindly lent by them for the occasion. There
was another meeting on December 7th, when Mr.
F. E. Wright gave a detailed lecture on " The Ther-
mionic Valve," which was greatly appreciated.

On December 15th several small wireless parts
were on exhibition, including a crystal receiving
set and Mr. W. D. Keiller gave a lecture on conden-
sers, explaining the method of calculating capacity.

Isle of Man Radio Society.
Hon. Secretaries, Mr. J. P. Johnson, 16, Hildesley

Road, and Mr. J. S. Craine, 6, Belmont Terrace,
Douglas.

At a meeting held on December 19th, after
considerable discussion, the constitution of the
Society was established. The following additional
officers were appointed :--President, Mr. F. R.
Grundey, B.Sc., F.C.S., Director of Education
(I.O.M.) : Joint Secretary, Mr. J. S. Craine ;
Treasurer, Mr. A. Gore ; Committeeman, Mr. R.
Cannel!. An excellent syllabus has been arranged
by the Committee who have entered upon their
work with great enthusiasm.
Bournemouth Radio and Electrical Society.

Hon. Secretary, Mr. L. 0. Sparks, " Maranoa,"
3, Cotlands Road, Bournemouth.

The above Society has now been formed, and
all those interested in wireless and electricalmatters are invited to communicate with the
Secretary.
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Darwen Wireless Society.
Hon. Secretary, Mr. T. H. Mather, 8, Hawkshaw

Avenue, Darwen.
At the December meeting several new members

were enrolled, with the result that the membership
now exceeds 50. Rooms have been secured in the
centre of the town and will shortly be ready for
occupation as the headquarters of the Society.

Several prominent local gentlemen have rendered
very active assistance to the Society, and it is
hoped to commence a series of lectures for the less
experienced members within the next few weeks.
Many promises of apparatus have been made
towards the receiving set now being installed,
including a 4 -valve panel and loud speaker.

New members will be welcomed and every
assistance given them at the Society's rooms or on
application to the Hon. Secretary.
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Felixstowe and District Radio Society.
The Society is still progressing, and more members

have recently been enrolled. Instructive lectures
by Messrs. Carter, Douthwaite and the Secretary
have been given and greatly appreciated by the
members.

A Club single -valve set has been made, and only
awaits receipt of an experimental licence from the
P.M.G. to he brought into use.

Abuse of reaction in the locality is a source of
great annoyance, and the Society invites those
responsible for the trouble to come along to the
club -room and get a few hints on this subject
from its technical members. The Society
holds its meetings on Fridays from 7 to 10 p.m.,
at St. Andrew's Church Hall, Gainsboro' Road
Felixstowe.

AN AUSTRALIAN EXPERIMENTAL STATION.

The station of Mr. C. Maclurcan at Sydney, IV. Successful communication teats employing C.W W. and

Tonic Train have been carried out with S.S. ' Montoro " at distances of 420 and 705 miles on power
estimated as only 8.7 watts.
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Notes
The Physical Society of London and theOptical Society. Annual Exhibition.

The thirteenth annual exhibition was held on
Wednesday and Thursday, January 3rd and 4th,
at the Imperial College of Science, South Kensington.
Amongst the exhibits shown were several of wireless
and allied inteieet. A description of some of these
exhibits will appear in our next issue.

A Resignation.
The Managing Director of the Marconi Company

of Canada, Mr. Arthur Hyatt Morse, has resignedfrom that office. He was formerly European
Superintendent.
Misuse of Call Sign.

An amateur in Liverpool reports that his callsign 5 GB is being used by another transmitter

Ringing in the New Year by Wireless at 2 LO. Mr. Burrows (left), Mr. K. Ellis (right).

New Wireless School.
At Rotherham a school for the study of wireless

telegraphy and telephony is about to be opened.
Mr. J. Willey, President of the Rotherham Radio
Society, will be in charge.

Proposed Society for Keswick.
It is proposed to form a Wireless Society in

Keswick and district, and Mr. H. Rhodes, of
Ratcliffe Place, Keswick, will be glad to answer
enquiries.

for spark transmissions, and it is hoped that by
means of the publication of the fact the practice
may cease.

A Wireless Year Book for the Amateur.
Our publishers announce that this year, in ad-

dition to the well-known " Year Book of Wireless
Telegraphy and Telephony," they are publishing
for 1923 an amateur edition' particulars ofwhich will be announced shortly. It is promised
that this book will contain all the information which
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the amateur most needs at a very reasonable price.
Amongst special features will be included a very
up-to-date list of experimental transmitting stations.
Wireless at Merchant Venturers College.

Mr. W. A. Andrews, B.Sc., A.I.C., of the Institute
of Radio Engineers, is to conduct a course of ten
lectures at the Merchant Venturers Technical
College, on " The Elementary Principles of Wireless
Telephony." These lectures are given on Wednesday
evenings, and commenced on January 10th.
Mr. Andrews was head of the Cardiff Technical
College, Department of Wireless Telegraphy.

Prize for Transatlantic Reception.
The Wireless World and Radio Review has re-

ceived a communication from Messrs. Burndept,
Ltd., to the effect that they are offering a prize of
£10 to the first English amateur who is successful
in the reception of the American Station, WDAP,
of the Mid -West Radio Central Inc. This station
now operates with 1 k.W. in the antenna and this
will shortly be increased to 2} k.W. The wavelength
is 360 metres. For those who enter this competition
the only stipulation made with regard to apparatus
used is that not more than three stages of high
frequency amplification shall be employed. The
times of transmissions from WDAP are-

Tuesday and Thursday evenings, 10 p.m.
to 1 a.m.

Saturdays, 10 p.m. to 2 a.m.
Sundays, 8.30 p.m. to 10.30 p.m.

It must of course be borne in mind that these
times refer to the times of transmission in America,
and must be corrected for times of reception in
England.
A Change of Address.

Messrs. Leslie McMichael Ltd., have recently
taken new offices and showrooms. Their show-
rooms are now at 179, Strand, W.C.2 (at the corner
of Norfolk Street), and the Head Offices at Hastings
House, Norfolk Street, W.C.2.

A New Magazine.
Under the title " Modern Wireless " there ap-

pears in the advertisment columns of this Journal
the announcement of the first number of a new
monthly wireless magazine to be published on
January 15th by the Radio Press, Ltd. The editor
is Mr. John Scott -Taggart, F.Inst.P., who has
formerly contributed to The Wirelesa World and
Radio Review, and is the author of publications
particularly relating to the thermionic valve.
In this connection he was at one time in charge of
valve design at the Ediswan Lamp Works. He
is in charge of the Patent Department of the Radio
Communication Company, Ltd., and acts as patent
adviser to C F. Elwell, Ltd., and the Milliard
Radio Valve Company, Ltd.

Reception of Ongar (GLO) in Java.
The chief of the Radio Department, Bandoeng,

Java, reports that having seen a description of the
Marconi High Speed European Services in The
Wireless World and Radio Review he listened in
on the stated wavelength of 4,350 metres at 9 o'clock
Central Java time, or 1340 G.M.T. In the latter
part of the night the signals were quite strong
on an aerial of only 45 ft. length and 15 ft. above
ground with a two -valve set.
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It is stated that the signals are audible almost
every night, the distance being approximately
7,500 miles.

Death of a Pioneer of Wireless.
Sir John Gavey, who was for several years con-

sulting engineer to the Post Office, and who was
closely concerned with the installation of the first
wireless telephone in this country, died on January
1st at the age of 80 years.

Christmas Eve Reception of American
Stations.

The reception of broadcasting from American
stations on Christmas Eve by Captain H. J. Round,
of the Marconi Company, is of particular interest
in view of the conditions under which the result
was obtained. The aerial employed was a frame
2 ft. square. The rest of the apparatus consisted
of a six -valve amplifier and double note amplifier,
with Amplion loud speaker. At Captain Round's
house at Muswell Hill, a pianoforte solo broad-
casted from WGY (Schenectady, U.S.) was heard
loudly through the loud speaker. Christmas
carols were also received from America, and other
speech which was of exceptional quality.

American Stations Received on December 21st.
Mr. J. H. D. Ridley, of Burndept, Limited,

recorded on a Dictograph on the morning of
December 21st the following American stations :-
1 CMK, WDAF (Kansas City) and WDAM
(New York City, Western Electric Co.).
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Calendar of Current Events
Friday, January 12th.

SIIEFFI ELD AND DISTRICT WIRELESS SOCIETY.
At 7.30 p.m. Elementary Class.

LEEDS AND DISTRICT AMATEUR WIRELESS
SOCIETY.

Lecture on " Some Apparatus used in Tele-
graphy," by Mr. R. E. Timms (Hon. Treasurer).
BELVEDERE AND DISTRICT RADIO AND SCIENTIFIC

SOCIETY.
Lecture on " Construction of H.F. Amplifier,"
by Mr. S. Burman.

Saturday, January 13th.
LAMBETH FIELD CLUB AND MORLEY COLLEGE

SCIENTIFIC SOCIETY.
At 7.30 p.m. Practical night.

Sunday, January 14th.
At 3.5 p.m. Daily Mail Concert from PCGG,
The Hague, on 1,050 metres.

Monday, January 15th.
ILK LEY AND DISTRICT WIRELESS SOCIETY.
At the Regent Café, Ilkley. At 7.30 p.m.
General Meeting and Lecture by Mr. J. Croisdale
on " The Armstrong SuperRegenerative Re-
ceiver."

MANCHESTER WIRELESS SOCIETY.
Lecture by Mr. A. G. Gregory on " Arc Trans-
mission."

IPSWICH AND DISTRICT WIRELESS SOCIETY.
At 55, Fonnereau Road. At 8 p.m.
9.20-10.20 p.m. Dutch Concert PCGG, The
Hague, 1,050 metres.

Tuesday, January 16th.
LOWESTOFT AND DISTRICT W I RECESS SOCIETY.
At St, Margaret's Institute, Alexandra Road,
Lowestoft. Public Demonstration and recep-
tion of broadcast music.
PLYMOUTH WIRELESS AND SCIENTIFIC SOCIETY.
Meeting.
Transmission of Telephony at 8 p.m. on 400
metres, by 2 MT, Writtle.

Wednesday, January 17th.
MALVERN WIRELESS SOCIETY.

Lecture " Reaction and Heterodyne."
HALIFAX WIRELESS CLUB.

Elementary Instruction Evening.
EDINBURGH AND DISTRICT RADIO SOCIETY.
At the R.S.S.A. Lecture by Professor R. Wood
on " Photography of Sound Vibrations," and
Mr. C. N. Kemp, B.Sc., on " Properties of
Selenium and Applications."

Thursday, January 18th.
STOKE. -ON -TRENT WIRELESS AN I) EX PERIM ENTA I.

SOCIETY.
At 7.30 p.m. Lecture by Mr. L. F. Fogarty, on
" Rectifiers."

ILFolin AND DISTRICT RA IGO SOCIETY.
Informal meeting.
At 9.20-10.20 p.m. Dutch Concert from PCGG,
The Hague, on 1,050 metres.

Friday, January 19th.
THE RADIO SOCIETY OF HIGHGATE.

At the 1919 Club. South Grove, Highgate.
At 7.45 p.m. Sale of apparatus.
LEEDS AND DISTRICT AMATEUR WIRELESS

SOCIETY.
Lecture by Mr. H. F. Yardley,

SHEFFIELD AND DISTRICT WIRELESS:SOCIETY.
At the Department of Applied Science, St.
Georges Square. At 7.30 p.m. Mr. Brookes on
" Practical Construction of Wireless Apparatus."

Saturday, January 20th.
LAMBETH FIELD CLUB AND MORLEY COLLEGE

SCIENTIFIC SOCIETY.
At 7.30 p.m. Lecture by Mr. J. J. Denton,
A.M.I.E.E., on " Epochs in the Development of
Wireless."

BROADCASTING STATIONS.
Regular evening programmes, details of which

appear in the daily press, are now conducted from
the following stations of the British Broadcasting
Company :-

London 2 LO 369 metres.
Birmingham' 5 IT 420
Manchester 2 ZY 385 .,
Newcastle 5 NO 400

To the Editor of THE IVI HELESS WORLD
AND RADIO REVIEW.

SIR,-I read with interest the article by Mr.
E. H. Robinson on Chemical Rectifiers for plow
voltage supply, in the current issue of The Wireless
World and Radio Review. Having made a con-
siderable number of experiments on similar lines
I am convinced that it will ultimately be possible
to operate a receiving set entirely from alternating
current, using some form of rectifier.

The purpose of the present communication is
to draw your attention to one or two improvements
which can easily be added, and which are doubtlessly
already known to your contributor. In the first
place, by winding the transformer for a sufficiently
high secondary voltage, and providing a middle
point tap, it is possible to reduce by half the number
of cells shown in his diagram Fig. 4. The trans-
former will cost a little more, but confers the
advantage of reducing the number of cells which
have to be renewed from time to time.

My own experience with ammonium phosphate
has not been satisfactory, and I should be interested
to know whether Mr. Robinson has any oscillo-
graph curves taken on rectifiers using this solution.
In any case this particular salt is very corrosive
to brass fittings, such as are suggested in (6) Fig. 5.
1 recognise that the presence of a layer of paraffin
oil will to a large extent restrict the evolution
of corrosive fumes, but on the other hand this
layer of paraffin can only be used on rectifiers
run at extremely light loads, for any tendency
towards heating up will bring in its train a chemical
action between the solution and the paraffin which
will destroy the rectifying properties of the former.
For this reason 1 prefer to cover the aluminium
electrode with an ebonite or rubber tube at the
point where it enters the solution. Small rubber
tubing similar to that used for bicycle valves
is readily obtainable, and in my opinion is more
convenient than the paraffin layer.
Dena Cottage, L. F. FOGARTY.

Ruislip. Middlesex.
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Questions and Answers
NOTE.-This section of the magazine is placed at the disposal of all readers who wish to receive advice

and information on matters pertaining to both the technical and non -technical sides of wireless work. Readers
should comply with the following rules :-(1) Each question should be numbered and written on a separate sheet
on one side of the paper, and addressed " Questions and Answers," Editor, THE WIRELESS WORLD AND RADIO
REVIEW, 12/13, Henrietta Street, London, W .C.2. Queries should be clear and concise. (2) Before sending in
their questions readers are advised to trecsich recent numbers to see whether the same queries have not been dealt
with before. (3) Each communication sent in to be accompanied by the " Questions and Answers " coupon
to be found in the advertisement columns of the issue current at the time of forwarding the questions. (4) The
name and address of the querist, which is for reference and not for publication, to appear at the top of every sheet
or sheets, and unless typewritten, this should be in block capitals. Queries will be answered under the initials
and town of the correspondent, or, if so desired, under a " nom de plume." (5) In view of the fact that a large
proportion of the circuits and apparatus described in these answers are covered by patents, readers are advised
before making use of them, to satisfy themselves that they would not be infringing patents. (6) Where a
reply through the post is required every question sent in must be accompanied by a postal
order for the amount of Is., or 3s. 6d. for a maximum of four questions. (7) Four questions
is the maximum which may be sent in at one time.

" T.W.H." (Cockermouth) submits a diagram
and asks (1) Whether it is suitable. (2) How a
series -parallel switch is connected.

(1) The proposed wiring diagram is suitable,
but there is no need to use two H.T. batteries.
We have redrawn the circuit showing one H.T.
battery. (See Fig. 1.) This also indicates how
switching may be carried out. The switching
controls the filament supply to the valves, as well
as throwing over the grid connection. The Post

circuit. To make sure of this you should couple
the reaction coil with the anode coil of the first
valve, in which case it is not possible to set up
oscillations in the aerial circuit. (2) The figure shows
how a series parallel switch may be connected to
a tuner. Should you find any difficulty in manipula-
ting the set, perhaps a stand-by and tune switch
would be useful, and we have indicated the con-
nections.

" W.H.L." (Lame) submits a diagram and asks

0

OUT

0

T.,ao

4 trooatur

TINE S

0.0001 (

LT

Office regulations state that reaction should not
be used for the broadcasting wavelengths while
broadcasting is in progress, and the Post Office
rely upon you to see that this regulation is
adhered to. If you hold an experimenter's licence,
the circuit is quite suitable, but care must be taken
that reaction does not set up oscillations in the aerial

DETECTOR

Fig. 1.

whether it will function as a combined autodyne
detector and amplifier.

The circuit is very unusual, and we do not think
it would successfully perform the above functions.
Why not try a standard arrangement of apparatus
that you know will work well, and then experiment
with other circuits.
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" W.T." (N.7).-The coil in the anode circuit

of the high frequency valve could be 3" diameter
and 4" long, wound with No. 36 S.S.C. wire, and
eight tappings could be taken, but it would be
better if you constructed several coils and con-
nected them in the anode circuit as required,
otherwise you may experience trouble due to dead
end effects, and almost certainly not secure the
maximum amplification possible. This anode coil
should be tuned with a condenser of 0.0002 mfds.
maximum value when on short wavelengths-
say up to 1,000 metres. On higher wavelengths,
the maximum value of the condenser may be
0.0005 mfds. without seriously decreasing the
efficiency of the arrangement. We do not think
you would find a ball form of reaction coil suitable
for use with the coil above mentioned, and we
suggest you wind a tube 2" diameter and 4" long
full of No. 36 S.S.C. wire with eight tappings for
the coupling coil. The terminals marked 2 x 1 in
the diagram to which you refer are for the purpose
of adding extra inductance in the reaction coil
circuit, in order to roughly tune that circuit, and
you can make provision for the same purpose for
use on the longer wavelengths. This arrangement
involves the use of a large and cumbersome sliding
reaction coil, and we suggest you connect the high
frequency amplifier with reactance to the primary
of the M.T.I. Although a variometer can be used
for tuning the anode circuits of the H.F. valve, we
consider it is more convenient in this case to use
a tapped coil with the variable tuning condenser.

" E.C." (Doncaster).-The elimination of
interference due to inductive disturbances is a
difficult matter. We suggest you employ a frame
aerial, with H.F. connected valves, and 1 detector
valve. If you would care to communicate with
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" V.J.T." (Woodside) asks whether the short
wave receiver described in the issue of June 3rd
may be adapted for use with a crystal detector.

The tuner referred to is quite suitable for use

Fig. 3.

with a crystal detector. See Fig. 3. Tuning
condensers will not now be required, as tuning may
be effected with the variometer and fine tapping
switch.

" A.K." (Sussex).-We do not think you will
be able to satisfactorily use the alternating current
supply in connection with the receiving set. The
transformer will be expensive, and rectifying
apparatus and a smoothing system would be neces-
sary if reception is to be free from hum. We think
the best plan would be for you to use an accumulator
for heating the filament battery. If you cared.
you could of course charge the accumulator yourself
by means of any of the rectifiers now upon the
market.

" T.S." (Bucks.) asks for criticism of his set.
The arrangements suggested are very practical,

and quite suitable for the purpose which you intend
to use them for. We suggest you use a series or
parallel switch in the aerial circuit for joining the
aerial condenser and aerial tuning inductance in

REACTK04

0 0003pf

2

Fig. 2.

C

us again on the subject, stating which transmissions
you wish to receive, and if you are prepared to
make the above alteration, we shall be pleased to
furnish a diagram of connections. However, the
arrangement indicated in Fig. 2 will meet your
requirements. The values are marked in, and you
will notice the positions of the grid leaks.

0

HT+

NT -

O

series or parallel for short and long wavelengths
respectively. The suggested alterations shown in
sketch 2 are quite suitable, but the high tension
voltage should normally exceed 30 volts. It is
usual to use about 60 volts when 6 volts is applied
to the filament circuit for use on the valves through
a filament resistance.
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" CONTACT " (London, E.18) asks (1) For
a diagram of a six -valve set comprising 3 H.F.,

1 detector, and 2 L.F. valves, with provision for
plug-in transformers and resistance capacity coup-
ling. (2) Whether a potentiometer is useful. (3)
Whether a three -coil holder could be used alternatively
with a two -coil tuner. (4) Whether it is better to
gradually increase the H.T. volts instead of applying
the full voltage suddenly to the apparatus.

(1) and (2) See Fig. 4. The potentiometer is
used to control the grid potential of the H.F.
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The method is simply to wind the reaction coil on
a suitable former and fix it so that its coupling
with the anode coil may be varied. A two -coil
holder is sometimes used for the purpose, and some-
times a sliding coil is used. It is not good practice
to join the condenser and inductance in parallel when
receiving on short wavelengths. Should trouble
due to interference be experienced at any tune,
it will be necessary to use a secondary circuit
coupled to the aerial circuit. This is done by
many users.

Fig. 4.

valves and is very useful. (3) The three -coil
holder and the two -coil tuner can be used as
required. it is doubtful however whether much
benefit will be derived through this additional
complication. (4) It would be better to do so if
it could be arranged.

" E.S." (London, S.W.4) asks (1) Whether
diagram submitted is correct. (2) What is meant
by " stand-by " and " tune stitch."

(1) The arrangement is not quite correct. The
correct connections were given in a recent issue
in reply to a correspondent. (2) A stand-by and
tune switch is a double -pole throw over switch
used to connect the aerial or the closed circuit
to the grid and filament of the first valve. See
Fig. 5.

Fig. 5.

" E.C. " (Penistone).-The diagram submitted
is quite correct, with the exception that the reaction
coil should be coupled with the tuned anode coil.

" J.W." (Glasgow).-The reaction coil which
is coupled with the high frequency transformer or
tuned anode may have a fixed value consisting
of about 100 turns of No. 38 S.S.C. wire, in a former
with a mean diameter of 2". This winding
does not need to be tuned, but it may be necessary
when long wavelengths are being received to add
a little more inductance in this circuit. This
inductance may take the form of a tube 2" in
diameter and 6" long, wound full of No. 38 S.S.C.
wire, with eight tappings. This coil should not
couple with any other coil. It will be unnecessary
for you to take steps to renew your licence. The
Post Office will communicate with you shortly
after the date on which your licence expires, and
simply ask for a renewal of the fee.

" H.G." (S.W. 19) submits particulars of his
receiver and asks for advice.

Coil A could consist of a winding of No. 30 D.C.C.
wire on a former 4" diameter and 8" long, with
10 tappings. We think you will find it advisable
to put 6 tappings in the reaction coil. In the
diagram submitted no tuning condenser is shown
in the secondary circuit. This should have a
value of 0.0005 mfds., as you probably know.

" J.D." (Swansea).-The aerial which you
have at the present time is quite suitable for
use, but it would be better, if it were possible,
to use a small aerial (say 60' long and 30' high)
for the short wavelengths, and for the longer
wavelengths the use of a larger aerial consisting
of two wires each 60' long and spaced 7'. However,
quite good results are obtainable with only one
aerial of medium size such as the one you describe.
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" H.B." (Yorks) asks (1) Whether a certain

set would be permitted by the Poet Office for use on
broadcast wavelengths. (2) Would the apparatus,
joined as in the sketch submitted, cause interference
with other stations. (3) Is a person allowed to con-
struct his existing apparatus to comply with the new
broadcast regulations, or is he compelled to purchase
a new set from a broadcasting company. (4) For a
diagram of a four -valve circuit,

(1) The circuit Fig. 2, page 880, September
30th issue, may be used provided you hold an
experimenter's licence, and it will be for you to take
care that oscillations are not set up on the aerial
circuit over the broadcasting wavelengths while
broadcasting is in progress. (2) The circuit sub-
mitted cannot cause energy to be set up in the
aerial circuit, and will therefore be quite suitable
for use. (3) A person wishing to use home-made
gear is regarded by the Post Office as an experimen-
ter, although if the aim of the individual is not to
have any serious interest in the technicalities of
the science, he is required by the Post Office to
purchase made-up apparatus, owing to his non -

acquaintance with the subject, in order that he
may not cause serious interference by the use of an
incorrectly designed receiver. The position of
the experimenter has been clearly defined in recent
issues. (4) See Fig. 6.

AND RADIO REVIEW Jebrussat 13, 1923

" A.C." (Southport).-We consider three
30 -volt carbon filament lamps would burn out if
connected to charge your accumulator, and it
would be better for you to use four 50 candle.
power carbon lamps in parallel and join them in
series with your accumulator. Carbon lamps are
used because they pass far more current for a
given candle -power than metal filament lamps,
and furthermore, are considerably cheaper. The
lamps should be those normally used on a 220 -volt
circuit, and we should point out that the accumu-
lator should be placed on a stand when charging,
so that currents cannot leak to earth. As con-
siderable heat will be generated by the lamps, it
is better to make up a small framework with the
lamps mounted. If you desire to charge the
accumulators at a slower rate, a lamp may be
easily taken out. Charging the accumulators at
a slow rate does not do any harm, but on the
contrary, considerably benefits them. The charg-
ing should be carried out in a regular manner.

" J.H." (W.C.1) submits particulars of his
unit system and age (1) Whether it is suitable,
and values of components. (2) Whether the A.T.I.
is suitable, and if tappings are necessary. (3)
Whether the windings of the anode and reaction
coils are correct.

(1) The tuning condenser, C1, should have a

Fig. 6.
" C.M." (Lancs.).-We have examined the

circuit submitted, and we think you had better
try the tuning condenser in series with the tuning
inductance when receiving short wavelengths,
say of 600 metres. The remainder of the diagram
appears to be correct. We cannot however
help you much, as you have not given us particulars
of the coils and condensers used in the circuit.
The aerial tuning condenser should have a value
of 0.001 mfd., and the closed circuit condenser
0.0005 mfds. The reaction condenser may have a
value of 0.0002 mfd. The grid leak should have a
value of 0.0003 mfds.. and the leak resistance
2 megohms. If the condenser bridging the telephones
and negative H.T. battery is of large value, we
suggest you will have the connection so that only
the battery is bridged by it. It would be better, we
think, if you removed the switches from the circuit
and rewired the set without them, until you find
where the fault Iles. We assume, of course, that
the plug-in high frequency transformer tunes
to the same wavelength as the aerial circuit.

maximum value of 0.001 mfds., and CI, 0.0003
mfds. (2) We suggest you do not dispense with
the tapped aerial coil, as better results will be
obtainable with its use. (3) The anode windings
are correct, and we suggest you adhere to the
present arrangement, since it is efficient and easy
to operate.

" A.A.P." (Herts.) asks which is better, to use
high resistance apparatus directly in the anode
circuit, or to use a transformer and low resistance
apparatus.

It is without doubt better to employ a telephone
transformer and low resistance telephones or loud
speaker than to connect high resistance apparatus
directly in the anode circuit of the valve. High
resistance apparatus is of course wound with
very fine wire ; the winding is therefore delicate, and
is very liable to be damaged by the continuous
application of the anode voltage. The transformer,
on the other hand, is easily insulated, and is able
to withstand the anode voltage. In addition,
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capacity effect, due to changing the capacity of
the telephones and leads, is absent.

" MEMBER " (South Shields) asks (1) Why
his net will not oscillate on wavelengths below 600
metres. (2) For suggestions. (3) An opinion
on the set.

(I) and (2) The reaction coil is not large enough
to set up oscillation on low wavelengths. We
suggest you add a few more turns, although we do
not see why you do not couple the reaction coil
with the tuned anode coil and so minimise radiation.
The A.T.C. and A.T.I. should be in series when
receiving short wavelengths, and you might in-
corporate a switch for this purpose. (3) The circuit
is quite a standard one, but would be better with
the modification suggested above. In addition
we think you should connect the grid leak to

L.T. instead of -7, L.T.

A

Fig. 7.

B

" F.B." (Southport).-The circuit may be
arranged as indicated in Fig. 7 (A). The correct
method of connecting the filament resistance is
indicated in Fig. 7 (B). The resistance is connected
in the L.T. negative lead, and it is an advantage,
especially when using valves which take a heavy
current, to connect the resistance and sliding
contact together as shown. In this way, if the
resistance occasionally breaks contract, the valve
will still remain alight, as when a large current
is being taken. As in the case of transmitting

. valves, the drop in the lead is considerable, and
the reduction in this drop of potential due to one
valve having its current supply suddenly taken
off, results in a large increase in current through
remaining valves. The alterations necessary to
the amplifier referred to are outlined at the bottom
of page 609, August 12th issue.

" V.G.C." (N.W.3.) asks (1) The dimensions
of a frame aerial for receiving over a wavelength
range of 300-1,000 metres. (2) Whether PCGG
may be received using this aerial and a four -valve
set. (3) Whether a microphone amplifier may be

used to operate a loud speaker.
(1) A suitable frame would be 4' 6" square

with 15 turns of No. 18 copper wire spaced f".
Five tappings should be taken to a switch. (2)
We think with careful adjustments you will receive
PCGG transmissions. (3) Yes, but a little ex-
perimental work will be necessary.

" HECTOR DEEN " (Surrey) asks (1) The
formula for calculating the inductance of a lattice

coil. (2) How the turns are counted. (3) Whether
empire cloth may be used to separate coils. (4)
Whether 18 S.W.G. copper wire is as suitable for
wiring as 18 S.W.G. tinned copper wire.

(1) The formula for calculating the inductance
of lattice coils is

1 42-1a3N1Lmhy=iw xF1 x F,

a = mean radius of the winding-
b = axial length of the winding
c = thickness of winding

= outer radius
N = total number of turns in ems.

10b 12c + 2R
10b 10c + 1.4R

and F, = 0.5 log10 (100 +
14R \

2b 3c1

(2) Otte turn is completed when the wire has
travelled from the starting point back again to a
point over the starting point. (3) Empire cloth
is suitable for the purpose. (4) There is no great
objection to the use of bare copper wire in place
of the tinned copper wire.

" L.V." (S.W.) asks for criticism of his set,
diagram of which is submitted.

We suggest you join the tuning condenser
(maximum value 0.001 mfds.) in series with the
aerial when receiving on short wavelengths. The
coil may be a winding of No. 22 D.C.O. wire on a
former 4" diameter and 6" long, with 12 tappings.
The reaction coil could be a winding of No. 28
D.C.O. on a former 3" diameter and 4" long with
3 tappings. The circuit arrangement is correct,
although you would probably find it advantageous
to use a secondary circuit.

" RADIOMAD " (Salisbury) asks (1) What
results to expect when using a three -valve amplifier.
(2) Whether an earth lead 12' long will reduce the
signal strength. (3) Whether the telephone leads
may be increased to 20' without bad results. (4)
Suitable values of condensers for use in a three -

valve set.
(1) We cannot say, since the results depend

so greatly upon the skill of the user, his location
with respect to the transmitting stations, etc.
Large amplification should of course be obtained.
(2) The earth lead will not reduce signal strength
to any great extent, although if you can reduce
the length it will be better. (3) The leads may be
lengthened, and probably no falling off in signal
strength will result, provided a telephone trans-
former is used. (4) The values are given in many
recent issues.
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" F.W." (Oxford).-We suggest you do notconstruct the set referred to. For short wave

work your coil.; are far too large, and the resistance
capacity inet110(1 of H.F. amplification is not suitable.
The aerial coil may consist of a winding of No. 22
D.C.C. on a former 4" diameter and 6" long, and
the secondary, a winding of No. 26 D.C.C. on a for-
mer 3" diameter and 7" long. We suggest youemploy one of the many simple circuits which
have been given in replies to other correspondents
recently ; for example, Fig. 4, page 288, November
25th issue ; Fig. 3, page 251, November 18th issue ;Fig. 7, page 217, November Ilth issue.

" J.E.M." (Kent) asks (1) For a diagram of the
Armstrong super heterodyne circuit. (2) For suitable
valves. (3) Whether this is a good circuit for long
distance reception.

(1) and (2) The diagram submitted is correct
and is reproduced in Fig. 8. The tuner is of the
normal type with the addition of a small coupling
coil A, which could consist of 15 turns of No. 2
D.C.C. wound on a former 3" diameter. A hetero-
dyne wavemetre may be coupled to this coil by
including in the wavemetre anode circuit a small
coil (B.) Probably 10 turns of No. 26 D.C.C.
wound on a former 2" in diameter would be suitable.
Wavemeter construction has been dealt with in
recent issues, it being understood that a wavemeter
is referred to here as a suitable oscillator. Theaddition of coil B will slightly change the
calibration of the wavemeter. (3) This circuit is
quite a good one, and good results are possible,
especially when receiving the longer wave signals.
When receiving the shorter wavelengths, difficulty
is sometimes experienced due to slight wavelength
changes, when the signals vary greatly in strength.

FROM HETERODYNE

Fig. 8.

" D .S.K .R " (Glom .) .-We think the troublei8 due to a high resistance disconnection in thetelephone circuit. You should test for this. if
you join another pair of telephones in parallel youwill be able to tell immediately which pair is faulty,
or you could try short-circuiting each ear -piece
separately while listening to signals with the other.

" DON BEER " (Southall).-The construc-
tion of dead-end switches has not been dealt with
recently. A good form is indicated in Fig. 9.

Fig. 9.

The rotor is of ebonite upon which a number of
brass segments are fastened. The stator consists
of a number of smaller segments properly spaced,
and the rotor is mounted so that successive segments
are bridged as more inductance is required.

" H.W.F." (Bristol) has a transformer which,
after fifteen minutes of load, is so hot that it cannot
be handled.

The only cure is to rewind the transformer,
and we suggest you rewind the primary winding
with 1,000 turns of No. 32 D.S.C. wire, and the
secondary with 100 turns of No. 16 D.C.C. The
core should be built up to a diameter of 11". An
alternative arrangement would be to connect a
choke consisting of 1,000 turns of No. 36 D.C.C.
wire on a former 4" long and I" in diameter, but
in this case the secondary voltage would be con-
siderably reduced. The whole trouble is due to
lack of sufficient primary turns, or alternatively,
too small a cross section of iron core.

SHARE MARKET REPORT

I'rices as we go to press on January 5th, are :-
Marconi Ordinary .. L2 6 6

PP Preference .. 2 0 0
PO Debenture .. 102 15 0
PP Inter. Marine 1 5 6
PO Canadian .. 11 6

Radio Corporation of America :-
16 3

Preference .. 13 4
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A

Broadcast
Receiver

of High Efficiency
11 Many amateurs are under the impression that in

1 order to comply with the regulations relating to
broadcast reception, a receiver which can be used with
a broadcast licence must of necessity be less efficient
than one which can be worked under an " experimenter's "
licence. This impression has possibly arisen owing to
certain restrictions regarding reaction.
C The Marconi Scientific Instrument Company, Ltd.,

11 pursuing its policy of catering for the discriminating
amateur, has now produced a high -efficiency two -valve
receiver in which both experimenter and broadcast listener
can obtain the best possible results from two valves.

The instrument, which is illustrated in the
photograph herewith, consists of one high -
frequency valve and one detecting valve, with
VARIABLE REACTION arranged in a circuit
which has been approved as non -radiating
by the Postmaster -General. This use of
variable reaction greatly increases the strength
of reception.

It is equally efficient for spark, telephony or continuous
wave reception on any wavelength up to 2,600 metres,
and thus enables the user to receive the DUTCH CONCERT
and PARIS TELEPHONY as well as the British Broad-
casting Stations. On a standard amateur aerial, the
Hague Concerts, Eiffel Tower telephony programmes,
London, Manchester and Birmingham broadcast pro-
grammes have been received quite comfortably with
two or more pairs of telephones. Spark and con-
tinuous wave stations can be heard for several hundred
miles.

fWhile simple to operate (full instructions are sent with
every instrument) the set contains just those refine-

ments which enable the user to get " individuality "
into his reception and obtain the best results on all wave-
lengths. These Instruments can if necessary bear the
BBC stamp and the P.M.G. registered number and be
worked under the Broadcast Licence obtainable at any
Post Office.
Price, including two valves 227 : 10: 0
(If Royalty to be paid to the B.B.C., 21 : 15 : 0 extra)
Aceeccories  .. 27 : 7 : 6
Accessories include high and low tension batteries, aerial
wire, aerial insulators, leading -in tubes and one set of
telephone headgear.

'- I

7
For the Discriminating

Amateur

The Marconi Scientific Instrument Co. Ltd.
Telegrams. 40 Dean Street, Soho W.1 Telephone:

mTheasinco,Westeent. 7
W. Gerrard 77.15
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No results Accumulators discharged ! !
H'w

often this happens to those who are equipped with
accumulators of small or uncertain amperage-causing dis-

appointment and annoyance.

Vet-it you use a Wates Accumulator you know just what it will
I and how long it will last on one charge.

1.:5ery day we receive enthusiastic letters giving evidence of their
onsistently long life and absolute reliability.

'!he illustration is of the " Ideal " Valve Accumulator. Intel
mittent capacity 5o amp. hours. Actual capacity. 25 amp. hours.
1'ri,,A1 as follows

4 Volts (in case with leather strap handle) (carriage 2/-) .. 24,-
6 Volts (in case with leather strap handle) (carriage 8/..) 36t -

Send for particulars of these and our Broadcast
Receiving Sets (Crystal or Valve), or call at our
Showrooms-they will interest you.

t RARE ENQUIRIES INVI1ED.

WATES BROS
<RVItlt c

VALVES
Cossor Valve-I'. t .. 15, -
Osram Valve-R. Type .. 17/6
Ora Valve-R. Type .. c

13-14, GREAT QUEEN STREET,
KINGSWAY :: LONDON, W.C.2

h 1111, ZY \ I I.SI,NG WFSICIENT

RADIO
SUPPLIES

HEADPHONES 20i -

BRITISH 'MADE, 4000 ohms (Post free.)
Intervalve Transformers 10/- (Post 4c1.)
234 HIGH HOLBORN (2nd Floor), LONDON,
'Phopu. 2I>;;. W.C.1.

E BONITE AND
VULCANITE

TUBES-RODS-SHEETSI

LARGE
STOCKS

BRITANNIA RUBBER AND
KAMPTULICON CO., LTD.
7, NEWGATE ST., LONDON, E.C.1
Telenbeee : Teleers eis :
2161 Central Br it inn's, London
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Our Claim Substantiated
From all quarters of the globe come
remarkable records of the achievements of the

"MAGNAVOX"
and unstinted praise for the excellence of tone and perfect
reproduction, thus substantiating our claim that it is

THE WORLD'S FINEST
LOUD SPEAKER

Visit our Showroom for a Demon,trution.

To be obtained from all dealers or direct from the
Manufacturers & Sole Licensees

Sterling Telephone & Electric Co., Ltd.
210, 212, Tottenham Court Road, London, W.1.

Works : DAGENHAM, ESSEX.
BRANCHES : NEWCASTLE -ON -TYNE: 9, Clavering Place.

CARDIFF : 8, Park Place.
MANCHESTER c 14, St. Peter's Square.

We guarantee that all Broadcast Radio Apparatus sold by us conforms with the
conditions of the Broadcaster's Licence issued by the Postmaster -General

Demonstrations
Doily.

No. 1112ba

RADIO brings it.

MAGNAVOX tells it

LONDON LIMITED.
3, FINCHLEY ROAD, ST. JOHN'S WOOD, N.W.8

Hampstead /844

THREE -COIL HOLDER.

A New 3 -Coil Holder
After considerable experimental work
we have produced a Three -Coil Holder
which combines extreme efficiency.
neat appearance, easy adjustment
and low cost.

In order to introduce this splendid
instrument we are prepared to sell
a limited number at the extremely
low price of

20s.
Postage 9d.

Hate r; .0 your copy of our
illustrated Catalogue 7-2d. post free.

'Demon trat ions
Doily.

HEADPHONES
(Iirvi,h Made) ,c 1
&CI O ohm..

Poetageed.
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Visit Our
London

Showrooms:
I9, Mortimer
Street, W. I

PRICES
LOUD SPEAKERS
H.1 (Large) Low Resistance,
120 ohms, height 2I"... £6 5 0
H.2 (Small) Low Resistance.
120 ohms, height 12" ... £3 0 0
(High Reostances for either size

2/6 to 5/.. extra)

MICROPHONE AMPLIFIERS
For use with L.R. Loud Speaker,

(120 ohms output ).
120 ohms input - £6 0 0
2.000 ohms input - £6 2 6
For H.R. input andoutput £6 10 0

The "BROWN"
LOUD SPEAKERS
With New Improved Curved Horns

THE requisites of a Loud Speaker
are pure tone, clear articulation, and
good volume of sound. The

" BROWN " Loud Speaker possesses
these qualities and they are enhanced
by the new improved curved horn.

AMATEURS do not always need the
full sized Loud Speaker (H.1) as used in
Lecture Halls, and a small type (H 2)
has been designed to meet their
more modest home requirements both
as to volume of sound and price.

THE NEW HORN of dull blacked
aluminium used with both H.1 and H.2 is
constructed on the logarithmic law of in-
creasing openings and is acoustically perfect.

THE " BROWN " MICROPHONE
AMPLIFIER

THIS AM PLIFIER magnifies signals, speech,
or music, without distortion, and is of
considerable interest to amateurs and scientific
investigators. This magnification is much
greater than that obtained from a two -valve
amplifier. In construction, this instrument
is much more robust than other relays.

This instrument satisfies the urgent demand for
a reliable, inexpensive amplifier, which the most
inexperienced amateur can use, and which the
most experienced requires. The necessary
transformers are included in the base.

OBTAINABLE FROM ALL WIRELESS DEALERS.
Illu,trated l atcl,g,:oe our Headphones, Loud Spe,1 post free from

S. G. BROWN, LTD.
London Offices ,,nd Shotvrooms-

19, MORTIMER ST., LONDON, W.1
I COMMUNICATIONS ONLY .10 :-

HEAD OFFICE & WORKS: VICTORIA RD., NORTH ACTON, LONDON,W.3
Telegrams--" Sidbrownix, London."

Telephone-Chisuia: te69
;Sole Agent for the Argentine-Horacio I). Guerrero, Las Heras, 2486, Buenos Aires,
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V AKCON
GIVES

UNRIVALLED

WIRELESS
SERVICE
c7fie MARCONI INTERNATIONAL
MARINE COMMUNICATION CO LTD
MARCONI HOUSE, STRAND, LONDON.

1)
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BRITISH WIRELESS SUPPLY Co. Ld
Head °Rice: 8 Blenheim Terrace, Leeds. Phone 26026
LONDON SHOWROOMS -04 FRITH ST., W.

SlutfteAntry Avenue). Phone-Gerrard 2789.
And at
is Sq., Newcastle. 1 I Church Street. West
Phone- Newcastle- I lartlepool. Phone-

bn-Tyne, 360 City. !Vest Hartlepool 373.
33 High St. Southampton, 8 Corporation Street,
Phone-Southampton 403. Belfast.

THE suitability of Exide
Batteries for wireless

work is demonstrated by the
fact that for many years they
have been standard in Mar-
coni equipment. The leading
apparatus manufacturers are
to -day standardising Exide
Batteries.

lU

BRITPHONE NO. 2
P.O. Registered No. U260.

This Crystal Valve Set has now been tested
out with excellent results. On a standard
P.M.G. Aerial at our Leeds experimental station
the following Broadcasting Stations were re-
ceived.

On Indoor
Aerial

NEWCASTLE ..
f BIRMINGHAM ..

MANCHESTER ..
LONDON ..

Ito miles.
loo miles.
4o miles.

200 miles.
While we do not claim that it will receive

telephony a distance of zoo miles in inexpert
hands, we do claim that it will give the maximum
possible results, and will receive broadcasting
well at a distance of 75 miles.

The Crystal can be used without the Valve
by means of a key switch, and those who for
any reason do not wish to use valves at the
moment can use the crystal now, attaching the
valves later on.

Price, Complete with all accessories £13 13 0
Set alone .. 8 8 0

xi6e
BATTERIES

6 volt 8o amp. hour Exide
Battery

Otertb 6 ELECTRICAL STORAGE
-V COMPANY LIMITED.

CLIFTON JUNCTION, 219/229, SHAFTESBURY
N r. MAN I. ESTER. AVENUE, W.C.2.

58. DALE END,
BIRMINGHAM.

I.HE resources of the
world's largest battery

manufacturers, their facilities
for research and their modern
factory equipment mean that
were it possible to effect any
improvement in battery de-
sign or construction, that
improvement would appear
in the Exide Battery.

OBTAINABLE FROM ELECTRICAL
CONTRACTORS & STORES OR FROM

300 EXIDE BATTERY
SERVICE AGENTS DIS-
PLAYING THIS SIGN.

IF YOU DON'T KNOW YOUR NEAREST EXIDE AGENT ASK US FOR LIST.
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forPerfeczke

111

For receiving vocal and instru-
mental items you must have

Mullard "Ora" Valves
to get the best results.
Oscillates - Rectifies - Amplifies
Specially recommended where good
amplification is required.

The " ORA Valve requires about 3'8
volts on the filament and 30 volts or
over between the anode and filament
for efficient results.

Standard Price 151> each.

IMPORTANT NOTICE.
The great demand for Mullard " ORA "
Valves and other accessories has compelled
us to open much larger works. A greatly
increased output is now available.
The MULLARD "R VALVE
is now reduced in price from 22/6 to 17/6.

Mullard Radio Valve Co., Ltd.
45, Nightingale Lane, Balham, S.W.12.

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

Post Office.
Telephone : Codes Telegrams
Battersea ABC (5th Ed.) " Radiovalve
1068. Bentlo's Wandscom. Lund"

20
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PRESSLAND ELECTRIC
SUPPLIES LIMITED.

ticrrruginh/ Direr'for :
CLIFFORD PRESSLAND, A.M.I.E.E.,

Hampton -on -Thames.

11 %ro/esulc on/y.

Our 1923 Radio Catalogue is now ready
and will be sent on application to any
bona file Trader

NORTH - EASTERN SCHOOLS OF

WIRELESS TELEGRAPHY
Established 1911.

18, Eldon Square, Newcastle -on -Tyne
6, Blenheim Terrace, Leeds
33, High Street, Southampton

Young men between the ages of 16 and IS are trained at
these Schools in the profusion of Wireless Telegraph and
Telephony. All Four Systems are to t, Marconi. Tele-
funken, Paulsen and Valve. Spewal terms to Partly
trained students.
Splendid Openings for Trained Wireless Men.

Write or call for Illustrated Pearlman..

WIRELESS SUPPLIES
Order at once if sou require

prompt delivery.
Q 61 'Phones

4,000n per
Ohms L I / pair
Specially designed for Wireless
Telephony. Receivers arranged
in series, Aluminium Cases
and fitted with extremely light
and efficient Head Bands, and
Twin Connecting Cords.

Illustrated Wirel.ss Catalogue post free 3d.

The JEARY Electrical Co.. Ltd.
B. LAMBETH HILL & 67. Cues. Victoria St.. Loudon. E.C.4

SK1NDERVIKEN BUTTON.
THE SUPERSENSITIVE MICROPHONE.

World-wide Patents.
ENGLISH Manufacture.

For LOUD SPEAKERS, MICRO AMPLI-
FIERS, ELECTRICAL GRAMOPHONE
REPRODUCERS.
Invaluable as Detectiphone, as it can be
used in ANY POSITION, i.e., either
HORIZONTAL or VERTICAL.

PRICES.
Type A "-Carbon Electrodes (eliminating all

frying " .. . .. .. .. each..each 7

Type B "-Brass Electrodes .. 5 -
Receivers (special Low Resistance) . 10 -
Gramophone Attachments (for Electrical Reproduction).. I. -
BOOKLET (18 Pages fully illustrated) containing much

useful information for all interested in Electrical Sound
Transmission. POST FREE Bd.

lictl'ariLtal.. 274,278, Pentonvllle Road, London, N.1.
's Cross (Met.) Railway Station.)

WIRELESS TRAINING
Most thorough training in Wireless Telegraphy
or Telephony given under ideal conditions.

Special Postal Course for Amateurs.
Prospectus Free.

WIRELESS APPARATUS
Complete stocks of all Wireless Instruments and
Accessories. Prompt Deliveries. List lid. stamp.

WIRELESS COLLEGE
COLWYN BAY

SPEARS and COMPANY
FOR

TERMINALS
SCREWS, SCUM/ IRS, PLUGS and SOCKETS, CONTACT
num. BUSHES, VALVE LEAK CONDENSER VANES and
TURN= and PRESSED PARTS OP EVERY DalleREPTION,

Actual Manufacturers to TRADE ONLY

We regret we cannot supply small lots to Amateurs,

Write for Illustrated List.
CAPSTAN RIPITITION WORKS,

PARK ROAD, HOCKLEY, BIRMINGHAM
Telephone : 3265 Central. Telegrams: " ',tattoo," Birmingham

CAPPER BROS.
FOR ALL RADIO REQUISITES

Agents for LESLIE MoMICHAEL, LTD.,
for Woking and district.
Single Valve Sets.. .. 15 5 0
Two Valve Sets .. 8 8 0
Three Valve Seth.. .. 14 14 0
Four Valve Sets .. 25 0 0

89-93, CHERTSEY ROAD, WOKING

NORTH OF SCOTLAND
AREA NORTH OF OBAN & MONTROSE

SOLE AGENTS for all Apparatus manufactured
and supplied by-

LESLIE McMICHAEL, LTD.
Also for-WATTS BROS.

WIRELESS SUPPLIES CO.
THE " BROADCASTER " with horn.

111RELEsS INSURANCE.
TRADE SUPPLIED. AGENTS WANTED.

North of Scotland Wireless Co.
13, BRIDGE STREET, ABERDEEN
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LtsL1E ,MciMICHA EL LTD.

XXV

American Broadcast Concerts have been received
regularly on our M. H. 3 -VALVE RECEIVING SET

`phis letter (entirely unsolicited) will
interest you, and proves our statement :

Wattsville,
Nr. Newport,

Mon.
23rd December, 1922.

Messrs. LESLIE MCMICIIAEL, LID.

Dear Sirs,
It is interesting to note that I receive the
American Concerts almost every night by using
your three -valve panel, viz., M.H.3 (1 H.F..
TB., x L.F.) from the hours of midnight until
about 4 a.m., wavelengths 340 and 3So metres.
List night, using 2 extra note magnifiers, the
Imo metre concert was uncomfortably loud.
Considering the" shielding " effect of the Welsh
mountains I think this is an accomplishment.

Yours faithfully,

(Signed) H. 3. HERRERA.

The price of the M.H.3 Receiver is
£14: 14 : 0

(in either flat or upright cabinet)

With the accessories, listed on the
right, the total cost of a COM-
PLETE STATION will be

£27: 10 : 0

`Co make a complete and efficient receiving station,
we suggest tie following accessories :-

Duolateral Tuning Coils, suitable for reception of
Paris, The Hague, and British Broadcast Concerts 12 4 0

Tuning Coil Stand .. 1 0 0

High Frequency Transformers. Nos. I to 4 inclusive 1 6 6

Valves (3) Marconi-Osram, 17 6 each.. 2 12 6

Headphones (Brown's, 8,000 ohms) .. 2 15 0

H.T. Battery (72 volts) 0 15 0

Accumulator (6 volt go amp.) 1 10 0

Aerial Wire (too' enamelled) .. 0 6 0

Insulators (4)
',fading -in Tube (le)

0 4 0
0 3 0

Total .. ..612 16 0

Full details of our other M.H. Sets, 1 to 4 valves, of similar design and unsurpassed
efficiency are twAttioned in detail in our NEW M.H. Booklet, 6d. Post Free. All applying
for same will also receive our GENERAL CATALOGUE with if) pages and too illustrations.

(All our valve apparatus is manufactured under Marconi I.icence.)

E Mr4 M I RAE L LTD.
L

RETAIL SHOWROOMS.
179, STRAND (Corner of Norfolk St). LONDON. W.C.2

Head Office (to which all correspondence should he sent) :

HASTINGS HOUSE, NORFOLK STREET, STRAND, LONDON, W.C.2
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GREAT BARGAIN OFFER
To Readers of the " Wireless World"

For a short time only
-while the stock

lasts.

2,000
Pairs only

4,000 ohm

PHONES
(NEW)

at

17/6
PER PAIR.
Postage fkl.

extra.

Fitted headbands and cords, beautifully finished, thoroughly
efficient. Each pair carefully packed In box. Satisfaction
guaranteed.

A wonderful bargain, never before offered and cannot
be repeated. Readers of the " Wireless World " are
urged to take advantage of th a astonishing offer im-
mediately. All crders will be executed in strict rotation.

Broadcasting Receiving Apparatus
The " JOYPHONE " (Reg. No. 0138) Approved type.
2 -Valve Set complete 15 : 0 : 0

Approved by Postmaster -General.

TERMINALS.
4 B.A. Doable So id Brass or Plated, 2/- per doz. (poet. extra,
2 B.A. Single .,

Special Offer at Reduced Prices of our
NEW

Inter valve
Trans former
Owing to the unex-
pectedly large sale
of these instruments,
we are enabled to
reduce the price to
" Wire es, World

readers to -

141 Dosage Od.
WirIL

Fitted with panel
fixing plate and
earthing wire for iron
core. Fully tc,ted.
Ratio 5 : r,
To oblate goods at
these special 6argaio
prices, please nsestioo
the "Wireless World"

We have ENORMOUS STOCKS OP EX-W.D. WIRELESS
GEAR, too numerous to mention, at absurdly low prises.
Writs for particulars of your resiu cements or, better still,
call and see our enormous stooks.

.III valve apparatus manufactured by us is duly licensed under
Marconi Patents for amateur use in Great Britain.

J. LIPOWSKY & CO.
614, Old Ford Rd., Bow, London, E,3

'hlephone -Dug SM.
Old Ford Station, N.L.Ry. Nes. 8 or, 3p 'Bus

Actual Manufacturers
OF

EBONITE
FOR

WIRELESS SETS
THIS ENSURES BEST SERVICE

SHEETS
RODS
TUBES
PANELS
KNOBS

VALVE HOLDERS
COIL HOLDERS
ENGRAVED DIALS
RHEOSTAT DIALS
EBONITE HORNS

FROM STOCK,

HIGHTENSITE LIMIT ED
Normandy Works,

CUSTOM HOUSE, LONDON, E.16
PHONE-EAST 3153.

BROADCASTING RECEPTION SETS
One -Valve Set, Complete for Working .. £7 10s.

Passed for
Broadcasting

Licence
G.P.O. No.

1038.
ss

AGENTS
WANTED.

Send for
. Catalogue

DESCRIPTION.
Single Valve, mounted on
polished Ebonite
Panel with Variable Con-
denser, smooth acting

resistance,
grid leak
and con-
denser and
all termin-
als clearly
engraved
in white, in
a Mahog-
any Poli-
shed Cabi-
net, g' x 5'

x 5'
£3 16s.

A Tapped Coll for
wavelengths up to
goo metres with 1 ter-

minals for coils for any higher wavelengths. The coil is
enclosed and the tappings are brought out to an 8 -way switch
mounted in the front of the cabinet.

ACCESSORIES INCLUDED:
Siemens' 54 volt high-tension battery with plugs for

altering the voltage ..
4 Volt 5o Amp. hour low tension accumulator in case

with carrying strap .. SI 4i.One pair of sensitive head 'phones of 4,000 ohms
resistance ..

. .. £1 la.
One detecting valve .. 15e.

Total £7 10s,

PLUS B.B.C. ROYALTIES.

WIRELESS INSTALLATIONS LTD.
15, ALDERSOATE STREET, LONDON. E.O.



JANUARY 13, 1923 THE 11'1RELESS WORLD AND RADIO REVIEW xxvii

X

every Article
made by

AucVand's
is in a Class

by Itself.
Series Parallel Switches 4/6
Table Coil Holder 3 way 18/-2 15/-
Fil. Resistances .. 3/9
Intervalve Transformers 20/-
Igranic (Auckland)

Coils from 5/ -

CATALOGUE FREE

Telephone Transformers 13/6
Mtd. 17/6

Extended Knobs and
Pointer .. 1/6

Tapped H.F. Trans-
former, giving 8 se-
lected ranges from
300-25,000m. Fitted
with tapping ,switch.
Best workmanship .. 42/ -

Condenser Dials and
Knob.. .. .. 3/9

Coil Plugs .. 1/6
Fibre Strip 4' 6 .. 1 i-
Uni Wave Slabs- Set.. 12/6
Grid Leak and Con-

denser 4/8
Pin Type H.F. Trans-

former for Broadcast 5/ -
We carry stocks of all makes
of H.T. Batteries, Phones and
Valves, and supply from

stock.
Why not make use of our
World Wide Service ? It will
pay you, especially I f you say

" Auckland
products >>

G. Z. AUCKLAND & SON, 395,
LONDON OFFICES

St. John Street, E.C.1
Factories ISLINGTON, N. WIRELESS INSTRUMENT MAKERS 'Phone - 31:8 CLERKENWELL
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2,000 ohms,
pair 31!-

4.000 ohms,
pair 32

V he Services

Al

.e.
.s.7.:.

ril4t '416.

in stock.

Use rnem.-

Poor 'Phones mar
the Programme.

RECEIVING broadcast music bad 'phones is like trying
to read F L. Telephcny on a crystal- the results are the

same-very poor.
Fit Ericsson 'Phones-and li ten. Hear the sigs come thro' like
a flute No metallic sounds or distortion. Mark how the
natui.d tie of voice and instrument is preserved.
A user writes-"! am fortunate enough to possess
a pair of sour 'phones."
Light and easy to the head, well-balanced and delicately accurate,
et withal robust in construction, Er icsgon 'Phones connect up as the

ideal 'phones for your receiver.
WRITE TO -NIGHT FOR FREEfILLUSTRATED LIST.

The BRITISH L. M. ERICSSON
MANUFACTURING Co.. Ltd
International Buildines

67/73, Kinswav, C 2

Telephones .     
HOP
134 IMPORTANT.

WE HAVE OPENED VERY COMMODIOUS PREMISES AT

HOP
134

54 GRACECHURCH STREET, E.C.3
for the demonstration and sale of all types of Wireless Receiving Sets
and " Claritone " Loud Speakers. Amateurs and Experimenters will be
able to obtain every part required for any type of Set including :-
Transformers, L.P. and H.F. Headphones,

all types, all resistances.
Condensers, Variable and Fixed, all

capacities.
Vario-Couplers and Variometers. Coil

Holders and Coils.
Anti -Capacity Switches, all types.
Rheostats, all types.
Radial Switches, 5, 10 and 15 -way.
Valves, M.O. and Mullards.
Ebonite Valve Holders, Dials, Scales, other

parts and in Sheet.

Brass W.O. and Telephone type Terminals,
Nuts, Washers, Contact Studs and all
other parts.

Accumulators.
Dry Batteries.
Aerial Wire.
Insulators.
Hertzite and Galena Crystals.
Cotton and other Tubing., all colours.

Etc. etc.
PRICE L /ST .V A l'I'L ICA T 10 .V.

Pettigrew & Merriman, Ltd., 122-124 Tooley St., London, S.E.1
NOT1..- Gracechurch Street is a few yards from Monument, Eastcbeap, Bank, Cannon Street aol London Bridge.



JANUARY 13, 1923 THE WIRELESS WORLD AND RADIO REVIEW xxix

SAYS Mr. MAN-"I WANT the broadcasting and am
prepared to buy a Radio set, but I live in a flat and may not
have an outside aerial, What can you do for me P
DEALERS ! the answer is -

IND-AERIAL HOOKS
They are essential for a neat, efficient -and portable INDOOR AERIAL.
Attached in a moment to the picture rail of any room they can be taken
down just as easily. They support the aerial ONE FOOT from the wall
on insulated arm, and are no disfigurement.

2/9 each ; 31/6 doz. Post free.

Some Agencies still opts in Broadcasting Toms.

IND-AERIAL CO., 47, Victoria Street, London, S.W.1

ADDITIONS TO OUR

EN

LIST.
FIXEDFIXED CONDENSERS moulded cases filled

1'00 w.IN. with nuts for connecting
0003 0003 0001

Price 1 8
FILAMENT RHEOSTATS. Superior

quality .. 28
FILAMENT RHEOSTATS with engraved

dial 3 8
Crystal Detectors with cup and set screws 2 9

Crystal Detectors for crystal combinations
with ervstals. mounted .. 5 -

4 -Volt British -made Accumulators.
20 amp. ign. 1.1 -

4 -Volt British -made Accumulators,
30 .0111). ign. . 14 -

Please send sufficient for postage. 1.4c -I.1_,

free on orders of 2G- or over.
Most orders filled by return of post.

H. V. ALBROW
56, George St., Baker St., London, W.1

I wo minutes to the rear of Selfridge's.
*Phone, Mayfair 5542 -

THE

AUDIOPHONE
EMPLOYING THE UNIT SYSTEM.

SPECIFICATION.
Highly skilled hand
labour throughout.
Bare, tinned internal
wiring, bent on
formers, and soldered
at all connections,
thus ensuring a noise-
less circuit. Polished
ebonite panel, en-
graved white.
Polished mahogany
cabinet. Wavelength
range 300-550 in.

Higher wavelengths
obtained by means
of plug -in -coils.
Fully approved by
P.M.G.

IMPORTANT Fixed
Reaction is a feature
of this Receiver.

P.M.G. Reg. No. iota.
TONER DETECTOR.

Price as shown 57 7s.
Complete with all accessories ill 15s.
All components & accessories supplied.
Prices include Marconi Royalty and
commission to B.B.C.
TERMS. Cash with order, or five
days' approval against full deposit.

Manufactured under Marconi Licence by-

J. R. WRIGHT
Head Office 10 Carton St., Baker St., W:1
and Factory ,

Demonstration Showrooms :
3, New Quebec Street, W.I. ('Phone 3848 Paddington.)

WIRELESS TRAINING COLLEGES, LTD.
MARKET BUILDINGS, CARDIFF, & ALBERT RD.,BOURNEMOUTH

The above Colleges are amongst the Most Successful in existence. We are NOT A BOOM
FIRM but have 10 years reputation for not only Passing our students, but what is moat
vital, GETTING THEM BERTHS WHEN QUALIFIED. This past three months we
have placed over 50 Youths in Permanent Berths. We instruct on Valves, and kW.

Marconi Sets. We have NOT a Qualified Student out of berth to -day.

Principal : HON. LT. COMMANDER J. R. SCHOFIELD,M.B.E., R.N.V.R. (C).

P.S.-Students taken individually, so can commence whenever convenient.

E 2
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THE WIRELESS WORLD EXCHANGE AND MART
TARIFF. Advertisements arc accepted for
this Section at the rate of twopence per word,
with a minimum charge of two shillings. The
advertiser's name and address will be charged for,
and single letters and single figures will be counted
as words. Compound words will be counted
as two words.
ORPOSITS. All advertisements must be
prepaid in the form of Postal Orders, the
remittance being forwarded to Messrs. Bertram
Day & Co., Ltd., 9 & to Charing Cross, S.W.1.

Intending purchasers may deposit the purchase
money of any article advertised or sold by
advertisers with Messrs. Bertram Day & Co., Ltd.,
who will acknowledge its receipt to the vendor
and the depositor, the full addresses of whom
should be given. Subject to special agreement
between the parties, it is understood that all
goods are sent on approval, each party paying
carriage one way in the event of the goods being
returned. The deposit will be retained until
due advice of the completion of the purchase has
been given or until the articles have been retained
and accepted. In order to cover postage, etc.,
a fee of 6d. in respect of sums of £1 and under
and is. for sums in excess of Lx, must be paid
at the same time as the deposit.

MANE

SEND NOW

FOR OUR

0
\\ PAGE ILLUSTRATED

CATALOGUE

LATEST LOWEST
IMPROVEMENTS. PRICES.

POST 3 D' FREE

1.110 Plop

SIEMENS-HALSKE VALVES 7 13 each.
ADAPTORS FOR R" VALVE HOLDERS

3/- each. POSTAGE EXTRA.

Grafton Electric Company
Showrooms -54 , GRAFTON STREET.
TOTTENHAM COURT ROAD.
LONDON. W.I. Telephone -Museum 241.

Works -Slough.

FOR SALE.
AB Wireless and Electrical Goods stocked at

9, Colonial Avenue, Minories, near Aldgate
Station. Handiest place for City buyers. -
LESLIE DIXON & Co., Telephone No. Avenue 4166.

Agate Cylinders, etc., for loud speaking apparatus
from JAMES R. GREGORY & Co., Mineralogists,
139, Fulham Road.

Fibre Sheet. Best hard vulcanised at greatly
reduced prices. Per square ft., 5116'' 25. 6d. ;

4S. ; r, 5S. ; 9/16',6s. 6d. Postage extra.
Trade enquiries invited. -F. W. HOLT, 120,
Arbor Vale, Slough.

Mark DI 2 -Valve, receives London, Man-
chester, Hague at Birmingham, £8 55.-BRAMHALL,
186, Normandy Road, Handsworth, Birmingham.

Lathes, W new " Star " American Screw
Cutting, lurch lathes, all sizes, drilling machines,
wood pulleys, shafting, belting, etc.,_ send for
lists.-PIDGEN BROS., 25, Helmet Row, Old
Street, London, E.C.r.

The neatest Crystal Set, all enclosed in polished
box, 5' x 4r x 3r. Tapped inductance, vari-
able condenser with bevelled dial, Hertzite
detector, pair 4,000 ohms double 'phones, aerial
wire, insulators. Everything complete, £3 175. 6d.
Range 200 to 600 metres, G.P.O. registered number
299. Dewar switches, 2 -way double pole, 3s.
Potentiometers, 5s. 300 ohms telephone trans-
formers from Mark 3 amplifiers, secondary re-
quires rewinding, 4s. All on three days approval.
Cash with order. Postage extra.-RIDGWAY
RADIO, Wimbledon.

Radiant H.T. Batteries (under patents), superior
quality, large units, if volts td. 15 -Volt, 3s. 3d.
6o Volt it tappings, 12s. 6d. All screw terminals.
-Write particulars Manufacturer, C. Fimantrr,
17, Victoria Road, Oswestry.

Sale or Exchange, clean copies " Wireless
World," from May, 1920, to (late, Marconi 4-
electrode valve, 3os.-P.C. Klimax Camera
F6 lens, £5.-16, Wentworth Road, York.

4 -Valve H.F. Amplifier, 200-4,000 metres,
transformers, potentiometer, switches, etc., by
Radio Instruments, ebonite case, quite new, £7.
Brown Loud speaker, new, £3 tos. Box K.zo,
BERTRAM DAY'S ADVERTISING OFFICES, 9'10,
Charing Cross, S.W.i.

Complete 2 -Valve Set, valves, telephones, aerial
accessories, £9.-BIRKINSHAW, 291, Upton Lane,
Forest Gate.

B. Mark 1' 2 -Valve Detector Amplifier, .C3Brown loud speaker, 120 ohms, 3os. G.P.O.
relay, 3os. All perfect mechanical and good
condition. -B. V., 10, Parsifal Road, Hampstead,
N .W.6.

C. Mark III Amplifier in mahogany ease, with
qnplete power buzzer, key, cords, send -receive

,witch, commutator, meter, etc. Price 5 guineas.
Carriage forward. -33, Eastwood Road, Good-
mayes, Essex.

Brown's Relay Wireless, 5os. Marconi Variable
condensers, 002, 205. ; .001, 15s. Frame aerial,
ebonite insulation, 25s. Quantity wireless sun-
dries. -ALFRED FELL, Stone, Staffs.

Marconi .001 Variable Condenser, mica dielectric,
brass case, perfect, 205.-ROBERTS, 55, Fairfield
Road, Bow, E.

Cabinets and Cases, in polished mahogany, or
oak. Quotations per return.-LANCASTERS , 87,
Parade, Birmingham.

B.A. Screws, Nuts and Washers, assorted gross
I 25. lists ad. -J. H. BENNE TT, Station Road,

Willesden Junction.
Intensive Transformers, 17s. 6d. each. Adjust-

' able telephones, 4,00o ohms, 35s. each. Ebonite
V.,riometer Balls, 4s. each, new, not W.D. 12-
Wav switch, 7s. 500 to 2,500 voltmeter, 35s.-
1; CALVEN, 52, Linver Road, Hurlingham, London.

SITUATIONS WANTED.
Experienced Traveller in \1ireleSS Apparatus

.,sires to improve his position. Terms Commis-
 ion only. -Box 0.5, BERTRAM DAY'S ADVERTISING
OFFICES, 9 and to, Charing Cross, S.W.r.

WANTED.
Wanted, Loud Speaker for theatre telephone. -

Dos A.9, BERTRAM DAY'S ADVERTISING OFFICES,
9 and to, Charing Cross, S W

ELECTRADIX WIRES
Highest Conductivity at Lowest Prices.

Gauge. D.C.C. S.S.C. D.S.C.

18 .. 1 91 -
20 .. 1 11 4
22 .. 2 5
24 .. 3 0
26 .. 3 6
28 . 4 2 1

32 .. 6 13X 8 ..

38 . 9 2 11 .. 1

40 . 16 12i .. 17. 23
_Other sizes in stock. Prices at r 3d. extra

for reeling off in small quan ties and spool.
Postage extra. 722 Hard Drawn Copper Aerial
Wire, 4 8. Enamelled Copper 5 6 per 100 ft.
EVERYTHING FOR WIRELESS IN STOCK.

LESLIE DIXON & CO.,
9, Colonial Avenue, Minories, E.1
(near Aldgate Station.) Telephone: Avenue 4166.

HEATH & Co., Ltd.
Instrument Works. New Eltham. LILO
are prepared to undertake in their bulb
equipped works -Wireless Apparatus
and Parts for the trade. Quotations gives
to Blue Prints. Immediate attention.
Plwrse-Las Gram 301. Lnuidm

A. I. I. BRITISH
PHONES

21x. per pair. Post Free. (4.000 ohms)
Ilhotrated Catalogue including
List of Stations, 6d. Post Free.

EONS WIRELESM SUPPLY CO.,
115, Fleet Street, E.C.4.

ESTABLISHED TWENTY-FIVE YEARS.

J.W.B.
ACCUMULATORS
RESULT OF OVER 40 YEARS' EXPERIENCE.
4v. 40a. .. 18 - 6v. 40a. .. 28 -
4v. 60a. .. 21 - 6v. 60a. .. 31 -

PLATES, SETS, BOXES, SEPARATORS,
REPLACEMENTS, EXPERT REPAIRS.

J. W. BARNARD
WORKS 45, GT. ORMOND STREET,
LONDON. W.C.1, and 4, GT. WINCHESTER

STREET, LONDON, E.0 .2

Your Case Work
let us quote you for your wire!-..
casework. We are specialists in On,
class of work and feel sure our work
manship and prices will interest you.

'Phone- I. W. 2- 20.
CARRINGTON & NEWBERY LTD.,
18/20, Norman Buildings, Old Street, E.C.
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WIRELESS PARTS AT
KEENEST PRICES ! !
The Best and Cheapest
House for your purpose!

T. W. YOUNG, LTD.
-3 (Dept. 3),

84, City Rd., London, E.C.1

NOTE THESE PRICES
Fixed condensers, 001, .002, .003, each 1 3
Fixed condensers, .0003. -0005. each 1 4
Condenser vanes for variable condensers

per doz. 8d.
Condenser knobs with bush, 4d. Without

bush .. each 3d.
Valve holders .. each 11d.
7 22 Copper aerial wire, bare, as. 6d. ;

enamelled 4e. 10d. per 100' coils.
Spacing washers, 7 iu" I. 3ld. doz.r . .. doz. 21.d.
1 Gip or 3 Cup crystal detectors. . each 5 9
Knife switches, D.P.D.T., 4 3, D.P.S.T.

each 3 9
Knife Switches. S.P.D.T., 3,r3. S.P.S.T.,

each 2'9
Rheostats, 2 9 each. Coil holders each 101d.
3 Piece brass terminals with washers and

nuts .. -
doz. 11

5 Piece 4 B.A. terminals with washers
and nuts . .. doz. 1 4

2 B.A. screwed rod, 3d. length, 4 B.A.
21d. length (1').

Sliders, complete with knob, spring
and plunger .. . each 4d.

All sent Post Free, or carriage paid. Terms
Cash with order. Satisfaction guaranteed.

TRADE SUPPLIED.

AERIAL MASTS.
Sectional tubular masts, complete in every
detail with spreader and insulators assembled,
Painted ready for erection. 30', 75 -. 40',
£6 15e. Cash with order. Free on rail.

GOSWELL ENGINEERING Co.,Ltd,
12a, PENTONVIILE ROAD, N.1.

DO YOU UNDERSTAND
WIRELESS TELEPHONY P
If not, attend our Lectures
Full particulars on application to the Secre-
tary, British Wireless School of Telegraphy,
Wireless College, 179, Clapham Rd., S.W.9

MISCELLANEOUS.
Telephone Receivers Rewound up to r,000 ohms,

5s.; 2,000 chin, 75. ,,41. Cash with order.-
M. E. HAMPSHIRE. 139, Sydenham Road, S.F.:6.

DEALERS I Read the answer to Mr. Man, on
page :xi:.

East Ham, Wanstead, Ilford, Manor Park and
Forest Gate. Amateurs should sot fail to come to
the RADIORENDEZVOUS, 709, Manor Park
Broadway (over Liptons). Club open till so p.m.
nightly.

Wireless Inventors.-Patents and Trade Marks
Advice. Handbooks and Consultations free.-
KING, Regd. Patent Agent, 146A, Queen Victoria
Street, London. 'Phone, 68s Central.

TRADE ENQUIRIES.
Cheap Trade Prices in Terminals, Studs, Legs,

crystal cups, etc.-MAcitAnio WIRELESS Sup -
PLIES, 30, Queen's Crescent, London, N.W.5.

Macclesfield Wireless Company, Macclesfield,
invite wholesalers to send catalogues of wirdiss
accessories.

Manufacturers of Wireless Parts and Accessor ies
are invited to send full catalogues, terms, deliveries,
etc., to " WIRELESS,' 29, Dewhirst Street,
Cleckheaton, Yorks.

BOOKS:

Technical Boob,-Second-hand and New
books on every conceivable subject. Catalogue'
free. State wants. Books sent on approval.
Books bought.-FOYLE, 121, 125, Charing Cross
Road, London.

Radio Magazines, all the latest, " Radio
World," ; " Popular Radio," sold.; I
" Radio Broadcast," is. 6d.; " Radio News,"
is. 6d. ; " Science and Invention," is. 9d. :

" Scientific American," 25. 6d. Post free.-
INTERNATIONAL NEWS COMPANY, LTD., IS,
Bream's Buildings, London, E.C.4.

Disposal Board Radio Instruments and their
Application to Experimental Uses, by Philip R.
Coursey, price ts. rid., post free. A most
useful book for those possessing ex -army apparatus
-THE WIRELESS PRESS, LTD., 12/13, Henrietta
Street, London, W.C.2.

REPRESENTATIVES.
District Travelling Remeseztativee required by

substantial wireless firm offering wireless sets at
competitive prices. Those confident of obtaining
good business should write, stating qualifications
and district covered. London not available.
Commission basis.-Box B.Y.Z., BERTRAM DAY'S
ADVERTISING OFFICES, 9 and zo, Charing Cross,

Old -established London Firm, making one to
five -valve broadcast receivers, desires provincial
agents, Every assistance and good terms offered.
-Box 76, c/o F. ALDRIDGE, 26, Paternoster
Row, E.C.4.

Electradix Radios
IMMEDIATE DELIVERY FROM OUR

HUGE STOCKS.
Everything from a Recorder to an Earth

Clip.
The best equipped City Depot.

Come and see us
9, COLONIAL AVENUE
is first opening on left in the Minories,
near Aldgate Station, Metropolitan
Railway.

LESLIE DIXON tic CO.,
9, COLONIAL AVENUE, MINORIES, E.1

Teleph.,ne-.4 venue 4166

FOR SECURING YOUR AERIALS
and a Thousand Purposes where Great
:: Strength and Strain is needed

FLEXIBLE STEEL WIRE ROPE.

ss,o-tAtl

t40,
0
Ili

,,,o
,viV

AaroalamoCable made
to Govt. Maranon
,o specified breaking
strains. Orders of 10/ -
and over carriage
paid, otherwise please
add 1/- for postage.

PRICES BELOW COST.
Breaking Price

No. Dia. Strain. per too ft.
3 i" 20 CW1.

51 51.32 25 cwt. 10/-
53 7132' 45 cwt.

5 70 Cwt. 14/-
6 9/32' So cwt. 15/-
7 11/32' 100 cwt. 10/-
8 I" 120 Cwt. EV"
9 13/32" 140 cwt. 2$1/0

7/16" i6o cwt. Hi -
STRAINERS for use with above, right and left

hand threads, 9d. each, or 8 6 per dos.
SMITH & ELLIS

,Dept en) 11. LITTLE BRITAIN.
ALDERSGATE STREET, E C..I

Bamboo Poles for Aerials
AND BAMBOO OF EVERY DESCRIPTION
:: FROM TWIGS TO YACHT MASTS ::

Large Stocks always on hand.

A. E. DAVIES & CO. (Importers),
164, LEVER ST.. CITY RD., LONDON, E.C.1

MATERIALS, TOOLS AND WORKSHOP SUNDRIES

Our 1923 List of above (84 Pages) is now ready. Wireless experimenters
cannot afford to be without a copy. Sent post freen receipt of Postcard.

GEORGE ADAMS, (Dept. W.W.L),
ONON,
255D-256, HIG

W.CH
HOLBORN,

.1

EBONITE SHEET.
LOW PRICES. HIGH GRADE MATERIAL. USUAL SUBSTANCES IN STOCK.
FULL SIZE SHEETS OR CUT TO SIZE. Quotations on receipt of particulars.

R. C. HILLS, 48, FENCHURCH STREET, LONDON, E.C.3
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rHE WIRELESS WORLD EXCHANGE AND MART
Portland's Parts by Post.

"EBONITE"
3. d.

8x1 .. 0 12 x .

4 x 4 .. 1 3 17e x10fle ..7x53
2 8 lb x18 .

10x6 .. 3 9 88 x 18 £1
17 x 5 .. 5 3 7 lig. .. £1

s. d.
7 6
9 6

12 10
3 0
3 0

Quarter, Mat, British. Postage free.
Any size cut.

JAMES PORTLAND
39, Sinclair Road, Olympia, W.14

Mr. Portland stocks 200 Wireless Parts

LICENSED STATION
With many experiments on hand would like
to get into touch with experimenter in London
or Southern Counties, willing to co-operate
during the day -time on 440 metres.

BOX F.9, BERTRAM DAY'S ADVERTISING
OFFICES. 9 and 10, CHARING CROSS, S.W.1.

ONE Cheaper
SWITCH ARMS . 2 -
Egg Insulators . 8d.
H.T. 15 -Volt Slabs 3 Terminals.
Filament Resistances .. 2 9

THE SUFFOLK WIRELESS SUPPLY,
FELIXSTO WE.

itil

Everything For Wireless
Complete Sets and Parts for making up all
electrical sundries Bells, Buzzers, Motors.
Switches, Lamps, Coils, Batteries. Send
2d. for Catalogue. Lowest prices.

WIRELESS
DEPT. '' 17. HATTON GARDEN,

E. C.1

12 14, SUI,TS
Whether as a source of practical information
for the Amateur or as a valuable medium for
every Advertiser, the boat results are
invariably obtained 11 Wireless World,'

through the
For 'so:. P4rheag.'ars and olvt,ftscre, rafts aft)ly
BERTRAM DAY & CO. LTD.Complete Advortlaing
9 end 10 CHARING CROSS. S W.1

RAPID WIRELESS TRAINING
DAY AND EVENING CLASSES : Correspondence Classes with Instrument work at School

if desired. Postal Course on Valves. Classes for Amateurs and Experimenters.
CABLE AND INLAND TELEGRAPHY. Our Students get appointments
'Phone

ELECTRICAL TRAINING COLLEGE, Radio House, Manor Gdns., Holloway, London, N.7North 3691

LONG MEANS
ACCURATE TUNING

111111111!!!!11111111

GO

REAC
SER:f

 FARALLel0cri
STAND BI

Beady assembled, complete with cabinet 43
Postage 9d. extra in each ease.

111111111111111111111

"' //err is the Tuner von need
Ibis Tuner is designed for the experimenter requiring
the utmost efficiency and selectivity on all wavelengths.
It incorporates the principles of the famous Mark Ill
Tuner with two double pole switches for Series: -
Parallel and Stand by -Tune. A solid ebonite three
coil holder is supplied ready made. fitted with long
handles. It will take all standard coils. Range from
trio-zn,otx, metres with suitable coils-- with or without
reaction. No coils are supplied but suitable ones can
be selected Ingo our Catalogue.

Full Set of parts include 16 Terminals, Two Rotary
Switches complete with studs and stops, ebonite panel
drilled and tapped, set of engraved name plates, com-
plete 3 -coil holder ,ready made,, systotlex tubing and
wire. Full instructions for assembling and wiring are
included.

Head Office and Showrooms :

Featherstone House, 27/6
64, High Holborn, W.C.1 Mahogany36 Cabinet

a.tO lit,

1111111
11111111111119 I

II

MARSHALL AC,.
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-Tevery one ihe result-
ot pracicat bests.

SECTIONS
i. Crystal Detector Circuits.
a. Single Valve Circuits.
3. Two -valve Circuits.

4. Three -valve Circuits.
i. Four -valve Circuits.
6. Five -valve Circuits.
7. Local Oscillators for

Heterodyne Reception of
C.W.

S. Valve Transmitter and
Radiophone Cin "n us.

2/6
218 from all book-
sellers or 2/8 post
free from the
Publishers.

IN this new book by John Scott -Taggart,
the well-known authority on the Tiler.
mionic Valve, there are 67 tested

circuits. Every one can be confidently relied
upon as being the best for its particular

purpose.

If you are building your own set, this Book

will ensure that your wiring will be the best

possible arrangement based on the latest
laboratory tests. In addition, all condenser

and resistance values are given where

necessary.

Essential to every amateur taking more than
a superficial interest in radio.

'41a di -17).E.), Std.
PUBLISHERS OF AUTHORITATIVE WIRELESS LITERATURE

DEVEREUX COURT. STRAND. W.C.2.

MARSHALL AD.
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Please deliver
the first copy of MODERNreserve

WIRELESS, the new monthly published by
Radio Press, Ltd., at 3 BOLT COURT,
Fleet Street, E.C. on Jan. 15.

Name

Address

Every reader of " The Wireless World and
Radio Review " will want to read No.
of the brilliant new monthly " Modern
Wireless." Edited by John Scott -Taggart,
F.Inst.P., the well-known authority on
Thermionic Valves, assisted by Paul
Tyers and E. Redpatb, this new monthly
will contain authoritative articles from
the pens of all the most important British
wireless engineers and experimenters
Unless you order your copy in advance,
you may have difficulty in obtaining it,
as the whole edition has been sold to the
trade. Don't wait for Monday-give the
attached form to your Newsagent to day.

RADIO PRESS LTD.
DEVEREUX COURT,
STRAND - - W.C.2

4Aule to
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From the absolute novice to the most
advanced experimenter, all will find much
in this number of absorbing interest.
There will be over Too pages (in No. T there

OOOOOOOOOOOOOOOOOOOO

are 112 pages), every month of well -
written and fully illustrated authoritative
articles, and after you have read No.
you won't want to miss one of them.

Contents of No. 1

The Transmission of Wireless Waves. by Sir Oliver Lodge. Receiving Radio
Signals for Electric Mains, by P. R. Coursey. Valve Receivers employing Crystal
Detectors, by John -Scott Taggart. How to make a 4.000 -Mile Receiver, by L Vizard.

Northolt.
A Two -Valve Broadcast Receiver.
An Experimental Station at Gerrards Cross.
Dual Amplification.
A Simple Winder for Wave -wound Coils.
The Dynatron.
Charging Accumulators at Home.
The Sine Wave.
A Great New Wireless Invention used in the Imperial

Chain.
A Conducting Cement.
The Sinking of the s.s." Hammonia."
A Simple Wireless Telephone Transmitter.
The Outlines of Wireless.
Double Reaction-A New Development.
An Amateur Wireless Society.
Directional Wireless.
How to make a Simple Broadcast Receiver using a

Crystal Detector.
Digest of Current Radio Literature.
The World's Land Stations.

Choosing a Broadcast Receiver.
Wireless Operators and their Careers.
2ZB.

Recent Additions to our List of Experimental Call -
signs.

Map of European Wireless Stations.
The Construction of a Valve Panel.
How to make a Note -amplifying Panel.
A Vernier Condenser and its Construction.
A Home-made Telephone Transformer.
Methods of fixing Windings and Inductances.
A Simply -made Grid -Leak.
Times of Regular Transmissions.
Greenwich Time by Wireless.
How I heard the American Concert.
Patents of the Month.
Experimental Licences.
Book Reviews.
With the Manufacturers.
A Page for the Absolute Beginner.

OrcarwitA. /
MARSHALL AD.
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sR I T IS

MAKE

Patent
Spring
Connec-

tions
are
specially
adaptable
for
Wireless
Work.

T. E. C.
PATENT

CONNECTIONS
IN NUMEROUS SIZES 6 DESIGNS

 SIMPLE.
-STRONG.
CHEAP

EFFECT

PRESS
DOWN

''' hERE

kRESS
DOWN. -----

HERE

-LARGE 
STOCKS
PROMPT

DESPATCH

(the,. E FAN DEM  C9  LT -1-3
'PHONE -1123 FALLINGSPARKWORKS TELEGRAMS

WOLVERHAMPTON "EFANDEM"

e,41 I T

A4 A ttf-

Patent
Spring
Connec-

tions
are
specially
adaptable
for
Wireless
Work.

\IY
ELECTRICAL WORKSHOP
A BOOK for the ELECTRICAL EXPERIMENTER

Br FRANK T. ADDYMAN,
PRACTICAL & INTERESTING.

249 pages. 169 diagrams, etc.
PRICE. V- NET.

(Postage 9d.)

THE WIRELESS PRESS, LIMITED
Dept. 11'.11'.,

12-13 Henrietta Street, London, W.C.2.

EVERYTHING
FOR THE AMATEUR

If it's

WITH GOOD APPARATUS YOU
CAN GET GOOD RESULTS

THE " W.P. "

Morse Practice Key
Well Made. First-class Finiah. Thoroughly Reliable.

Price 7/6 Post Free

THE WIRELESS PRESS, LTD.
12-13, Henrietta Street, London, W.C.2

" WIRELESS " Try GUNN'S
'Phone: City 641

Fellows Crystal Sets .. from £3 7 6
Fellows 2 -Valve Sets complete (plus 25/- B.B.C. Royalty) 10 10 0
Brown's Featherweight Headphones, 4000 ohms .. 1 10 0
Fellcm, Headphones, 4000 ohms .. 1 1 0
Aerinl \\ ire .. .. per 100 ft. (postage 6d.)

'CARRIAGE
- 2 9

PAID.
.4 ND CITY BRANCHES :

30, Eaatcheap, E.C. 3
S2. Copthall Avenue, E.C.2
78, Queen Street, E.C.4
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EXPERIPWCZ

A really
Scientific

CRYSTAL
DETECT 0 R.
This is the most perfect crystal detector
yet produced. Fitted with micrometer
adjustment and eccentric movement, the
whole crystal may be readily explored.
thus enabling the most sensitive position
to be quickly determined. Further, it
will remain in perfect adjustment for
several days at a time. The crystal
and its adjustments are protected in a

glacs. tube.

With one of our 2 or 3 valve distortionless
ilote magnifiers, with loud speaker,, sufficient
olume of sound can be produced to fill a large

loom for dancing.

The ca'e is of handsomely polished mahogany
and includes a felt lined receptacle for the
.louble head telephones. The workmanship is
in every respect equal to that in a too Guinea
abinet receiver.

VRICE,complete with all accessories, including
aerial material, broadcasting licence, etc.,

Model No. 1, up to 700 metres, 14 17 6

Model No. 2, with large air condenser
and series parallel switch 200-4000
metres £8 12 6

RADIO INSTRUMENTS LIMITED
Managing Director : J. JOSEPH, late Manager to Mr. H. W. SULLIVAN.

Chief Designer . W. A. APPLETON, M.B.E., M.LR.E., late Admiralty Technical Ree&areh

ONLY ADDRESS :
Works, Offices and Showrooms

Telephone-Regent zoo&

Officer.

12, Hyde Street, NEW OXFORD STREET, W.C.1
Telegrams-Instradio, London.

(E.P.S.) 24
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EDISON BELL
MOULDED INSULATORS

WM,
69

82

0

81

Wholesale
only.

7 5

Wholesale
only.

96
OBTAIN QUOTATIONS DIRECT FROM .THE

ACTUAL.MANUFACTURERS

J. E. HOUGH Ltd. 32, Victoria St.
LONDON, S.W.1

11111111111111111111111111111 11111111111111

/'boor-VICTORIA 4115
Telerants-" OUTNUMBER. SOWEST.-
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THE

YEAR BOOK

RADIO YEAR BOOK
An indispensable Reference Book for

THE

YEAR BOOK

everyone interested in
WIRELESS

contains amongst many other
useful articles the following :
Map showing proposed Broadcasting Stations.
Post Office Broadcasting Conditions.
Lists of Amateur and Official Stations.
How to Pick Up Time Signals.
The Wireless Societies.
Inventors' Guide.
Morse Code. In short :

contains, in addition to useful data,
articles of general interest by the
highest authorities, such as :
Alan A. Campbell Swinton, F.R.S.
Plot 0. W. 0. Howe, D.Sc., KLE.E.
R. H. Shaughnessy, M.I.E.E., M.I.Rad.E.
Leslie McMichael, M.I.Rad.E.

Sir Wm. Noble.
N. P. Hinton. B.Sc.

J. Swinburne, F.R.S.

The Radio Year Book
forms a complete guide for all who possess

or are about to purchase a Receiving Set, and
for those who operate, manufacture or supply Radio Apparatus.

The Year Book contains nearly 150 pages of useful information.
The cost is nominal ; the value is phenomenal.
Order a copy to -day.

OF ALL BOOKSELLERS 1113 NI I

SIR ISAAC PITMAN & SONS, LTD., Parker Street, Kingsway, London, W.C.2

Worth Reading.

RELIANC E RADIO SERVICE CO.
THE LAST WORD IN
CRYSTAL RECEIVING SETS

The Reliance Bijou No. 2
Manufactured by one of the oldest firms in the trade.
by highly skilled hand labour throughout. Tie
smallest and most efficient Crystal set ever offered
to the public.
Fully guaranteed in every way and can be depended
upon for absolute reliability.

NOTE. - Size of base, 11' 2" 1'. Will lay
comfortably on the palm of the hand.

AS ILLUSTRATED, and with the following
Accessories

,dp -ssw.vAsswz

-111111mit--
One pair 4000 ohms British made double headphones, 100 ft. 7/22 stranded copper wire Aerial,
4 Insulators, 80 feet lead-in wire. PRICE £2 15 0 complete, no further outlay.
INSTRUMENT consists of Ebonite Panel cmountect on Oak base. Double Tuner comprising 18
tappings taken off inside coil. One -001 Condenser (hand calibrated). Hertzite Crystal, copper
spring in arm with ball joint action and variable pressure. Wavelength 900 metres. Range for
telephony guaranteed 20 miles and morse much further. Will take 2 pairs double headphones
with perfect clearness.
NOT a toy but a scientifically designed Instrument and equal in every respect to one costing
double. Call and inspect without any obligation on your part. Demonstrations given by
arrangement. Hours 9 a.m. to 7 p.m. Send for Catalogue, post free.

Reliance Radio Service Co 283, St. John St., Clerkenwell, London, E.C.1
Phone-Clerkenwell 4290
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BARGAINS IN HEADPHONES
We are offering the finest
'phones that money can
buy at prices below the
cheapest foreign article.

BROWN " A " TYPE
120 ohms Aluminium Diaphragms. Complete
with Transformer

N. rr.IIISioriller is S. yid separately
for 20 -

It is fitted with an iron case and there are no
1005e wires or free cods to break and no tiny
screws or nuts ill ixId comers. (As illustrated.

SULLIVAN
120 ohms, fitted with Brown aluminium
headbands .. .

Complete with Transformer ..

I . 3 6
11,,,, 1 -. 'Phones and 1 ran:

13

426
55/-

12 6
30 -

THE BEST COIL HOLDER
on the Market.

As illustrated . 25/-

BURNDEPT COILS
Set of Concert Coils specially designed for
the reception of Broadcasting and Amateur
Telephony ..

Set of 9. covering all wavelengths from 750
to 23,o00metres ..

20/-

90/ -

OTHER BARGAINS.
es,Valve Holders .. 19 High Tension Batteri"

Bentsen" 3fiv. .. 8;6%%triable Cinitleiisers, High Tension Batteries,
-0003 colds. 20/- " Hellesen " 6ov... 14/ -

Variable Condensers, Systoflex to take zo
ooi tnfds. 26 6 s.w.g., per yard .. 6d.

Milliard Condelisers, Clizwhy " Filament
.0002. and -0003 mid, 2 6 Fuses (an insurance

against burnt -outMilitant Collilete,rs,
3,- valves), amp. for

Ora valves,1 amp. forDlnllard Grid Leak; .. 8 6 "It" valves, per doz. 8 -
High Teasbm Batteries, Polished ebonite fuse

Hellesen ', se... 4 - blocks .. 2 6

The City Accumulator Co.
79, Mark Lane, LONDON, E.C.3

Phone- AVENUE 1316.
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Important Notice to all Wireless Manufacturers
Retailers, Experimenters and _lmateurs :

Ex -Government WIRELESS APPARATUS
AFEW WEEKS AGO, we advertised the purchase of a complete Government Wireless

Depot and offered the same for re -sale at astonishingly low prices in accordance
with our invariable business rule to share our bargains with our customers.

The immediate response to our advertisement resulted in our being " snowed under "
with enquiries and orders from all over the country, and it was only through despatch
staffs working night and day at full pressure that we were able to keep faith with our
customers in respect of our promise to execute all orders within 48 hours of receipt.

It was impossible to deal with the thousands of enquiries as expeditiously as we
should have wished and we again take the opportunity of tendering our apologies to all
those who unfortunately were kept waiting.

Moreover we are returning cash to the extent of several hundreds of pounds daily
to those who unfortunately were too late to avail themselves of the wonderful bargains
we offered, for when once the stock of any particular line is disposed of it is impossible
to repeat at any price.

As an example, the Hand Generators and Galvanometers were all sold by
Telegraphic Money Order within a few hours of our advertisement appearing.
The public are aware that it is possible to deal in this way with a firm of repute making
the unconditional offer, as we do, to forward every article on approval for 7 days.

At the moment of going to press we have received information from
the Disposals Board that our tender for the whole of the wireless
material recently offered for sale at WOOLWICH DOCKYARD and
KIDBROOKE R.A.F. Depots has been accepted.
By filling in the Form at the foot of this page you will be placed on our
Mailing List.
Immediately this Form is received, an envelope will be addressed in readiness and
the moment we have a bargain to offer everyone on our mailing list will be informed
simultaneously.

FILL
UP THIS

FORM
NOW

and
post to us

immediately;
Id. stamp

only
required.

Messrs. THE CITY ACCUMULATOR CO.
Mail Order Department, 79, MARK LANE, LONDON, E.C.3

Please include my name on your Mailing List. I am particularly interested in

(Signed)

.w.

Full Postal Address

Date 19
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REMARKABLE OFFER FOR
ONE WEEK ONLY
Limited number of triple circuit tuners with
primary and secondary condensers, series
parallel switch to aerial tuning inductance
and protective spark gap, complete with
full set of coils for all wavelengths.

5:12 12 0
The MEDICAL SUPPLY ASSOCIATION Ltd.

165-187, GRAYS INN ROAD, LONDON, W.C.

We make amateur wireless supplies. 24 page catalogue free.

WIRELESS
Component Parts for Wireless a Speciality

:: Complete Cabinet Crystal Sets ::
:: Build Your Set by Degrees ::

All Suitable Tools and Materials in Stock
PRICE LISTS SENT POST FREE ON APPLICATION

RICHARD MELHUISH LTD.
Tool, Machine & Hardware Merchants, Electrical Engineers

50, 51 & 84, Fetter Lane, E.C.4
Velephone : I 6/ / (3 lines) Holborn. dstoblished 1828. Ve&grams : " Workfolk,

Iwards for dzcellence of Tools a )el ..7sracbines :
Bronze .9tredal 1884. gold .7sreda1 1890.
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NOT CATCH LINES BUT EXTRACTS
FROM OUR PRICE LISTS 3d. POST FREE.

c711,-.111iRMIM-Ts,

-71

104/10 FILAMENT RHEOSTAT.
For Panel Mounting.

A much superior Rheostat to those usually
offered and has been much improved upou
since this illustration was made 3/8 each.

;104 5 FIXED CONDENSERS.
A superior Condenser made with best
ebonite, copper foil and pure mica.

-0001 to 0003 .. 2/- each.
oot to 002 . . 2/8 ,,
o03 to '004 . 2/8

VARIABLE CONDENSERS.
Parts ready Price

Approx. I No. of to assemble assembled
Capacity Vanes. for panel for panel
in Mfds. mounting. mounting.

THREE COIL STAND
for PANEL MOUNTING. om 57 18/- 18/-

12/8 each. '00075 43 10/- 13/-
0005 as 9/- 12/ -

EXTENSION HANDLES .0003 19 8/- 10/8
.0002 13 7/- 9/-2'- per pall .c/oot 7 3/8 7/8
00005 3 - 15/-

Ivorine Scale and Pointer, 1/- extra.
Ebonite Dial, 1/6 extra.
Sufficient Celluloid, 1,/- extra.

(Dept. W.), 24 LONDON ROAD, MANCHESTER
Works-BERRY STREET.

'Phone-CENTRAL 4209. 'Grams-Pladuram, Manchester.
Busineas Hours -9 a.m. to 6 p.m., except Fridays, 9 a.m. to 8 p.m.,

Saturdays, 9 a.m. to 1 P.m. .

Wholesale Agents for Scotland-
J. CORSTON SINCLAIR & CO., 47. Waterloo Street, GLASGOW.

3 -COIL TABLE STANDS WITH DIALS.
A beautiful piece of apparatus.

25/ -

Nit

WEAK signals may
usually be traced to

the plate or filament battery.
Your batteries should fre-
quently be checked. Our
two scale voltmeters reading
0/10 and 0/100 volts save
the expense and Incon-

venience of two instruments.

Of all reliable Wireless Suppliers of

PORTABLE TYPE - 20,' -
SWITCHBOARD TYPE 25 -
or direct from-

LIONEL ROBINSON f Co.
3, STAPLE INN
Phone HOLBORN 6323.

LONDON, W.C.1
'Grams FERRYDOM, HOLE.
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POLAR " THREE - COIL TUNING STAND.

Rotherham.
Bear Sirs,

I purchased one of your
" Polar " Condensers through
Messrs. T. A. Ashton, Ltd.,
Sheffield, recently, and am getting
perfect results on the Concert
Broadcasting. My friends scoffed
at the idea of a 14/- '001 Condenser,
especially its dimensions, but they
are envious now, and I am
" Broadcasting " its merits.

Yours truly.

AS THREE -COIL!, TUNING STAND of sound design,
good.workmanship:and fine finitb.

The centre coil is rigid while the outer ones can be
rotated independently about their axes of support, or
swung both together in planes parallel to that of the fixed
coil. The former movement is controlled by two in-
dependent 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 Inc capacity while making the adjustments.

The Con -holders are of ebonite arranged for standard
coil -plugs. They are carried on solid brass swivels. The
whole is mounted on an ebonite panel supported by a
polished wood base. All brass parts are highly lacquered
and the complete instrument is finished in a first-class
manlier.

Price 31 Post Free,

" Polar " Condensers
AN ERROR.

We regret to report an error in our previous advertise-
ments referring to the new ranges now available.

The minimum capacity in midi. of the 0003 and .0006
sizes is 00005 not 0001 as stated. The importance of this
will be appreciated by those who require condensers with
low initial capacity.

The minimum capacity of the standard 001 type is
-0001 as before.

All types are of the same dimensions and appearance and
sold at the same price.

14/9 for panel mounting. Post free.
20/9 for polished wood case. Post free.

T'Ho.

RADIO COMMUNICATION C D
(Suppliers of the c.P.O. InstallationsTat North Foreland (G.N.F.) and Seajorth (G.L.v.). ofCoastal Stations for various Colonial Governments, and of Ship's Radio for most of the

Great Shipping Companies.)

34/35, NORFOLK STREET, LONDON, W.C.2
BRANCH ES- N EW CASTLE-17 Sandhill. GLASGOW -116 Hope Street. LIVERPOOL -67 ale StreetCARDIFF-Atlas Chambers, James Street. SOUTHAMPTON, 19, Queen's retrace.
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LISTOLEON
RADIOPHONE
RECEIVING SETS

ARE THE

MOST SIMPLE
AND COMPACT
ON THE MARKET

NO SKILL REQUIRED
An absolute Novice is
bound to be successful
at once with our
instruments.

('ALL OR W RITE FOR
FREE INFORMATION

WE CAN HELP YOU ON YOUR WIRELESS WAY

"SIMPLICITY
WITH

SATISFACTION."

All Installations are complete in every
detail and approved by P.M.G.

NO EXTRA EXPENSES

NO MORE
DULL EVENINGS

TRADE ENQUIRIES INVITED
1:37 ADVANTAGEOUS TERMS.

RADIOPHONES LTD
la GRANVILLE PLACE

MARBLE ARCH
LONDON, W.1

'Phone -MAYFAIR rays.
IF.LE

'Grams- RADPHOLIM,
BAKER, LONDON.

alc

F
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The London Telegraph Training College, Ltd
Telephone WESTERN 2896. Morse House, Earl's Court, S.W. ESTABLISHED a SEARS

OFFICIALLY RECOGNISED BY THE WAR OFFICE AND POST OFFICE AUTHORITIES
CABLE AND WIRELESS TELEGRAI'IIY.

PARENTS desirous of placing their sons in either of the above Services and of affording them the best training facilities should
apply for particulars of Courses and the methods of instruction which place this Institution in the first rank. Cable Telegraphy

offers at the present time excellent prospects to youths from 15 years of age and upwards, and the College has exclusive facilities for
obtaining posts for qualified students in the leading Cable Companies at commencing salaries of I.:15o to k3oo per annum, with yearly
increments of £12 to I:25, and ultimate possibilities of obtaining positions as Supervisors, Assistant Superintendents, Managers, etc.

In the Wireless Tell:graph Service the commencing remuneration at the present time is approximately t't5o per annum,
and operators when qualified are nominated by the College for appointments as and when they occur. No correspondence clause
or branches.

DAY AND EVENING CLASSES.
tin containing all information will be forwarded on application to THE SECRETARY (Derr. H.), 262, Earl's CourtProspectus

Court, London, S.W.5.
Sole Proprietors of the " Scott " Training Disc, which contains useful formula and other information for Wireless Telegraph
Operators and is invaluable to Army Signalling Officers for range finding, etc.

Price. complete with instructions for use 1/- Postage 2d.

Specification of
our well-known
CON DEN SERS.
Highest grade
Alumini um
Plates, Brass
Washers machin-
ed to a limit of
+ or - *001"
Adjustable Brass
Bush at bottom.
Fixed Brass Bush
at top.
These Condensers
are built to stand
HARD continu-
ous usage and
we GUARAN-
TEE THEE
Cabinet

Panel Panel Cabinet Cabinet Mount- Polished
Value

in
M.F.

Mount- Mount-
ing in ing As-
Parts sembled

Mount-
ing in
Parts

Mount- ing As-
ing As- sembled
sembled in

Cabinet

Mahog-
any

Cabinet.

.0015 .. 23/- 25/8 24/- 26/6 83'- 6/8
-001 .. 16/9 19,6 17/9 21/- 28/- 5/8
.00075 .. 18/6 161 14/6 16/6 22/- 5/8
0005 .. 10/6 18/- 11/9 18/9 18" - 416
0004 .. 10/- 12/8 11/- 18/3 17/8 4'S

.0008 9/- 11/6 10/- 12/- 16/- 4/-
7/- 9/- 8/- 9/6 18/8 4/-

0001 .. 6/- 8/- 7/- 8/8 12/8 4/ -
Vernier.. 4/6 - 5/- 9/- 8/6

Fitted with Bevelled Ebonite Dial 1/9 extra.
Special Sizes made to Order. Price list on rosnest.

ALL SUNDRIES AND COMPONENTS IN STOCK.
ORDERS OVER 20'- CARRIAGE PAID.

TRADE ENQUIRIES SOLICITED.

THE " BROADWAY " RADIO WORKS
DEVONSHIRE ROAD, BEXLEYHEATH, KENT.

POLISHED
EBONITE
SHEETS
Wholesale trade only

PIDGEN BROS.
25, Helmet Row, Old St.,
LONDON, E.C.1

" WHALE FOR WIRELESS "
'PHONES --Brown's, 4,000 or 120.. 80/ -

Brunet, 4,000 .. 21/6
VALVES " R " Type .. 11/-

" Q " or .

INSULATORS- -ReelV24 1g12/6.

Egg
Coil Mounts, ebonite .. : : 1/3
Condenser Plates, 24 1/ -
Condenser enclosed Vernier 6/ -
Valve Holders .. from 1/ -
Accumulators from 31-
Phonophane holders
N.1.3.-I3o ay..1V with your crystal or valve detector and fit our'

PHONOPII \ NI . 15 - . arh. Call for demonstration.

A. WHALE & CO.,
201. POWIS STREET, WOOLWICH, 8.E.18.

'Phone Woolwich 548.

INTER VALVE
TRANSFORMER 22:0

CHANGE OF ADDRESS
OWING To INCREASE IN BUSINESS

adio
COMPONENTS LT_o

have removed tolarger and more convenient
premises at 19, RATHBONE PLACE, W.1
(19 doors from Oxford Street, and 3 mins.
from Tottenham Court Road Tube Station).
'Phone-Museum 5261. 'Grams-Radponenfs Wesicent London.
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TO INCREASE THE STRENGTH OF SIGNALS

USE RIMAR TUNING COILS
RIMAR COILS are specially designed to give
maximum efficiency obtainable withoutreaction.
RI M AR COILS have solid polished ebonite
plugs and plated fittings.
RIMAR COILS are damp proofed with 460
synthetic resin.
RIMAR COILS have negligible self capacity.
RIMAR COILS have lower resistance than
any other plug-in coil.
Small sizes are wound with 18-20 SWG wire
without wax. Nos. 1, 2 & 3 can be supplied
wound with 7/36 cottoned Litz.
No enamelled wire is used in any RIMAR
COIL.

xis%

WITH 100 ft. AERIAL SINGLE. IN CLOSED CIRCUIT.
Mtn

40 NIMF.
'0005 001

4o NINIF. .0005 .001 Price.

320 420 550 104 241 365 4/9

2. 340 46° 643 126 322 468 5,f.-

3 384 710 910 232 580 85o 5/8

4 66o 10I0 1340 325 820 1210 5/9

5 730 1120 1480 370 915 1335 6/-
1070 1610 2150 485 1200 176o 6/6

7 1220 1980 2620 625 1660 2370 7/3

8 1790 2725 3935 930 2215 3270 8/-

9 2415 3530 4535 115o 2780 4060 8/3
10 3360 4685 6105 1600 558o 8/6

11 4645 71 1 j ')550 2570 6382640o 9000 9/8

Condenser in parallel. l'rice per complete set of II 70/ -

Coils for super -regenerative circuits, No. 1250, 12/-. No. 150o, 14/8.

All prices subject to discount to the trade. Postage extra. Packing free.

The influence of the aerial capacity tends to raise the minimum of the aerial coil in use.

The overlap of ranges has been made very great so that other aerials than ioo' single may be used
and cover still be obtained.

The series has been so arranged that all important short wavelengths can be tuned in with a small
value of the condenser.

This is a point of importance when coils are being used for tuned anode amplification.

RIMAR COILS can be obtained in London, W., from Messrs. Selfridge, Ltd., Oxford Street, and in
London, E.C., from Messrs. H. W. Sullivan, Ltd., Middlesex Street.

Rimar coils commend themselves to sellers of first-class apparatus.
If you have any difficulty in obtaining Rimar Coils write
to us DIRECT, giving the name of your usual dealer.

THE RIMAR COIL MANUFACTURING CO.
11, VOWLER STREET, LONDON, S.E.17

HOP 6467.
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T.M.G. WIRELESS
Installing Engineers in every Town.

-Z-

The " DE LUXE " Cabinet
Wireless Receiving Set.

THIS SET has been specially designed
to meet the requirements of those
who desire a Wireless Receiving

apparatus of maximum efficiency, sim-
plicity of control, and the whole self-
contained in a " De Luxe " Cabinet,
designed to harmonise with other pieces
of artistic furniture.

THE INSTRUMENT comprises a Valve
and Crystal Set so arranged that, by the
manipulation of a simple switch, either
can be brought into operation as may be
desired, the reception being suitably
amplified by means of a two -valve Audio
Frequency combination.

OUR PATENTED form of permanent
Crystal Detector-which entirely elimin-
ates the usual troublesome setting-is
fitted in duplicate as Standard.

ALSO MOUNTED upon the highly

Controls, carefully arranged for con-
venience of manipulation.

THE LOUD SPEAKER and requisite
Batteries are mounted in the Cabinet, the
front of which is provided with adjustable
louvres.

TWO HEADSETS are included in the
equipment, for use on such occasions as
when the Loud Speaker may not be
required.

WE CAN SUPPLY the Cabinet in any
finish to order, the overall sizes being
3 ft. high by r ft. 8 in. square. The
workmanship and design of these Cabinets
are exquisite specimens of the cabinet-
makers' art.

SPECIAL NOTE-We include the supply and erection of the Aerial in any partof Great Britain, and the handing over of the Set in thorough working order andto our customers' entire satisfaction.

The Telephone Manufacturing Co. Ltd.
=-.
Es_ 68, NEWMAN STREET, LONDON, W.1
E.- Hollingsworth Works, Dulwich, S.E.21 Telephone-Museum 5581.7.-

(E.P.S.) 2 9
77 111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111
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SOUTHERN
TRANSFORMERS
(Low

ARE

SOUTH
MANUFACTURING

Frequency

MANUFACTURED

GUARANTEED

WESTERN

Intervalve)

BY

WIRELESS
COMPANY.

THE

PENZANCE.

WE WILL REPLACE AT ANY
DATE IF UNSATISFACTORY

Note these points, which make the
Southern Transformers second to
none. A pleasure to look at. A
pleasure to work.

Wound with extra number of turns, using

more wire. The wire is thicker, and silk
covered. No thin wires exposed to risk of
breakage. Made by experts of six years'
practical experience. Cores made of best
stalky, with special centre piece, special coil
covering, improved type brackets, perfect
insulation. Greater amplification resulting and
risk of - burning out " eliminated.

Each one tested before despatch
with a Signed Guarantee.

DELIVERY BY RETURN OF POST

Standard upright type for use with
R, ORA, and SIEMENS-
HALSKE Valves 17 6

V Type for V and other Marconi
types (excepting R) 17 6

L Type for low temperature
valves 25/ -

POSTAGE ADDITIONAL 9d.

" WHALE FOR WIRELESS "
HONES Brown's 4.000 or 120

..... Brunet 4,000 .

VALVES R Type 11/-
iis or V24 121
INSULATORS - Reel lid.

g 8d.
Coil Mounts, EbEognite 1/8
Condenser Plates 24.. 1/ -
Condenser, enclosed Vernier 6/ -
Valve Holders from . 1/ -
Accumulators from 8/-
'Phonophane holden
N.B.-Do away witu your crystal or valve detector and fit

our PHONOPHANE, 15/- each. Call for demonstration.

THE WHALE WIRELESS CO.
321. VAUXHALL BRIDGE ROAD. :LONDON, 8.W.L
'Phone: Victoria 5413. (Victoria)

The " Sound Wave "
AND

Gramophone Journal
TRADE AND TECHNICAL

The most authoritative Journal
in the Kingdom on matters
pertaining to the Gramophone.

SPECIAL ARTICLES ON

MUSIC - - - - ACOUSTICS
SOUND BOXES
TONE ARMS

TONE CHAMBERS - STYLI

and all other accessories inciden-
tal to Gramophone construction.

100 Pages. 4° Monthly.

From usuai newsagents or direct from the
publishers-Messrs. DUNLOP & CO., 1 & 2,
Whitfield St., Tabernacle St., London, E.C.2

Questions and Answers
COUPON

To accompany Questions
sent in during the week
commencing Jan. 13th, 1923.

VOL. XL NO. 15.

See Conditions on Page 515.
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Ediswan Valves
A

If you are unable to
obtain Edlawan "applies
from your usual dealer,
write to us for the name
e nd address of the nearest
 andier.

have over forty years' of lamp making experience
embodied in their manufacture. The A R Valve
illustrated is specially made for amateur reception.

Plate voltage 30-80. Filament
6.o. Filament current (3.75
High amplification. Silent

15/- each

volts 3.5 -
amperes.
working.

THE EDISON SWAN ELECTRIC Co., Ltd.
Head Office: 123/5 Queen Victoria Street, E.C.4

London Showrooms: 12816. QUERN VICTORIA ST., E.C. 4
71. VICTORIA ST.. S.W.1

Works: PONDERS END, MIDDLESEX
BRANCHES

Aberdeen Bristol Edinburgh Lalonde? Nottingl11111Belfast Cardiff Glasgow Liverpool SheltieldBirmingham 'Dublin Manchester SouthamptroBrighton Dundee Leeds Newcastle Swansea
Melbourne Brisbane Sydney Adelaide

EDISWAN
BATTERIES
H.T. and L.T.
are all manufactured
with the same care
and attention to de-
tails as other Ediswan
products. Always in-
sist on " Ediswan "
when purchasing Ac-
cumulators or Dry
Batteries.

4i

.-.

917,

rit4.-

TYPE F. " Featherweight."
Actual weight, including cords,

is f3ozs. only.

Head Office and
Works :

Victoria Road,
North Acton, W.8

BROWN'S
.:9120-titRALQ

HEADPHONES
British and Best

The Finest Headphones Procurable for

30/-
This price is for one pair of either
120 or 4000 ohm 'phones, including
cords of good quality.
OBTALNABLE FROM ALL WIRELESS DEALERS.

Catalogue Post Free.

S. G. BROWN, Ltd
London

Showrooms
19 Mortimer St.,

London, W.1
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-1=

- -

MANCHESTER ALL -BRITISH

WIRELESS EXHIBITION
AN1) CONVENTION

which will take place at the

=
=_-_-

-==-- 9 & 10, Charing Cross, London, S.W.1
--.T-_

Organisers of the First All- BWireless Publicity Specialists.

7--
.-,

British Wireless exhibition-- 4 due nosing Agents & Con -
London, 1922. tractors, Printers & Publishers.

= (,errard ,,,t,3 .1 5. . -I dberfradd, ll'esfrand, ',mhos.' '

__--,. ,

tP alknotaice

that at the request of the MANCHESTER
WIRELESS TRADERS ASSOCIATION we are
now organising the

BURLINGTON HALL
BURLINGTON ST., MANCHESTER

17th -24th MARCH
(Saturn/or to ,S'atimki.

under the auspices of the MANCHESTER
WIRELESS SOCIETY. The solid co-operation
of the Trade is fully assured.
Further particulars will be announced shortly.

A pplications for space are now

being dealt with in rotation by

THE ORGANISERS :

BERTRAM DAY & CO., Ltd.
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ELWELL
High Power
Wireless
Stations
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COMPLETE.
Aristophone Panel 52 is essentially the complete receiver.

You can quickly and readily listen to the Broadcasting,
Shipping, Aeroplane Telephony, Amateurs or High
Power Stations-in fact its wavelength range is complete.

You can listen on two, three, or four valves as you
desire, and if you wish to obtain particularly loud re-
production, you can use power valves in the last two
valve holders.

You will also appreciate both batteries being sell -
contained within the case. The only external leads are
the aerial and earth.

Wherever you live. Panel 52 will give you satisfactory
reception from at least one Broadcasting Station, am:
probably the choice of three.

Panel 5z is entirely British made and approved by the
Postmaster -General.

Four position and fine adjustment
switches for tuning in to Broadcasting,
Amateurs, Shipping, Aeroplane Tele-
phony, or High Power Stations as
desired.
Elwell Jacks for connecting the Loud
Speaker or Head Telephones to 2,
3 or 4 valves at w -dl. Only the valves
in use are alight, ensuring economy in
battery current.
Separate filament control on each of
the 4 valves, ensuring nutximuin
efficiency and ranee.

The Aristophone Loud Speaket for
which this panel has been specially
designed, ensures perfect repro-
duction.

Aristophone Panel 52 is a completely
self-contained receiver. Both L.T.
and H.T. Batteries are included in the
case. There are no untidy batters,
leads.

Aristophone Panel No. 52.
Comprising 4 " Ora" Valves, one pair supersensitive head telephones,
36 volt H.T. battery, 6 volt 5o A.H. filament battery, aerial, lead in
insulators, earth connection and everything ready for reception.

£40
Aristophone Loud Speaker,

£10 extra.

C. F. ELWELL, LTD., Radio Engineers,
(Dept. W.), CRAVEN HOUSE, KINGSWAY, LONDON, W.C.2

Telephone : Museum 1384.

-3
43
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AMPLIONS
The !Vaster Loud Speaker jor Power and Tone

ALL MODELS IN STOCK ALWAYS
DEMONSTRAT IONS Ems: :1;;

TRADE SUPPLIED AT FULL DISCOUNTS

Gft tg -3 Cowl Insulators
I PR, IV \ I LN I )

THE ABSOLUTE ESSENTIAL OF A PERFECT AERIAL

AERIAL
INSULATORS:
Price 1/9 each.

Crystor Aerial Outfit
Single -Wire Aerial,

_ (i \.".,i
z Crystor Cowl Lead an avert teal or horizontal).
too ft. Best Quality stranded copper Aerial
Wire, too it. Best Hemp Rope, and one pulley
block packed in box. Price complete.

Postage i/6 extra. 18/6

Horizontal Wall or Window Vertical Root

LEAD-IN - 616 LEAD-IN - 6/-

" I was recommended
by Mr (a
well known Amateur)
to fit your Cowl Insu-
lators to my aerial
The effect was extra-
ordinary. It was just
as if I had switched in
another valve I

received Signals I had
never heard before.

S. D (Ealing)."

Crystor Cowl Insulators
are cheaper than Valve
Amplifiers, guarantee
maximum signal
strength under all con-
ditions and ensure the
maximum efficiency of
your Receiver being
obtained.

STOCKED by
and

alWirelessl leading
Agents
Store. EVERYWHERE

Sole Distributing Agents :

WIRELESS AGENCIES LTD.
64, Mortimer Street London, W.1.
.P/lose : loelon 24.7, 'Grams : ' Adragonax, Wade), London."
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DUTCH CONCERTS
ON A

HOME MADE

I2 VALVE SET:
THIS IS WHAT

CONQUEST

OFFERS YOU

E

FIN THE JANUARY ISSUE.E
Price 1 - net. Post free 1 /j

MCC

7---': Full working details with " fool ..----_
--== proofs' diagrams and illustrations of
E how to make this set are given.=
N Granted that it's not the smartest E
ie- looking set made, but it works, and
.---7-: works well, too.

This is not a theoretical set ; it's g -
 practical ; it's been tried and proved
M to be=

-----. AN ABSOLUTE SUCCESS
E

This one constructional article alone -§
....---_.

.----- is worth more than the shilling
 charged for the magazine.
 Get the January number which will
E be published on December 20th.

IT WILL PAY YOU N

MC NQUEST1
" Clic magazine of Popular Science, -17-

-g.- 12/13 Henrietta Street, London, W.C.2

a1111111111111111111111111111111111111111111111111111111111111111111111111111111111111r111111111111111111111110

BOOKS FOR THE LIBRARY

CONTINUOUS WAVE WIRELESS TELE-
GRAPHY. Part I. By W H. Eccles, D.Sc.
Price 25/- net. Post free 25/9. 407 pages.
306 diagrams and illustrations.

THERMIONIC TUBES IN RADIO TELE-
GRAPHY AND TELEPHONY. By John
Scott -Taggart, A.M.A.I.E.E. Price 25/- net.
Post free 25/9. 424 pages. 344 diagrams
and illustrations.

THE THERMIONIC VALVE and Its
Development in Radio Telegraphy and
Telephony. By J. A. Fleming, M.A., D.Sc.
Price 15/- net. Post free 15/9. 279 pages.
144 diagrams and illustrations.

WIRELESS TELEGRAPHY AND TELE-
PHONY.-First Principles, Present
Practice and Testing. By H. M. Dowsett,
M.I.E.E. Price 9/- net. Post free 9/9.
331 pages. 305 diagrams and illustrations.

TELEPHONY WITHOUT WIRES. By
Philip R. Coursey, B.Sc. (Eng.), A.M.I.E.E.
Price 15/- net. Post free 15/9. 414 pages.
250 diagrams and illustrations.

STANDARD TABLES AND EQUATIONS
IN.RADIO TELEGRAPHY. By Bertram
Hoyle. Price 9/- net. Post free 9/6. 159
pages.

FIFTY YEARS OF ELECTRICITY-THE
MEMORIES OF AN ELECTRICAL
ENGINEER. By Dr. J. A. Fleming, M.A.,
D.Sc., F.R.S. Price 30/- net. Post free
31/-. 371 pages, I 1 1 plates.

THE WIRELESS TELEGRAPHIST'S
POCKET BOOK OF NOTES,FORMULAE
AND CALCULATIONS. By J. A. Fleming,
M.A., D.Sc. Price 9/- net. Post free 9/6.
352 pages. 39 diagrams and illustrations.

T.S.F. LA TELEGRAPHIE SANS FIL.
LA TiLEPHONIE SANS FIL. By G. E.
Petit and Leon Bouthillon. Price 12/6 net.
13/- post free ; paper cover, 15/- net.
15/9 post free. Cloth bound. 304 pages,
197 diagrams and illustrations.

PREPARED RADIO MEASUREMENTS
WITH SELF -COMPUTING CHARTS.
By Ralph R. Batcher, E.E. Price 10/6 net.
Post free 10'11. 132 pages.

The Wireless Press, Ltd.
Dept. W.W.

12-13, Henrietta St., Strand, London, W.C.2
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!The First Two Text - Books
for the Beginner

,==

PRICE ===6/.NET MAGNETISM & ELECTRICITY
for HOME STUDY

By HAROLD E. PENROSE

5/5 Pages 224 'Diagrams and Illustrations

A HEADMASTER'S OPINION.

The lucidlucid way in which the author puts the matter before
_==
=_. the reader ; the sequence followed (proceeding from the

known to the unknown) ; the numerous analogies and
associations with ordinary everyday things; and the

1±-7: excellent sketches and diagrams, together with test ques-
tions and summaries, make the work admirable for self

POST
FREE

616
study or as a book for school use.._=

pRicE4,  PART

- SIRED
VOL

THE ELEMENTARY PRINCIPLES
of WIRELESS TELEGRAPHY

By R. D. BANGAY

Part!: 212 Pages Part II : 241 Pages

If you have a Wireless Set and know but little of the
principles of its working, you are missing a great amount

of the interest and pleasure which the man obtains who
has this knowledge.

This book tells in the simplest possible manner, the
theory and practice of wireless.

The author makes the subject intelligible to persons who
do not possess much technical knowledge, and at the

same time is brief and accurate.

POST FREE

415 PERPART

BegIED
VOL

7- THE WIRELESS PRESS, LIMITED,
12-13, Henrietta Street, Strand, London, W.C.2
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NOW READY

BINDING CASES
VOL. X.

The

Wireless World
& Radio Review

(INCLUDING INDEX)

Price 2I6 nett.

(Post free 2/11.)

INDEX(IF PURCHASED SEPARATELY)

Price 8d Post free.

A limited number only of
COMPLETE BOUND VOL. X

(April-September, 1922)

Price 25/-
(Post free 26/-)

nett.

For the benefit of those of our readers who
desire to have their parts bound, we shall be
glad to undertake this for them upon receipt
of the copies and remittance of 8,6 which
includes cost of Binding Case, Index and
return postage.

The WIRELESS PRESS Ld.
12-13, Henrietta St., London, W.C.2

    moo  
A Dot, a Dash, and further Dots and I
Dashes. What Do They All Mean

I

I

IIThe Handy Little Pocket Guide

!MORSE
MADE EASY

I

I

I

I

By ARTHUR L. RYE.

Explains It All

Printed on strong linen card, this
valuable Illustrated Explanation can
be carried about ready for use

anywhere and everywhere

A thorough system of memorising
is suggested, which will facilitate
the learning of the Morse Code
in the shortest possible time.

Invaluable To All Who Contemplate
Taking Up Wireless

Ias by knowing Morse the fullest possible
Iuse can be made of your set. and a

greater number of messages received

I

I

I

I

I

I

1

I

I

PRICE 3iD POST FREE

Obtainable from

jThe Wireless Press Ltd.
12 & 13, Henrietta Street, London. W.C.2 .miiIm..111.simi



JANUARY 13, 1923 THE WIRELESS WORLD AND RADIO REVIEW

The

A B C
OF WIRELESS

BY

PERCY W. HARRIS
EDITOR OF "CONQUEST"
(The British Magazine of Popular Science.)

D.
Price net. Post free

8D

THE BOOK for the
`MAN IN THE STREET'
This wonderful little book has been specially
prepared for those who are desirous of getting
a good knowledge of Wireless without delving
into text books.

No technical expressions
to puzzle over.

No hard thinking to be done.
No mathematical formulae

to be elucidated.

What is Wireless? How does it Work?

The A.B.C. Will Tell You
Wireless is the Topic of the Day
The Up-to-date man needs to be conversant with it.

An evening spent in reading this book will put
you in a position to appreciate to the full the
wonders of the latest and greatest of sciences.

The Wireless Press, Ltd.
12-13, Henrietta St., Strand, London, W.C.2

lvii

Design of
Modern Radio
Receiving Sets
Vol. I (The Brown Book)
Vol. II (The Blue Book)

By M. B. SLEEPER

Price 2/6
(Price -3d)

each

Showing the construction of instru-
ments so simple that they can be

assembled in the " kitchen table work-
shop," yet so designed that they give
the appearance and results of com-

mercial equipment.

The unique feature of these books
is that every instrument described is

first built and tested in the laboratories
of the Sleeper Radio Corporation.

Other " Sleeper " Books are as follows :
Construction of Radiophone and Tele-
graph Receivers for Beginners.

Price 4/- net. Post Free, 4/3.

Construction of New Type Trans-
atlantic Receiving Sets.

Price 4/- net. Post Free, 4/3

Radio Experimenters Handbook.
Price 5/- net. Post Free, 5/3

The Wireless Press, Limited
12-13 Henrietta St., Strand, London, W.C.2
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THE RADIO
EXPERIMENTERS

HANDBOOK
By PHILIP R. COURSEY,

B. Sc. (Eng.), F. Inst. P.

113 pages. 99 Diagrams and Illustratiow..

PRICE 3/6
(Postage 6d.)

NETT.

The aim of the true Wireless Experi-
menter should not be merely to purchase
a complete installation or to build one
up from a complete set of working
drawings, but rather to design his set
to meet his own requirements.
The object of this handbook is to foster
if possible, such an attitude by indicat-
ing the chief features of such design
work and the principles upon which it
depends.

CONTENTS-
General Considerations -Components of Wireless
Installation-The Aerial Circuit-Receiving
Tuners-Receivers, including detailed instruc-
tions on the making of the many types of induc-
tances and useful Mark III tuner modifications,
Amplifiers and Valve Detectors with circuits of
high -frequency, low -frequency and resistance-
Capacity Coupled Amplifiers --Heterodynes,
giving working instructions for making up a long
range heterodyne wavemeter-Appendix : High
Frequency Measurements and Calculations with
valuable data and tables.

The Wireless Press, Limited
DEPT. W.W.

12-13 Henrietta St., London, W.C.2

The Construction of
Amateur Valve Stations

By ALAN L. M. DOUGLAS
78 pages. 55 Diagrams and Illustrations.

PRICE 1 /6 NET.

(Postage 2d.)

The aim of the author in compiling this
volume has been to place within the
reach of the amateur who is interested
In Wireless Telegraphy and Telephony
a Handbook which will enable him to
obtain data that he has otherwise diffi-
culty in acquiring, in order that he
may construct for himself apparatus
which he desires to make, but does
not quite know how to design correctly.

The Wireless Press Ltd.,
12 13 Henrietta St., London, W.C.2

This Book Will Help
YOU.

The more generally useful
formula' and methods of
measurement for inductance
and capacity are brought to-
gether in a convenient form in

The

Calculation and Measurement
of

Inductance and Capacity
By

W. H. NOTTAGE, B.Sc.

`Price 3/6 Neu.
(Postage 5d.)

The Wireless Press, Ltd.,
Dept. W.W.. 814,

12-13, Henrietta Street, London, W.C.2
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Ascei-I. A,
cAe, 3ezeortris

Handplionc which has been specially
designed for ladies. It has no
headband to catch or tear the hair.
Beautifully finished and very com-
fortable to use.

PRICE (4.0430 ohms) 15/- EACH
(Postage 1 /-)

He will use Fellows Headphones
with two earpieces in light die
cast non -ringing metal wound to
4000 ohms.

PRICE 2 1 /- PER PAIR
(Postage If)

All Fellows radio instruments are British
Made throughout and guaranteed.

FELLOWS MAGNETO Co., Ltd.
LONDON, N.W.10

Telephone: Willesden 1565-1. Telegrams: Quilmaii. Phone, London

in II

9014-dtai areicely clad 3.ellow5
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BROADCASTING
RECEIVERS

All Sets

Bear the
B.B.Co.

Seal

and are
Fully

Approved

by H.M.
Post-

master -

General

0 0

Combined Crystal Valve and Receiver, List No. 503,
to which Note Magnifiers, List Nos. 501 and 502,
may be added for further Magnification. All

Prices

Include

B.B.Co.
co:2016.6s

and

Royalty

to

Marconi's

W/T Co.
Ltd.

0 0 0

Crystal Receiver (Board Type) - - List No. 499 23 17 6
Crystal Receiver, Patents applied for - List No. 500 2 17 6 Valves
Crystal Receiver, with Phones and Aerial -
Single Valve Note Magnifier for above -

List No. 500A
List No. 501

4
4

17
12

6
6

for

Two Valve Note Magnifier for above - - List No. 502 7 2 6 these
Combined Crystal and Valve Set - -
Complete Two Valve Cabinet Receiver -

List No. 503
List No. 512

9
14

5
15

0
0 Sets

Single Valve Note Magnifier (for ListNo.512)
Two Valve Note Magnifier (for List No. 512)

List No. 521
List No. 522

6
10

12
15

6
0

M.O.

Complete Three Valve Cabinet Receiver - List No. 513 19 0 0 Type
Complete Three Valve Cabinet Receiver -
Complete Four Valve Cabinet Receiver -

List No. 513A
List No. 514

21
23

0
15

0
0

17/6

Complete Four Valve Cabinet Receiver - List No. 514A 26 5 0 Each
Complete Five Valve Cabinet Receiver . List No. 515 30 7 6

WRITE FOR OUR CATALOGUE OF
BROADCASTING RECEIVERS, Now Ready

DEMONSTRATION AND SHOWROOMS: Liverpool House, Middlesex Street, E.1
Two minutes walk from Liverpool Street and Broad Street Stations. TRADE TERMS ON APPLICATION.

H.W. SULLIVAN, LTD.
Works and Showrooms LIVERPOOL HOUSE. MIDDLESEX ST.. LONDON E.1. Phone:Avenue 4871

Offices: WINCHESTER HOUSE . LON DON . E .C.2. London Well 3518
 wg -bwwwassw.c . -

Printed by Sanders Phillips & Co., Ltd., Chryssell Road, London, S.W.9, for the
Proprietors and Publishers, The Wireless Press, Ltd., 12.13, Henrietta Street, London,
W.0.2 ; Sydney, N.S.W., 97, Clarence Street ; Melbourne, 422.24, Little Oollini

Street ; New York, 326, Broadway.
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BURNDEPT
. Arnyrl ifier

Mark 1.
THIS instrument presents no

difficulties in operation.
Those who possess a Burndept III
Ultra IV or H.F. I receiver
are recommended to add the
Burndept H.F. Amplifier Mark 1,
and so get still finer results than
before. The unit consists of a
stage of Radio Frequency Ampli-
fication, to be used between a
Burndept Tuner and one of the
above -mentioned receivers.

No. 08s. In sloping Cabinet
£11 A

1Vrite for our New Illustrated
Catalogue price II-.

All BURNDEPT Valve Apparatus is duly
licensed under Marconi Patents for Amateur

use in Great Britain.

BURNDEPT LTD. London Office & Showrooms: is, BEDFORD ST., STRAND, W.C.1
City Depot: 79, Mark Lane, E.C. Central London Depot : 228, Shaftesbury Av., W.C.

AERIAL & EASTNOR WORKS, BLACKHEATH, S.E.3
London Assurance House, 24o, George St., 93, Holm Street, Bank Buildings, Exchange Buildings, 91, Bridge Street,

Bond Place, LEEDS. ABERDEEN. GLASGOW. Middle Street, YEOVIL. 133, New St., BIRMINGHAM. MANCHESTER.
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THE WESTON
MODEL 280 VOLT -AMMETER
Triple Range. 150/15'3 Volts. 15;1"5 015 amps.
This Precision Instrument is especially suitable for Wireless
Research Work, i.e.
3 Volt Range. Testing accumulator cells, dry batteries, measuring

tall of potential across potentiometers.
15 Volt Range. Testing 13 or 12 volt accumulator supplying

voltage to valves, etc.
150 Volt Range. Testing H.T. Batteries. etc.
0'15 Amp. Range 150M.A. Measuring H.T. current to transmitting

valves, determining resistance of 'Transformers, chokes,
telephones, rheostats, etc.

1'5 Amp. Range. Adjusting filament currents, etc.
15 Amp. Range. Measuring output or charging current of accumu-

lators, etc.
NOTE. The 3 volt range may be used as a sensitive low range Milli -Ammeter.

SEVEN INSTRUMENTS IN ONE CASE

PRICE £ 10. Leather Case 15/ -
Write roe further particulars.

WESTON ELECTRICAL INSTRUMENT CO., LTD.
Audrey House, Ely Place, Holborn. E.C.1

ELECTRICAL
MEASURING
INSTRUMENTS

MODEL 280

The Construction of
Amateur Valve Station s

By ALAN L. M. DOUGLAS
78 pages. 55 Diagrams and Illustraholis

PRICE 1/6
(Postage 2d.)

NET.

The aim of the author In compiling this
volume has been to place within the
reach of the amateur who Is Interested
In Wireless Telegraphy and Telephony
a Handbook which will enable him to
obtain data that be has otherwise diffi-
culty in acquiring, In order that be
may construct for himself apparatus
which he desires to make, but does
not quite know how to design correctly.

The Wireless Press Ltd.,
12/13 Henrietta St., London, W.0 2

RADIO & MODEL
ENGINEERING

Edited by
M. B. SLEEPER.

Price 7d. monthly. Post free 8d'
Subscription 7/- per annum.

An American magazine of good quality
devoted exclusively to the Construction of
Radio Apparatus which can 1-e built at home.

Each article is illustrated with ex:ellent
photographs and diag ams.

Several Receiving Circuits are given in
every issue.

Sole European Agents :

The Wireless Press Ltd.
12/13 Henrietta St., London,w.c 2
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Stocktaking Sale at

GAMAGES
Here is a great opportunity for you to secure Genuine Bargains in Wireless Apparatus.
Large surplus stocks must be cleared, and pricer are cut to the lowest level.

COMPLETE CLEARANCE
OF WIRELESS ODDMENTS
These are all Regular Stock goods, being new and perfect in every way. Satisfactionguaranteed or money returned.

High Tension Batteries

Well-known for their
great efficency, long life, and general
adaiptability. They can be easily

connected together to form a suitable H.T. Battery
for valve work, or we can supply them reside
mounted in our special battery boxes.

batteries at the low SALE PRICE of
We an- now able to offer these -.)2/2'

Size x r.

Special Offer of
VARIABLE
CONDENSERS
The bt,t Mtamattle. Faraday lioube
calibration. As illustrated ; circular.
with polished ebonite top and base
celluloid container ag.,1 r tutravcrl
ivorine scale. 000t 5
capacit%

SALE PRICE.I
0003 Capacity. As above but with
out long arm.

SALE PRICE, 17/9
brass terminals. SALE PRICE.

Special purchase of
High Grade

Low Frequency
Transformers

. Very useful and efficient
accessories.

Usual price, 21 -
SALE

PRICE 17/9
Battery Boxes
Finished polished
mahogany with ebonite
top and green baize
bottom. Designed to
give total output of
cos volts, varied in 7
steps of is volts. Con-
tainer
SALE

Small size to take 6o
volts with 4 tappings,

SALE PRICE 14/9

REVIEW

High Frequency Amplifiers
Fully adjustable, and most utlicient. F,auto
fully made and finished in mahog-
any box with ebonite top.

SALE PRICE,

Adjustable Loose Coupler

Tapped on Second-
ary, covering band of wave-
lengths 300 to r.000 metres.
Undoubtedly the most efficient for shorter wavelengths,
especially with crystal receivers, for it gives greaterselectivity and increases range ofreception. Usual price, .I.T II 7/6SALE PRICE.

" SONUS " UNIT VALVE
DETECTOR PANEL
When used with necessary batteries will
convert crystal set into valve receiver.
Comprises valve holder, filament resistance,
grid condenser and leak, 'phone condenser
etc. Finished in polished mahog-
any and ebonite with heavy 27/6

GAMAGES, HOLBORN, LONDON, E.C.1.
A
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CONDENSERS
DELIVERY FROM STOCK'
High in Quality. Low in Price.

Un-
assembled

'001 ..6/6

*00075 5/3

0005 ..4/-

'0003 _3/-

-0002 ..2/6

0001 ..2/3

-00005 2/ -

Turned Ebonite
Plates 1 6 per

pair extra.

-"TAW r.J111111111BE
nr41111 sigisiksistf -
-*VIII MAUR. "r1k4

*-11011111i
Elk Vlarni.

III larnE.

001111111ar=11126

Assembled

 001 101

-00075 7/6

0005 ..7/-

' 0003 -6/6

.0002 -6/-

-0001 ..5/6

' 00005 4/6

Complete

na,

ORMOND ENGINEERING CO.
199, Pentonville Road, King's Cross, N.1.

Telegrams : Ormondengi. Telephone : Holborn I  I 2
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Efficiency
in Aerial
Insulators
is a vital point in all wire-
less installations. It is useless
to put in a good receiving set
and neutralise its capabilities
with insulator faults.

POINTS TO NOTE
Moisture will not film on surface.
Hook ends to facilitate rapid dismant-

ling for cleaning.
Climatically inthstructible.
Material-Telenduron-as supplied to

Admiralty, Var Office, G.P.O., etc. etc.
Leading -in insulator W.T. t can be fitted

to a window frame board, without
defacing property.

TYPE W.T. 0

SPECIFICATION
W.T. 10. W.T. 11.

Length 7" 9r
Diameter 2 i" 3*"
Creep Surface 15" 15 -

if ensile Load, a000 lbs. 2000 lbs.
Test Voltage 4500o R.M.S. 45,000 R.M.S.

TYPE YY.T.li (FOR WINDOW -FRAM( FITTING)

ELENDURO
MOULDED AERIAL I isuLAToks

grade enquiries
promptly answered

PRICES.
W.T. 10.

1 9 each.
set of 4

7,'- post free.
W.T. 11.

3 6 each.
Complete Set -

4 W.T. 10.
1 W.T. 11.

10 6 post free.

Thos. De La Rue & Co. Ltd.
TELENDURON WORKS,

SHERNHALL ST., WALTHAMSTOW, E.17
Tett hone . . . . . . Walthamstow 756
Telegrams . . . . . . Telendurm

'NWEaWithamlYORtri;LONDON PARIS
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DUTCH CONCERTS
ON A

HOME MADE

12 VALVE SET
THIS IS WHAT

CONQUEST

OFFERS YOU
IN THE JANUARY ISSUE.

(NOW ON SALE.

EE: Price 1 / net. Post free 1/3
Full working details with " fool

- proof " diagrams and illustrations of
how to make this set are given.

Granted that it's not the smartest
koking set made, but it works, and

 works well, too.
-E-= - This is not a theoretical set ; it's
 practical; it's been tried and proved
E to be
2 AN ABSOLUTE SUCCESS

This one constructional article alone
is worth more than the shilling

=-4 charged for the magazine.

Get the January number which will
be published on December 20th.

IT WILL PAY YOU

ICONQUEST,
 Vhe nrogazinc of 'Popular Science.

 12/13 Henrietta Street, London, W.C.2

21111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111t
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NOW READY

BINDING CASES
VOL X.

The

Wireless World
& Radio Review

(INCLUDING INDEX)

Price 2/6
(Post free 2111.)

nett.

INDEX(IF PURCHASED SEPARATELY)

Price 8d. Post free.

A limited number only of
COMPLETE BOUND VOI,. X

(April-September, 1922)

Price 251-
(Post free 26/-)

nett.

For the benefit of those of our readers who
desire to have their parts bound, we shall be
glad to undertake this for them upon receipt
of the copies and remittance of 8 6 which
includes cost of Binding Case, Index and
return postage.

The WIRELESS PRESS Ld.
12-13, Henrietta St., London, W.C.2
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Just Published.

ACHIEVEMENTS
& LIMITATIONS
OF WIRELESS
TELEGRAPHY

BY

L. B. TURNER, M.A., M.I.E.E.

i8 Pages 17 Diagram -

PRICE 9D. NETT.

(post free tett.)

This book is a reprint of a Lecture
delivered at the S.M.E., Chatham,

by Mr. Turner.

CONTENTS :

The Three Processes of Wireless Telegraphic
Signalling. Radiation. Propagation. Wave
Length Compromise. High Frequency
Generators. Reception. Interference.
Interference from other Stations. Atmos-
pherics. Methods of Reducing Atmospheric
Interference. Atmospheric Balancing.
Atmospheric Limiting. Directive Reception.

The Wireless Press, Limited
DEPT. W.W.

12-13 Henrietta St., London, W.C.2

BOOKS FOR THE LIBRARY

CONTINUOUS WAVE WIRELESS TELE-
GRAPHY. Part I. By W. H. Eccles, D.Sc.
Price 25/- net. Poet free 25/9. 407 pages.
306 diagrams and illustrations.

THERMIONIC TUBES IN RADIO TELE-
GRAPHY AND TELEPHONY. By John
Scott -Taggart, A.M.A.I.E.E. Price 25/- net.
Post free 25/9. 424 pages. 344 diagrams
and illustrations.

THE THERMIONIC VALVE and Its
Development in Radio Telegraphy and
Telephony. By J. A. Fleming, M.A., D.Sc.
Price 15/- net. Post free 15/9. 279 pages.
144 diagrams and illustrations.

WIRELESS TELEGRAPHY AND TELE-
PHONY.-First Principles, Present
Practice and Testing. By H. M. Dowsett,
M.I.E.E. Price 9/- net. Poet free 9/9.
331 pages. 305 diagrams and illustrations.

TELEPHONY WITHOUT WIRES. By
Philip R. Coursey, B.Sc. (Eng.), A.M.I.E.E.
Price 15/- net. Post free 15/9. 414 pages.
250 diagrams and illustrations.

STANDARD TABLES AND EQUATIONS
IN By Bertram
Hoyle. Price 9;- net. Post free 9/6. 159
pages.

FIFTY YEARS OF ELECTRICITY-THE
MEMORIES OF AN ELECTRICAL
ENGINEER. By Dr. J. A. Fleming, M.A.,
D.Sc., F.R.S. Price 30/- net. Post free
31/-. 371 pages, III plates.

THE WIRELESS TELEGRAPH 1ST 'S
POCKET BOOK OF NOTES ,FORMULAE
AND CALCULATIONS. By J. A. Fleming,
M.A., D.Sc. Price 9/- net. Post free 9/6.
352 pages. 39 diagrams and illustrations.

T.S.F. LA TELEGRAPHIE SANS FIL.
LA TELEPHONIE SANS FIL. By G. E.
Petit and Leon Bouthillon. Price 12/6 net.
13/- post free ; paper cover, 15/- net.
15/9 post free. Cloth bound. 304 pages,
197 diagrams and illustrations.

PREPARED RADIO MEASUREMENTS
WITH SELF -COMPUTING CHARTS.
By Ralph R. Batcher, E.E. Price 10,6 net.
Post free 10/11. 132 pages.

The Wireless Press, Ltd.
Dept. W.W.

12-13, Henrietta St., Strand, London, W.C.2
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=DEALERS!

TYPE A II. '0005 CAP.

UNMOUNTED MODEL.
SPECIFICATION.

Rotary, Air Dielectric. 22 Gauge Aluminium
Vanes. Metal to Metal Adjustable Bearings.
Contact to moving vanes by copper strip.
Spacing between plates sufficient for pressure
up to 1000 volts. Built upon Ebonite. Suit-
able for mountingon any panel up to r thick
by drilling three holes. Supplied with screws
for fixing. Complete with Ebonite Dial.

.-,7011111111111111111111111111111111111111111111111111111111111111111111111111111111111111111W-:

REMEMliER a few months ago when anything in the
shape of Radio Apparatus had a ready sale? How much of

is was really efficient ? How much of it came back, thereby
losing you many good customers ? Well, the day when you
could sell any old thing that" looked like " radio is passed. It is
now a case of the survival of the fittest. If you would like
to handle a piece of apparatus that will sell itself, give every
satisfaction to your customer, and influence future busines,.

FALLON PRECISION
VARIABLE CONDENSERS
fill the bill. If the Holiday Sales have depleted your stock,
order now for mid -winter sales. Prompt delivery is guaranteed
and our Discounts are easily the most liberal in the Trade.

Made in all Capacities, in several styles,
to a high standard of efficiency.

WRITE TO -DAY !

Fallon Condenser Manufacturing Co.
250a, Hermitage Road, LONDON, N.4

GERRARD 6785
Telephone . IIW :111 111111

Telegrams.
WIRECLIP, WF.STCENT.
LONDON.

RADIO 6NG1NEERS & tbrANUFACTURERS.

Type M.2
3 VALVE RECEIVER

RECTIFIER AND 2
==_ NOTE MAGNIFIERS
.==

`PRICE

: 18 : 0

REG. G.P.O. No. 0l79.

AGENTS REQUIRED.

Complete range of sets
passed by the P.M.G.
for Broadcast
reception.

Transmitting and
Receiving Sets and
full range of com-
ponents for Amateur
Experimenting in stock.
Call and inspect them or
write for illustrated List

WIRELESS EQUIPMENT LTD.
90 CHARING CROSS ROAD : : W.C.2

0111H11111111111111111111111111111111111111111 1111111111111111111111111111111111 11111111111111111111111111111111111111111111111111111111111111111111111111111111f%
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 The BC.P COIL SYSTEM

Full Particulars on
Application.

'y HE new " Concentric /
1 Coil System" offers con-

siderable advantages over the
" Two Plug " method. Each
coil in its mounting will revolve
and reverse without twisting
wires or changing connections.

By a simple twist, the coupling of two
coils may he used either in unison or
in opposition with complete variation.

Amongst the valuable uses of this
system are : Variometer Coupling,
Loose Coupler with or without
reactance, High Frequency Trans-
former with reactance, &c., &c.

Coil mountings may be obtained with :k\
loose disc covers for the insertion of
any type of flat coil.

Three Coil Holder- - - 25/ -
Coil Mountings - - each 4/6

Also Complete with Coils.

J. BRIDGE & SONS
NELSON ST. WORKS, SOUTHEND-ON-SEA.

ix

Patent applied for.

COTTON, SILK AND ENAMEL
COPPER INSTRUMENT WIRES

TRADE
ONLY

LARGE STOCKS OF ALL
SIZES, INCLUDING 47 S.W.G.

Winding specially carried out for
Retailers. Whatever your requirements,
we are prepared to quote, as our London
Stocks are very large.

KENT Bros. Electric Wire Co. & E. H. PHILLIPS
15, BERNERS STREET, OXFORD STREET, LONDON, W.1

Telegrams-ENCOSII., WESDO, LONDON. Telephone-MUSEUM 28z6.

Works, CATFORD.
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A Great Brit
American Concerts Heard

in Norwich
Mr. C. L. Ashhurst, of Norwich, successfully

listened in to American concerts on a home con-
structed 3 -valve set, with a badly screened
aerial and during a fierce gale. WZY and WJP
were among the stations received.

" I was using your very excellent low frequency
intervalve transformers. My startling results
testify to their remarkable efficiency and silent
working."

THE R. I. TRANSFORMER-
American Concerts Heard

in Holyhead
On a modest 3 -valve set (D. and 2L.F.)

built from components with many connections
temporarily made, Mr. R. E. Williams, of
Holyhead, North Wales, has eight times listened
in for American Telephony and every time been
remarkably successful.

Many stations have been picked up and logs
kept of two-hour concerts from WIZ, Newark,
U.S.A. Signals could frequently be heard with
the 'phones on the table.

Immediately before achieving these extra-
ordinary successes, Mr. Williams fitted two of our
standard R.I. Intervalve Transformers in place
of the ones used previously. Other R.I. Com-
ponents are used in the set.

IMPORTANT NOTICE.
Since this transformer became famous there have been many imitations. The external appearance

has in one instance been so closely copied that it is difficult to recognise it from our own instrument.
Intending purchasers of an R.I. transformer should therefore see that the name R. I. LIMITED is

engraved on each instrument. None others are genuine.

AUDIO FREQUENCY TRANSFORMER
For intervalve L.F. amplification. This now famous
transformer is used by more manufacturers of wireless
sets than any other. The many testimonials received and
the large number of these transformers sold, prove this
design to be considerably in advance of any previously
available. Note the splendid testimonials above.

Tested at 1,3oo volts between windings. Can be
used with power valves and 400 volts for large loud
speakers.

INTERVALVE TRANSFORMER - - 25,' -

TELEPHONE TRANSFORMER - - 20/ -

WRITE FOR CATALOGUE.

4

1

RADIO INSTRUMENTS L",
Managing Director : J. JOSEPH, M. I. E.E., late Manager

to Mr. H. W. Sullivan.
Chief Designer : W. A. APPLETON, M. B.E., M.I.R.E., late

Admiralty Technical Research Officer.
We have the largest wireless works in Central London.
We are Wireless Engineers of established reputation.
Our name on wireless apparatus is a guarantee of satisfaction.

EXPeR
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ish Triumph.
-BEWARE OF IMITATIONS

American Concerts
Heard in Liverpool

Mr. F. J. Dinsdale, of Stoney
Croft, Liverpool, using to and
2L.F.,has received four American
Broadcasting Stations and over
30 Amateur Stations. WJZ
comes in so loud that it can be
heard 20 ft. from the 'phones.

" I am sure this is due to your
transformers. I previously used

and others, but these are

all junk compared with yours.
Distortion must be nil or WJZ
could not be understood."

Continental Tests
by London Amateur

Mr. A. S. Brown, of London.
S.E.I6, has recently tested two
R.I. low frequency transformers
and is " more than satisfied with
the results."

On two valves he obtains
PC, GO, Lympne, Le Bourget and
Paris. On three valves he gets
POGO and Paris on the loud
speaker.

Interaction he finds is neglig-
ible, and in consequence the
transformers may be mounted
together.

Particularly interesting are
his tests with power valves
Using 2R valves in parallel
and with 240 volts on the plates,
the transformers behaved ex-
cellently.

IMPROVED ADJUSTABLE REACTANCE COIL.
Recommended for one or two stages H.F. amplification. Twelve tapping... it-tt,;wki

condenser required. 100-20,000 metres. Price 25

RADIO FREQUENCY TRANSFORMER
For multistage ' H.F. amplification. Improved pattern.

Type (A) 100-4,000 metres, with 9 tappings.

Price 25/ -
Type (B) 100-30,000 metres, with 12 tappings.

Price 40/ -
Type (B) is approximately twice the' size of (A).

TWELVE POINT SWITCH-wen made lamin-
ated brakes, extra large contacts. For use with the
above. Price 16/ -

WRITE FOR CATALOGUE.

RADIO INSTRUMENTS LT°
ONLY ADDRESS.

Works, Offices and Showrooms :
12, Hyde St., NEW OXFORD ST., W.C. 1

Telephone: Regent 1908. Telegrams: lnstradie, London.
(E.P.S.ss.)
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Result of
14 Years' Experience

Radio Concerts
are judged by the ears

EVERY radio receiving set is judged
by what is heard. Everything,

therefore, depends on the ability of the
headset to receive the faintest signal.

Because for fourteen years they have
been unequalled in sensitiveness,
Brandes Matched Tone headsets have
been preferred by radio operators.
For the same reason the leading manu-
facturers of radio broadcasting re-
ceivers have made Brandes Matched
Tone headsets part of their standard

equipment.
MADE FOR

CANADIAN BRANDES LIMITED
105, Great Portland Street, London, W.1

By GENERAL RADIO CO.
Telephone No. LANGHAM 1145.

Trade enquiries invited.
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1 "TingoiTarel, London,' ',',

'Phone
Hammersinitb.

1916.

I      19

                  
You may depend upon it
that if the name TINGEY is on a wireless
instrument, it is perfectly efficient in every
detail. Here is a selection from the splendid
TINGEY range.

SINGLE VALVE BROADCAST
RECEIVING SET.
Wavelength 300-2,800 metres.

PRICE (aausZt:i' 9 gns.
including Broadcasting Fees

ALL TINGEY Broadcast Receivers bear die B.B.C. stamp.
All " TINGEY " Valve Apparatus is duly licensed under
Marconi Patents for Amateur use in Great Britain.

Illustrated Catalogue of 1, 2, 3, 4 and 5 valve
Broadcast Receivers and Experimental Unit
System, with all accessories, Price 6d. post free

& :

92, QUEEN ST.,
HAMMERSMITH
LONDON, W.6.

RELIANCE RADIO SERVICE CO.
THE LAST WORD IN
CRYSTAL RECEIVING SETS

The Reliance Bijou No. 2
Manufactured by one of the oldest firms in the trade
by highly skilled hand labour throughout. The
smallest and most efficient Crystal set ever offered
to the public.
Fully guaranteed in every way and can be depended
upon for absolute reliability.

NOTE. Size of base. 31" 2' Will lay
comfortably on the palm of the hand.

AS ILLUSTRATED, and with the following
Accessories

One pair 4000 ohms British made double headphones, 100 ft. 7/22 stranded copper wire Aerial,
4 Insulators, 60 feet lead-in wire. PRICE £2 15 0 complete. no further outlay.
INSTRUMENT consists of Ebonite Panel mounted on Oak base. Double Tuner comprising 18
tappings taken off inside coil. One .001 Condenser (hand calibrated). Hertzite Crystal, copper
spring in arm with ball joint action and variable pressure. Wavelength 900 metres. Range for
telephony guaranteed 20 miles and morse much further. Will take 2 pairs double headphones
with perfect clearness.
NOT a toy but a scientifically designed Instrument and equal in every respect to one costing
double. Call and inspect without any obligation on your part. Demonstrations given by
arrangement. Hours 9 a.m. to 7 p.m. Send for Catalogue, post free.

Reliance Radio Service 83, St. John St., Clerkenwell, London, E.C.1Co.,.9 Phone --Clerkenwell 4290
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IRADION
MAHOGANITE

This is the latest product of our Factories-
,a superior insulating material for high grade
sets, which in grain and colour closely
resembles mahogany. Its high insulating
and non -warping properties, combined
with a beautiful finish, make it an ideal
material for Panels.

IThe Trade are warned against imitations --
ordinary mottled Ebonite is NOT
RADION - MAHOGANITE. All
genuine Sheets are stamped " RAD IO N ".
(inquiries from bona -fide .7Canufacturera and

Wireless 'Dealers solicited.

IAMERICAN HARD RUBBER
COMPANY (Britain) LIMITED,
13a, Fore Street, London, E.C.2

TELEPHONE- 12754 CENTRAL.

WHITECROSS

4

TRADE MARK

The WHITECROSS
COMPANY, LIMITED
:: WARRINGTON ::

Manufacturers of All Descriptions of

WIRE ROPES
AND WIRES

EtlEt
WIRELESS ACCESSORIES

(rAvoiall,111

Vacuum Protect r.

VACUUM PROTECTORS for protection
against fire or damage by lightning. Will
operate many times before renewal is

necessary.

TELEPHONE HEAD SETS (approved by
Postmaster -General) specially designed for
wireless work. Terminals enclosed to prevent
receiving circuit being interfered with.

SWITCHES for series -parallel switching of
condensers, adding to or reducing the number
of valves in use, etc.

AERIAL WIRES & INSULATORS.

EARTHING DEVICES, FUSES

JACKS & PLUGS, H.T. BATTERIES,
etc. etc

ki ALICRI

BROADCASTING WIRELESS RECEIVING SETS

Descriptive pamphlet and prices on application to

SIEMENS BROTHERS & Co. LTD.
WOOLWICH, LONDON, S.E.18
Tdegrams -Siemens, W oonekh. T aephone- City 6400.

and at
BELFAST- 30, Mill St. IIIRNIINtAIAM-xxx, New St.
BRISTOL -3o, Bridge St. CARDIFF -57-59, St. Mary St.
GLASGOW -4o, Wellington St. & 144, St. Vincent St.LEEDS -35-9i, Park Lane. LIVERPOOL -3x, Dale St.
LONDON -38-39. t'pper Thames St. MANCHESTER-

Deansgate. NEWCASTLE -ON -TYNE -6448, Coiling -
wood Bldgs., & Exchange Bldgs., Quayside. SHEFFIELD -

22. High St. SOI'THANIPTON-46, High St.

--a a. . a
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Valve Current from A.C. Mains
NOTES ON THE DERIVATION OF CURRENT FOR PLATE AND FILAMENT

IN RECEIVING CIRCUITS.
By L. F. FOGARTY, A.M.I.E.E.

GREAT increase in the number of
receiving stations, and the advantage
which would result from the sup-

pression of accumulator batteries has directed
the attention of many experimenters to en-
deavour to utilise the current from the public
main, both for filament and plate circuits of
receiving apparatus.

Early in 1919, M. Vallette, of Messrs.
Ducretet, had developed and had in regular
use an arrangement which furnished direct
current to the plate circuit, operating from the
mains at too volts alternating, and several
three -valve H.F. amplifiers were constructed
on this system.

This combination consisted of a small
transformer T (Fig. t), and one valve A.
The transformer was equipped with two
secondaries, S1 and S2, the first, S furnishing
a high voltage alternating current of which
one phase was rectified by an ordinary three -
electrode valve connected in the customary
manner, and whose filament was supplied
by energy taken from the additional low
voltage secondary S2. The choking coils
L and the condensers C, when suitably
chosen, form an energy storage system which
ensures that the voltage available at the
points M and N was continuous despite its
pulsating nature at the points M1N1. This
was the first satisfactory attempt to use
alternating current for this purpose within
the knowledge of the writer.

The same year Mr. Barthelemy took out
a patent on behalf of the Societe Independante
de T.S.F. for an arrangement using alternating
currents for filament heating, and having the
object of overcoming the humming noises
usually associated with any attempt to utilise
this current in wireless work.

To reduce to a minimum the noises pro-
duced by the nature of the supply, it was pro-
posed to bring what is usually known as the
common or neutral point to a position elec-
trically equidistant between the ends of the
filament, as for example in the diagram Fig. 2,
illustrating the so-called potentiometer method.

Fig. 1. Trans,ormer with two secondaries, one of
which supplies alternating current suitable for the
filament heating of a rectifier valve, whilst the other
provides current at a voltage, which after rectification

provides H.T. for use with a simple receiver.
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Immediately following this, M. Moye dis-
closed his ingenious solution of the problem
which comprised a high frequency amplifier
supplied entirely from alternating current
(plate circuit supplied with H.T. rectified
A.C. analogous to M. Vallette's method), and
in which a galena crystal rectified the high
frequency amplified currents.

The foregoing methods. have been fully
described by Dr. P. Corret in the course of
a highly interesting article appearing in No. i5
of T.S.F. Moderne, and many French amateur
experimenters using the information there
made known have succeeded in producing
very convenient and moderately efficient three
to five stage amplifiers. It was found that
in general these were more noisy than those
whose energy was drawn from accumulators
and dry cells.

The difficulties encountered in using ampli-
fiers supplied from A.C. arise mainly from the
fact that any attempt to make even moderate
use of reactionfor amplification will immediately
set up self oscillations, and in addition the
following inconveniences were experienced

I. A slow waxing and waning of strength
in the received signals.

2. A humming sound at the supply
frequency, which increases rapidly 'as the
reaction is brought into use, and which
becomes gravely inconvenient before the
coupling of the reaction coil has become
sufficiently close to give maximum amplifica-
tion. It was therefore necessary to work
far from the point of maximum amplifica-
tion to obtain freedom from distortion and
parasitic noises.
Experts were convinced that a more perfect

solution of the problem could be found,
and in fact the Societe Ducretet, after a long
period of study and experiment on a single
valve receiver, was able to elucidate several
obscure matters and published several alterna-
tive diagrams of suitable circuits. It appears
that the central feature for success is the use
of a valve having special patented charac-
teristics.

They set up a single valve receiver in ac-
cordance with Fig. 3, comprising a tuned
grid circuit, with a reaction coil B, a telephone
in the plate circuit, and further arranged for
the plate to be supplied from a true source
of direct current such as dry cells, and the
filament with alternating current by means
of a transformer shunted by a resistance

enabling access to be gained to the middle
point of the filament potential.

Having set up and put into operation this
arrangement a periodic humming noise of

Fig. 2. Method of providit g a neutral point by
means of a pole? tiometer.

A.C. even with very loose coupling of the
reaction circuit was still experienced, but on the
other hand, and using the circuit shown, it is
easy to see that this noise cannot be due to
any L.F. inductive effects, and the conclusion
therefore is that the noises heard in the tele-
phone are due to harmonic variation in the
temperature of the filament during a complete
A.G. cycle.

If we now slowly bring into use the reactance
coil B, we shall cause a roaring noise to be
heard in the telephones, which will increase
rapidly with the degree of coupling. This
noise has its origin in the aforesaid temperature
variation of the valve filament, as the varying
plate current due to this cause is being amplified
in the usual manner.

Fig. 3. A test circuit which demo) strates that the
humming heard when heating a valve filament from
an A.C'. source, is due to variation in the temperature

of the filament during the A.C. cycle.

It is well known that the temperature of the
filament controls to a considerable extent the
conditions under which a valve will oscillate,
and it is easy to imagine circumstances such
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that the valve only oscillates when the filament
of the valve is at its maximum temperature,
i.e., when the voltage of the transformer T
(Fig. 3) is at peak value, and equally that the
valve stops oscillating when the filament
temperature falls. Under the foregoing cir-
cumstances there will be produced in the
circuits " chopped " trains of continuous
waves of group frequency, not necessarily
equal to that of the main alternating current
supply to the filament.

The foregoing explains the distortion and
variation in strength of signals received on
these sets. For the degree of amplification
obtained with a reaction coil varies very
rapidly when nearing the point of oscillation,
the temperature of the filament being constant;
but if this latter varies and is sometimes high
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Ultimately the firm of Ducretet adopted a
method which, whilst not necessarily the most
perfect, was certainly the most practical,
and took the form of a valve with a heavy
filament of considerable heat storage capacity,
and requiring 3 amperes at 2 volts. Such a
filament is of great strength and durability as
compared with the standard type, and a valve
as described was covered by a French pro-
visional patent No. 56257o.

One of these special valves incorporated into
the circuit shown in Fig. 3 resulted in an
almost perfect avoidance of noise, for although
a very slight humming persists it is negligible
as compared with other noises, such as jamming,
heterodyning, etc., and serves to show that
variation of filament temperature still exists,
but highly diminished in magnitude, for broad-

Recei, apparatus making we of alternating current for heating the valve filament. The step-dow,
transformer is in the centre, whilst on the right is an electrolytic rectifier arranged for supplying the H.T.

enough to oscillate, and at others too low,
there will be set up periodic variation in the
value of the amplified current produced of a
frequency akin to that of the associated A.C.
supply. This tends to explain the partial
failure of M. Moye's ingenious method of
rectifying the plate circuit current by a galena
crystal.

The cause of the noise having been thus
determined, it was easy to suggest various
possible solutions, and trials were made with
valves fitted with several filaments, each simul-
taneously heated by alternating currents differ-
ing in phase, special attention being given
to a valve with two filaments supplied from
two phase A.G. and another having a single
filament heated with high frequency currents.

cast concert music can be excellently received,
pure in tone, and with reaction amplification
close to the point of oscillation.

Where alternating current is available, the
slight increase in energy consumption from
3 to 6 watts is of no importance as will readily
be seen, for the current in the one case is taken
from accumulators, and in the other from a
public supply main.

Energy from the main will cost from 4d.
to 6d. per t,000 ampere hours, while from
accumulators of the portable type the same
energy would cost at least as many shillings.
Therefore in addition to cheaper running
costs we are enabled to dispense with the
troublesome accumulator battery, and the

B2
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bother of conveying same to the charging
station at regular intervals.

From the experiments outlined above,
experience has been gained and incorporated
into a set shown in diagram Fig. 4. This
receiver is entirely supplied with alternating

Fig. 4. Simple receiving circuit, deriving H.T. and
L.T. from an alternating source.

current, but is arranged so that the usual high
tension battery and accumulators may be
substituted if and when desired.

The transformer was fitted into a separate
box, and wound to provide ioo v. rectified
continuous current to the plate, and 2 volts
to the filament circuit of the valve. The
main feature of the transformer box is the
two minute sealed electrolytic cells, for recti-
fying the plate circuit supply.

Experience over some weeks has shown that
the small rectifier cells have proved satisfactory
in normal work, and in addition the cells
are easily made, and can be replaced in a few
seconds.

A considerable number of receivers of this
kind are in use in France, and the Eiffel Tower
telephony transmissions are regularly received
even in the southern confines of that country.

Additional to the foregoing, it may be of
interest to indicate an example of a two -valve
amplifier operating on alternating current.

Suppose for example it is desired to amplify
signals received on the crystal detector D, on
Fig. 5. We can utilise for the first stage two
valves V, and V having equal characteristics,
and a transformer T1, with two secondaries
S, and S, connected to the grids G1 and G2,
in such a way that an oscillation in V, whilst
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making the grid G, positive, simultaneously
makes grid G, negative. From this it follows
that there will be an increase in the plate
current of V1, and a diminution of plate
current in V2.

Now, if we pass these two plate currents
into the two primaries P2 and P3 of the trans-
former T2, in such a way that the resultant
oscillation transfered to secondary S2 is the
sum of the two oscillations, i.e., that the flux
produced by each D.C. plate current is in
opposition, and that the two secondaries are
alike, we can readily see that any disturbance
of an alternating nature will produce equal
and opposite effects, and the resultant flux
will be zero. Therefore there will be no
parasitic currents in the secondary S, but
only those oscillations which it is desired
to amplify.

The secondary S2 may be connected to a
further stage comprising a duplication of the
above, but in such case the combined effect
of the four valves would be equal to three
only connected in the usual manner, and
which is ordinarily considered as about the

Fig. 5. Crystal and two magnifying valves
employing A .C. for filament heating.

limiting number of stages for low frequency
amplification.

These notes have been prepared from a
considerable series of experiments, on the lines
indicated by many writers in the French
technical press, and are contributed in the hope
of stimulating keen amateurs in this country
to continue these, as good and efficient re-
ceiving apparatus operated direct from the
public supply will represent a considerable
advance in the practical application of radio
science.
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The Erection of 5 WS-The Radio Sok
Special Station at Wandsworth.

By E. COURSEY, B.Sc.

The aerial attached to the chimney slack at the
Wandsworth Generating Stat;on. Part of the
earthing system is attached to tht iron frame-

work seen on 1h( bfl.

AS all readers of this journal are
probably aware, the Transatlantic
Radio Tests took place during

the last month of 1922. In 1921 tests
of the same nature were made from
America, when signals were received by
several amateurs on this side of the
water, but this time tests were conducted
in both directions. It could, of course,
hardly be expected that the amateur
stations complying with the ordinary Post
Office regulations would be able to reach
through to America from Great Britain,
but for the period of the tests, viz.,
December 22nd to 31st, several special
licenses were issued permitting the
holders to use increased power, and to
erect larger aerials. Amongst those so
favoured was the Radio Society of Great
Britain, which was represented by a
specially appointed sub -committee, in-
cluding Messrs. G. G. Blake, P. R.
Coursey, N. Hamilton, N. Lee and C. F.
Phillips, and these members were later
joined by Mr. M. Child. Having no club
rooms or regular transmitting station of any
kind the first matter to be considered was a
suitable location for the special station to which
the call letters 5 WS were to be assigned.
Several proposals were tentatively examined,
but all proved impracticable, until Mr. Blake
approached the Engineer of the Generating
Station at Richmond, with a view to the
possible use of a site at their station. Some
such situation was desirable, since the provision
of a suitable power supply was essential.
While the Richmond engineers were themselves
unable to help, they suggested that application
should be made to the County of London

Electnc Supply Company. Mr. Bacor, the
Chief Engineer, was therefore approached,
and proved very sympathetic. Through his
kindness the matter was put before the
directors of the company and their consent to
the use of a site quickly obtained. Permission
was given for the use of a chimney stack of
their Wandsworth Generating Station, to
support the aerial. Mr. Bacon was also good
enough to put the Committee in touch with
the Metropolitan Water Board, who own
property adjoining the generating station, a
very conveniently situated small brick building
belonging to the Board being discovered
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.r the foot of the chimney. This
o had been disused for some time, and

Jgh somewhat small, proved very suitable
. the purpose of a transmitting station.

the Metropolitan Water Board readily allowed
its use by the Radio Society for the purpose
of housing the apparatus, and as it was situated
but a few yards from the base of the chimney
stack of the generating station, and separated
from it only by a narrow lane known as the
Causeway, the erection of an almost vertical
aerial was comparatively easy.

The next step was to obtain transmitting
apparatus, and this might have proved a serious
stumbling -block but for the generosity of
manufacturers in lending parts. As the power
licensed to American amateurs does not exceed

kilowatt, and as the special station put up
in America during the tests in December, 1921,
to send signals to Mr. Godley, used approxi-
mately this amount of power, it was desired
to install an equipment of about the same
output. To deal with this amount of energy
large transmitting valves were necessary, and
the M.O. Valve Company, Hammersmith,
kindly consented to loan to the Society two
T4. A power valves and two U2 rectifying
valves, the presence of an A.C. supply rendering
the use of rectifying valves preferable to the
installation of a special H.T. D.C. generator.

Although as mentioned above, an A.C.
supply of 220 volts, 5o cycles, was available
from the generating station, the task of
securing step-up transformers suitable for
this supply did not prove easy, and a solution
was eventually found in the use of a motor -
driven generator delivering current at 35o
cycles to two separate step-up transformers so
that double -wave rectification could be em-
ployed. The step-up transformers for this
frequency were each of xi kilowatt output and
were loaned by Messrs. R. M. Radio, Ltd.
This firm also lent a 35o cycle rotary converter
suitable for feeding the transformers. This
machine, while primarily designed for a D.C.
supply at ioo volts, was not directly suitable
for use on the supply available and was there-
fore fitted with a pulley in lieu of the customary
rotary spark (the machine being one of a type
normally used for ships' spark radio installa-
tions) and was belt -driven from an induction
motor run off the 5o cycle A.C. supply. This
latter machine, together with its starter,
switches and fuses for the circuit associated
with it, was loaned by the Dubilier Condenser
Company, Ltd.

Various inductances for use in the aerial and
other circuits associated with the transmitting
apparatus were loaned by the Radio Com-
munication Company, Ltd., Leslie McMichael,
Ltd., and Dubilier Condenser Company, Ltd.
This last firm also supplied a number of con-
densers for use with the rectifying valves for
smoothing out the rectified currents for the
grid circuits of the oscillator valves and for
the oscillation and aerial circuits, several of
these being specially made up for the
purpose.

Low tension supply for lighting the valve
filaments was obtained partly from special
transformers loaned by Mr. L. F. Fogarty, of
the Zenith Manufacturing Company, Ltd.,
Willesden (who also supplied four adjustable
filament resistances for the valves), and partly
from an i8 -volt accumulator battery, loaned
by Messrs. Leslie McMichael, Ltd. Grid
leak resistances of assorted values suitable for
use with the oscillating valves were loaned by
Messrs. Gambrell Brothers, Ltd. and by the
Zenith Manufacturing Company, Ltd. Wire
for the aerial was supplied by Leslie McMichael,
Ltd., and the transmitting key and receiving
set by Mr. M. Child.

Apart from the fitting of the pulley block
at the top of the chimney stack and the fitting
of a suitable halyard thereto, which was
carried out by Messrs. Beaumont and Son, a
firm of steeplejacks, the labour entailed in the
erection of the station was entirely voluntary.

The aerial was a six -wire cage, having an
overall length, including the lead-in wires, of
approximately 16o feet. It was constructed
by Messrs. Child, Manning and Hathaway,
members of the Radio Society of Great
Britain, E. Pickering, assistant to Mr. G. G.
Blake, E. Trehearne, lent from the staff of
the Dubilier Condenser Co., a rigger from the
staff of Messrs. Burndept, Ltd., and a repre-
sentative from Leslie McMichael, Ltd., who
shared the labour on different days. The
weather was fine during the erection of the
aerial, but later turned very wet and stormy,
and grave fears were entertained that the
shrinkage of the ropes supporting the aerial
might cause a catastrophe. Fortune favoured
5 WS, however, and even the terrific winds
which blew from time to time during the tests
left the aerial unharmed.

The apparatus was collected in the research
laboratories of the Dubilier Condenser Co.,
Hammersmith, and on Saturday, December
16th, only five days before the tests were to
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begin, the assembling of the various parts
was commenced. This part of the work was
carried out by Messrs. Blake, Coursey and
Treheame during Saturday, Sunday and
Monday, during which time a rough wooden
framework was made to support the valves,
filament resistances and transformers, with a
switch controlling the latter. Difficulties in
the insulation from earth of the filament
circuits of the rectifying valves necessitated
the temporary use of an accumulator battery
supported on a wooden framework separated
from the floor by four stoneware pots. After
these arrangements had been made considerable
time was devoted to adjusting the constants of
the circuits so as to obtain as large an oscillatory
current as possible at a wavelength approxi-
mating to 200 metres in a dummy aerial circuit,
having a resistance of 5 to 6 ohms.

The apparatus was transported to the Wands-
worth station by means of a motor van lent
by Dubilier Condenser Co. on the afternoon
of Tuesday, December 19th, and the evening
was spent there by Messrs. Blake, Child,
Coursey and Trehearne in getting the motors
running, and so on. Late that night (or early
next morning) the aerial circuit was joined
up and some current obtained in that circuit.
The current was not very large, but it was
left to a subsequent time to increase it by
readjustment of the various parts, the workers
by this time feeling that they deserved a rest
for what remained of the night.

No work was done at the station on Wed-
nesday, December loth, as there was a meeting
of the Radio Society, but as the first trans-
missions were to take place at 2.45-3 a.m. on
Friday morning, the 22nd, it was essential that
all final arrangements should be made on
Thursday evening. Accordingly the same
four enthusiasts, together with Major Hamilton,
assembled once more at Wandsworth on
Thursday and after much persuasion the aerial
current was increased to 3 amperes, which
was thought sufficiently satisfactory for a

start. During the period of the tests, however,
various modifications and improvements were
made from time to time with the result that
the maximum current obtained was 4.3
amperes, representing nearly three-quarters
of a kilowatt of high frequency energy in the
aerial.

The British transmissions were arranged to
take place between midnight and 3 a.m., and
3 a.m. and 6 a.m., on alternate nights. Owing
to the extreme lateness of the times, it was, of

course, necessary for the operators to be taken
to the station by car, and Messrs. Klein,
McMichael and Woodhams very kindly lent
cars on different nights for this purpose. As
the apparatus was put together rather roughly,
owing to the shortage of time, it was necessary
for one of the four who had been responsible
for its arrangement to be present each night,
in order to see that all was in order. They
therefore took it in turns to attend, and on
some nights were accompanied by Messrs.
Maitland and White, members of the Radio
Society, who were anxious to have a share
in trying to " raise " America. On one
or two occasions the key of the hut was
not forthcoming at the proper moment, but
fortunately such a trivial matter was not
allowed to stand in the way of progress, as
the intrepid scientists gained an entrance
through a very small window. This minor
discomfort, however, was eliminated on Christ-
mas night. Through the kindness of the
caretaker of the premises, a fire was laid each
day in the cabin, so that those in charge each
night were able to keep themselves warm.

The weather throughout the tests was very
rough and wet, and fears were entertained for
the safety of the aerial. Fortunately, however,
no accidents occurred, and all the scheduled
transmissions were duly accomplished. On
the nights before and including Christmas,
additional transmissions were made from
5 WS during the times allocated to 2 ON,
which station was not used on those nights,
owing to the absence of Major Parker. The
Marconigram from Mr. Schnell the Traffic
Manager of the American Radio Relay League,
was anxiously awaited each day by the Com-
mittee, but sad to relate, the first two or three
reports were most discouraging. However,
the signals from 5 WS were reported as
received on the other side of the Atlantic on
the mornings of the 24th, 25th and 26th.

As a matter of interest, it may be stated that
the aerial energy from 5 WS was greater than
that put out by 1 BCG, the special station
erected in America, during the 1921 tests,
which was received by so many listeners over
here. Although, on the whole, the results of
reception on the American side are rather
disappointing, yet it is gratifying to know that
the station was received. A more detailed
account of the number of Americans who
heard 5 WS, with a description of the appara-
tus, etc., used, will be given when it has been
received from America.
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Electrons, Electric Waves and Wireless
Telephony-XVI.

By Dr. J. A. FLEMING, F.R.S.

The articles appearing under the above title are a reproduction with some additions of the
Christmas Lectures on Electric Waves and Wireless Telephony given by DO. A. Fleming, F.R.S.,
at the Royal Institution, London, in December and January, 1921-1922. The Wireless Press, Ltd.,has been able to secure the serial rights of publication, and any subsequent re -publication. Thearticles are therefore copyright, and rights of publication and reproduction are strictly reserved.

VII.-THE PRINCIPLES OF WIRELESS TELEPHONY.
I.-PRODUCTION OF CONTINUOUS ELECTRIC

WAVES.
IT is now possible to gather up the threads

of all previous explanations and utilise
them is making an exposition of the prin-

ciples and mode of operation of the wireless
telephone, which is certainly one of the most
wonderful of all the achievements of technical
science.

To conduct wireless telephony as contrasted
with telephony with line wires, we have to
replace the line wire by some agency which
will enable us to transmit energy and yet
permit us to employ the usual type of micro-
phone transmitter and magneto -receiver used
in ordinary telephony with wires at the sending
and receiving stations. It has been found that
we can do this by substituting for the con-
necting wire a stream of undamped or con-
tinuous high frequency electro magnetic waves.
We must, then, first explain how these waves
are created.

There is only one method practically
employed at present in small plants, or those
of moderate size, and that is by means of the
thermionic valve. We have already explained
that an incandescent tungsten filament in vacuo
emits a torrent of electrons, and that these in
the three -electrode valve make their way
through the apertures of the surrounding grid
and fall upon an anode or collecting plate.
To make them do this the anode must be kept
at a high positive potential so as to attract to it
the negative electrons. This is done by means
of a battery, dynamo, or other source of direct
electromotive force. The anode must be
connected to the filament by an external
circuit which includes the above -mentioned
source of electromotive force, but also a coil
of wire called the plate circuit coil. This plate
circuit coil has also its terminals connected to

a condenser of a certain capacity, so that the
coil and condenser, taken together, provide a
circuit in which electric oscillations can take
place with a certain natural frequency deter-
mined by the capacity of the condenser and
the inductance of the coil in accordance with
rules already given.

If, then, the grid is connected to the filament
through another circuit which also includes a
coil of wire, and if this last coil, called the grid
circuit coil, is placed near to the plate circuit
coil and in a certain position, any change in the
current in the plate circuit coil will create an
induced electromotive force in the grid circuit
coil, and this in turn will alter the grid potential
and charge the grid either negatively, that is
put more electrons into it, or positively, that is
take free electrons from it. When the grid is
made negative it will reduce the electron
stream flowing from the filament to the plate,
and reduce the current in the external plate
circuit or coil. By a proper mode of connec-
tion it is possible to make the changes of grid
electrification of such sign and nature as to
sustain the fluctuations of the plate current,
which, in turn, by the mutual inductive action
of the plate and grid coils, create the appro-
priate variations of grid potential.

The grid and plate coils are then said to be
coupled for production of oscillations. The
plate current then consists of a steady direct
current, on which is superimposed an alter-
nating current, or the plate current fluctuates
in strength. The power required to produce
these oscillations comes from the battery in the
plate circuit, but the power is transformed
from direct current (D.C.) power to alternating
current (A.C.) power.

The action of the thermionic valve in this
respect has been compared with a steam
engine. The steady pressure of the steam is



JANUARY 20, 1923 THE WIRELESS WORLD AND RADIO REVIEW 520

applied to push forward the piston, but to make
the piston oscillate or move backwards and
forwards alternately, the steam must be
admitted to the cylinder by means of the slide
valve, first on one side of the piston and then
on the other. To make the engine self-acting
we have to connect the slide valve by some
mechanism with the piston so that motions of
the piston move the slide valve in the proper
manner to maintain the oscillations of the
piston. The steam may be compared with
the electrons emitted by the filament; the grid
is analogous to the slide valve, and the external
plate current to the motions of the piston.

The above analogy is, however, very
imperfect, and a much better one is as follows :
If we connect together in series a Bell magneto
telephone, a carbon granule microphone trans-
mitter, and a couple of cells of a battery, a
current will flow through the carbon and
through the coils of the telephone. If we hold
the diaphragms of the transmitter and receiver
near together the receiver will emit a shrill
musical note, and continue to emit it as long
as the two instruments are close together.

The reason is as follows. Small noises in
the room set the diaphragm of the transmitter
in vibration. This causes compression of the
carbon granules, and in turn varies the current,
and this makes the receiver emit a sound.
This sound actuates the transmitter, and this
again reacts on the receiver. Hence con-
tinuous sound waves are emitted by the system,
and the power to produce them is drawn from
the battery.

Just as this coupled receiver and transmitter
generate low frequency oscillations of electric
current in their circuit, so the coupled ther-
mionic valve circuits react on each other and
create high or low frequency electric oscilla-
tions in the plate circuit according to the
capacity and inductance in the circuit. To
radiate electromagnetic waves we have to
utilise these oscillations to produce similar
oscillations in an aerial wire, or radiative circuit.
The simplest method, then, of producing
undamped or continuous waves (C.W.) by a
thermionic valve is by an arrangement as
follows :-

Let V (see Fig. 86) be the valve of which P
is the plate or anode cylinder, G the grid, and
F the filament. Let B, be the battery which
provides current for incandescing the filament,
and r the regulating resistance. Let the grid
be connected with the filament through a coil
of wire L2, called the grid coil, and let the

plate P be connected with the filament through
another coil L, and a key K and high voltage
battery B, giving a voltage of 200 to 400 volts or
more. The negative terminal of B., must be
in connection with the filament. This battery
B, must be shunted by a condenser C2. The
coil L1 is also shunted by a condenser C,. If
the degree of coupling or closeness of the
coils L L2 is adjusted, and the direction of
their mutual inductance correct, then, as already
explained, continuous oscillations will be set
up in the circuit of L1 which are superimposed
upon the steady or direct current produced by
the battery B,. The frequency (n) of these
oscillations will be determined by the capacity
of the condenser C, and the inductance of the
coil L1 in such fashion that -

5033n -
CIL,

The capacity C1 must be measured in micro -
farads or fractions of a microfarad, and L,
must be measured in millihenrys, or fractions
of a millihenry, and the square root of the
numerical product of C, and L, divided into
the number 5033.

Fig. 86. Arrangement of Circuitd for producing
continuous electric wares (C.W.) by a thermionic

valve.

The condenser C1 is connected to the coil L1
by sliding contacts b b3 so that the inductance
L, can be varied. Also the condenser C, is'an
adjustable capacity indicated symbolically, by
the arrow crossing two parallel black lines.

In actual practice the coil L1 is made by
winding enamelled copper wire in close turns
on an ebonite or fibre tube about 4 or 6 ins. in
diameter. The enamel is then scraped or
rubbed off a narrow strip parallel to the length
of the cylinder, and enables rubbing contacts
of brass to be slid along a bar and so make
contacts at places b1. b2, b3, b4, as desired with
the copper wire. The condenser C, is made of
a number of semi -circular plates of aluminium
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spaced a little way apart, which are attached to
an axis. These plates are so fixed that they
can be turned to sandwich in, more or less,
between a number of fixed semi -circular plates.
The fixed and movable plates are the two
plates of the condenser, and by rotating the
movable plates so as to bring them more or less
in between the fixed plates, the capacity of the
condenser is varied (see Fig. 87).

By Courtesy i Marconi's W;reless Telegraph Co., Ltd

Fig. 87. .4n air condenser of variable capacity
formed with a set of fixed semi -circular metal plates
and similar movable plates,which latter can be brought
more or less into proximity to the former by rotating
the ebonite head of the axis carrying the movable plates.
N.B.-Part of the condenser in this illustration is
shown cut away so as to enable the structure to be

seen and understood.

2. RADIATION OF CONTINUOUS WAVES.

We have next to make provision for using
these oscillations to create continuous electric
waves. We have seen that when high fre-
quency oscillations are set up in a straight rod
or wire with metal plates at the end, called a
Hertzian oscillator, the result is to radiate
electromagnetic waves which we have explained
to be vibrations propagated along the electro-
lines proceeding from the free electrons in the
wire, the rapid to and fro movements of which
are the electric oscillations in that wire.

This radiation is effected by connecting to
the contact b, an aerial wire A, which consists
of two or more copper wires which rise vertically
into the air a certain height, and then run
horizontally a certain distance, and are insulated
at the far or free end (see Fig. 86). At the
same time we connect another point b4 on the
inductance coil L, through a current -reading
instrument A, called a hot wire ammeter, to a
plate E sunk in the earth, or it may be the
water -pipes of a building.
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The aerial A has a certain electrical capacity
with respect to the earth, and may be regarded,
therefore, as another condenser joined across
a section of the coil L, between the points b,
and b4. By suitably choosing the points of
contact b3 and b4, we can tune together the
oscillatory circuits composed respectively of
the condenser of capacity C, and the section L,
of the inductance coil, and also the capacity C
of the aerial and the section L, + La of the
inductance coil by making the adjustments so
that the product C,L, is equal to the product
C3 (L1 + L1).

If, then, we close the key K, the battery B.,
will send a stream of electrons from the
filament of the valve to the plate, and they will
find their way back through the coil LI. If the
grid then becomes slightly negative the electron
stream from the battery will be reduced, and
by the inductive action of the coils L, and L,
this reduction of plate current can be made to
give the grid a slight positive charge, and this
then increases the electron stream. Accord-
ingly fluctuations are set up in the plate
current. The object of the condenser Cr
shunted across the high voltage battery is to
provide a path for the high frequency oscilla-
tions thus created in the plate circuit. The
varying potential of the terminals of the
condenser C, then sets up sympathetic oscilla-
tions in the aerial wire, and this results in
electromagnetic waves being radiated from it
in an uninterrupted stream. The ammeter A
placed just above the earth plate E then
indicates a steady high frequency current,
which is called the aerial current.

In the actual 'apparatus the two coils L, and
L2 are wound on ebonite tubes or in flat spirals,
and so arranged that they can be brought near
to or separated from each other to vary the
mutual inductance. This coupling must ex-
ceed a certain value if the oscillations are to
be created by the thermionic valve and electric
waves radiated from the aerial. We can deter-
mine the frequency of the oscillations when
we know the wavelength required or used from
the simple relation-

frequency x wavelength = velocity of wave.
The velocity of electromagnetic waves through
air is nearly 300,000 kilometres per second.
Hence, to produce a wave of 300 metres wave-
length requires oscillations at the rate of one
million per second in the aerial. The standard
wavelengths for amateur wireless telephony and
for " broadcasting " lie between 35o and 425
metres. Hence a 400 metres wave requires
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750,000 oscillations per second in the aerial.
Let us then suppose that we have set up
at some place, an aerial and continuous wave
(C.W.) generating valve plant, as above
described. We can suppose it set in operation
and to radiate continuous waves say of 400
metres wavelength. These waves are called
the carrier waves.

Next, suppose we have at some other place
a receiving station at which there is an aerial
properly tuned to the wavelength of the wave
sent out by the generating station, and that
this receiving aerial is coupled to another closed
oscillatory circuit comprising an inductance
coil and a condenser with the capacity adjusted
to tune it to the aerial circuit (see Fig. 88).

The waves from the transmitting station
would strike the aerial of the receiving station
and would set up in it feeble electric oscilla-
tions of the same frequency. These would
generate other similar oscillations in the as-
sociated closed condenser circuit. The
terminals of this last condenser would then
alternate in potential alternately being positive
and negative.

Suppose, next, that we connect to these
condenser terminals to the plate of a two -
electrode rectifying valve in series with a
telephone, as in Fig. 88.

Fig. 88. 1,8intple form of receiving circuit for IV ireless
Telephony. A i8 the aerial, P the aerial tuning
coil, C is the tuning condenser and V a Fleming
rectifying valve, T is the telephone. W represents the
arriving carrier waves.

The valve when its filament Is incandescent
would permit negative electricity or electrons
to pass from the filament to the plate inside
the bulb, but not in the opposite direction.
Hence, the telephone coils would be traversed
by a steady unidirectional or direct current.

This kind of current produces no effect on
the telephone except to create a slight " tick "
or sound at the moment the steady current
begins or ends. Suppose then that we insert

in the external grid circuit of the valve in the
transmitting apparatus the secondary circuit
of a small telephone induction coil I (see Fig.
89), and in the primary circuit of the coil a
carbon microphone M and battery B3. If
we speak to this microphone mouthpiece the
result will be to create in the grid circuit a
fluctuating electromotive force, which will
have the wave form of the speech sound, and
will have a low frequency or audio -frequency
as it is called, because it falls within the limits
of the frequencies used in audible speech.

Fig. 89. Circuits of a simple form of wireless tele-
phone transmitter showing the speaking microphone 31
coupled inductively through an induction coil I to the
grid circuit L, of the thermion ic valve.

The effect of this will be to increase or
diminish the amplitude of the carrier waves
radiated. In other words, the speech made to
the carbon microphone M will modulate the
amplitude or height of the carrier waves exactly
in accordance with the frequency and wave
form of the aerial vibrations made by the voice
of the speaker.

Let us then consider what the effect of
this will be on the receiving apparatus just
described. Any increase or decrease in the
amplitude of the carrier waves will increase or
decrease in the same proportion the direct
or rectified current which flows through the
magneto telephone in series with the rectifying
valve. Hence, if speech is made to the
microphone transmitter inserted in the grid
circuit of the transmitting valve, the current
in the sending aerial, and the amplitude of the
carrier waves and therefore the current through
the Bell telephone in the receiving current, will
vary or change in nearly the same manner as
the changes of air pressure made by the voice
of the speaker near the microphone.

(To be continued)
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Note on Electro-Magnetic Screening.
By R. A. WATSON WATT, B.Sc., F.Inst.P. and J. F. HEW, Member I.R.E.

Published by permission of the Radio Research Board.

IT is widely recognised, in a general way,
that some part of the energy picked up
by a radiotelegraphic receiver may enter

the system otherwise than by the antenna,
and that, notably in a receiver consisting of a
frame antenna and a multistage amplifier,
the amount of energy picked up by the ampli-
fier and its accessories may be far from neg-
ligible. There does not however appear to
be much published data from which the
magnitude of such effects may be inferred.
The results of some experiments, incidental
to other work, may accordingly be of interest.

The Radio Research Board's Station at
Aldershot, which is concerned with the inves-
tigation of atmospherics, is situated within a
wavelength of another station handling high
speed C.W. traffic on a power which, at the
time of the experiments, was about i i kW.
This station provided an admirable test for
interference prevention. The general nature
of the phenomenon in question was well
shown by the following experiment, doubtless
frequently carried out elsewhere.

The signals from the adjacent transmitting
station were found to be nearly as strong on
the amplifier system disconnected and with
its input terminals short-circuited as on the
normal arrangement, slightly detuned from
the 1,650 -metre wave, and with a " rejector "
circuit in the grid lead. The frame was
therefore detuned completely and the tests
continued with the first grid terminal short-
circuited to its filament terminal. The signals
were still audible with the last two stages
(L.F.) of amplification alone operative in the
disconnected amplifier.

The amplifier, still short-circuited, was
now placed, with its batteries, in a sheet -iron
case at ground level. Signals were now
inaudible so long as the telephone headgear
was at the level of the amplifier, but the
raising of the operator's head, with headgear
in position, half a metre above the amplifier
served to bring up readable signals. (It
should be noted that throughout all the work
to be described there was no heterodyne or
autodyne oscillator, the signals in question

being keying impulses and generator noise
treated as " spark.") Signal strength in-
creased rapidly as the observer raised his head
still further, and very loud signals resulted
from the observer standing on a stool, so that
the telephones were some 2.2 metres above
ground. A still further increase of signal
strength was obtained if the observer stretched
out his arms crosswise.

It appeared therefore, that a very important
supply of energy was reaching the input
end of the amplifier by stray capacities or
other means from the " capacity aerial "
formed by the output apparatus.

SHAFT HOLE(b)

Fig. 1.
IRON

5CRr-'

The Screening (i--,der.

It was accordingly decided to screen the
whole of the apparatus, with the exception of
the frame aerial, and to provide for carrying
the screening to the extreme of practicability.
The form of screening chamber adopted is
shown in Fig. 1, and consists of a shell of
sheet iron 0.063 ans. thick, with all joints
between sheets turned outwards and auto-
genously welded by the oxy-acetylene process.
The only breaks in the shell are (a) the main
entrance for apparatus and observer; (b) On.
hole in roof to admit driving shaft of a
recorder ; (c) four holes to admit leads.
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The main entrance (a) is provided in the
form of a one -metre cube annexe welded to
the main chamber, with a channel 1.25 cms.
wide by 2.5 cms. deep round the top. Into
this fits the flange of a lid of the same thickness
of iron sheet, and the joint can be sealed by
mercury in the channel.

The shaft hole (b) is similarly sealed by an
annular channel of mercury, in which rotates
a flanged cup carried on the driving shaft.
Insulated leads passing through holes (c) are
run through U tubes of iron welded into the
shell, and also containing mercury.

The arrangement thus provides an almost
continuous shell of iron, free from vertical
orifices, and with several vertical channel walls
subtending an angle of several degrees below
all horizontal orifices. It might accordingly
have been expected, a priori, that the filling
of the seals with mercury would be an
almost unnecessary refinement, as indeed
proved to be the case.

The effectiveness of the screening was
tested by observations on the local transmitter
and on the Eiffel Tower signals. A frame
antenna measuring 1.2 M. X 0.75 m. was tuned
by an ebonite variable condenser, and directly
coupled to an amplifier with five H.F. stages
of amplification, resistance -capacity coupled,
rectifier, and one L.F. stage, transformer
coupled, with iron -screened transformer.
Negative potential was applied to the last grid
until signals were reduced to inaudibility or
unreadability, and the voltage required accepted
as a measure of the signal strength.

With whole apparatus in the open, 46 volts
negative had to be applied to the seventh grid
to reduce signals from either Aldershot or
Eiffel Tower to practical inaudibility.

With the frame antenna in the open, but
the amplifier and its accessories and all save
a few centimetres of lead inside the screen,
the voltages required to reduce signals to
virtual inaudibility were 36-38 in the case of
Aldershot, 34-36 for Paris.

With the frame inside the screening chamber
but projecting halfway into the annexe, as in
A, Fig 2, the lid being left off, Aldershot's
signals were not noticeably altered, while Paris
was now inaudible with about 3o volts negative.
The frame remaining at A, the lid was closed
but not mercury sealed. Paris was now
completely inaudible without the application
of negative potential, while Aldershot could
be reduced to complete inaudibility by 6 to 8
volts.

Withdrawing the frame to position B,
entirely within the main portion of the screening
chamber, the lid being closed but unsealed,
resulted in the complete elimination of signals
from either source. Opening the lid by some

cms. gave signals from Aldershot which
could be neutralised by 6 volts.

The amplification was now increased by
the introduction of a further L.F. stage.
This brought signals in the open to such a
strength that they could not be neutralised
by ioo volts negative on the eighth grid.
With the lid of the annexe open, the frame
was now placed in the positions C, D, E and F,
Fig. 3, and observations made on Aldershot
signals. The signal strengths were :-at C 12
volts, at D 3o volts, at E 10 volts, and at F 36
volts.

D
E

c

Fig. 2. Fig. 3.

It will be noted that these results form a
very pretty demonstration of the action of a
frame antenna. Essentially the frame consists
of two vertical antenna, the two vertical
sides of the frame, coupled in opposition.
In position C both sides were insufficiently
screened, and moderate signals resulted.

In position D however, one side was as
favourably placed for reception as before,
while the second was more effectively screened.
Thus the opposition was between a well -
screened and a badly -screened antenna ; the
difference was not now, as in the normal case,
merely due to the phase difference between the
two opposed potential differences, but between
two potential differences of very different
magnitudes. Thus, although the two poten-
tial differences were less in the D position
than at C, their difference, which determines
the signal strength, was much greater, giving
a 3o volt signal. At position E the screening
had again approached equality for the two
sides, and the signals fell to 10 volts.
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Reverting to the principal experiment, it
will be seen that an output signal voltage of
46 volts in the open fell to 36 volts when the
amplifier gear was screened, and that prac-
tically complete screening was attained without
mercury sealing.

Thus it may fairly be concluded that some
20 per cent. of the output voltage, or nearly
40 per cent. of the output energy was due to
direct reception on the amplifier, its batteries,
leads, and telephones. In considering this
somewhat startling value, it must not be for-
gotten that it was attained under conditions
which were not particularly favourable to
direct reception by the gear.

The high frequency stages of the amplifier
were resistance capacity coupled, the coupling
resistances being of carbonised cellulose, so
that there were very few possible linkages of
the signal lines of force through inductive
loops in the amplifier, such as might account
for direct reception on a transformer -coupled
amplifier. In the L.F. stages the transformers

were cased in stout iron screens, cases and cores
being connected to the common low potential
terminal of the amplifier, so that again the
design minimised direct reception. The ampli-
fier was mounted on a table, some half -metre
above ground, the accumulator H.T. and L.T.
batteries being on the ground. The long
lead (about 4 metres) of twisted lighting flex
connecting the frame to the amplifier lay on
the ground, while the amplifier was outside the
screen, so that the diminution of signal strength
on moving the amplifier into the screen is not
to be accounted for by leakage through the
earth capacity of this lead.

It must then be concluded that in all frame
antenna work, especially for direction finding,
very special care must be taken to ensure that
the amplifier gear itself does not behave as a
remarkably effective antenna. While circum-
stances and experimental conditions would
not often justify a large screen such as that
here described, a sheet -iron case to enclose
the amplifier gear need not be bulky or costly
and is most desirable.

The Exhibition of the Physical Society of London.
The annual exhibition of the Physical

Society of London and the Optical Society,
held at the Imperial College of Science and
Technology, South Kensington, on January
3rd and 4th, presented a selection of apparatus
of particular interest to those interested in
radiotelegraphy and telephony, and in elec-
trical matters generally.

The fine show of apparatus manufactured
by the Cambridge and Paul Instrument Co.,
Ltd., included the Moullin voltmeter, designed
to supply the need of a high frequency current
instrument for low voltages which does not
cause appreciable alteration in the constants
of the circuit ; the Eccles valve -maintained
tuning fork for generating voltages and currents
having amplitude and frequency suitable
for use in measurements of the magnifying
powers of amplifiers ; and a reed hummer
designed to produce oscillations of audio -
frequency used in bridge -testing, the model
shown being that approved and adopted by
the British Post Office for telephonic measure-
ments.

The products of the Concordia Electric
Wire Co., Ltd., were represented by a selection

of wires used for all electrical purposes and for
wireless sets and aerials. The Dubilier con-
denser Company (1921), Ltd., exhibited several
new types of condensers both for wireless
and power line protection ; and the Dubilier
insulator specially designed for continuous
wave wireless. Regarding the latter the manu-
facturers claim that it is unbreakable both
mechanically and electrically.

The Edison Swan Electric Co., Ltd., had a
collection of lamps manufactured by them
including Neon lamps and W.T. valves.
The firm of Adam Hilger, Ltd., of Camden
Road, London, N.W., had assembled various
types of optical and physical apparatus, among
which their optical sonometer is of special
interest, applicable as it is to the study of
wave forms in connection with wireless
telephony. The optical sonometer records
the pressure variation caused by sound waves,
and the instrument is so designed that the sound
waves are received by a horn attached to a
diaphragm, the inner face of which is platinised.
Light from a suitable source is brought to a
focus on the diaphragm, and the beam then
brought to an intense point image upon a
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revolving drum provided with photographic
paper. In this way a continuous record
of the deflection of the diaphragm is obtained.

The numerous electrical exhibits of Messrs.
Elliott Brothers (London), Ltd., mainly
measuring and testing instruments, included
their direct reading potentiometer in which
a special feature is the high insulation obtained
by the enclosure of all current -carrying
parts.

Everett, Edgcumbe & Co., Ltd., of Hendon,
provided a comprehensive display of electrical
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Among the apparatus shown by Negretti
and Zambra, a useful little instrument for
providing a forecast of the weather claimed
attention. The weather forecaster may be had
in a convenient form which has the size and
appearance of a watch. Of the other portable
forms, one is for use in conjunction with a
barometer, whilst the other combines both
barometer and forecaster in an instrument
about io ins. in diameter. Among their
other electrical exhibits, H. W. Sullivan, Ltd.,
provided a display of radio -telephony trans -

Zenith Manufacturing Co. Electric Rectifier for charging accumulators from D.C. supply.

measuring and controlling instruments ranging
from a 2 -in. " Dwarf " pattern, specially
adapted to wireless requirements, to a 200,000
volt voltmeter.

Evershed & Vignoles, Ltd., presented a
series of insulation testing instruments. Gam-
brell Bros., Ltd., of Merton Road, London,
S.W., exhibited models of their inductances,
tuners, amplifiers and various components
for experimental work. Igranic Electric Co.,
Ltd., of Bedford, were represented by exhibits
of their inductance coils. Nalder Bros. &
Thompson, Ltd., of Dalston, London, pro-
vided a selection of measuring and testing
apparatus manufactured by them.

miners and receiving sets, and also their
standard wavemeter (40 to 25,000 metres).
The Zenith Manufacturing Company, of
Willesden Green, London, exhibited resistances,
rheostats, etc., and in particular their " Acdic "
electrolytic rectifier which was shown under
working conditions. This rectifier, it is claimed,
possesses important advantages, being self-
starting and entirely automatic in operation.

The Mullard Radio Valve Co., Ltd., of
Balham, London, S.W., in addition to various
accessories for wireless experimental work,
including valve sockets, resistances, condensers
and telephones, displayed a selection of
transmitting and receiving valves.
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Wireless Club Reports
NOTE.-Under this heading the Editor will be pleased to give put, ,ttion to reports of the nn ttings of Wireless
Clubs and Societies. Such reports should be submitted without coecring letter and worded as concisely as
possible, the Editor reserving the right to edit and curtail the reports if necessary. The Editor will be pleased
to consider for publication papers read before Societies. An Asterisk denotes affiliation
with the Radio Society of Great Britain.

Correspondence with Clubs shouhl be addressed to the Secretaries direct in every case unless otherwise stated.
Cambridge University Wireless Society.*
Hon. Secretary, Mr. J. B. Hickman, 4, Rose

Crescent, Cambridge.
On November 6th a paper was read to the Society

by Flight Lieut. de Burgh, R.F.A., who dealt with
the various methods of radio-goniometry. He
described the loop, Bellini Tosi and the unilateral
systems of direction finding, and also gave an
account of directional work in connection with
aircraft. The meeting closed with a discussion
and a very hearty vote of thanks was passed to
the lecturer.

On November 13th, Lieut. G. W. N. Cobbold,
M.A., of the Signals Experimental Establishment,
Woolwich, lectured to the Society. His paper
was a description of a method of measurement of
the constants of an aerial, i.e., capacity, inductance
and resistance. At the conclusion of the lecture
this apparatus was shown working, and the con-
stants of the small laboratory aerial were found.

On November 20th, Mr. T. Hollingworth, M.A.,
Peterhouse, of the National Physical Laboratory,
Teddington, gave a most interesting lecture. The
substance of his discourse was " The Application
of Theory to Radio Practice." To some his iretnarks
seemed rather pesimistic. He pointed out that
although the pure mathematics and what it showed
was always right, yet there were limits to the
function of the mathematician. There were con-
stants that were not constant, and other factors
that might be put down and solved in a differential
equation, yet actually in practice the result might
be very far removed from what the theory would
indicate. Pure mathematics gave the law, but
the quantitative result could often not be obtained
with any degree of accuracy. So the practical
working had to be associated carefully- with what
the theory would show. The theoretical side must
always be borne in mind, but its limitations must
be intelligently noted, or there would be serious
discrepancy.

The Thames Valley Radio and Physical
Association.*

Hon. Secretary, Mr. Eric A. Rogers, 17, Leinster
Avenue, East Sheen, S.W.14.

A meeting was held at the headquarters of the
Association on January 4th, 1923, with Mr. C.
Appleton -Smith in the chair. The minutes of the
previous meeting being confirmed, the Chairman
called upon Mr. Jocelyne to give his lecture on
" Induction." With a series of experiments and
liberal blackboard sketches, the lecture proved
both interesting and instructive. At the end of
the lecture questions were answered by Mr. Jocelyne,
and a vote of thanks was accorded him for his
work.

The Chairman then read out the list of dates
on which the Technical Committee is to give

Radio concerts to local hospitals, and the members
were also informed of the lectures arranged for
January and February. On this occasion ten
new members were passed for membership, and 28
members and eight visitors were present.

On January 18th, Mr. Dowse will lecture on
" Sound," and an exhibition of members' sets will
be held on January 25th, 1923.

Leeds and District Amateur Wireless Society.*
Hon. Secretary, Mr. D. E. Pettigrew, 37, Max -

borough Avenue, Chapeltown Road, Leeds.
A general meeting was held at the Grammar

School on January 5th, Mr. IV. G. Marshall being
in the chair. The minutes of the previous meeting
having been accepted and other business discharged,
the Chairman called upon Mr. T. Brown Thomson
to lecture upon the " Transmission of Photographs
by Wireless."

The lecturer sketched the methods that have
been used since 1847, paying particular attention
to the efforts of Knudsen in 1908. Mr. Thomson
expressed his belief that it would soon be possible
to transmit an ordinary negative without the use
of special plates, and advocated the use of undamped
waves for such a transmission. Various methods
of transmission using spark, arc, or valve were
briefly considered, and arrangement of receiving
apparatus examined.

A valuable discussion arose after the conclusion
of the lecturer's remarks, there being some very
original but quite practical remarks put forward.
Synchronisation again received close discussion.
The problems of atmospherical disturbances and
harmonics of GBL were touched upon, but soon
abandoned as they tended to dishearten the meeting.

Mr. Thomson was heartily thanked for his paper,
and the meeting closed after Mr. J. O'Donohoe
had been elected Chairman for the next meeting.

Stoke-on-Trent Wireless and Experimental
Society.*

Hon. Secretary, Mr. F. T. Jones, 3110, Cobridge
Road, Hanley.

A meeting of the Society was held at the Y.M.C.A.,
Hanley, on Thursday, January 4th, under the
Chairmanship of Mr. Bew. After the ordinary
business of the meeting was concluded a lecture
was delivered by Mr. R. \V. Steel, on " Sources
of Electric Current." In the opening portion of
his address he explained the nature of electricity
by means of the Electron theory, and then pro-
ceeded to describe the various methods of producing
electricity, classifying them under four main head-
ings: Frictional, Chemical, Thermal and Dynamical.

A series of lectures has been arranged to take
place on alternate Thursdays, the next of which will
be given on Thursday, January 18th, by Mr. L. F.
Fogarty (Treasurer, Radio Society of Great
Britain), on " Rectifiers."
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Wandsworth Wireless Society.*

Hon. Secretary, Mr. F. V. Copperwheat, Wands-
worth Technical Institute, High Street, Wands-
worth, S.W.18.

By the courtesy of Capt. E. S. Davis, members
of the above Society were afforded an interesting
evening on Wednesday, December 20th, at " The
Pavilion," Marble Arch, better known probably
as 2 BZ.

On arrival, the party were admitted to the
private theatre and several films of an educational
character were shown, these being interspersed
with broadcast music. During the changing of
one of the films the opportunity was taken of
recording wireless telephony and music on a
diet aphone.

The announcement that loud speakers could be
made out of tooth powder tins caused no small
comment, but upon producing the instrument
so named, and subjecting it to severe working
conditions, those present had to admit that this
was possible, at least as far as 2 XL was concerned.
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Oldham Amateur Radio Society.*
Hon. Secretary, Mr. W. Schofield, 92, Sharpies

Halt Street, Oldham.
The above Club has now been formed, and the

following officers elected :-Chairman, Mr. J.
Everett ; Hon. Treasurer, Mr. H. Hinchcliffe ;
Instrument Steward, Mr. W. J. Potts ; Librarian,
Mr. J. 0. Gardiner ; Committee, Messrs. H.
Humphrey, C. Mills and R. Grimshaw.

At the last meeting the Chairman, Mr. Everett,
started a morse class which will be carried on during
the first half-hour of each meeting. On the same
occasion Mr. Humphrey gave a very clear and in-
teresting explanation of electrical signs used in
wireless circuits. At this meeting it was decided
to begin upon the construction of a four -valve set.

The weekly meetings of the Society are held on
Fridays at .8.30 p.m. At the next meeting to be
held on Friday, January 12th, 1923, Mr. Everett
will give a paper on " Aerial Construction," and
on Friday, January 19th, Mr. Potts will lecture
on " Electrical Units."

The amateur ,lotion of H. J. Cheney of Birmingham, 5 JZ.
The workshop was a source of envy to most of

the visitors, as were some of the pieces of both
amateur and professional apparatus displayed.

After partaking of refreshments kindly provided
by their host, the party proceeded to inspect the
Power House, with its generators, main distribution
panels, air compressors and battery rooms.
Altogether a more enjoyable evening would have
been almost impossible, thanks to Capt. E. S.
Davis, the organiser, Goldwyn Bray and Gaumont,
Ltd., and The Marconi Wireless Telegraph Company,
who kindly lent the films.

The Society has now commenced its new session
and intending members should apply to the
Secretary.

The North Lincs. Wireless Society.*
Hon. Secretary, Mr. N. Harrison, 323, Cleethorpes

Road, Grimsby.
The Society held its first annual social gathering

at the Japanese Café on January 3rd. There was
a record attendance, about seventy sitting down
to supper. Proceedings opened with a whist
drive, followed by songs by Mr. Bentinck, and an
excellent forty-five minutes magical entertainment.

Supper was followed by the presentation of
prizes which in the ladies' case took the form of
handkerchiefs, and in the gentleman's a wireless
set. The President, Mr. E. H. Dutton, gave a
short address outlining the growth and objects
of the Society.

Southend and District Radio Society.*
Hon. Secretary, Mr. A. L. Whur, 4, Wimborne

Road, Southend-on-Sea.
At the general meeting held at headquarters,

76, Queen's Road, Southend-on-Sea, Mr. H. Jagged
gave a very interesting lecture on various small
pieces of apparatus used in connection with wireless
matters. The advantages and disadvantages of
various kinds of coils and coil holders used for
Wireless reception were discussed by the lecturer,
who showed by means of drawings convenient
methods of mounting coils and making plug-in
H.F. transformers, resistances, tuned anode coils
etc.

The Chairman, Mr. D. L. Plaistow. then spoke
about a new permanent radio detector known as
the Phonephane, and said that he hoped to have
one shortly for experimental purposes and to be
able to give a short lecture on it at a later (late.

The Secretary would be pleased to hear from
anyone in the district who is desirous of joining
the Society.
Cowes District Radio and Research Society.*

Hon. Secretary, Mr. L. Ingram, I, Mill Hill Road,
Cowes. I.W.

At the headquarters on lVednesility, December
6th, two papers, one entitled " Some Scientific
Aspects of Wireless," and the other " Freak
Transmissions," were read by Mr. Ellis. the Vice -
Chairman.
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The Wembley Wireless Society.*
Hon. Secretary, Mr. W. R. Mickelwright,

A.M.I.E.E., 10, Westbury Avenue, Alperton,
Wembley, Middlesex.

On November 25th, about 30 members had the
pleasure of visiting Northolt Transmitting Station
by kind permission of Mr. Brown of the G.P.O.

The party were met by Mr. Evans and Mr.
Wilson, wha conducted the members over the
station where the plant and apparatus was explained
in detail. Great interest was displayed in the
generating plant, switchboards, arc transmitters.
valves, and receiving apparatus, and also the three
450 ft. masts and fan -shaped aerial.

Before leaving the President gave a brief address
of thanks to the hosts for the cordial reception
which they had so kindly given to the menbers
of the Society.

Lectures have recently been given by Mr. H. W.
Gregory on " The Inductive Effect of Iron," by
Mr. B. J. Axten on " The Valve," by Mr. W. E.
Wallis on " Notes on Circuits," and by Mr. H. W.
Comben on " Inductance and Capacity."

The Society has now erected a new aerial mast,
the better aerial enabling lecturers to demonstrate
the merits of various apparatus, such as tuners,
condensers, etc.

The social evening on December 8th, arranged
by Messrs. Hawking and Lewis, with a committee,
was a great success, over 100 members and friends
being present. The Society's membership continues
to increase, and the meetings become more interest-
ing and instructive each week, as additions are
made to the Society's apparatus and equipment.

On December 14th, Mr. B. J. Axten gave a
on Oscillating

Valve." Anti -radiation circuits were described,
and the steps necessary to prevent radiation were
demonstrated.

Mr. W. A. Robinson has presented the Society
with a detector panel, and it is proposed to add
stages of anplification to this, so that a loud speaker
will always be available at the Thursday evening
meetings.

It is thought that if other Societies would give
beginners instruction on the correct use of their
sets the interference caused by local amateurs
would soon be eliminated.

Battersea and District Radio Society.
Hon. Secretary, Mr. F. J. Lisney, 66, Newland

Terrace, Queen's Road, S.W. 8.
The first annual meeting of the Society was held

at the headquarters, " The Invitation," Cairn's
Road, S.W.11., on December 28th.

It was decided to hold two meetings a week,
commencing on January 1st Mondays, from
7.30 p.m., buzzer and experiments ; Thursdays,
7 p.m. buzzer, 8 p.m. lectures and demonstra-
tions.

An aerial has been erected, and the experimental
three -valve panel is in hand. This panel will be
drilled by Mr. Howling, and assembled on Thursday
evenings, members making and winding coils
where possible. The wiring will be of such a
nature as to facilitate easy connections of any
circuit or apparatus to be tested.

Subscriptions have now been fixed at 10s. per
annum for seniors, and 5s. per annum for juniors
(under 18), payable quarterly in advance ; all
new members to pay in addition an entrance fee of Is.
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Mr. Howling has promised to continue his weekly
lectures and to supply apparatus until the ex-
perimental panel is finished. These lectures are
particularly interesting to those building new sets,
as all values and dimensions are plainly set out.
Anyone willing to give a lecture or demonstration
is asked to communicate with the Hon. Secretary.

All amateurs in the district are cordially invited
to join the Society, and are assured of a continuance
of instructive and entertaining meetings, full
particulars of which can be obtained from the
Secretary.

Norwich and District Radio Society.
Hon. Secretary, Mr. H. A. Greenfield, 160,

Queen's Road, Norwich.
The inaugural meeting of this Society was held at

the Y.M.C.A., St. Giles', Norwich, recently. and
thirty-one members wee enrolled. The Chairman,
Capt. H. J. B. Hampson, in his opening remarks,
said that in consequence of the strides that had
been made in the science in radio, both during
and since the war, many societies had sprung
up, and although the number of those interesting
themselves in the subject in Norwich was now
considerable, there was as yet no radio society.
In this Norwich was, he said, behind many less
important provincial centres, and it was to remedy
this that the meeting had been called.

The Chairman went on to outline the possible
scope of a local society, and among other things
mentioned lectures both of an elementary and
more advanced nature in order to assist all to
learn more concerning this subject.

Passing to the interference caused by the un-
skilled use of rea4tion, Captain Hampson said
he thought that a society could do much to re-
move this nuisance by helping the inexperienced
to acquire the knowledge necessary to handle
their sets without causing disturbance to others.

Regarding affiliation to the Radio Society
of Great Britain, the Chairman said that
although this was in his opinion a very desirable
thing, and one to be put into execution as soon as
possible, he felt that the Society ought, perhaps,
to become established before incurring the expense
of this.

Mention was made of a Society mart at which
members could exchange apparatus among them-
selves, of field days during the summer months
and of the appeal recently broadcast from Marconi
House by Captain Ivan Fraser of St. Dunstan's
on behalf of the blind wireless amateur.

In conclusion the Chairman suggested that the
annual subscription should be 10s. 6d., with a
reduced subscription for schoolboys. The meeting
then proceeded to the election of officers, with the
result that Captain H. J. B. Hampson was elected
President, and Mr. H. A. Greenfield Hon. Secretary
and Treasurer, while the Committee was formed of
the following gentlemen :-Messrs. K. H. A.
Newhouse, J. G. Hayward, W. G. Hurrell, G. A.
Rudd, A. P. Cooper, C. H. Moore and J. E. Nickson.

The Society had been fortunate in acquiring
the use of a room at the Y.M.C.A. for weekly
meetings as the result of the kind consideration
accorded to them by the Y.M.C.A. Secretary, Mr.
0. L. Whitmee. Meetings will be held weekly
on Fridays at 8 p.m., to which all who are desirous
of joining the Society are cordially invited.
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Leeds Y.M.C.A. Wireless Society.
Hon. Secretary, Mr. N. Whiteley, Wireless Section

Y.M.C.A., Albion Place, Leeds.
A meeting was held on .January 1st to discuss the

rules of the Society and other business. It was
decided to accept the room offered by Mr. Mills,
which will be used as an experimental room and
workshop. and it is hoped, providing the necessary
grant is forthcoming, to install a four valve receiving
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set. The set will be constructed and made by
members them elves, and will provide a good
opportunity for beginners to gain some practical
experience.

A Technical Advisory Committee has been elected,
consisting of Messrs. Whiteley, Parker and Boocock.
who will also be responsible for the scheme in
detail. Mr. G. Boocock was elected Chairman
for the ensuing month.

British Wireless Relay League.

READERS will remember that in the
issue of The Wireless World and Radio
Review for August 26th, 1922, page

697, an armuncement appeared regarding the
formation, under the auspices of the Man-
chester Wireless Society, of a British Wireless
Relay League which had the approval of the
Postmaster -General.

The success of the Transatlantic Tests
held this year, which, in America were
organised by the American Radio Relay
League, has naturally given a stimulus to the
similar enterprise in this country, and con-
sequently the following letter, which has been
forwarded to the Secretaries of the wireless
societies throughout Great Britain, will be
of particular interest.

15/1/23.
DEAR SIR,-A meeting of the above

League, which has the approval of the
Postmaster -General, was held in Man-
chester on Thursday, January 11th, and
it was decided to circularise the wireless
societies of Great Britain with a view to
obtaining their co-operation in the manage-
ment and control of the League. In view
of the recent enormous success of the
Transatlantic Tests, it is desirable that
every effort should be made to maintain
the enthusiasm which has been shown
in America, France, Holland and other
countries, and, in the opinion of the pro-
moters, this can only be done by enrolling
all wireless experimenters in Great Britain.
Mr. Pocock, Editor of The Wireless World
and Radio Review, has been elected Hon.
Secretary, and it was unanimously decided

to adopt the Wireless World and Radio
Review as the official organ of the League.
A request has been forwarded to the Radio
Society of Great Britain asking that the
matter of the League be included on the
Agenda at the Annual Conference to be
held in London on January 24th, when a
suitable membership has been attained.
The question of districts will be discussed,
and suggestions from all those interested
will be appreciated. Amended rules are
attached herewith.

Yours faithfully,
H. GREEN.

President.
It will be seen that the proposal is to bring

up the question of a British League before
the Annual Conference, which takes place
on January 24th, and in order to ensure the
success of the League, the heartiest co-opera-
tion of all societies and individual amateurs
is necessary. The organisation and manage-
ment of such a League is no longer a matter
which can be directed by one Society alone,
but this work must be undertaken by the
co-operation of all the societies through some
such means as the Conference of Wireless
Societies, which it is now understood are to be
held at more frequent intervals than annually
as in the past.

The present officers of the League are :-
President, Harold Green, A.M.I.E.E.,

A.M.I.M.inE. ; Traffic Manager, Y. W. P.
Evans ; Hon. Treasurer, W. H. Lamb ; Hon.
Secretary, Hughs S. Pocock, The Offices of
The Wireless World and Radio Review, 12-13,
Henrietta Street, W.C.2.

es
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The Tungar Rectifier
By A. RUSHTON, M.Sc., A.M.I.E.E.

THE present article deals with the results
and oscillograms obtair ri in an ex-
periment performed .,n a B.T.H.

Tungar rectifier used for charging secondary
batteries. The Tungar rectifier is a self-
contained device for changing alternating
to direct current and transforming it down
to the required voltage. Its chief parts com-
prise a bulb, or two -electrode valve (which
performs the i ectification), a transformer, a
reactance in the larger sizes, a D.C. fuse plug
and a bayonet adapter to fit the standard lamp-
holdm

The bulb or valve is filled with argon and

garage type, 5 to 3 amperes, 7.5 to 15 volts
D.C., the auto -transformer having primary
tappings for 105, 115 and 125 volts at 6o cycles.

A diagram of connections is shown in Fig. 1.
The rectifier is suitable for charging 3 or 6

cells, according to the position of the D.C.
fuse, for which two sockets are provided just
under the cover. The charging current de-
pends entirely upon the number of cells and the
condition of charge. A 3 -cell battery will
take approximately 5 amperes, a 6 cell battery
3 amperes, and a 9 cell battery 1.5 amperes.
Therefore, to use the rectifier, it is only
necessary to connect the D.C. leads to the

Ily Courtesy of the British Thomson-Houst,,n Co., Ltd.

Schematic view of the Tungur apparatus connected up to AC Supply and. arranged to deliver accumulator
charging current.

has two electrodes, a low voltage tungsten
filament (the cathode) and a graphite electrode
(the anode). The current can only flow
through the valve from anode to cathode, that
is, from the graphite electrode to the tungsten
filament. Thus the valve acts as a rectifier
and if supplied from an alternating current
source, one half -wave is completely suppressed
and a pulsating unidirectional current results.
This valve action also has the important
advantage of preventing the batteries from
discharging back through the rectifier in the
event of the alternating current supply being
cut off for any reason.

The Tungar rectifier on which the present
experiments were carried out was of the home

battery, taking care of polarity ; insert the
adapter in a convenient lampholder and turn
on the switch.

Tests were made at 6o and 83 cycles per
second, the latter being the frequency on
which the rectifier was to be used ; the supply
voltage being Io5 volts in each case. The
A.C. input was measured by means of ammeter,
voltmeter and w attmeter. The rectifier was
used to charge six accumulators, the direct
current being measured by two ammeters,
a moving -coil and a moving -iron, and the
voltage by a moving -coil and a moving -iron
voltmeter. The moving -coil instruments, of
course, measure the true average value of the
current and voltage, while the moving -iron
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instruments (the readings of which depend
upon the square of the current through them)

Fux

c,

Fig. I.

measure the equivalent or root mean square
(R.M.S.) values.

Alternating.

Fre-
quency Volts. Amps.

6o 105
6o 105
83 105
83 105

Watts.

the period, the negative half -wave being sup-
pressed during the other half period. In Figs.
4 and 5 the positive half -wave of current
occupies less than half the period, the charging

Fig. 4.

current being zero for more than half the
time. This is caused by the back E.M.F. of
the battery which prevents current flowing
when the forward E.M.F. from the rectifier
is less than the back E.M.F. of the battery.
The effect of this and more particularly the

TABLE I.

Power Average
Factor Volts.

a 58 55
2134 127
o.56 55
153 105

0.90
O'59
O'93
0.65

H-7
14' 3
i.o

Direct.
Oscillo-
gram.

R.M.S.
Volts.

Average R.M.S.
Amps. Amps.

18.8 Fig. 2
14'4 2'45 4'12 ,, 3

18.4 5) 4
14'4 1'75 3'0 ,, 5

N.B.-The tests on 83 cycles were made after those on 6o cycles.

Readings were also taken with the D.C.
side of the rectifier open -circuited

The results obtained are given in Table 1.
By means of the Duddell high -frequency

oscillograph, oscillograms were taken of the

j: 83
OPEN CIRCUIT E T.! F 1 I OPEN CIRCUIT E M Fj. PO

Fig. 2. Fig. 3.

current and voltage supplied to the battery
and of the voltage of the rectifier on open -
circuit. These are shown in Figs. 2, 3, 4,
and 5. In Figs. 2 and 3 (open circuit) the
positive half -wave of voltage occupies half

suppression of the negative half -wave is to
make the average current small compared
with the maximum ; thus in Figs. 4 and 5,
the maximum is about 4 times the average

MOLTS
jUtPCRE3

183

Fig. 5

current. The ripples which occur in the
wave of open -circuit E.M.F. disappear as
soon as a small current (0.2 amperes) is taken
out of the rectifier. The ratio of the equivalent
or R.M.S. value to average value is known
as the form -factor of the wave, while the ratio
of maximum to R.M.S. value is known as
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the crest factor. These values have been
calculated and are entered in Table 2.

being found as the average height of the
product of the current and voltage waves,

TABLE 2.

Oscillo-
gram.

Fre-
quency

Input
Watts.

Output 1
Watts.

Effi-D.C.
ciency

Per

Volts. D.C. Amperes.

cent. Maxm. Form
factor

Crest
factor

Maxm. Form
factor

Crest
factor

Fig. 2 6o 55 40.8 r6 r 17 3 6o 127 39 3o.7 16.8 ro I'17 9'35 r68 2'27
4 83 55 40'2 1'67 2'18

, 5 83 105 30 28.6 16'3 ro I' 13 735 2'45

The capacity of a battery depends upon the
quantity of electricity stored, that is, upon

fid t where i is the current at any instant.

If the current supplied to the battery is a varying
one, as it is in this case, then the quantity
stored equals /, t, where 1, is the average
value of the current during the time t. This
is, of course, measured on a moving -coil
instrument, and if a moving -iron instrument

By Courtesy of the British Thomson -Houston Co., Ltd.

The Tungar Battery Charger designed to give an
output of about 2 ampere&

is used (as is often the case because of cheap-
ness) quite an erroneous idea of the quantity
supplied during the charge will be obtained.

In order to calculate the efficiency of the
rectifier, it is necessary to know input and out-
put in the same units. The power on both
sides is not constant but pulsates about a
certain mean value. The average input is
measured on the wattmeter, the average output

that is f i e d t From this the efficiency

has been calculated. the results being given
in Table 2.

As regards efficiency, the Tungar rectifier
does not show up so well as, say, the mercury
vapour rectifier, but it is cheaper in first cost.
It is much more efficient than the method of
charging cells off the roo or 200 volt D.C.
lighting mains, unless charging is only carried
out when lighting is required.

When the supply is alternating current the
Tungar rectifier should be most useful for
charging small cells employed in wireless and
other work.

The great points in favour of the Tungar
rectifier are its simplicity and compactness.
There is very little to go wrong and it can be
left unattended for almost any period.

The above experiments were performed in
the Electrical Engineering Department of the
City and Guilds (Engineering) College, S.W.7,
under the direction of Professor T. Mather,
F.R.S., to whom the writer's thanks are due.

THE
RADIO SOCIETY OF GREAT BRITAIN

PRESIDENTIAL ADDRESS
& ANNUAL CONFERENCE

On January 24th, at the Institution of
Electrical Engineers, London, at 2.3o p.m.
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The Transatlantic Tests
NOW that the Transatlantic Tests

are over, a great keenness to know the
results is bound to exist among all

those who participated in and watched the
progress of these experiments.

Owing to the enormous amount of work,

" receive the daily reports from your good
" self and Dr. Corret that we are unable to
" think intelligently about the matter at this
" early date. Our expectations have been
" so completely surpassed and the success
" of your listeners has been so great that all

Any night since the Transatlantic Tests.

however, which has fallen upon Mr. Philip
R. Coursey, the organiser of the tests, we
must exercise our patience, as the task with
which he is confronted is a formidable one.

The number of letters to be dealt with
and the information contained therein to be
extracted, is very great. He is devoting all
his efforts to the completion of his report
for publication at an early date, and it is hoped
before very long to give full details of the results
achieved. It is understood that the tabu-
lated results up to the present have reached
o6 pages of manuscript.
In the meantime it is interesting to read

the following extracts from a letter which he
has received from Mr. K. B. Warner, Secretary
of the American Radio Relay League, who was
responsible for making the necessary arrange-
ments on the American side.

December 21st, 1922.
Mr. Schnell has handed

" me yours of November 29 and it is
" my pleasure to acknowledge.

" It has been so entirely awe inspiring to

sorting out results.

" of our standards are swept away. We can
" only say that to British and French amateur
" radio is due the very highest cbtrunenda-
" don, and we offer our sincere congratulations.

" I suppose this will be the last eastbound
" transmission test-your fellows have done
" the thing so conclusively that there will be
" no thrill in further attempts. Doubtless,
" however, many of them will request
" American stations to send at another time
" for them to listen to, and I wish that you
" would be at particular pains, if possible,
" to point out that the transmission during
" these tests has not represented any particular
" departure from our routine amount of
" transmitting, and that on any night in good
" weather, particularly Saturday night, regard-
" less of whether there are special tests or
" not, the amateur air in the United States
" is just as occupied as it has been during these
" transatlantic tests. Your men should be
" able to listen in at any time of any night
" and hear American amateurs working DX.
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" I wonder if you can imagine how interested
" we are in the apparatus used by your amateurs
" in the marvellous reception. Your results
" proved that you have found the right corn-
" bination, and it is undoubtedly of an order
" superior to what American amateur radio
" is using.

" With renewed congratulations and ap-
" preciation of your great help in our behalf,
"I am . . . .

" K. B. WARNER."
With reference to the suggestion in this letter
that tests may now take place at any time

regardless of specially organised arrangements,
it should be noted that experimenters in this
country have been hearing American amateur
stations at other times than during the test
periods. The remark with regard to the
efficiency of British receiving apparatus are
of interest.

With regard to the success of the trans-
missions from this side of the Atlantic already
reported briefly in this Journal it is understood
that full details have already been mailed, and
will be available for publication in the next
issue.

Notes.
A Lecture by Sir Oliver Lodge.

Sir Oliver Lodge will give a Silvanus Thompson
Memorial Lecture at the Technical College, Leonard
Street, E.C.2, on January 26th, at 7.30 p.m., on

The Basis of Wireless Communication." There
will be interesting demonstrations in the laboratories
and many pictures and instruments will be_on view.

An Association of Radio Manufacturers.
An Association which already includes many of

the principal British manufacturers of wireless
apparatus has been formed for the purpose of
taking up questions of common interest to the
trade upon which united action may on occasion
be desirable. The avowed objects of the Association,
which is known as the National Association of
Radio Manufacturers, are to straighten out the
somewhat chaotic conditions at present obtaining
in this new industry, but without exercising control
as a " ring," and to establish fair and equitable
conditions of trading. All manufacturers qualified
for membership of the British Broadcasting
Association are eligible for membership of the
National Association of Radio Manufacturers.

Special Speech Transmission from America.
The Wireless World and Radio Review lots been

informed by Mr. W. J. Crampton that a special
message to British Amateurs will be transmitted
next Saturday night from America by Mr. Henry
Edmunds, a well-known pioneer in electrical
engineering, who is at present on a visit to
America.

Mr. Crampton wrote to Mr. Edmunds to the
effect that it would be of special interest if he could
arrange to speak by wireless telephone from one of
the American broadcasting stations, in view of the
great interest which British amateurs are taking in
the transmissions of WJZ and others. In reply
the following message has been received :-

" Through Courtesy American Telephone &
next Saturday 9-10 p.m., American time speech
10 minutes from New York WEAS 400 metres
from Henry Edmunds to Wireless Amateurs of
England."

It is understood that the transmissions will be of
10 minutes duration ; from 9 to 9.10 and 10 to
10.10 p.m. American time, or 2 to 2.10 and 3 to
3.10 a.m. Sunday, British time.

Any reports of the reception of this message will
be cabled to America on Monday the 22nd inst..

so that anyone receiving the message is requested
to forward his report at once ; either to this office.
or to Mr. W. J. Crampton direct at 73, Queen
Victoria St., E.C.4.
Offices of the British Broadcasting Company.

The offices of the above Company are now
located in Magnet House, Kingsway, London.
Broadcasting in Norway.

A comprehensive scheme for the development
of wireless broadcasting in Norway is under con-
sideration, and it is reported that the companies
concerned propose to popularise the movement
by providing receiving apparatus for hire by -

subscribers at an annual fee. Application has been
made for leave to build a large radio -telephone
station in Christiania in order to broadcast press
exchange news and weather forecasts over the
whole of Southern Norway.

The receiving station of Mr. A. N. Jackson Ley at
Nottingham, which is ingeniously contained in u

writing -desk.

Wireless Installations in France.
The French Under -Secretary for Posts and Tele-

graphs recently stated that about fifty thousand
private wireless installations were in use in France.
Wireless Reception in a Motor -Car in Motion.

Some experiments made a short time ago by the
Daimler Company in conjunction with Marconi's,
showed that broadcast transmissions could be heard
quite distinctly in a motor -car travelling at 20
miles an hour, the actual speed, of course,
making no difference. The equipment was all
contained in a neat case close to the near side
arm rest, no nerinls being visible.
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Opera Broadcast. Lowe Co., Ltd. ; Leslie McMichael, Ltd. ; M. W.
The broadcasting of the actual performance Woods ; Economic Electric, Ltd.

of Grand Opera, an experiment hitherto unat- Proposed Wireless Societies.
tempted, was accomplished with remarkable It is proposed to form a wireless society in
success on Monday, January 8th, and the nights Pirbright and district. Mr. W. Day of the Gardens,
following, when parts of the production at Covent Pirbright, Surrey, who has kindly consented to act
Garden Opera House, of Mozart's " Magic Flute," as Secretary pro tem, will be pleased to hear from
and other operas, were transmitted from 2 LO, those interested. A radio society is also to be
the London broadcasting station. formed in Doncaster and district and all interested

This innovation was brought about by arrange- are invited to communicate with Mr. Ernest F.
ment between the British Broadcasting Company Brett, 51, Highfield Road, Doncaster.
and the British National Opera Company, with the
assistance of the Covent Garden electrical engineer, Senator Marconi on the Transatlantic Ex -
Mr. W. J. Crampton, and the engineering staff periments.
of the General Post Office. Transmission from the The recent successful experiments in Transatlantic
theatre was effected by microphones placed midway wireless telegraphy, carried out by members of the
between the stage and the auditorium, and con- Radio Society of Great Britain, were warmly com-
nected by a specially. installed underground cable mended by Senator Marconi in an interview with
to Marconi House, whence the music was broadcast. The Timm Referring to the suggestion, however,
Reports of the reception of the operas have been that in view of the short wavelength employed
entirely satisfactory, and testimony as to the in the experiments (200 metres and a maximum
purity and volume of the music has been forth- power of one kilowatt and a half) the existing high
coming from many parts of the country. Contrary power stations for long-distance communication
to expectation, the vocalists were heard more were therefore unnecessary. Senator Marconi dis-

agreed. These
high poser
stations, he ex-
plained, using
wavelengths
up to 30,000
metres and
power up to
350 kilowatts,
were not un-
necessary, be-
cause expe-
rience had
shown that
with shorter
wave! en gt his
and lower
power a e -

liable service
under certain
atmospheric
conditions
could not be

maintained. The experiments made by the Radio
Society, he pointed out, were carried out in the
winter months and in the early morning hours,
when wireless transatlantic signalling was least
difficult, though there was no satisfactory ex-
planation for the phenomenon.
Progress of the British Empire Exhibition.

In order to house the large number of exhibits
of mechanical and electrical equipment and appara-
tus which has already been entered for the British
Empire Exhibition, it has been found necessary
to extend the Machinery Hall by the addition
of about 70,000 square feet. The mechanical
exhibits are being organised by the British Engineers*
Association, and electrical exhibits by the British
Electrical and Allied Manufacturers' Association.
2 LO Received at Coventry on Crystal Sets.

It is reported that members of the Coventry
and District Wireless Association have been re-
ceiving from the London broadcasting station
(2 LO) on simple receiving sets, in spite of the
fact that these are usually considered to have a
range of only 25 to 30 miles.

distinctly than
the orchestra,
although the
presence of the
instruments,
even during
solo passages,
could always
be detected.
As was to be
expected, the
strength of the
voices depend-
ed, to some
extent, on the
position of the
singers in re-
lation to the
microphones,
and the imagi-
native listener
could thus
locate the
whereabouts of each performer.

Owing to the placing of the microphones it was
possible to detect very clearly the usual sounds
proceeding from the auditorium, the buzz of
conversation, and the hand -clapping of applause
being remarkably distinct. This enterprising series
of experiments concluded with the close of the
opera season, but in consequence of widespread
public appreciation, it is hoped to carry out similar
transmissions in the near future.
The Model Engineer Exhibition.

Among many other interesting features on
view at the Model Engineer Exhibition recently
held at the Royal Horticultural Hall, West-
minster, was a display of wireless apparatus, and
at frequent intervals during each day demonstra-
tions were given. Exhibits of wireless apparatus
and accessories for experimental work were
shown by the following firms :-J. B. Bower & Co.,
Ltd., of Wimbledon ; Wainwright Manufacturing
Company, Ltd. ; F. Yates & Sons, Ltd. ; Grafton
Electrical Company ; A. W. Gamage, Ltd. ; Peto
Scott Co. ; G. Z. Auckland & Son ; Bowyer,

7 he amateur receiving 8tation of Mr. B. H. Read of Brundall, Norwich.
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Calendar of C
Friday, January 19th.
LEEDS AND DISTRICT AMATEUR WIRELESS SOCIETY.

Lecture on " The Armstrong Super -Regenerative
Receiver," by Mr. H. F. Fardley, M.I.R.E.

SHEFFIELD AND DISTRICT WIRELESS SOCIETY.
At 7.30 p.m. At the Dept. of Applied Science,
St. George's Square. Lecture on " Practical
Construction of Wireless Apparatus," by Mr.
Brookes.

THE RADIO SOCIETY OF HIGHGATE.
At 7.45 p.m. At the 1919 Club, South Grove.
Sale of apparatus.

OLDHAM AMATEUR RADIO SOCIETY.
At 8.30 p.m. " Electrical Units," by Mr. Potts.

Saturday, January 20th.
LAMBETH FIELD CLUB AND MORLEY COLLEGE

SCIENTIFIC SOCIETY.
At 7.30 p.m. Lecture on " Epochs in the
Development of Wireless," by Mr. J. J. Denton,
A.M.I.E.E.

Sunday, January 21st.
At 3.5 p.m. Daily Mail Concert from PCGG,
The Hague, on 1,050 metres.

Monday, January 22nd.
9.20 to 10.20 p.m. Dutch Concert PCGG,
The Hague, on 1,050 metres.

IPSWICH AND DISTRICT WIRELESS SOCIETY.
At 8 p.m. At 55, Fonnereau Road. Lecture by
Mr. S. Cork.

PUDSEY AND DISTRICT RADIO SOCIETY.
At the Mechanics' Institute. Ordinary meeting.

Tuesday, January 23rd.
Transmission of Telephony at 8 p.m. on 400
metres, by 2 MT, Writtle.

Wednesday, January 24th.
ROYAL SOCIETY OF ARTS.

At 8 p.m. At John Street, Adelphi, W.C.
Lecture on " The New Methods of Crystal
Analysis and their Bearing on Pure and Applied
Science." By Sir W. H. Bragg, F.R.S.
HALIFAX WIRELESS CLUB AND RADIO SCIENTIFIC

SOLI ETY.
Lecture on " Short Wave Transmission and
Reception," by Mr. P. Denison.
EDINBURGH AND DISTRICT RADIO SOCIETY.
At R.S.S.A. Hall. Lecture by J. G. W. Thompson.

MALVERN WIRELESS SOCIETY.
Lecture on " Telephones and Loud Speakers."

Thursday, January 25th.
ILFORD AND DISTRICT RADIO SOCIETY.

Lecture on " Wireless Waves and Harmonics."
LUTON WIRELESS SOCIETY.

At 8 p.m. At Hitchin Road Boys' School.
Exhibit and Demonstration, by A. J. Wells.
DEWSBURY AND DISTRICT WIRELESS SOCIETY.
Lecture by Mr. Whiteley (Bradford).

HACKNEY AND DISTRICT RADIO SOCIETY
At the Y.M.C.A., Mare Street, E.8. Informal
meeting.
At 9.20 to 10.20 p.m. Dutch Concert from
PCGG, The Hague, on 1,050 metres.

urrent Events
Friday, January 26th.

RADIO SOCIETY OF HIGHGATE.
At 7.45 p.m. at the 1919 Club, South Grove.
Lecture on " Direction Finding," by Mr. Wise.

MANCHESTER WIRELESS SOCIETY.
Discussion.

LEEDS AND DISTRICT AMATEUR WIRELESS
SOCIETY.

Instructional Meeting. Lecture on " Construc-
tion of Inter -Valve Transformers," by S.
Kniveton.

SHEFFIELD AND DISTRICT WIRELESS SOCIETY.
At 7.30 p.m. At the Dept. of Applied Science,
St. George's Square. Practical Demonstration.

Correspondence
To the Editor of THE WIRELESS WORLD AND

RADIO REVIEW.
SIR,-Referring to the subject of The Armstrong

Super -Regenerative Receiver, I find that the circuit
recently given by Mr. Harris works very well,
but I would suggest the following modifications :-

(1) The American broadcasting band of wave-
lengths is slightly under ours, and if the dimen-
sions given by Mr. Harris are followed the con-
denser should be placed in shunt with the tuning
coil instead of in series with the loop.

(2) The intermediate tappings are not required,
as I find the minimum W.L. of coil as given
about 340 metres.

(3) Vernier adjustments to the variable
condensers are a big help, and on the oscillating
valve rheostat an immense advantage.

(4) The inductance windings should be in
the same direction as the variometer coils.

(5) Although some American writers state
C.W. signals cannot be received well, I find no
difficulty in their reception, in fact Morse signals
were the first heard on this remarkable and
tricky circuit.

E. R. W. FIELD.
To the Editor of THE WIRELESS WORLD

AND RADIO REVIEW.
SIR,-I think your readers will be interested

to learn that I have received a communication
from Messrs. Reid, Sharman & Co., Solicitors to
Captain Bolitho, informing me that Captain
Bolitho is the inventor of the Super -Regenerative
Circuit, and that the instrument built by me and
described in The Wireless World and Radio Review
of October 21st last, is covered by Captain Bolitho's
patent, 156330.

Jantutry 5th, 1923.
PERCY W. HARRIS.

BROADCASTING STATIONS.
Regular evening programmes, details of which

appear in the daily press, are now conducted from
the following stations of the British Broadcasting
Company

London 2 LO 369 metres.
Birmingham 5 IT 420
Manchester 2 ZY 385
Newcastle 5 NO 400

PP
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Questions and Answers
NOTE.-This section of the magazine is placed at the disposal of all readers who wish to receive advice

and information on matters pertaining to both the technical and non -technical sides of wireless work. Readers
should comply with the following rules :-(1) Each questions should be numbered and written on a separate sheet
on one side of the paper, and addressed " Question and Answers," Editor. THE WIRELESS WORLD AND RADIO
REVIEW, 12/13, Henrietta Street, London, W.C.2. Queries should be clear and concise. (2) Before sending in
their questions readers are advised to search recent numbers to see whether the same queries have not been dealt
with before. (3) Each communication sent in to be accompanied by the " Questions and Answers " coupon
to be found in the advertisement columns of the issue current at the time of forwarding the questions. (4) The
name and address of the querist, which is for reference and not for publication, to appear at the top of every sheet
or sheets, and unless typewritten, this should be in block capitals. Queries will be answered under the initials
and town of the correspondent, or, if so desired, under a " nom de plume." (5) In view of the fact that a large
proportion of the circuits and apparatus described in these answers .are covered by patents, readers are advised,
before snaking use of them, to satisfy themselves that they would not be infringing patents. (6) Where a
reply through the post is required every question sent in must be accompanied by a postal
order for the amount of Is., or 3s. 6d. for a maximum of four questions. (7) Four questions is
the maximum which may be sent in at one time.

" REDESIGNER " (Kent) wishes to convert
his set from one H.F., one detector, one L.F., to one
detector, two L.F., and asks for diagram.

We suggest you adhere to the old arrangement
as we do not think the addition of one note -magni-
fying valve will compensate for the loss of one
high frequency connected valve; but without
knowledge of the three -valve circuit which you use,
we cannot help you much, nor say why the results
are unsatisfactory, but the arrangement of the
detector and two -note magnifier set will be only
limited by the tuning range of the aerial circuit.
See Fig. 1.

" R.H." (Herts.) asks (I) For a diagram of
a crystal valve circuit using a loose coupler. (2)
For the values of various condensers. (3) For the
position of the telephone transformer and particulars
for making same. (4) Where to obtain constructional
details of honeycomb, basket and slab coils.

(1) We suggest you look through this section
in recent issues when you will find a number of
circuits using a crystal and a valve, and you will
be able to choose one which meets your require-
ments. (2) The values of condensers are given in
all recent issues. (3) The primary winding of the
telephone transformer may consist of 3 ozs. of
No. 44 S.S.C., and the secondary, 3 ozs. of No. 34
S.S.C. (4) The construction of coils is fully dealt
with in Mr. Coursey's book entitled " Radio Ex-
perimenter's Handbook." price 3s. 6d., obtainable
from the publishers, 13, Henrietta Street, W.C.2.

" T.C.0." (Southport) asks whether it is an
advantage to use different anode potentials for valves
which are used to function in different ways.

The proposed method of applying the high
tension voltage is correct. As a rule you will find
that 70 volts are required on the low frequency
valves, rather less on the detector valve, and some
adjustment is required to obtain the best potential
for the high frequency valves. These remarks
assume the use of " R " type valves. The adjust-
ment of H.T. potential is just as important as the
adjustment of filament current.

Fig. 1.

" RADIO KLOOFNEK " (Capetown) has a
single -valve set, and asks (1) Whether it is detrimental
to the working of the set to run various leads from the
instruments through a wooden table. (2) Whether
it is possible to insert a microphone in the aerial
circuit and transmit speech for a short distance.

(1) The circuit is working very satisfactorily,
and provided care is taken to properly insulate
the leads, and their length is kept reasonably
short, we do not think any loss of signal strength
will occur through wiring the set on a wooden
table. (2) We suggest you increase the filament
heating battery to 6 volts, and the anode voltage
to 70 volts. It would then be possible with a micro-
phone inserted in the earth lead to transmit tele-
phony for a short distance, provided the coupling
between the grid and plate circuits is made very
close.
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" B.D." (Southsea) asks (1) For a diagram
of a five -valve receiver for use on wavelengths up to
2,500 metres. (2) How could an external heterodyne
be coupled with the receiver. (3) Would the arrange-
ment operate a loud speaker. (4) How to make a
H.F. intervalve transformer for receiving up to
2,500 metres.

( I ) See Fig. 2. A switch is connected in the
aerial circuit to join the A.T.C. and A.T.I. in series
or parallel for short or long wave reception, and a
" tune -stand-by " switch is provided which will
be found useful when tuning in. (2) A small coil
consisting of a few turns is coupled to the anode
coil in the second anode circuit ; only a small
coupling is required. The generator may be an
ordinary heterodyne wavemeter with the coil con-
nected in the anode circuit. When receiving
short wavelengths you may find it an advantage
to couple the first anode coil with the closed circuit
coil. If the circuit oscillates rather easily, the
connections to the filaments (A) should be changed
from - " to -I- (3) You will be able to operate
a loud speaker from this receiver. (4) H.F.
transformers were described in the issues of Septem-
ber 2nd and 16th. The circuit given uses the
tuned anode method of coupling as generally good
results are easier to obtain, both from the operating
and constructional points of view.
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" H.E.C." (Surrey) submits a sample of wire
and asks (1) Its size. (2) If it is suitable for inter -
valve transformer construction. (3) Whether it may
be used to wind a telephone receiver.

(1) The wire is No. 34 S.W.G., S.S.C. (2) The
wire is rather heavy for this purpose. We suggest
you use 3 ozs. of No. 44 S.S.C. for the primary,
and 3 ozs. of No. 46 S.S.C. for the secondary.
The telephone transformer may consist of a winding
of 3 ozs. of No. 44 S.S.C. for the primary, and 3 ozs.
of No. 34 S.S.C. for the secondary. (3) The tele-
phones may be wound with No. 34 S.S.C. wire.
The bobbins should be filled.

" J.P." (Preston).-We suggest you employ
a three -valve receiver, using one H.F., one detector,
and one L.F. connected valves. We cannot name
any particular manufacturer, but the firm you
mention manufacture a unit system from which
you could build up a three -valve set. However, the
better plan is to consult the advertisements in
this journal, and write for the catalogues issued
by the manufacturers concerned and make a choice.
Some firms have a good reputation for their pro-
ducts, and these are generally the most expensive.
To purchase cheap apparatus is a false economy.
The aerial is very satisfactory.

" A.J." (Middlesex).-We consider the result

Fig. 2.

" HIGH FREQUENCY ",(Birmingham) asks
(1) Whether the circuit submitted is suitable for the
reception of broadcast transmission. (2) The dimen-
sions of the reaction coil. (3) Are the values of
components as given in an issue of this journal
correct. (4) Windings of honeycomb coils to cover
all wavelengths.

(1) The circuit is quite suitable, except that the
secondary circuit is not tuned with a variable
condenser, which is probably a slip. (2) The reac-
tion coil should consist of about 100 turns of No. 38
S.S.C., wound on a former with a diameter of 2".
When receiving long wave signals extra coils
may be added in series with the reaction circuit.
The reaction coil coupling should be variable.
(3) The values given are correct. (4) You should
wind about 12 coils, with turns from 40 to 2,500.
For short wavelength work use coils with 40, 60,
95 and 130 turns. The formers may be 2" diameter
and 2" wide.

you have obtained to be quite satisfactory. To
obtain greater signal strength, we suggest you add
one note magnifying valve, and if you wish to
receive broadcasting from the broadcasting stations
situated in the North of England or Scotland,
we suggest you add one high frequency valve
connected as indicated in the issue of September
2nd, page 717. The trouble which you experience
is due to the series parallel switch, and is simply
a matter of tuning. You do not give any par-
ticulars of your coil, so we are unable to definitely
say whether this is the case. The series parallel
switch is connected correctly. We cannot give a
definite reason why the " R " valve works best
with only 27 volts on the plate, but we consider
it is probably due to the use of too low a filament
voltage. Four volts are required as a rule across
the valve filament, which means that a six -volt
accumulator is required if you use a filament
resistance.
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" A.B." (Plymouth) asks for a diagram of a
receiver which will operate a loud speaker when
connected with a frame aerial.

We suggest you use a receiver comprising two
H.F., one detector, and two L.F. valves. The
H.F. valves mai., be coupled by means of a tuned
anod ) coil and a grid condenser and leak (fig. 3). The
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telephony. (2) Whether a licence is necessary
before he can use a receiving set. ,

(1) The diagram given on page 316 of December
2nd issue will meet your requirements. The tuning
inductance may consist of a winding 5" in diameter
and 8" long, with 18 tappings. When receiving
short wavelengths the high frequency intervalve

1E.

Fig. 3.

anode coil suggested is quite suitable. We suggest
you employ a three -coil holder with a complete set
of coils. The H.T. supply for the anodes of the
valves should be adjustable ; in general, valves
which function as H.F. amplifiers do not require
the same potential as those which function as an
1..F. amplifier. For this purpose tapping leads
are indicated. Suitable values of components
are indicated, and it would be as well to
purchase first-class apparatus. To purchase
cheap, or apparatus made by a firm without a
great deal of wireless experience, is a false economy.
A switch is shown for connecting the A.T.C. and
A.T.I. in series or parallel, for short or long waves
respectively, and another has the purpose of con-
necting either the aerial or closed circuit to the
first valve. When tuning in, it is better to connect
the aerial circuit to the valve, and after signals
are heard, to change over to the closed circuit.

" C.F.I." (Hunts.).-The aerial tuning in-
ductance may consist of a winding of No. 28
D.C.C. wire, 5" in diameter and 8" long, and 16
tappings may be taken at equal intervals. The
secondary circuit, which we assume will be tuned
with a 0.0005 condenser, may consist of a winding
4" in diameter and 10" long, wound full of No. 32
D.C.C. Ten tappings should be taken from this
winding at equal distances. Before winding,
the former should be thoroughly dried, and after
the winding is wound on the former, the whole
should be dried out, and only a little insulating
material, such as a good shellac, applied to prevent
the absorption of moisture during use.

" T.S.F." (Hants.) asks (1) For the issue in
which appears the diagram of a receiver suitable
for receiving short and long wave telegraphy and

transformer is used, and the reaction coil may be
coupled to the secondary of this transformer. 
When receiving longer wavelengths, the reaction
coil should be coupled with the aerial tuning
inductance. The construction of intervalve trans-
formers has been described in the issues of Septem-
ber 2nd and 16th. The anode resistance should
have a value of the order of 80,000 ohms. (2) It
is necessary to hold a licence before you conduct
experiments with wireless reception, and you
should apply to the Secretary, the Post Office,
London.

" WORRIED " (Yeovil) asks (1) Who is 2 FQ.
(2) Why his receiver, particulars of which are sub-
mitted, is noisy. (3) The name of the station which
is transmitting speech daily on 3,600 metres. (4)
What is the cause of the variation in atmospheric
strength between the day and the night reception.

(1) 2 FQ is the call sign of Messrs. Burndept,
Ltd., experimental station, Blackheath, London.
A full list of the call signs of experimental and
amateur transmitting stations may be obtaineti
(price 6d.) from the Mail Order Dept., The Wireless
Press, Ltd., 12 & 13, Henrietta Street, Strand,
London, W.C.2. (2) We suggest you fit a filament
resistance to control the filament current of each
valve, and increase the L.T. voltage to 6 volts.
As your H.T. battery has had considerable use,
we think the trouble is due to cells becoming worn
out ; otherwise the circuit is correct. (3) We have
no information of this station, although we believe
a number of German stations are conducting
telephony transmissions on a wavelength of 3,600
metres daily. (4) The whole question of atmos-
pherics is very involved, and we cannot usefully
discuss the question briefly, but we would refer
you to any standard text -book on the subject.
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 HOPEFUL " (Birmingham) wishes to con-
vert his one -valve receiver into a two -valve receiver,
and asks (1) For a circuit showing one H.F. and
one detector valve. (2) For particulars of windings
of the coils. (3) Whether to tune the reaction coil.
(4) Whether he may expect considerably better results
from two valves.

(1) See Fig. 4. Suitable values are marked in.
(2) The aerial coil may consist of a winding 4"
in diameter and 8" long, wound full of No. 22
D.C.C. The anode coil may consist of a winding

Fig. 4.

3" in diameter and 8" long, wound full of No. 28
D.C.C. (3) In this event the tuned anode coil
acts as a reaction coil. (4) We think you will
obtain much louder signals from this two -valve
combination. We have made it as simple as
possible and in such a. manner that very few new
components will be required.

" G .F. " (Bermondsey) asks for the connections
of a valve detector to replace the crystal detector in
his present set.

See Fig. 5, page 76, October 14th issue. We
suggest, however, that you use the single valve
as a high frequency amplifier, and still make use
of the crystal detector for rectification, and we
would refer you to Fig. 2 on page 183, November
4th issue. The anode is tuned by means of a coil
and tuning condenser. This method will give
far better results than would be obtained from
the use of the detector valve by itself.

" C.R." (Weybridge) submits particulars of his
receiver and asks (1) The correct method of joining
a L.F. transformer. (2) For criticism of his receiver.

(1) The correct method of joining a L.F. trans-
former is indicated in Figs. 3 and 4, page 215,
November 11th issue. (2) The wiring diagram
submitted is correct, with the exception of a con-
denser across the primary winding of the L.F.
transformer. In addition, we think you should
use higher anode volts, and very likely your valves
are not satisfactory. Generally very superior
results are obtained when " R " type valves are
used. In this case it is better to use an anode
potential of about 60 volts with a 6 -volt battery
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connected across the filament in series with the
filament resistance. The resistance should be
about 7 ohms, and should be sufficient to reduce the
filament current, so that there is no danger of the
valves burning out. You will notice that we have
connected the filament resistances in the negative
lead, and the grid leak is connected directly
between the grid and negative of the filament
battery.

" R.G." (Som.) refers to Fig. 5, page 216,
and asks (1) For particulars of the anode tuning
coils. (2) How to use a three -coil holder with this
circuit.

(1) The first three valves have each a tuned
anode coil in the anode circuits, and each coil
and condenser should be as alike as possible.
Plug-in coils may be used, or tapped cylindrical
coils are useful. The coil which is shown coupled
to the anode coil of the first valve is the reaction
coil, as may be seen from following out the diagram
carefully. Coupling the reaction coil in this manner
prevents the possibility of energy oscillations being
set up in the aerial circuit. The anode coil should
be made a little larger than the closed circuit coil.
(2) The reaction coil may be plugged in the spare
coil to either of the three coil holders, in which case
care must be taken to prevent oscillating energy
being set up in the aerial circuit. The position
of the reaction coil in the diagram referred to is
simply moved. The wiring remains the same.
Alternatively you could cut out the reaction
coil and couple the first tuned anode coil with the
closed circuit coil.

" R.W." (Dundee) asks (I) for a two -valve
circuit, 1 H.F. and 1 detector, with a switch to dis-
connect one valve. (2) Whether a plate 5'x 2' 6"
is suitable for use as an earth.

(1) See Fig. 5. The tuned anode method of
H.F. coupling is used. (2) This should provide
a good earth.

Fig. 5.

" A.G." (Salisbury).-The circuits referred to
are good circuits for experimental purposes, but
we think you would obtain greater selectivity
and amplification by adopting an H.F. intervalve
transformer connected in the usual manner. The
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transformer windings should be determined  by
experiment to give the greatest step-up in voltage,
and as each winding is tuned with a variable
condenser, the windings should be loosely coupled
in order that tuning one circuit will not greatly
change the tuning of the coupled circuits. For
this purpose the transformer may consist of a
cylinder 3k" diameter with a tapped winding.
The secondary should be constructed so that it may
slide into or out of the primary winding. The
winding should be spaced, to reduce self capacity.
Using the normal method of connection, the H.T.
battery may be common to each anode circuit.
although each circuit will require a different 1-1.'1'.

voltage. The circuits sketched are normal circuits,
with the addition of variable coupling. the provision
of which enables very selective t g, and high
amplification. Suitable valves are indicated. We
think it is not, advisable to use a common H.T.
battery with the type of circuit submitted.

" L .J .V." (Devon) asks (I) For data to enable
bins to construct a current limiter or barreter. (2)
The explanation of a peculiarity experienced when
using a crystal rectifier. (3) Whether it is correct
to be guided by filament current or the cottage applied
to the filaments.

(1) We can give you very little data concerning
the construction of the current limiter. The wire
is of iron or special iron alloy, and is sealed into
a tube which contains hydrogen to prevent the wire
burning. The exact composition of the wire, and
the pressure of hydrogen in the tube is probably
only known to the manufacturers, and very little
information is available for publication. (2) With-
out, a knowledge of the circuit and disposition
of the components of your receiver, we cannot
state why the effects are noticed. We think you
may be sure the crystal does not provide the explan-
ation. (3) The emission from a given filament
depends upon its temperature, which is determined
by the heating current. During the life of the valve,
the filament becomes thinner, and to maintain the
emission, or what is the same thing, to maintain
the heating current at its previous value, a higher
voltage is required. Sending the same current
through the valve in this manner to keep up the
emission gives the filament a higher temperature,
and its life is greatly reduced. The output of the
valve may be maintained by increasing the filament
voltage as the filament becomes old, but if long
life of the valve is desired, the applied potential
should be held constant, and the output he allowed
to fall off. When using valves for reception,
it is usual to be guided by the requirements of the
circuit, irrespective of whether this results in the
valve current being varied.

" EASTERN " (Norfolk) asks (I) Whether
diagram submitted is correct and suitable. (2) May
reaction be obtained by using a two -coil holder,
one coil being a reaction coil and the other forming
a tuned anode coil of the first voice. (3) Whether
an amplifier in his possession ix suitable for use
with the circuit ist (I) above. (4) Whether proposed
arrangement for long wave reception ix suitable.

(I) and (2) The diagram submitted is correct,
but you will notice notification which appeared
in the issue of November 18th. When tuned
stand-by connections are provided, the reaction
coil should be coupled with the aerial coil. It is
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better however to couple the reaction coil and anode
coil together. Reaction effects are easily obtained,
and the Post Office approve of this method of using
reaction. (3) The amplifier in your possession
may be used in conjunction with the tuner, in
place of the telephones of the tuner. The input
circuits of the amplifier should be connected.
provided the H.T.- is connected to the same
side of the filament battery in each case : common
H.T. and L.1'. batteries 11111y be used. (4) The
grid condenser may with advantage be given a
little larger capacity than when receiving on long
wavelengths, and we suggest you try 0.0004 or
0.0005 mfds. The by-pass condensers may have
the same value as for short wave reception. The
grid leak will probably not require changing,
although it is sometimes better to connect a little
higher leak resistance, and we suggest 2 megohms.

" HETERODYNE " (South Wales).- We do
not think you will obtain any increase in output
from your generator by joining the valves in parallel
We suggest you increase the anode and filament
voltage and tighten the coupling between the grid
and plate circuit coils. However, the method of
joining valves in parallel indicated by your sketch
is correct.

" R.A." (Sussex) asks for it practical lest to
determine whether the set is oscillating.

A practical test of oscillation is to touch the
grid condenser of the first valve while listening
with the receivers. if the circuit is oscillating,
a loud poi) will be heard in the receivers when the
connection is touched, and when the finger is
removed.- Ti, stop the oscillations, the filament
circuit and H.T. potential should be adjusted,
and if the circuit persistently oscillates, the reaction
coil Afoul(' be reversed. It will also be better to
connect the grid leak to the + "

" E.C.H." (Doncaster) is situated near a large
5U cycle power transformer and has difficulty in
receiving signals due to the hum.

It is a difficult matter to prevent hum when
one is situated so closely to a large A.C. power
unit. We find that the arrangement which is
very effective in one case is useless in another
case. However, we think you could make up a
rough frame aerial and try the reifult. The hum
which is heard in the telephones before the aerial
is connected generally is not heard when signals
are received. Ve suggest a frame aerial because
the hum is often picked up by the earth lead
having a small P.D. set up across it, and the removal
of the outside aerial reduces the chances of in-
ductive effects. Using H.F. valves in place of L.F.
valves is generally a very effective method of
reducing hum. Ilion core transformers themselves
pick up a considerable amount of L.F. energy due
to the magnetic field set up by the transmission
lines. As a final precaution, the sett may be
completely screened with tin foil, or a tin box,
and the telephone and battery leads wrapped
round with wire and earthed.

" G.R.W." (Watford) proposes to construct
a three -valve receiver to operate a loud speaker and
asks the best arrangement to adopt, with diagram.

The diagram (Fig. 1) on page 249, November 18th
issue, shows the connections of one H.F.. one
detector and one L.F. coupled valves, and may be
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thoroughly recommended. The H.F. coupling
makes use of a tuned anode, and grid condenser
and leak. The anode coil and reaction coil may
be mounted on a two -coil holder in a similar manner
to the aerial and closed circuits. If the circuit
tends to be unstable, you would find it helpful
to connect the closed circuit between the grid
and + L.T. and the leak resistance + L.T. If you
are not accustomed to tuning, we suggest you
connect a switch to connect the aerial circuit or
the closed circuit to the input of the first valve.
Then with the switch in the " stand-by " or aerial
position, signals are tuned in. If the switch is
110W thrown over to the " tune " or closed circuit
position, it is quite easy to alter to tune the secondary
circuit to the aerial circuit.

" W.S.B." (Newport Pagnell) sends us
sketch of his aerial and turns, and asks (1) Whether
aerial arrangement is suitable. (2) How to add a
H.F. connected valve to his crystal set. (3) How to
connect the H.F. transformer tappings.

(1) The proposed arrangement is quite suitable.
and we consider you possess a good aerial. (2) and

(3) As you propose to purchase a tapped H.F.
transformer, the manufacturer will supply you with
a diagram showing how to connect it up. See
Fig. 6.

" E.T." (Middlesex).-A broadcast licence
is granted only to those persons who purchase
apparatus bearing the stamp " B.B.C." The
apparatus which bears this stamp has been passed
by the Post Office, and is such that energy cannot
be set oscillating in the aerial circuit. Persons
who construct their own apparatus are not granted
a broadcast licence, but an experimenter's licence,
if it is considered that their qualifications are such
that harmful effects will not result through the
use of apparatus.

" E.G." (S.W.I6).-(1) Celluloid labels may
be fastened, to ebonite with Prout's elastic glue.
(2) There is no successful solvent of ebonite,
but the surface of ebonite may be softened with
carbon disulphide.

" K.H.F." (India) submits a diagram and asks
fur criticism.

The proposed arrangement is quite suitable
provided single valves are used. It is not necessary
neither is it of much assistance, to connect re-
ceiving valves in parallel for H.F. amplification.

" W.L.B." (Fulham).- See Fig. 7. Suit-
able values are marked in.

(100 r

:71

fig. 7.
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" E.B." (Medstead) asks (1) For criticism of
leis receiver, particulars of which are submitted.
(2) Whether we consider any alteration is necessary.
(3) What stations he should receive.

(1) and (2) The diagram submitted is quite
suitable, although when receiving short wavelengths
we suggest you connect the tuning condenser in
series with the A.T.I. Without a knowledge of the
size of your inductance coil, we cannot estimate
the wavelength range of the set. The value of
resistance given does not help us much, as the in-
ductance coil does not possess resistance in any -
useful sense. (3) We think you will be able to
hear the broadcast transmissions, and also the
transmissions of local amateurs. You may, in
addition, receive the transmissions from higher
power long wave stations.

" H.K." (Gorieston-on-Sea).-(1) The set
to which you refer will time from 250 to 650 metres.
(2) No doubt the method of connecting the valves
is patented, but you may test such circuits in your
experimental work. (3) The H.T. battery may be
60 volts and the L.T. 6 volts. (4) We suggest
you secure a bound volume of this journal for the
half -year ending 30th September, 1922.

" (Wimbledon Park) submits a
diagram of connections and asks (1) For criticism
of the proposed arrangement. (2) For particulars
of a suitable reaction coil which is to be 4f" in diameter
to couple into a tuned anode coil. (3) The approxi-
mate capacity of the aerial in microfarads. (4) What
is the approximate relationship between the dimensions
of the tuned anode coil and the reaction coil for short
wave work.

(1) The proposed arrangement is very suitable
indeed, and is a standard circuit. (2) The reaction
coil marked " R " iu the diagram submitted
may consist of 50 turns of No. 34 D.C.C. wound on
a 4i" diameter former. Three tappings should
be taken. (3) The approximate capacity of the
aerial is 0.00025 mfds. (4) To obtain the correct,
reaction effects the dimensions of the reaction
coil depend largely upon the tuning adjustments
and upon the wiring of the receiver. In general
the reaction coil will require approximately the
same inductance as the tuned anode coil.
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" W.P.A." (Congleton) asks (1) For criticism
of his set. (2) For diagram of one -valve set.
(3) Does the set comply with P.O. regulations. (4)
For design of a three -valve set.

(I) The diagram submitted shows no grid leak
or aerial tuning condenser, otherwise it is correct.
We suggest you use " R " type valves, 6 volts
L.T. and 70 volts H.T. It is better to tune the
aerial circuit with a condenser of 0.001 maximum
capacity, that is, with a condenser made up of
about 61 plates. A vernier three -plate condenser
may be connected across it for fine tuning. The
closed circuit tuning condenser and the inductance
are quite suitable. (2) See Fig. 8. The figure
indicates the method of connecting up one H.F.
valve with one detector valve. The anode of the
H.F. valve contains a coil and condenser which
together tune to the wavelength of the signal.
Suitable values are indicated. (3) The arrange-
ment is permitted by the Post Office. (4) See
figure. This circuit is Fig. 8 with a note magnifier
added. From these two figures you will be able
to add H.F. or L.F. connected valves as desired.

HP' DETECTOR
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" W.E.N." (Lincoln) asks (1) How to prevent
the noise which he hears in the receivers while receiving
or when the aerial and earth are disconnected. (2)
How many turns of No. 30 should be wound on a
21" former to provide reaction between wavelengths
of 200 to 1,000 metres. The reaction coil is to be
coupled to the H.F. transformer. (3) Is he correct
in assuming that if a circuit is using 10 amps. at
60 volts, the watts absorbed in the circuit amount to 600.

(1) We gather from your remarks that the
trouble is due to induction from neighbouring
mains. Provided the noise does not exist when the
signals are being received, we think you have
nothing to worry about. It is a difficult matter
to remove the noise. We.suggest that if possible
you use a counterpoise in place of the earth con-
nection, and also try screening the telephone
leads by wrapping them round with soft iron wire
connecting them with earth. (2) A suitable re-
action coil would consist of 100 turns of No. 30
S.S.C. wound on a 21" former. We suggest you
provide three tappings, as the amount of reaction
required depends largely upon the wiring of your

Fig. 8.

" H.D.K." (Clapham) asks (1) For the gauges
of the samples of wire submitted. (2) Are any of
the wires submitted of use in building a telephone
transformer. Is the iron wire suitable for the core
of a transformer. (3) For particulars to enable
him to construct a telephone transformer. (4) 18
there any good book published dealing with the
construction of telephone transformers.

(1) Particulars of the samples of wire submitted
are as follows :--(a) 34 D.S.C. copper ; (b) 38
S.S.C. copper : (c) 39 S.S.C. copper ; (d) 37 S.S.C.
copper ; (e) 21 enamelled copper ; (f) 18 bare
copper; (g) Gauge 22 iron wire. (2) and (3) We
suggest that for the primary winding of the telephone
transformer you use No. 39 S.S.C. copper wire
and for the secondary No. 34 S.S.C. wire. The
core may be built up of the No. 22 iron wire. We
suggest you build a core 1" in diameter and 4" long.
The primary winding should be wound on first,
and may consist of 4 ozs. of No. 39 S.S.C. wire.
The secondary may consist of 21 ozs. of No. 34.
The high resistance telephones may be connected
in series with the telephone transformer primary,
and a third winding on the transformer is not
recommended. (4) We do not know of a suitable
publication to which you may be referred.

receiver. (3) The power absorbed by a direct
current circuit in watts is equal to the voltage
drop across the circuit, times the current flowing
in the circuit, therefore the example quoted above
is correct.

" AMATEUR ELECTRIC " (Cheshire) sub-
mits a diagram of the connections of his receiver and
asks (1) Whether the connections are corrects (2)
The correct method of connecting L. F. valves. (3)
How to add a H.F. panel, using the H. 10. trans-
former method of amplification.

(1) The connections of the unit system are
not quite correct. We suggest you add a closed
circuit, and a grid leak and condenser. Pre-
sumably the latter was omitted from the sketch
in error. (2) Calling the beginning of the primary
and secondary windings II' and IS respectively,
when the two windings are wound in the same
direction, IP is connected with + H.T. and IS with
the grid. OP and OS are connected with plate
and filament respectively. (3) See Fig. 5, page 113,
October 21st issue.

" H.A." (Lancs.) asks (1) Which of two aerials
will be better for sh9rt wavelength reception. (2)
Whether the four -valve receiver described in the
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issues of July 15th, -July 22nd and .1 nowst 121h is
suitable for the reception of broadcast transmissions.

We suggest you use the single wire aerial which
is 80' long and 20' high. (2) The receiver referred
to is quite suitable, provided the reaction coil is
coupled with the anode coil as shown in the issue
of November 25th.

" G.F." (Ealing) asks (I) Whether he may
expect to satisfactorily operate a loud speaker from
a two valve receiver-one detector and one low
frequency. (2) Whether the arrangement, one H.F.
valve, one crystal detector and one L.P. valve will
provide sufficient signal strength to operate the loud
speaker.

(1) You will not be able to successfully operate
the loud speaker from a two -valve receiver. (2)
This arrangement will probably not provide
sufficient signal strength for 7our purpose. We
suggest you employ one H.F., one detector and
two L.F. eonnected valves as given in Fig. 4,
page 386, December 16th issue.

" L.J.N.K." (Rugby) submits a diagram of
connections and asks (I) Whether a receiver connected
up in the manner indicated is liable to radiate energy.
(2) /s it advisable to provide a reaction coil with
inductive value similar to the tuning coil. (3) What
power will operate a Weston relay. (4) Is the above
relay suitable for operating a Syphon recorder.

(1) The arrangement proposed will not radiate
energy under ordinary circumstances, and may
therefore be recommended. (2) The size of the
reaction coil depends largely upon the construct ion
of the receiver, and we suggest the reaction coil
be provided with tappings. (3) The Weston. relay
will operate with a current of 0.2 milliamperes.
(4) The Weston relay is suitable for slew speed
recording purposes.

" H.B.F." (Liverpool) submits is diagram of
connections for our criticism.

The proposed arrangement is fairly suitable.
We suggest you connect a switch in the aerial
circuit for connecting the condenser in series with
the aerial t g inductance when receiving short
wavelengths. A vernier condenser is very useful
in the aerial circuit. The grid condenser should
have a value of 0.0003 mfds., and the grid -leak
2 megohms. A condenser of I mfd. should be
connected across the H.T. battery. If the set
tends to oscillate, the connections of the secondary
of the N.F. transformers should be made between
the grid and the + L.T.

" E.McK." (Glasgow) submits a diagram of
the receiver he proposes to build and asks (I) Should
the H.F. transformer be mounted in sewh a manner
that the reaction coil may be moved over it. (2)
1.9 it necessary to tune the reaction coil. (3) Are
the condensers having values 0.0005 mfds. and 0.001
mfds. suitable. (4) Will the receiver function
efficiently on all wavelengths provided the tuning
is properly carried out.

(I) The reaction coil should lie mounted so that
it may swing near the H.F. transformer. We
would refer you to the articles on "Experimental
Station Design " in the issues of September 2nd
,and September 111th. (2) It is not necessary to
tune the reaction cod. although in some eases it is
helpful. We suggest you provide a tuning con-
denser of 041003 tulds. 6a this purpose. (3) The
capacity of the viniable eondensers suggested is
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quite suitable. (4) The receiver should function
efficiently providing the tuning is properly carried
out.

" A.O.G." (Cornwall) refers to the Armstrong
super -regenerative circuit, and asks -several questions.

1Ve are afraid you do not understand the principles
underlying the operation of the Armstrong super -

regenerative receiver. It is not possible to con-
struct such a receiver having a maximum wave-
length of 8,000 metres. In the suggested diagram
there are a large number of errors, and in addition
you propose to use it in conjunction with an ordinary
open aerial. We suggest you abandon the idea
of constructing this receiver ; in any case it should
not be used except with a loop aerial having 2' sides.

" D.R.M." (Gt. Missenden) asks (I) Whether
we can refer him to a practical treatise on the design
and construction of wireless receivers. (2) Whether
it is possible to attend a college and take a complete
course in radio engineering.

(I) We are afraid we cannot revonunend a book
to meet your exact requirements, but you will be
able to gain a great deal of information from the
study of the standard wireless works. We suggest
you consult the catalogue of books issued by The
Wireless Press, Ltd., and make a choice yourself,
as you will be able to judge matters, such as the
price, better yourself. (2) It is quite possible
to attend a college to take a complete course in
radio engineering, and we suggest you communicate
with the college nearest your home.

" J.W.C." (Wigan) has a three -valve set, and
is using " R " type calms. He asks whether the
lists of components submitted is suitable.

The dimensions and values of the components
are quite suitable for your purpose. We cannot
say what stations you will hear, but you may be
sure you will hear the broadcasting stations, and
of course those high -power stations to which you
tune.

" J.S.F." (Herne Hill) asks whether a capacity
earth would be better in his circumstances than an
earth connection.

We consider you will obtain better results when
an earth capacity is connected in place of the earth
connection. The counterpoise may consist of
three wires spaced 6' apart run on insulators
mounted on wooden posts 6' high. The length of
the counterpoise should be about 50 per cent. in
excess of that of the aerial wires. Th.. ,unter.
poise should. Is well instilat,1 Ii nt the
earth.

SHARE MARKET REPORT
Prices as we go to press on January Lith, are:-

Marconi Ordinary 22 6 0
Preference 2 0 0
Debentures 103 10 0
Inter. Marine.. 1 5 6
Canadian .. 11 6

Radio Corporation of America :-
Ordinary .. 16 6
Pr( ference 13 6
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For the Discriminating Amateur

WJZ on a Broadcast Receiver
The Marconi Scientific Instrument Com-
pany, Ltd., continuing its policy of
providing the discriminating amateur with
the best possible apparatus for all
experimental work, has now produced
a remarkably efficient three -valve broad-
cast receiver, containing one high -
frequency, one detecting and one note -
magnifying valve-the combination which
has proved by far the most popular
with experienced amateurs.

Distinguishing features of this instru-
ment are :-

(1) Wide Range of Wavelength (3oo to
2,boo metres, thus including the
Dutch and French broadcasting, as
well as the British).

21 Variable Reaction on all Wave-
lengths in a Circuit approved by the
Postmaster -General as non -radiating.

( i) Tuned High Frequency Coupling,
without Peaks on particular wave-
lengths and Loss of Amplification
on others.

(1) Remarkable Selectivity enabling local
Broadcasting Stations to be tuned
out and Distant Stations received
when desired.

(5) Equal efficiency in the Reception of
Continuous Wave Signals, Tele-
phony and Spark Stations.

The price of this receiver, including three
to the British Broadcasting Company
a Broadcast Licence. Accessories, inclu
wire, insulators, leading -in tube and one

Although only just placed on the market
it has already been successfully used for
the reception of WJZ,the famous American
broadcasting station in New Jersey.
This was effected by a purchaser in South
Kensington, within a few days of receiving
the set, on an aerial measuring 70' long
and 35' high, temporarily erected for the
attempt.

A, an example of the selectivity of this
instrument, a customer situated four miles
from the Manchester broadcasting station
is able to tune out Manchester completely
and receive London or Birmingham at will.
This is a remarkable achievement for a re-
ceiver bearing the BBC stamp, which i,
often thought to indicate that the receiver
must necessarily be inefficient.

valves, is £35, plus £2 : 5 : 0 royalty
if it is desired to use the instrument with
ding high and low tension batteries, aerial
set of telephone headgear £7 : 7 : 6 extra.

The Marconi Scientific Instrument Co. Ltd.
Telegrams :

Themasinco. Westient. 40 Dean Street, Soho, W.1 Telephone
Gerrard 7 7 /J.



THE WIRELESS WORLD AND RADIO REVIEW JANUARY 20, 1923

For CONSTANT Voltage use a
Pyramid H.T. Battery

CRYSTAL RECEIVING SET.
Price £5

Complete with everything ready for
fixing and including Broadcasting Fees.

Filament Resistances .. .. 3'9
" Ideal " Valve Accumulators in

case, 4 volt so amp. ..
(Carriage 2/-.)

Ditto, 6 volt so amp. 35 -
(Carriage, 3/..)

Variable Condensers (of various
capacities) from .. .. 6 -

Fixed Condensers .. .. 2.6
Three -Coil Holder, complete unit

for use with Standard Coils .. 20 -

24 -

It is composed of the finest quality material., and designed specially to
ensure the small but steady high voltage, so necessary for perfect reception.
Technical experts have discovered that " fading "-of which there have
been so many complaints recently-is invariably due to inferior FI/T
Batteries, which fail to maintain steady pressure.
When you replace your present 1-1/T Battery, or if you are just installing a
receiving set-be sure to use a Pyramid Battery-it has no equal.
Post orders executed within 24 hours.
15 -Volt - 3,6
3o -Volt (with Variable Plug connection)

Trade enquiries invited.
We also manufacture complete Wireless Sets (Crystal and Valve( and all
component parts. Send at once for illustrated lists or visit our Showrooms - -
thee will interest you.

WATES BROS 13-14, GREAT QUEEN STREET,
KINGSWAY :: LONDON, W.C.2

G RR \ Telegrams: Z\'WATESENG, WESTCENT.

E i

CONOMII C

THREE ELECTRODE VALVE
" XTRAUDION "

Oscillates
Rectifies

Telephone : ELECTRI C
MUSEUM 1053.

I LIMITED 1

ESTAB.
1896

Amplifies
Filament con-
sumption .5
amps at 4volts ;
Anode poten-
tial 50 volts.
PRICE 15/ -

Phenomenal Value new No.
80 Weston Relays. Price
20 , -, not a sixth of their cost

Operate on a current of 50
microamperes.

Write to -day for 40 page Radio
Catalogue mailed post free 4d.

If tad 0.ffice -10, FTIZROY
SQUARE, LONDON. W.1

Nho,roorn:
303, EUSTON RD., N.W.1

J.

Chadwell

BURNS,
Wangye

Heath,

LTD.
Works,

Essex.

We are actual manufacturers and
can offer special advantages to
the trade-send us your enquiries.

CONDENSERS. Retail price
GO05 1 m,.fd. each 13/1..

. each 10--00

-00005 .. .. each CO
.?

Filament Resistances .. seek 2/ -
Terminals with high base .. .. dcc. 1/0
Oontaot Studs, with nuts .. .. dos. 9d
Sliders, with springs and studs .. sash ad.
Ebonite Coil Holders .. each 11/11
Ebonite Knobs .. .. dog. 4,'.
Ebonite Panels, Prices on application.

Single Valve Panels
Resistance, Grid Leak and fixed Conden-
taw with Variable Condenser, Filament

ser, Engraved Panel and Rosewood
finished Box. ready for use - -

Vulcanised Fibre and Ebonite
Sheets, Rods& Tubes from stock.
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Our Claim Substantiated
From all quarters of the globe come
remarkable records of the achievements of the

"MAGNAVOX"
and unstinted praise for the excellence of tone and perfect
reproduction, thus substantiating our claim that it is

THE WORLD'S FINEST
LOUD SPEAKER

Visit our Showroom for a 'Demonstration.
To be obtained from all dealers or direct from the

Manufacturers & Sole Licensees

Sterling Telephone & Electric Co., Ltd.
210/212, Tottenham Court Road, London, W.1.

Works : DAGENHAM, ESSEX.
BRANCHES : NEWCASTLE -ON -TYNE : 9, Clavering Place.

CARDIFF : 8, Park Place.
MANCHESTER 14, St. Peter's Square.

We guarantee that all Broadcast Radio Apparatus sold by us conforms with the
conditions of the Broadcaster's Licence issued by the Postmas er-General

Demonstrations
Daily.

No. 111282

RADIO brings it.
MAGNAVOX tells it.

LONDON a LIMITED
3, FINCHLEY ROAD, ST. JOHN'S WOOD, N.W.8

Hampstead 1844

Ve are agents for the famous

Marconiphone V.2 (
and can give immediate delivery
of the complete installation (ex-
cluding aerial and earth system) for

£25
36 volt High Tension Units 7/6

High grade Potentiometers in Teak
Case, with change -over switch 7/6

HEADPHONES
BRITISH MADE
4000 ohms.

20/-
Postage 9d.

xix

Demonstrations
Daily.

After considerable experimental
work we have produced a highly
efficient

L. F. Transformer
x% Inch we are now offering at the
extremely low figure of

12/6 EACH
There is already a huge demand
for these very fine instruments,
and orders are being filled in strict
rotation.
ORDER YOURSAT ONCE
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More and More Wireless
Manufacturers are specifying

BROWN'S
Super -Sensitive
TELEPHONE
RECEIVERS
Types A and D

/`

THERE MUST' BE REASONS FOR THIS.
It is because, with the "BROWN" TYPE A Head-
phones the range is much increased, and signals
difficult to detect with the use of the usual
telephonic receivers are clear and distinct when
these instruments are used.
These headphones possess an efficiency of three
times that of other telephonic headgears. Their
extreme lightness and ease of adjustment make
than the mast comfortable of all headphones
to wear.
TYPE D is also recommended for wireless tele-
phony or for ordinary telephone work in which the
extreme sensitiveness of Type A is not essential.

PRICE: Type A (with Cords) The Pair. PRICE : Type D ( with Cords)
120 ohms £2 18 0 120 ohms, the pair .. 12 8 0
Over 12) ohm, to 4.030' ohms .. 3 2 0 Over 12) to 4,0)))ohms, the pair .. 2 12 0
4,000 ohms to 8.000 ohms .

Carriage Paid in U.K.
3 6 0 Carriage Paid in U.K.

OBTAINABLE FROM ALL WIRELESS:DEALERS.

In uni'ersal use. Supp!ied to British and Foreign Governments.
Illustra.rd r.a.r!oe f oor I Ir. or( ph 11.. I Speakers and .4 nirfi p,,,t Pee rom-

London Office,
and Showroom

muly -

S. G. BROWN, Ltd.
19, MORTIMER ST., LONDON, W.1

TRADE COMMUNICATIONS ONLY TO :-
HEAD OFFICE AND WORKS: VICTORIA ROAD, NORTH ACTON, LONDON. W.3.
Telegrams-- Sidbrownix, London." Telephone-Chiswn k Ir).

Sole Agent for the Argentine-Horacio D. Guerrero Las Heras, 2166, Burn Aire,.
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ghe gist Commercial Wireless
gelephono &meg' Givat13ntain

is used for
iDommunkations between the othL.v.s

of the Mersey Docks Ci" Barbour
Doczni in Lverpool and the Oar
`1;ghtship beyond the mouth of the

iReive Y She apparatus in
each case is operated by the ordinaty
Warliour 93oard stall' and has bean
in continual use since la installation
over a year ago .- ('a/ling up'
is performed by moans of the-
e  Aamoni WiP062&5 bell

MARCONth WIRELESS TELEGRAM CO. L771
MAROON' HOUSE. STRAND, LONDON. W

Tali:phone  CITY 87/0.
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IMITOPNIMP.10

LIMNiTISM WIRE USS 3 C!

P.O. Regd. No. ox8x

"BRITPHONE" No. 4
Cabioct Nleaburcotents, x 16k x91". Rat ge covers zut,25.0cou metres w4volength.

AN excellent four -valve Broadcast Receiver in polished mahogany
cabinet, with folding panelled doors fully in keeping with the

general appearance of the instrument. The receiving panel is of
Radion Mahoganite.
The four valves include 1 H.F., i Rect., and z L.F. steps. The
last valve by means of a switch acts as either an ordinary magnifier or
a power valve for use with any loud speaker. The high tension
voltage on this valve can be anything up to 4.00 volts, thereby obtain-
ing tremendous increase in volume of sound, suitable for enter-
tainments in large halls or out in the open.

PRICE gr,TrolVaeisv.th aalnIdacaTtruiesp, tionc14

u'gia. 40 Gns.metres,

" Britpbone Apparatus is approved by the Posimasier,General and is
manufactured under Marconi licence.

BRITISH WIRELESS SUPPLY Co. Ltd.
Head Office - 6, BLENHEIM TERRACE, LEEDS.

Phone -26926.
London Showrooms - - 6 4 , FRITH STREET, W.

(off Shaftesbury Avenue).
DEMOdVSTRATIONS DAILY. Phone-Gerrard 2789.

And at-
x8, Eldon Square, Newcastle.
Phone-Newcastle-on-Tyne, 36o City.
33, High Street, Southampton.

Phone, Southampton 403.

1

And at-
ix, Church Street, West Hartlepool.

Phone-West liartlepool, 373.
8, Corporation Street, Belfast.
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We a ain4wi°icethat at the request of the Manchester Wireless
Traders' Association we are now organising the

The Convention will be held
under the auspices of the Man-
chester Wireless Society.
The solid co-operation of the
Trade is fully assured.

Further particulars will be
announced shortly.

Wireless Publicity Specialists.
Advertising Agents & Con-
tractors, Printers & Publishers.
Organisers of the First All -
British Wireless exhibition-
London, 1922.

MANCHESTER ALL -BRITISH
WIRELESS EXHIBITION

AND CONVENTION
which will take place at the

BURLINGTON HALL
BURLINGTON ST., MANCHESTER

17th 24th MARCH
(Saturday to Saturday inclusive)

Applications for space are now being dealt with in rotation by
THE ORGANISERS :

BERTRAM DAY & CO., Ltd.
9 and 10, Charing Cross, London, S.W.1
Get ta1.1 " sI 11.eitrqn41, London."

WANTED
By Large Manufacturing Firm in the Midlands

TENDERS FOR SUPPLIES IN LARGE QUANTITIES
of the following

Materials for the Manufacture of Wireless Instruments
Ebonite (or substitute) in sheets, rods, and

tubes.
Mouldings of Knobs, Condenser Scales,

Filament Resistances, etc., etc.
Valve Holders.
Filament Resistances.
Aluminium Sheets.
Brass Rod.
Brass B. A. Screws.
Insulated Wires, enamelled, cotton, and

silk covered in all gauges, including Litz.
Resistance Wire, insulated and bare, and

Tinned Copper Wire, all gauges.
Stranded Aerial Wire, Copper and Phosphor

Bronze, enamelled and bare.
Tubular Mast Sections.

Galvanised Iron Stay Wir,
Galvanised Strainers.
Aerial Insulators, large and
Grid Leaks and Anode Resistance,.
I.ow Frequency Transformers.
Stalloy Iron Sheets.
Hard -Drawn Brass and Phosphor Bronze,

Strip and Sheet.
High and Low Tension Batteries.
Head 'I'hones.
Loud Speaker Horns and Loud Speakers.
Insulating Varnish.
Paraffin Wax.
Insulating Material, including unopun cotton.
Engraving and Winding Machines for general

purposes. New or Second-hand.

Replies to-BOX 0.6, BERTRAM DAY'S ADVERTISING OFFICES,
9 & 10, CHARING CROSS, S.W.1

E 2
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FIRST ANNUAL.

MIDLAND COUNTIES
MOTOR, WIRELESS

GENERAL TRADES
EXHIBITION
(Including Northants, Beds, Bucks, Cambs. Leicestershire, Hunts)

To be held at NORTHAMPTON
During week MARCH 19th to 24th
PRESIDENT : Hon. Earl SPENCER.

The largest Exhibition enclosure erected
in the Midlands. Trips will be run from
all the towns in the above mentioned
counties.

ESTIMATED ATTENDANCE, 100,000

Stand Spaces are now being allotted in the
WIRELESS & ELECTRICAL TRADES SECTION
All firms wishing to exhibit are advised to make
early application for Stands, and immediate
application for PLANS, PROSPECTUS, SCALE
OF CHARGES, etc., to-

The 0,-0a/rising Secretary

J. H. WILSON
ST. KATHERINE'S STREET, NORTHAMPTON

'PHONE : 849.

N.B.-WIRELESS CONCERTS, DENIONSTRATIONS AND LECTURES
WILL BE RUN IN CONNECTION WITH THIS EXHIBITION.
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L. McMICHAEL, LTD.
HASTINGS HOUSE, NORFOLK ST., STRAND, LONDON, \' .(
Telephone :

Central 8198.
RETAIL SHOWROOMS RADIO CORNER Telegraw
(STRAND AND NORFOLK STREET) " Radiether, Estrand."

TRADE NOTICE
OUR new Trade Showrooms are located at the above address. To our

old clients and also to future clients we extend a cordial invitation
to inspect and have demonstrated our complete range of Broadcast and
Experimental Sets.

To those desiring ancegsories, both new and ex -Government, we offer
a splendid selection.

Our policy is-as always -that of assisting the Trade to build up the
Wireless Department of their businesses on sound lines. Expert technical
assistance, and general advice as to the best lbws to stock, are at your
command, should same be desired.

The new era of Broadcasting is creating a new buying public throughout
Great Britain. The time is opportune for increase of trade.

Ediswan Valves
have over forty years' of lamp making experience
embodied in their manufacture. The A R Valve
illustrated is specially made for amateur reception.

Plate voltage 30-80. Filament volts 3.5-
6.o. Filament current cr75 amperes. r.
High amplification. Silent working.

15/- each

THE EDISON SWAN ELECTRIC Co., Ltd.
Head Office 123/5 Queen Victoria Street, E.C.4

London Showrooms : 123,5, QUEEN VICTORIA ST., E.C.4
71, VICTORIA ST., S.W.1

Works : PONDERS END, MIDDLESEX

If you are unable to
obtain Ediswan supplies Aberdeen Bristol
from your usual dealer, Belfast Cardiff
write to us for the name Birmingham Dublin
and address of the nearest Brighton Dundee
supplier. Mel bourne

l;Its.\Y III
Edinburgh Leicester Nottingham
Glasgow Liverpool Sheffield
Hull Manchester Southampton
Leeds Newcastle Swansea

Brisbane Sydney Adel aide __

EDISWAN
BATTERIES
H.T. and L.T.
are all manufactured
with the same care
and attention to de-
tails as other Ediswan
products. Always in-
sist on " Ediswan "
when purchasing Ac-
cumulators or Dry
Batteries.
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cliti Cos,

o"

Series No. 1

Makers of over Half
the World's Telephones.

Western
Electric

WIRELESS
RECEIVERS

(

combine maximum efficiency with
low cost of production, and are
proving deservedly popular every-
where.

The DOUBLE
HEAD

RECEIVERS
are surprisingly
light in weight and
most efficient in
service. The regular
characteristics o f
the windings have
been fitted to the
dimensions of the
Receivers to ensure
a uniform efficiency
over the whole
audible range of
frequencies.

LOUD SPEAKING RECEIVERS
can be used when speech or music is received in
sufficient volume to be really loud on head receivers.
They make head receivers over the ears unnecessary.
They can be used with the valve detector alone or in
conjunction with either the one stage or two stage
low frequency amplifier.

Western Electric Companq Limited.

WORKS :-
North Woolwich, London, E.16

Telephone-East 3840 (co lines)

Also at BEXLEYHEATH, KENT, and NEW SOUTHGATE, N.11
Birmingham-Grenville Buildings, 12, Cherry St. Itagobadar-Northern Assurance Buildings.
Leads --Standard Buildings, City Square. Newcastle -2o, Saville Row.
Cardiff - Nlutur House Chambers, x, Wood St. in...asgow-49, West Campbell Street.

Connaught House, Aldwych, W.C.2
Telephone-Central 7346.
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WIRELESS BARGAINS
Filament Rheostats tor Panel Mounting. Complete with

Pointer . 2 6
Laminated Switch Arms, with Bush for Panel 1 -
Crystal Detectors, on Ebonite 2 -
Intervalve Transformers. Ratio 5-1, silk wire 18 6
18 -Volts Tapped H.T. Batteries, with plug 3 -
H.T. Battery Boxes with plugs and sockets, polished

mahogany, large size 5 9
Broadcasting Coils, silk stranded wire .per set 3 9
Microphones with replaceable insets 2 6
120w. Single Receivers, with cords 4 -
1 and 2 Mt. condensers

1 9Enclosed Variable Condensers, ebonite top and bottom
00.1 17 6

000.5 15 -
C. Mk. III Amplifiers, 3 -Valve £4 5 -
Ebonite Leading -in Tubes 1. -
Dewar Switches .

.. 3 6
Ebonite Knobs for Condensers, etc. .. per doz. 4 -
Strong Instrument Cases with hinged lid, carrying

Handles ..
Mk. III and Mk. III* Crystals in cups .. per doz. 3 8
Complete Transmitting Set. 130 Watt. Wilson.. .. 110 -
B.B.C. Crystal Sets. from . .. .. 50 -
Ebonite Control Handles .. .. each 4d.
H.T. Battery Plugs .. each 6d.
H.T. Battery Sockets . . .. each 4d.
One Complete Charging Board. with Reg, Resistance

Voltmeter and Ampmeter. Fuses. Switches, etc .. 28

Other lines in Stock. MONEY RETURNED IF
NOT SATISFIED. CARRIAGE PAID OVER £1.

C. S. SWAN,
191, Bishopsgate, E.C.2
(Under Brandon s Tailors ,.) 85, Windsor Road. Leyton, £.10.

'Phone. Bishopsgate 15.56.

GENTS' " TANGENT"
FILAMENT
RHEOSTAT

STURDY, SOUND & RELIABLE

SEND FOR LATEST PRICES OF-
GENTS' " TANGENT FILAMENT RHEOSTAT
GENTS' "TANGENT"L.F. TRANSFORMER
GENTS' " DISCOL ' H.F. TRANSFORMER

and other Fitments.

GENT & CO., LTD. Friag,Dra. LEICESTER

LONDON: 25, 'ich)ria Streit, 5.11..1.
NEWCASTLE -ON -TYNE: Tangent House, Illackett Street.

xxvii

THE

AUDIOPHONE
EMPLOYING THE UNIT SYSTEM.

SPECIFICATION.
Highly skilled hand
12bour throughout.
Bare, tinned internal
wiring, bent on
formers, and soldered
at all connections,
thus ensuring a noise-
less circuit. Polished
ebonite panel, en-

graved white.
Polished mahogany
cabinet. Wavelength
range 3oo-55o m.

Higher wavelengths
obtained by means
of plug -in -coils.
Fully approved by
P.M.G.

IMPORTANT Fixed
Reaction ia a feature
of this Receiver.

Manufactured

P.M.G. Reg. No. 1018.

TUNER DETECTOR.
Price as shown 27 7s
Complete with all accessories £11 15s
All components & accessories supplied
Prices include Marconi Royalty and
commission to B.B.C.

TERMS. Cash with order, or five
days approval against full deposit.

under Marconi Licence by-

J. R. 'WRIGHT
Head Office 10. Carton St., Baker St., W.1
and Factory '

Demonstration Showrooms
3, New Quebec Street, W.I. 'Phone 3846 Paddington.)

Value
in

M.F.

Specification of
our well-known
CONDENSERS.
Highest grade
Alumini urn
Plates, Brass
Washers machin-
ed to a limit of

or -001.-
Adjustable Brass
Bush at bottom,
Fixed Brass Bush
at top.
These Condensers
are built to stand
HARD continu-
ous usage and
we GUARAN-
TEE THEM.

Panel Panel Cabinet Cabinet Cabinet Polished
Mount- Mount- Mount- Mount- Mount-

ing in ing As- ing in ing As- ingPartsd any
sembled Parts sembled

sewn' Cabinet

Cabinet

0015 23 - 25 6 24 - 26 6 33 - 6 3
001 18 9 19 6 17 9 21 - 26 - 56
00075 13 6 16 3 14 6 16 6 22 - 56
0005 . 10 6 13 - 11 9 13 9 18 - 46
0004 . 10 - 12 6 11 - 13 3 17 6 46
0003 .. 9 - 11 6 10 - 12 - 16 -

7 - 9 - 8 - 96 13 6 4 -
0001 .. 6 - 8 - 7 - 86 12 6 4 -

Vernier . 46 5 - 9 - 3 6

Fitted with Bevelled Ebonite Dial 1,9 extra.
Special Sizes made to Order. Price list on request.

ALL SUNDRIES AND COMPONENTS IN STOCK.
ORDERS OVER 20 - CARRIAGE PAID.

TRADE ENQUIRIES SOLICITED.
THE "BROADWAY" RADIO WORKS

DEVONSHIRE ROAD. BEKLEYHEATH, KENT.
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Tele. :
HOP 134. IMPORTANT

We have opened very commodious premises at

Tele. :
HOP 134.

54, Gracechurch St., London, E.C.3
for the demonstration and sale of all types of

Wireless Receiving Sets and " Claritone " Loud Speakers.
Amateurs and Experimenters will be able to obtain mery part required for any typeof Set including
Transformers, L.F. and H.F. Brass W.O. and Telephone Type Terminals,Headphones (all types, all resistances. Nuts, Washers. Contact Studs, and all otherCondensers, variable and fixed (all capacities,. parts.
Vario-Couplers and Variometers.

Accumulators.Coil -holders and Coils.
Dry Batteries.Anti -Capacity Switches (all types .

Rheostats (all types). Aerial Wire.
Radial Switches i5, 10. and 15 -way . Insulators.Valves M.O. and Mullard's).

Hertzite and Galena Crystals.Ebonite Valve Holders, Dials. Scales, other
parts and in Sheet. Cotton and other Tubings (all colours. Etc., etc.

PRICE LIST FREE ON APPLICATION.
Pettigrew & Merriman, Ltd: 122-124, Tooley Street, London, S.E.1

NOTE. -54. Gracechurch Street is a few yards from Monument. Eastcheap, Bank, Cannon Street and London Bridge.

" RADIO - WAVE " CONCERT RECEIVERS.
TWO -VALVE RECEIVER: BROADCAST RANGE 100 MILES.

The Radio -Wave One Valve Receiver
meets the needs of those living within
3o miles of a Eroadcasting Centre. For
those living at greater distances there
are the Radio -Wave Multi -Valve Sets
described in a 24 page illustrated

Catalogue post free to you.

A customer writes from Herne Bay:
I have received Manchester and get
London and Birmingham loudly with
the 3 Valve Radio -Wave Receiver. I am
delighted with the appearance of the set.

Price £16 16 0, no extra charge
for B.B.C. or Marconi Royalties.

The MEDICAL SUPPLY ASSOCIATION Ltd.
167-185, GRAY'S INN ROAD, LONDON, W.C.
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" BUTTLO" BROADCASTING SETS
,rconi and Extra,

liruadcasting as per
I 'rice Fees List

Extra below
Fig. BBC 1. 1 Valve Set £3 17 6 £1 12 6 £5 8 9 £10 18 9

BBC 2. I L.F. Amplifier Unit .. 3 15 0 0 10 0 0 17 6 5 2 6
 BBC 3. 2 Set (in sloping cabinet) 8 15 0 3 0 0 6 6 3 18 1 3

(with 1 extra Valve)
 BBC 4. 3 Set 12 6 0 4 2 6 7 3 9 23 12 3

(with 2 extra Valet
EXTRAS (including I Valve).

4 -volt 40 ampere -hour (actual) accumulator.. £2 0 0
Supersensitive double -earpiece l'hones 1 10 0
6o -volt H.T. Battery .. 0 13 9
too ft. Stranded Copper Aerial Wire .. 0 4 6

2 Porcelain Insulators 0 3 0
r Valve (Marconi Osram " R ") 0 17 6

(Sets 3 and 4 require I and 2 valves respectively at 17/6 each to be added to above
list of extras.)

£5 8 9

Fully Illustrated List, over 100 Illustrations, Post Free

H. D. Butler & Co. Ltd., Barclays Bank Buildings
Showroom : 222, GREAT DOVER STREET, BOROUGH, S.E.1.

Offices and Works : CANONBURY, LONDON, N.1.
Telephone NOS.-Showroom : Hop 3029. Office and Works : NORTH 1838 (extension).
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It Speaks for itself
and in no uncertain voice

THE WORLD'S STANDARD LOUD SPEAKER

A
WIRELESS

LOUD
SOUNDING
RECEIVERS
are supplied
in a series of
Ten Models
Suitable for
every service :
The Home,
Laboratory

and 'the
Concert H a 11

PLION
At Prices
ranging from
£2:10:0

to

£15:15:0
DAILY

DEMONSTRATIONS

GRAHAMthe
SHOWROOMS

The
ALGRAPHONE

SALON
25-26 Savile Row
Regent St , W.1
Phone. Regent 1075.

" MUSIC MASTER " HORN
Type AR 13, 120 ohms £6 : 0 : 0
Type AR 15, 2,000 ohms £6 : 2 : 6

Graham " Wireless
Productions include
"High Efficiency"
Telephone Headsets
of improved design
and construction.
The " Graham " is
the best Head Gear
Money can buy.
Full Particulars for-
warded upon request.
Ask for Folder W .W W.

ztt'nh'e.s anti NV

ALFRED GRAHAM
AND COMPANY
St. Andrew's Works, Crofton Park
LONDON S.E.4
'Phone : Sydenham 952.

'Grams : Navalhada. Brock, London.

SCOTLAND-
Mr. F. M. Milligan,
25, Renfrew Street,

GLASGOW.

IRELAND-
Mr. Alex. R. Munday,
41, Chichester Street

BELFAST.
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Not Catch Lines but Extracts from our Price Lists (POS. d. REE,

Aerial Insulators, Heel Type. :I" dia. approx. .. each
Aerial Insulators. Strainer. 21" ti" approx. .. each
Aerial Leading -in Tubes, Sturdy Ebonite 6" overall.

1 8 h u" rail .. each
Aerial Pulleys (large). 51" with tackle, hook and bicket

each
Aerial Pulleys (small). 21". . .. each
Brass Rod ( screwed)

WA.. in if lengths ..
B.A., ill i' lengths ..

; B.A.. in it lengths ..
B.A.. in 12" lengths ..

Brass Washers, 2, 3, .1 or 5 B.A.
Nuts, 2. 3. 4 or 5 11A

Batteries, Flash Lamp ..
Terniinak to fit contacts of these ..

Condenser Vanes, 21" diam., in 022"
aluminium.. doz.

Condenser Spacing Washers, accurate, large, 64. doz.;
small. ed. doz.

Condensers, Vird-000t to 0005 each
'001 10 .002 . . each
.003 to .004 . each

Cabinets, beautifully polished mahogany (see Cidaloime).
Crystal Cups (with screw to fix crystal).. .. each
Crystal Detectors (the neatest design and hest finish on

t) .. each

Contact Studs (superior finish, ,' by I", with nut and

Contact Stops ,doz.
Copper Foil Sheets 'uniform thickness. 12. y- . . each

.. each
.. each
.. each
.. each
.. doz.

doz.
.. iz.

do,.
hard -drawn

3d. Core Wire, s' 'ft iron iii straight lengths ..
Bd. Coil Mounting Plugs, with screw connections ..

3 -Coil Holders, for panel mounting
2 - 3 -Coil Table -stands, a beautiful piece of apparatus

Ebonite Engraved Dials .

2 6 Ebonite Sheet. best quality : light, not loaded
1 - Filament Rheostats. for panel mounting. ihe

iiiiiril
5d. Grid Leaks and Condensers (tested with proper i

41d. in, ntsi .
4d. Insulated Sleeving, tl mm.

31d. all kinds. See Catalogue.)
24. Inductance Sliders, with spring and plunger ..
4d. Inductance Slider Rod, in 13' lengths
5 - Ivorine Scales, engraved, not printed
2 - Ivorine Tablets (Aerial, Earth, 'Primary. On, Off:

H.T., H.T.-, L.T.. L.T.-, A.T.I.

lb. 2/4
each 1/8
each 12/8
each 25! -
each 1!6

lb. 5 -
best

each 3 6
nstru-

each 5 6
yard 6d.

each 6d.
each 4d.
each 10d.

React
and

gd. others) .. each 2d.

Knobs, ebonite. xi" diam... each 5d.

Paraffin Wax .. .. .. lb. 1/-
2 - Resistance Wine. 22 and 24 SAVA; and enamelled

.. yard H.2 3
2 8 Screws (Brass) . from 24. doz.

Spring Washers (2 13.A.), copper .. each H.
3d. Tin Foil, tree from lead. sheets 26' t3'.. .. each 44.

Terminals . . trom 1/2 doz.

5 - Valve Pins, i.,mplete with nut and washer .. doz. 113

Valve Sockets, omplete with nuts and washer.. each 1 -
1 - Valve Holders, omplete with nuts and washer .. each 1 -
1 6 Valves, Huge stocks B.T.H., 15/-; Mullard Ora, 15!-;
3d. Nlarconi Osram, 17/8.

Please include ample Postage. Balance will be Returned. Special Terms to the Trade.

J. L. CARTWRIGHT & CO. (Dept. W.), 24, London Road, MANCHESTER.
Bimini., i l I except Fridays -9 a.m. I p.m. Saturdays --9 a.m. to s pail.

ENTRAI. 42,53. Works : Berry Street. 'Grams : " PLADTRAM,- Manchester
Wholesale Distributing Agents for Scotland J. CORSTON SINCLAIR & CO., 47, Waterloo Street, Glasgow.

No. W.19

111190111011111111111111111 11111

Veraeag
DRY CELLS

and BATTERIES
for High & Low Tension

THE STANDARD OF QUALITY

HIGH TENSION BATTERIES THE UNIT DRY CELL
Any size or voltage with any tappings or sockets at 3 or 6 volt " Build up your batteries as you build up your
intervals for use with Wander Plugs can be supplied to order Marconi Sets."

With 13 sockets as illustrated. Unlimited flexibility in size, voltage and inter -

No. W.t9. 36 volts, 24 cells, 8/6 each. Size 61 X 2. x 34. mediate tappings. Each cell is fitted with brass

Weight a lb. 8 oss.
screw terminal and looped wire, and they are

Wander Plugs 1/- per pair. With 2 Spring Contacts
efficiently insulated to prevent current leak.

No. W.11. i3 volts, '1: cells, 3/6 each. Site 91 x i x 2i. No. UW. 7 7/8 per dozen. E.M.F. xi volts

Weight x lb. 2 oss. Weight, 3i ozs. Dimensions 21 x z 5/16 diam.

Art Catalogue of Standard Sizes and Voltages and list of Accumulators forValve Filament Supply sent on request. Dept. D.L

THE EVER - READY WORKS, Hercules Place, Holloway, N. 7.
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T.M.C.M WIRELESS
Engineers inInstalling every Town.

g-
THIS
to meet

SET has been specially designed
the requirements of those

P_
a---=--

ff-
._. ____

apparatus
who desire a Wireless Receiving

of maximum efficiency,
a--.-.

. .sim-
plicity of control, and the whole self- P-m_ contained in a " De Luxe " Cabinet, 7.---s=

--. designed to harmonise with other pieces ff_= of artistic furniture.
E--

--ff-
ff--- THE INSTRUMENT comprises a Valve --_-

ff_ 0112. CO, and Crystal Set so arranged that, by the -ff.4 manipulation of a simple switch, either a=-_-
-- can be brought into operation as may be

It
ff

..-_=.=
:÷----

desired, the reception being suitablyi! T. 1
amplified by means of a two -valve Audio

' Iii it__ q kl--==-Frequency combination.
, \ 1_l g -Ii= -1 '..1: s_------

17,---=
"--;=-'

N

OUR PATENTED form of permanent-, ,,
Crystal Detector-which entirely elimin-

a--:

7=7'--=-
' - ates the usual troublesome setting-is== ' fitted in duplicate as Standard. -=-=--M.

K ---,-M- ALSO MOUNTED upon the highly ' -ff:i polished Ebonite Panel are the necessary
s_ ---r-as-z--.Controls, carefully arranged for con-

ofvenience manipulation. ._-

-=-.. THE LOUD SPEAKER and requisite
-..m-- Batteries are mounted in the Cabinet, the= front of which is provided with adjustable

louvres.
ff_ss=

.-_. ... -ff
TWO HEADSETS are included in the -E--==

ff-
_--_-

. _ - - - equipment, for use on such occasions as
when the Loud Speaker may not be
required.

E-
=
-..------ - WE CAN SUPPLY the Cabinet in any ff.

=
s-.--_..-

-s-'-.=

finish to order, the overall sizes being
3 ft. high by 1 ft. 8 in. square. TheThe " DE LUXE " Cabinet workmanship and design of these Cabinets

Wireless Receiving Set. are exquisite specimens of the cabinet-
makers art.

ff-
"'-
P_
:ff

== =-_-=-SPECIAL NOTE-We include the supply and erection of the Aerial in any part
=== of Great Britain, and the handing over of the Set in thorough working order and :4
-L-- to our customers' entire satisfaction.

"=--
---- M=
-9

ff
The Telephone Manufacturing Co. Ltd.
68, NEWMAN STREET, LONDON, W.1 Telephone-Museum 5581

==
-1
--..-
----
--M-'

_m_ Hollingsworth Works, Dulwich, S.E.21
M

(E.P.S.) 29a
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A few "Polar"

A Axil'

rt)
Chosen for GOOD

Specialities
"Polar" CO lid e sers.

Of the now fano has completely eclipsed
the old plate type i.

Made in three sizes :-

0001 to 001 mfd.
00005 to 0005 mfd.
00005 to *0003 mfd.

All types are of the same dimensions and appearance,
sold at the same price.

14/9 for panel mounting. Post free.
20/9 for polished wood case. Post free.

Three -Coil Tuning Stand.
Of sound design. good workmanship and fine finish.
The centre coil is rigid while the outer ones can be rotated

independently about their axes of support, or swung
both together in planes parallel to that of the fixed coil.
The former movement is controlled by two independent
handles, one at each side, the latter by a single handle at
the rear. The length of the handles is such as to prevent
the hands of the operator from adding temporarily to the
capacity

The
whilecoilholdmertiantt the

7 eboniteatlut arrangedmer'ts for standard
coil -plugs. They are carried on solid brass swivels.
The whole is mounted on an ebonite panel supported by a
polished wood base. All brass parts are highly lacquered
and the complete instrument is finished in a first-class
manner.

Price 31 - Post Free

Valve Panel with Rheostat.
An exceedingly useful hoard for the amateur. It

consists of valve holder, rheostat and terminals con-
veniently mounted on a neat panel.

Can be used as a valve testing board, and has many other
applications.

Price 15'6

RADIO COMMUNICATION C C. H
(Suppliers of the G.P.O. Installations at North Foreland (G.N.F.) and SeaJorth (G.L.V.), of
Coastal Stations for various Colonial Governments, and of _Ship's Radio for most of the

Great Shipping Companies.)

34135, NORFOLK STREET, LONDON, W.C.2
BRANCHES-NEWCASTLE-17 Sandia.' GL AECOV. -I 16, e Sheet F A I CC L-f7 Dale StreetCARDIFF-Mla Chambers James Street SOU1HAME-TON. 19. Dtteers's retrace.\VA 1NGTON-3 Bridge Street.

38
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BARGAINS IN HEADPHONES
We are offering the finest
'phones that money can
buy at prices below the
cheapest foreign article.

BROWN A " TYPE
120 ohms Aluminium Diaphragms. Complete
with Transformer .

NOTE : This Transformer is separately
for 25 -.

It is fitted with all iron case and there are no
loose wires or for ends to break and 110 tilly
screws or nuts in 1041 corners.IA, illustrated.)

SULLIVAN
120 ohms, fitted with Brown aluminium
headbands..

Complete with Transformer

oids for .111c,I.. 111,4 1111.1lit . 3,6
I 'o,tage Phones. 1 -,  Phoi am I ['rails-

I.Prmer, 1 3

THE BEST COIL HOLDER
on the Market.

As illustrated ..

BURNDEPT COILS
Set of 4 Concert Coils specially designed for
the reception of Broadcasting and Amateur
Telephony ..

Set of 9. covering all wavelengths front 730

to 2.3,000 metres ..

42/6

55/-

12, 6

30/-

25/-

20/-

90/ -

OTHER BARGAINS.
High Tension Batteries,Valve Holders .. 1 9 " Hellesen " 36v. ..

Variable Condensers, High Tension Batteries,
000y mfds. .. 20 - Hellesen " 6ov...

Variable Condensers, Systotlex to take zo
-col rithls. .. 26 6 s.w.g., per yard ..

Bullard Condensers, " Cozwhy " Filament
'0002 and .0003 mfds. 2 6 Fuses (an insurance

Bullard Condense against burnt -outCondensers,
3 - salves), i amp. for

ora valvesdamp. for
Bullard Grid Leaks .. 3 6 " It" valves, per doz.
High Tension Batteries, Polished ebonite fuse

Hellesen ". Ise . 4 - .. 2/6

8,6

14/-

6d.

8/ -

The City Accumulator Co.
79, Mark Lane, LONDON, E.C.3

Phone-AVENUE 1316.
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Far Important Notice to all WirelessManufacturers, Retailers,
Experimenters and Amateurs.

EX -GOVERNMENT
WIRELESS APPARATUS

A few weeks ago, we advertised the purchase of a complete Government Wireless Depot and offered the same for re -sale
at astonishingly low prices in accordance with our inevitable business rule to

SHARE OUR BARGAINS WITH OUR CUSTOMERS.
The immediate response to our advertisement resulted in our being absolutely" snowed under" with enquiries and

orders from all over the country, and it was only through despatch staffs working night and day at full pressure that we were
able to keep faith with our customers in respect of our promise to execute all orders

WITHIN 48 HOURS OF RECEIPT.
It was impossible to deal with the thousands of enquiries as expexlitiously as we should have wished and we again take

the opportunity of tendering our apologies to all those who unfortunately were kept waiting.
We shall be able in the near future to offer some wonderful bargains, having purchased two colossal depots. The work

entailed in the compilation of lists is considerable, and we are unable to answer individual queries at the moment. You can
assist us greatly by filling in the Form at the foot of this page.

YOU WILL THEN BE PLACED ON OUR MAILING LIST.
Immediately this Form is received, all envelope will be address, d

everyone on our mailing list will be informed simultaneously.
,cc have a bargain to offer

A FEW PRELIMINARY BARGAINS.
RECEIVERS C.W., MARK IIL-This set comprises a complete two -valve receiving set with a wavelength
range of 350.1,800 metres. The addition of high and low tension batteries, valves, and telephones, completes
the entire receiving station. For the reception of broadcast concerts this set is ideal, the strength and
clarity 'of the signals being absolutely wonderful E9 9 0. .. .

Complete with 4 -volt go -amp. Fuller block accumulator, ho -volt H.T. battery, 2 Mullard " ORA " valves,
and pair of Brown " A " Type headphones, complete with cords.. .. .. 15 10 0

C.W. Transmitters, Mark III, 30 WATT.-Complete with aerial ammeter, platinum -pointed Morse key, in
mahogany case. One valve : Wavelength 330-1,400 metreS; Two valves, Wavelength 700-2,000 metres £3 5 0

NOTE.-These instruments can be easily altered to any desired wavelength.
MARK III. S.W. TUNERS. -Wavelength 50-7oo metres. Ideal for broadcasting. Being sold elsewhereat tic,. Complete with one pair of Sullivan 8,000 ohm 'phones and cords. Limited number only .. £8 0 0

TOWNSEND WAVEMETERS.- -300-4,000 metres. Limitexl number only .. £4 0 0

FILL UP THIS FORM NOW
.,,, I IN immediately. id. stamp only required.

Messrs. THE CITY ACCUMULATOR CO.
Mail Order Dept., 79, Mark Lane, London, E.C.

Please include my name on your Mailing List. I ,int particularly ent,rt.strA

(Signed )
Full Postal ddrtss

WIRELEss Date .
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BACK in 1909 the Admiralty adopted
Ericsson Telephones as standard. In
1917 the R.A.F. followed the Senior

Service's example.
Protracted tests proved Ericsson Phones'
immense superiority over long distances.
Clarity of speech and total absence of dis-

It. WINSLADE

torsion in telephony placed them in a class
by themselves. Telegraphists tell us they get
distinct signals when other makes indicate
"nothing doing."
Light and easy to the head, robust in con-
struction yet delicate in operation, they put the
ideal finishing touch on any set-crystal or valve.

Write for fully illustrated descriptive List fre,.
The BRITISH L. M. ERICSSON MANUFACTURING Co. Ltd.

International Buildings, 67/73, Kingsway, W.C.2

2,000 ohms, pair - 31/-
4,000 ohms, pair - 32/ -
(All Resistances in Stock)

Telephones.
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DON'T NEGLECT THE MAN WHO
CAN'T HAVE AN OUTSIDE AERIAL

\\ ith IND-AERIAL HOOKS you can sling
up an indoor aerial in a moment
and it is strong, portable and efficient. LND-AERIAL HOOKS go on the
picture rail of any room, hall, nursery, showrooms, etc., without screws or
nails or any disfigurement. They can be removed again at will. They
support aerial ONE FOOT FROM WALL. Terms to the trade.

Prices 2 9 each ; 31 - doz . Post Free.

IND-AERIAL CO., 47, Victoria Street, London, S.W.1

L. W. DOUTHWAITE & CO.,
Electra House,

28. ST. JOHN'S STREET, BRADFORD.
HIGH-CLASS CONDENSERS, 023" AIR GAP.

In Polished
Mahogany Box.

16 -
14 -
12 -

Zinc Vane Condensers. 025 air gap.
001 10- 12-

.0005 s- 10 -
0003 5 - 7 -

Ebonite Dials, 1 9 each extra. Postage 9d. on single units.
Ivorine Scale, knob and pointer, 1 - each extra.

Every Condenser Guaranteed.
Used by largest Makers as standard Fitments on their

Receiving Sets.
Quotations submitted for all press work, and repetition turned

parts. Liberal discounts to the trade.

O 00 0 0 0 0 0 0 0 0. 0

Capacity.
Alunuiamin for
Panel Mounting.

.001 14-
.0006 12 -
0003 10 -

 Ebonite Variometers. °
Ebonite Rotor and Stator, unwound. These are nun- oin

 hyroscopic, and are ideal for Telephony tuning.
Interested parties are invited to write for further

 particulars.
EBONITE PANELS and SHEETS-We ary
to give IMMEDIATE DELIVERY of RELIABLE
QUALITIES, in large or small quantities.

Enquiries will receive prompt attr,

 RADIO EBONITE SUPPLIES 0
I 1.1.rri.E COLLEGE STREET. LONnf .(

4113q. (2 miss. Cannon Street
WHOLESALE ONLY.

O 00000 00t:4000
WIRELESS TRAINING

Most thorough training in Wireless Telegraphy
0, Telephony given under ideal conditions.

Special Postal Course, for Amateurs.
Prospectus Free.- -

WIRELESS APPARATUS
Complete sinks of all Wireless Instrunlents end
Accessories. Prompt Delzeries List It d. stamp.

WIRELESS COLLEGE
COLWYN BAY

_zo.7.Nos,,, TUBE, SHEET,
( WIRE, STRIP,

ROD & CASTINGS
IN

PHOSPHOR BRONZE,

COPPER, BRASS, &c., &c.

CHARLES CLIFFORD & SON, LTD.,
BIRMINGHAM.

F. WIGGINS & SONS
MICATelephone r

Amu: 2241
Largest Stook
in the World.

FOR CONDENSERS
AND ALL PURPOSES.

IO2,103 & 104, MInorles, London, E.1

Questions and Answers
COUPON

To accompany Questions
sent in during the week
commencing Jan. 20th, 1923.

VOL. Xl, NO. 16.

See Conditions on Page ;4 7.
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ghe
FELLOCRYsi

SUPER

31ROADCAS1CNG
This i a high grade crystal detector especia ly designed for
receiv ng broadcasting, and complies with all regulations. Beautiful
pure clear speech and music are received, and as many as 3 pairs of
Fellows 4,000 ohms double headphones can be simultaneously used.
The " Fellocryst Super " is mounted in a highly polished oak
cabinet and is sent out complete with too ft. coil of 722
stranded copper aerial wire, two shell insulators and one 4,000 ohms
double headphone, and is British Made Throughout.
Under Marconi Licence and approved by the B.B.C. and
Postmaster -General.

PRICE complete,
inclusive of all taxes.
Extra 4000 ohms double head-
phones (inclusive of all taxes).

£4: :6
POSTAGE 2 - EACH.

2116
POSTAGE ,1/ -

FELLOWS MAGNETO Co., Ltd.
LONDON, N.W.10.

Telephone: Willesden 15,,,, 1.

a4te
I elegrurns Phone, London

rod .9.eilove
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THE " DUCON "
Where there is electric light, an aerial is unnecessary.

Plug a " Ducon " into an ordinary lamp holder or wall

socket, connect to the wireless receiver and you will receive
the broadcasting perfectly.
The set is quiet, there is no noise from the mains, and the

" Ducon is perfectly safe to use, consumes no current and

does not affect the electric light in any way.
The " Ducon gives satisfactory results with all types of re-

ceivers, from crystal to multi -valve.

The

is obtainable from all leading wi clew dealers, electrical
contractors and stores, or direct from he makers.

Dealers not yet stocking are invited to utile for trade terms.
Over 50,000 In use.

THE DUBILIER CONDENSER CO. (1921) LTD.,
Damn Works, Goldhawk Road, Shepherd's Bush, London, W.12

Tekphone-liammersmith ios. Telegrams-" ilitolicon, Phone, London."

F2
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THE WIRELESS WORLD EXCHANGE AND MART
FOR SALE. FGR SALE -continued.

RA. Screws, Nuts and Washers, assorted gross, Brown's Lou I Sne: ker. H2., 120 .1111.3, a' new.
24., lists 1(1.--- J. H. 'BENNETT, Station Road, perfect, 4:. (xl. im, tar,Witle,den Junction.mar .orii Vic. Ill

oot variable condenser in ..11 net, ass. Reads
Wt alesa Soldered Joints. Use only Elertro. bill; eonden-er. 5/6. S groo.'e H.F. transformer,Flux, free from acid, sample tin, 71d. Write 7)6. All mounter! ebonite. Ex -govt. potenti-trade terms.-ELECTIRO-FLOX MANUFACTURING ' Meter, 5'6. Mk. III Periken detector, 4s. 6d. ;Wellington Street, Redditch. carborunduat, 35. Sundry fixed condensers.-Co.,bine'

and Cases, in polished mahogany or ; JAMBI Is, 82, York Road, Bury St. Edmunds.
oak. Quotations per return.-LANCASTERS', 87,
Parade, Birmingham. Four -Valve Set, complete, with all accessories.

loud speaker. etc., very efficient, suitable for large
Intervalve Transformers, 17s. (ml. each. Adjust- room, (35. -AI, Newlyn Road, Lordship Lane.able telephones, 4,000 ohms, 35s. each. Ebonite Tottenham.

Variometer Balls, 45. each, new, not W.D. 12- Armstrong Three -Valve Regenerative Receiver.Way switch, 7s. 500 10 2,50o voltmeter, 35s- Frame aerial. Igranic coils. Polar CoIRIPIISPTS.
B. CALVER, 52, Linver Road, Hurlingham, London. Utters.-Coxos. Melrose. Sunbury.

All Wireless and Electrical Goods stocked at Sale. 101 MId. Variable Condenser, 15s. Tele-% Colonial Avenue, Minories, near Aldg to phones, 6.cloo ohms, 15s. Crystal detector. 3s.Station. Handiest place for City buyers.- Telephone condenser, Is. 6d. Ito ft. aerial, 35. -Lents Dtxott & Co., Telephone No. Avenue 4166. IRWIN, Church Roi.1, Ilfracombe.
041009hOne No. 1 with Headphones, as new, Wireleo...- Listen -in to the wireless concerts on3 nos. Also Simplex single valve panel, as new,

Av's ADVERTISING OFFICES, 9 and zo, Charing

the new" Constructophone " crystal receiving
4. Write appointment. -Box Bat, BERTRAM se. s. Range 25 to 30 miles. Price, including

!I telephone and aerial, pas. 6d. Write for par -Cross, S.W.T. ticulars. -I'. G. HARRIS, Agent, x, RochesterTwo -Valve Experimental Set, "hes. H.T. I Street. London, S.E.1.Gladly demonstrated. 15.-RAHA, " Canfield,"
,I

Road, Suibiton. High TOWNS Condensers, 3 1)ubilier mica con-SouthboroughI densers, tested i.000 volts by makers, suitable
smoothing circuits in transmitters, cost 15 each.
What offers. --Box H.o. BERTRAM DAY'S ADVER-
TISING OFFICES, q and to, Charing Cross, S.W.I.

Agate Cylinders, tnie and perfectly polished
inside and out, suitable for loud speaker and
similar apparatus. 15s. each, limited number.-
TODD Optician, l'Iverston.

Hart: 4-Volt Accumulators, unused, complete in
nntal ..1,4- will 11.111,11c. only 12S. 60. each. Below:

Revolution Counters by Harding, Rhodes & Co..
Ltd., with reciprocating motion, suitable for
counting coil turns up to one million and repeat.
...icily coupled to lathe, etc. Only 2 is. each.
I How:

Electric Drills, " Duntley Universal " for A.C.
or D.C. by the Consolidated Pneumatic Tool
Co., Ltd., 22o volt. Complete with chuck, switch.
self-contained gears. etc. Only /7 each. -Sr.
GEORGE'S MOTORS, 16, Fulham Road, London.
S.W.3.

Mareoniphoue Vg, including pair best Sterling
headphones and distribution box, perfect con-
dition, £18. Extra pair telephones. £2. Four
1 inge blocks, nos. large Brown loud speaker, 120
, lolls, £4. liniwii Amplifi,r, L. Telephone
ti ansformer, nos. R. C. Duss, 6, Templars
, elute, Golders Green.

A Bargain, Three -Valve Receiving Set, on
, bonite mahogany polished box. Amplion loud-
-.i...iker, headphones, batteries, aerial. etc. Various

ins, seen working. complete. - Nlanitox, The
I ;iiiigalow. Huntingdon.

Transformers, L.F. Intervalve, new, tested,
guaranteed, maximum efficiency. superior finish,
usual price, 20S., my price 16s. 6d., post 6d.
Three days appro. against cash.-Jaco, Radio,
Chertsev.

Amateurs, Listen In : ! Crystal detectors. as.,
Tuners, triangular pattern, 3s. Loose couplers
5s. 6d. with diagram connections. Silicon, wire
and cup, 60. Set of print?, building crystal set, is.
-R. LLOYD, Sion House, Wolverley, Kidder-
minster.

To Experimenters. --We have a few Marconi
Receivers and parts, suitable for reconditioning
and adoption. which we are offering to bona fide
amateurs. Ti; be seen at our Wybert Street Works
between to and 5 or Saturdays to and 12.30. -
BRITISH RADIOPHONE, LTD., 3t. Wybert Street,
Minister Square, London. N.W.I. Telephone
5Iiiseurn, 839o. Nearest stations. Warren Street
ind Great Portland Str....t

£2,000 of Wireless Goods in Stock. LINCIILS
\ VIKELESS COMPASS', Wireless House, Newland,
Lincoln. We can supply everything for wireless
from stock. Usual prices. Highest quality. R
valves, 17s. 6d. Switch arms, as. 0(1. Condenser
plates, is. 6d. doz. ISOLA tubing for inductances,
wires, scales, intervalve transformers, telephones,
in fact everything for the wireless enthusiast.

MINIM *AIM

SEND NOWN

FOR OUR

1
PAGE ILLUSTRATED

CATALOGUE

LATEST LOWEST
IMPROVEMENTS. PRICES.

POST 3 D. FREE

SIEMENS-HALBICE VALVES 7,8 each.
ADAPTORS FOR ' R " VALVE HOLDERS

8/- each. POSTAGE EXTRA.

Grafton Electric Company
S4oProoms-5 4, GRAF TO N STREET,
TOTTENHAM COURT ROAD.
LONDON. W.I. Telephotut-Museum 241.

Works -Slough.

ENGRAVING
for every style of instrument on any material.

F. OSBORNE & CO., LTD.
27, Easteastle St., Oxford St., London, W.I
E -.t. 1874. M 2264

AERIAL MASTS.
Sectional tubular masts, complete in every
detail with spreader and insulators assembled,
painted ready for erection. 30', 75 -. 40',
£8 15s. Cash with order. Free on rail.

GOSWELL ENGINEERING Co.,Ltd,
12a, PENTONVILLE ROAD, N.1.

Made in three

Aenalssheictgiohn:w16i tfth
.

metal joints
and fittings complete. Can be fixed in

any position. These masts were purchased

from the Government --

Are new and cannot be
made to -day for 12.

MY PRICE 15 - EACH.

S. II. RAWLINGS,
9, VICTORIA STREET, S.W

HEATH & Co., Ltd.
Instrument Works, New Eltham, 5.5.1
are prepared to undertake in their Idly
equipped works -Wireless Apparatoe
and Parts for the trade. Quotations given
to Blue Prints. Immediate attention.
Iketu-Lse Gramm j01. Win-Polarir. 1...d...

FOR SALE continued,
Morse Inker, Ex -Government, new, 15. -

DEWIICRST, 24, Sylvan It, .,, L \ Ilinteild London.
Amateur has quantity new apparatus sale,

cheap. List on applicate .1. - A. C. DIXON,
6, The Drive; Roundhay, Leeds.

Four -Valve Experimental Set, comprising I H.F.
detector, 2 L.F. valves, complete with coil -holder,
etc., in mahogany cabinet. Two variable con-
densers, one fixed. All British and Continental
concerts can be heard. Sacrifice £13 tos.-
ANDREWS, Yoxford, Suffolk.

Heys (the well-known motor cycle firm) will
take your present instrument in part payment
for the latest model. Send particulars. -173,
Great Portland Street, Loudon.

Townsend Wavemeter, calibrated. £3. Siemens'
relay, io,000 ohms, new, £7. Loose coupler, on
base, ma ins., 11. One tuner in case tapped, with
reaction Soo to 2,600, 1 5s. Two Sullivan's

, tapped transformers, new, /t each. -S. SCOTT,
!Norton, Halton,
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ELECTRADIX WIRES
Highest Conductivity at Lowest Prices.

Gauge. D.C.C. S.S.C. D.S.C.

18 .. 1 91 -
20 .. 1 11 4 0 ..
22 .. 2 5 4 6 ..
24 .. 3 0 5 0 ..

28 .. 4 2 5 9 .. 1
30 .. 5 2 b 6 .

32 .. 6 61 8 2 .

1

36 . 9 2 .. 11 3 i
38 . 11 10 .. 13 6
40 - 18 21 .. 17 0 .. 23

Other sizes in stock. Prices at per Ih. 3d. extra
for reeling off in small quantities Ltd &pool.
Postage extra. 7 22 Hard Drawn Copper Aerial
Wire, 4 6. Enamelled Copper 5 6 per 10u it.
EVERYTHING FOR WIRELESS IN -f: lOCK.

LESLIE DIXON & CO.,
9, Colonial Avenue, Minories, E. I
(near A ldgak Station) Telephone . .4 venue 4166.

Portland's Parts by Post.

"EBONITE"
8 1

4 4
7x be

10 x ..
17 x

12 x 10
171 8i
18 x 18
38 x 18
7 lbs...

s. d.
7 6
9 6

12 10
.51 3 0
11 3 0

Quarter Mat, British. Postage Fire.
Any size cut.

JAMES PORTLAND
39, Sinclair Road, Olympia, W.14

Mr. Portland stocks over 200 Wireless Parts

TRADE ENQUIRIES.
Advertiser with electrical and wireless knowledge

and some capital, is open to consider sound Cosiness
proposition, new or established.-Box
BERTRAM DAY'S ADVERTISING OFFICE::, 9 and in.
Charing Cross, S.W.'.

Advertiser, experience electrical and wireless,
and sonic capital, desires meet another with
practical business experience in view starting
business enterprise.- Write Box X Britt RAM
DAY'S ADVERTISING OFFICES, 9 and to, Charing.
Cross, S.W.I.

Working Drawings. Designs for power and
wireless. Work visited to advise -PucKLE,'
Buckhurst Hill, Essex. 'I . lephone, Woodloto 40o.

TRAVELL' RS WANTED.
Wanted, Travellers, . ommission un;y, to sell

wireless components as side line, one cite!' in Cardiff,
Newcastle, Southampton, Glasgow, Birmingham
Districts.-Apply Box F.to, BELTRAN DAY'S
ADVERTISING OFFICES, 9 and to. Charing Cross,
S.W.I.

SITUATIONS VACANT.
Salesman Wanted for wireless instruments. Deep

technical knowledge not required. Only salesman
with proved ability need apply. State all par-
ticulars and salary required.-Box 4218, A. J.
WILSON & CO., LTD., 154, Clerkenwell Road,

Wanted by London Firm, Smart Salesman, well-
educated, refined appearance, thorough know-
ledge of radio, one from !Manchester district pre- I
(erred. Good salary.-Apply Box E.9, BERTRAM
DAY'S ADVERTISING OFFICES, 9 and to, Charing
Cross, S.W.I.

Wanted, Experienced Teacher, to take charge f

wireless college. Salary, 2o4., and commission.
Reply 7, Exeter Street, Salthurn-on-Sea.

SITUATIONS WANTED.
Young Man (21), desires position as salesman or

demonstrator wireless apparatus. Four years
operator, expert knowledge of amateur wireless
business.-Box F.it, BERTRAM DAY'S ADVERTISING
OFFICES, 9 and to, Charing Cross, S.W.t.

Young Energetto Man, married, seeks situation.
Five years practical experience sets all descrip-
tions. South Wales preferred.-Box K.II,
BERTRAM DAY'S ADVERTISING OFFICES, 9 and to,
Charing Cross, S.W.I.

AGENTS WANTED.
Old -established London Firm, making one to

five -valve broadcast receivers, desires provincial
agents. Every assistance and good terms offered.
-1,ixEs7c6.,4.c,o F. ALDRIDGE, 26, Paternoster

BUSINESS OPPORTUNITIES.
Exceptional Opportunity.-Capable man re-

quired to supervise manufacture of wireless sets.
P-irt interest in profits and weekly salary. No
capital required.- Box R.7, BERTRAM DAY'S
ADVERTISING OFFICES, 9 and to, Charing Cross,

REPRESENTATIVES
District Travelling Representatives required by

substantial wireless firm offering wireless sets at
competitive prices. Those con dent of obtaining
i iod business should write, stating qualifications
arid district covered. London not available.
( ommission basis.-Box B.Y.Z., BERTRAM DAY'S
ADVEKIISING OFFICES, 9 and to, Charing Cross,

W. t.
MISCELLANEOUS.

Morse Alphabet permanently memorised in five
IIIIDDles by the " Ready " Method of Memorising
NI,irse. lion. Secretary of a Loudon Radio
Society writes-" I have tested the ' Ready'
Method, and Enid by this simple means the Morse
alphabet can be memorised in five minutes."
Price bd.. by post F. ROBERTSON,
3, George Street, Croydon. Wholesale, PERcivAL
MARs11A1.1. & Co., 1,6, FarTingdon Street, E.C.

Nameplates, engraving of all descriptions.-
STILWELL & SoNs, Little !'ark Street, Coventry.

Wireless Inventors.- Patents and Trade Marks
Ads ice. Handbooks and Consultations free.-

SG, Regd. Patent Agents, 146A, Queen Victoria
Street, London. 'Phone, 582 Central.

Fast Ham, Wanstead, Ilford, Manor Park and
Forest Gate. Amateurs should not fail to come to
the RelDIORENI)LZI*0('S, 709, Manor Park
Broadway (over Lipions). Club open till to pan.
nightly.

BOOKS.
Disposal Board Radio Instruments and their

Application to Experimental Uses, by Philip R.
Coursey, B.Sc., price is. hid., post Inv. A most
useful book for thosepossessing ex -army apparatus.

VIRELESS PRESS, LTD., 12/13, Hettrletta
Street, London, W.C.2.

MATERIALS, TOOLS AND WORKSHOP SUNDRIES
Our 1923 List of above (84 Pages) is now ready. Wire:cum experimenters
cannot afford to be without a copy. Sent post free on receipt of l'ostcard.

GEORGE ADAMS, (Dot WM.LO), 255-256, HIGH HOLBORN,
NDON, W.C.1

BROADCASTING
is now in full swing, and every
user of a v alve set realises that a

FOOLPROOF
CHARGING

SET
will end the annoyance, inconveni-
ence and expense incurred in send-
ing accumulators to he re -charged.

THE TRIUMPH
A CCUMULATOR
CHARGING SET

can be connected in two minutes
to any Direct Current Lighting or
rower Circuit from 25 10 250 volts,
and when once connected requires
no attention whatever.

It is only necessary to pull down the
switch to charge Accumulator, and
to push up the switch to use Wireless

It can be instantly adjusted to
charge at any rate desired, and any
number of accumulators can be
charged at the same time without
extra cost.
No. 1 Set, 2 Amps Capacity, suitable

for ordinary House Circuits4 17s. 6d.
No. 2 Set, 5 Amps Capacity, suitable

for Business purposes
5 17s. 6d.

AGENTS WANTED IN EVERY TOWN
Manufacturers-

CINEMA TRADERS LTD.,
26, Church Street, London, W.1
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LISTOLEON
RADIOPHONE
RECEIVING SETS

ARE THE

MOST SIMPLE
AND COMPACT
ON THE MARKET

NO SKILL REQUIRED
An absolute Novice is
bound to be successful
at once with our
instruments.

OR WRITE FOR
FREE INFORMATION'

WE CAN HELP YOU ON YOUR WIRELESS WAY

"SIMPLICITY
WITH

SATISFACTION."

All Installations are complete in every
detail and approved by P.M.G.

NO EXTRA EXPENSES

NO MORE
DULL EVENINGS

TRADE ENQUIRIES INVITED
VERY ADVANTAGEOUS TERMS.

RADIOPHONES LIR.
la GRANVILLE PLACE

MARBLE ARCH
LONDON, W.1

'Phone-MAYFA1R 185o.
TELE

'Grams-RADPHOLIM,
BAKER, LONDON.
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We Thank all our Customers
for their support of our rolicv in bmig the hrst to place on the market
EFFICIENT. ACCURATELY ASSEMBLED

VARIABLE CONDENSERS
AT

FOR PANEL :MOUNTING
Cabinet Mounting

1/6 extra.

A REASON ABLE PRICE
WE APOLOGISE to those whose deliveries were
delayed. We have increased our plant in order to
deal adequately with the enormous demand from
AMATEURS, EXPERIMENTERS, and THE
TRADE ALL OVER THE WORLD, and can now
guarantee IMMEDIATE DELIVERY.

THE BEST VALUE OFFERED TO -DAY
gl(ole these Four Points-

I. These Condensers are of special pattern with
Ebonite top and bottom plate!, designed to take
up the least possible space on panel.

2. COMPLETE WITH SOLID EBONITE
CALIBRATED DIAL ENGRAVED
0 to 180 , AND KNOB.

3. Drilled and tapped ready for mounting.
4. ACCURATELY ASSEMBLED, and

guaranteed. Every instrument is tested before
leaving the works.

Approx. Cap. Vernier
in Mfds. .001 00075 0005 0003 0002 .0001 00005

Price -11/6 9/6 8/6 7/6 6/6 5/6 5/-

CARRIAGE PAID.
Slough.

Dear Sirs,
Many thanks for condensers re-

eeived to -day. These are excellent
instruments at a reasonable figure.

Yours faithfully,
H S --

Cash with Order.
Ipswich.

Dear Sirs,
I wish to say I received the con-

denser from you quite safely yester-
day. I am well satisfied with it, and
consider it a fine piece of apparatus.

I remain, Yours truly.
E. M. W

We are open to consider applications
for Sole Agencies for B.R.C. Receiving
Sets, Condensers, and other apparatus.

Trade inquiries invited.
Caerleon.

Dear Sirs,
The variable condenser arrived

quite safely, and I am very pleased
with it. It makes possible quite fine
tuning when receiving telephony.

Yours faithfully.
W. G

SOLE AGENT FOR SCOTLAND-
F. M Milligan, F.R.G.S., 23/25, Rentrew St., Glasgow, Scotland.

to whom all Scottish orders and inquiries should be sent.

POST YOUR ORDER NOW

The BRITISH RADIOPHONE COMPANY
MANUFACTURERS OF WIRELESS APPARATUS OF EVERY DESCRIPTION

BULWELL (Notts)
Telegrams -British Radiophone. Bidwell. Codes-A.B.C. 5th Edition. Western Union.
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and you'll get the long-distance
Stations just as well, but with 4\i..
less interference and without

atmospherics
THE man who cannot erect

an outside aerial or who
wants to move his set from room
to room need.not despair. A

good frame aerial of the type
illustrated will give loud and
clear telephony when used with
sufficient H.F. amplification
from all stations within a wide
area.

Further, because it is directional,
it cuts out a lot of interference

from near -by stations together
with most of the atmospherics.
The Peto-Scott standardised
unit system provides the only
sensible way of adding just as
many stages of H.F. amplifica-
tion as you m. v need at the
least possible expense.

Our illustrated Booklet "Radio"
describes the whole system.
Well written and illustrated
by actual photographs, it shows
exactly how each Unit is built
up-price 6d. post free.

Each Peto-Scott Unit
is manufactured under
licence from the
Marconi Co., Ltd.
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TUNER
UNIT

CONDENSER
UNIT

Sooner or later you will outgrow a ready -built
set. If you start with the Peto-Scott Unit
System, your set can grow with your knowledge
of radio. Always complete, yet when you ex-
pand, nothing has to be discarded.

The Peto-Scott Unit System was evolved over
twelve months ago, and its remarkable success
has been based solely upon actual performance.
Efficient circuits combined with correct spacing
of components ensure a remarkable freedom
from self -capacity. The result is that the No. 4
Unit-the Detector-when used by itself, gives
an excellent performance.

Mr. Sydney Armstrong, of Barrow-in-Furness,
reports receiving the Paris Concerts on this
Unit without any amplification whatever.

The High Frequency Unit can be used with a
choice of three different couplings :- 0) Trans-
former. (2) Resistance capacity. (3) Tuned
anode. All these are plugged in, without any
alteration to the

Head Office and Showrooms :

64, HIGH HOLBORN
LONDON : : W.C.1

.11t1111

DETECTOR
UNIT

F UNIT

PRICE LIST OF SETS OF

PARTS.

No. 1. Tuner Unit .. 27 6

No. 2. Condenser Unit 42 -

No. 3. H.F. Amp. Unit 13 6

No. 4. Detector Unit . 17 6

No. 5. L.F. Amp. Unit.. 33 6

Mahogany Cabinets to fit Nos.
1, 3, 4, and 5, 3 6. To fit
No. 2, 7 -.
Postage 9(1. per unit extra, but
paid IIn all I 'Tyler. I wet- I.

:::: .
Q}7.,Er.;0.L7

'

rsitill!
- _la   Insa1 ,

MARSHAL L AL)
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A Radio Magazine
in the making

0N January the 15th was published the
first number of a new Wireless Monthly
magazine, entitled " Modern Wireless."

It consisted of over zoo pages of well -written
and well -illustrated articles on a very wide
range of subject. As it is essentially a magazine

to be kept for reference purposes, no reader
of The Wireless World and Radio Review should
miss getting No. I.

It is edited by John Scott -Taggart, F.Inst.P.,
the author of several authoritative books on
the Thennionic Valve. He is assisted by
Paul D. Tyers and E. Redpath.

In this illustration are shown the two
assistant editors engaged in the preparation
and editing of MS at their office at the Radio
Press, Ltd., Devereux Court, Strand, W.C.2.
Both Mr. Tyers and Mr. Redpath are well
known to radio enthusiasts as authors of wireless

books-the former being the author of " The
Construction of Wireless Receiving Apparatus,"
and the latter of a handbook issued by the
proprietors of " Work."

The price of " Modern Wireless " is Is.,
and it is issued on the isth of every
month.
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SECTIONS
1. Cr -I.11 I hq. tnr (jrInt-
2. Single Valve Circuits.
3. Two -valve Circuits.
4. Three -valve Circuits.
s. Four -valve Circuits.
6. Five -valve Circuits.
7. Local Oscillators for

Heterodyne Reception of
C. W'.

8. Valve Transmitter and
Radiophone Circuits.

2/6

ST 

'w -II

this book gives full work-
ing details of suitable circuits

TO receive American Broadcasting with any degree of
certainty you must use at least one stage of H.F. Ampli-

fication. In this new Book by John Scott -Taggart a

recognised authority on Wireless Valves-a number of new
Circuits are shown embodying the use of one or more H.F.
Valves. To make the Book as helpful as possible all
Condenser values are given where necessary.

If you are thinking of building your own Set-or of making
your present Set more efficient-then you must get this Book.
Over 60 different tested Circuits are shown, ranging from a
simple Crystal Set to a Valve Transmitter. Get a copy of
this Book to-day-you'll need it often for reference.

Radio vcs s ,
22 from all book-
sellers or 2/8 post PUBLISHERS Of AUTHORITATIVE WIRELESS LITERATURE
free from the
Publishers. DEVEREUX COURT. STRAND. W.C.Z.

0/40eitziam
M.\ RSIIALL Al).
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GET THE BEST OUT OF YOUR SET BY USING
Any'stankrd telephone plug can be

used but preferably the special spiral
Elwell plugs which are fitted with self -
tightening connection grips.

t., The Jacks fit neatly on the panel and
being heavily nickel plated add con-
siderably to its appearance.

,e, They are easily fixed to any pane
up to I" thick. No fixing screws are
required.

Five types of jacks are availahle from
a simple telephone jack to one controlling
telephone. transformer and filament
battery.

, Insulation ttsied uo to 1,000 volts.

THE ELWELL
JACK SYSTEM.
Once connected up on the Elwell Jack
System your receiving set becomes far
more convenient to use both for broadcast
reception and for experimental purposes.
The following operations become quite
automatic :-
1. Filaments switched on.
2. Telephones or loud speaker put
across any desired number of valves.
3. lntervalve transformersdisconnected
at point of insertion so ensuring
maximum efficiency.
4. Only the required number of valves
light up. The remainder stay out of
circuit.
5. Removing Plug completely switches
off set. No errors can afterwards be
made in connections or switching.
Loose contacts and broken leads are
permanently prevented. Comparative
tests of telephones and loud speakers
can be made with ease and accuracy.

Y°1I EF. ELWELL, LTD., Radio Engineers,

Write for descriptive leaflets.

CRAVEN HOUSE, KINGSWA1 , LONDON, W.C.2
Telephone : MUSEUM 1384.
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Revised and Enlarged Edition

AMATEURS
This

want

THE VEST POCKET

DICTIONARY
OF

TECHNICAL TERMS
USED IN

WIRELESS WORK
By Harold Ward
Over 1500 definitions

Price 216 net. Post free 219

The Wireless Press, Limited
Dept. W.W.

12-13, Henrietta Street, Strand, London, W.C.2

PRESSLAND ELECTRIC
SUPPLIES LIMITED.

Managing Dircct .1 :
CLIFFORD PRESSLAND, A

Hampton -on -Thames.

Wholesale only.

Our 1923 Radio Catalogue is now ready
and will be sent on application to any
bona fide Trader

SKINDERN IKEA BUTTON.
THE SUPERSENSITIVE MICROPHONE.

World-wide Patents.
ENGLISH Manufacture.

For LOUD SPEAKERS, MICRO AMPLI-
FIERS, ELECTRICAL GRAMOPHJNE
REPRODUCERS.
Invaluable as Detectiphone. as it can be
used in ANY POSITION. , either
HORIZONTAL or VERTICAL.

PRICES.
Type " A "- Carbon Electrodes (eliminating all

" frying " noises .. .. .. .. each 7 6
Type " B "-Brass Electrodes .. 5 -
Receivers (special Low Resistance) . , 10 -
Gramophone Attachment (for Electrical Reproduction)'.. 1 -
BOOKLET (16 Pages fully illustrated) containing much

useful information for all interested in Electrical Sound
Transmission. POST FREE 6d.

Sole Proprietors -
MICRO, LTD., 279 276, Pentonville Road, London. N.1.

(Oneosite King's Cross (Met.) Railway Station).

ACCUMULATORS
4 Volt 49 Amp. 18/6 6 Volt 49 Amp. 26/3

4 ., 60 .. 21 6 6 (0 ,, 12/9

4 80 23 2 6 SO .. 37/3

4  100 ,. 30 - 6  100 ,. 43/6

Metal carrying cases for above, with strong strap handle.
from 2/- each.

SPECIAL OFFER.
6 Volt 20 Amp. Accumulators in celluloid at 18/- each,
absolutely new, but shop soiled.

WIRELESS GOODS.
Headphones, 4000 ohms .. each 22/6

L.F. Transformers .. .. .. .. .. .. 13/9

Coil Plugs .. .. .. .. each 2r
Special Line of KNIFE SWITCHES on Ebonite and on
Porcelain at lowest prices. WRITE FOR LISTS.

GOOD DISCOUNTS TO TRADE.

F. YATES & SON, LTD.
WHOLESALE ELECTRICIANS,

144 Church St., Kensington, London,W.8
Phone : Park 4276. (One minute from Notting Hill Gate

Central London & District Rlys.)

CAPPER BROS.
FOR ALL RADIO REQUISITES

Agents for LESLIE McMICHAEL, LTD.,
for Woking and district.
Single Valve Sets.. 15 5 0
Two Valve Seta .. 8 8 0
Three Valve Seta.. .. 14 14 0
Four Valve Sete 25 0 0

89-93, CHERTSEY ROAD, WOKING

NORTH OF SCOTLAND
AREA NORTH OF OBAN & MONTROSE

StLE AGENTS for all Apparatus manufactured
and supplied bv-

LESLIE McMICHAEL. LTD.
Also for-WATES BROS.

WIRELESS SUPPLIES CO.
THE " BROADCASTER " with horn.

1RELESS INSURANCE.
TRADIE SUPPLIED. AGENTS WANTED.

North of Scotland Wireless Co.
13, BRIDGE STREET, ABERDEEN
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A Dot, a Dash, and further Dots and

iDashes. What Do They All Mean

1

I

9I

The Handy Little Pocket Guide

!MORSE
MADE EASY

I

I

I

I

1

By ARTHUR L. RYE.

Explains It All

Printed on strong linen card, this
valuable Illustrated Explanation can
be carried about ready for use

anywhere and everywhere

A thorough system of memorising
is suggested, which will facilitate
the learning of the Morse Code
in the shortest possible time.

Invaluable To All Who Contemplate
Taking Up Wireless

as by knowing Morse the fullest possible
use can be made of your set, and a
greater number of messages received

I

PRICE 32D POST FREE

Obtainable from

i The Wireless Press Ltd.
: 12 & 13, Henrietta Street, London, W.C.2
I   MM.  =MN  1.111.1  =II  

Perfect your
Morse

AT HomE
with the assistance of the

Marconi Official Gramophone
Records

For Self-Vuition in receiving

Morse Signals.
Price per record.

Packing and postage 9d. extra.)

Set of Six 10 -inch Double -sided Records
Packing and postage tree.)

SERIES L Record 1. One Side. --The Morse Code.
full figures, abbreviated figures, and punctuation

signs, as printed in the PostmasterGeneral's Handbook.
Reverse.-Difficult letters which experience has shown gis.
most difficulty to learners ; also a sentence sent slowly.
Record 2. One Side.-A Press message sent at a speed
approximately to words per minute. Reverse.-A
message at a speed of 5o per cent. faster.
Record 3. Both Sides.-Dummy messages. properl,
numbered, timed and counted, as exchanged between ship. -
and stations, and vice versa.
Record 4. One Side.-Difficult business message, con
taining figures, fractions, Stock Exchange terms, etc
one or two mistakes have been introduced and then
corrected in the accepted style. Reverse. --Code words
and cipher transmitted at a normal rate of zo words per
minute.
Record 5. One Side.-Various messages, such as would
be met with in an ordinary day's transmission, sent at the
rate of 25 words per minute. Reverse.-Messages in
French, Spanish and Italian.
Record 6.-One Side.-Signals from two distinct trans-
mitters on different notes. Press message transmitted at
25 words per minute jammed by similar matter at slower
speed. Reverse.-Mixed messages jammed by Press
messages.

SERIES IL Record 1. One Side.-Morse Code, including
full figures, abbreviated figures, and punctuation signs,
as printed in the Postmaster -General's Handbook (Sounder
Record). Reverse.-Simple Press, sent slowly (Sounder
Record).
Record 2. One Side.-Italian Press, 25 words per minute.
Reverse.- French I'ress, 25 words per minute.
Record 3. One Side.-Spanish Press, 25 words per Mitilltr.
Reverse.-Portuguese Press, 25 words per minute.
Record 4. One Side.-Figures and fractions at moderate
speed. Reverse.-Poldhu Press, with intemiptions by
voices, whistles, and various noises, to teach the reception
of signals in conditions of difficulty from interruption.
Record 5. One Side.-" Distress Record " in which two
ships working are interrupted by a third which sends the
SOS signal. The traffic of the ship in distress is then
expeditiously handled. This is a very dramatic record,
exactly reproducing the wireless conditions at sea when a
cry of distress is sent out. Reverse.-Ship and shore
working with correct " T.R.'s " and properly coded
messages.
Record 6. One Side.-Messages from ship to shore at
25 words per minute, with jamming from French Press.
Reverse.-Messages from shore to ship at 25 words per
minute, jammed by similar Press.

5-

30 -

The Wireless Press, Ltd.,
12-13, HENRIETTA ST., LONDON, W C.2.
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ABSOLUTE SATISFACTION
This is the WIRELESS MESSAGE received from the Legions of " Listeners -In " that our
instruments are bringing joy to in England, Seofand and Wales each day and ev.ny day.

OUR EFFICIENCY GUARANTEE
OUR experience has enabled us to build and
design Super Radio Sets which we can guarantee
unconditionally. Our products were originated
by a Wireless Expert and have passed the acid
test of experience in the %Vireless Industry.

RANGE
200 miles

They have been developed according to the
best practical and scientific dictates and are
correctly and efficiently manufactured in our
modern factory, which enables us to price
every article as r:asonahly as possib!e.

SI 'PER IZELIALIIIONE No.:3
ELTresenting the latest developments in Lon Distance Radio Receiving Sets.

t High Fro -1.1(.11,-y Valve. t RectiM, y

In lefunte waveleng.h. %VIII receive front ships at sea, aircraft and naval st it! 11-.

PRICE
INCLUDI ,

.11.1. ROY -I/ -

£19 :10 :0

ILLUSTRATED CATALOGUE SENT POST FREE
Containing tall partOnlars of-

CRYSTAL SETS I ,1 I .11 Range : 9 : IG
111111, .. : 17 : 0

VALVE SETS k..., £7 10:0

Super-reliaphone No. I. too tll.
Super-reliaphone No. 4. r75
Reliaphone Note Magnifier
Reliaphone d tut& Note Magni it,

ILI I : 111 :11
:

IL:nt :If
£1.4111:11

The last itistruni,it it .mine,... .::ves excellent re,ilts with a Lona Speaker. Vti en include all rtivaltitt.

CALL AND HAVE A DEMONSTRATION -IT WILL SURPRISE YOU

We invite application front firms desirous of handling our products.
Liberal terms and sole agencies offered to those possessing suitable connections and selling organisations.

THE WHOLESALE WIRELESS CO LTD.
103, FARRINGDON ROAD, LONDON, E.C.1

Telephone : CLERKENIVELL 5312.
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BROADCASTING
RECEPTION SETS
One -Valve Set Complete for Working

£7 : 10 : 0
Passed for Broadcast-
ing Licence G.P.O.

No. 1038.

SEND FOR
CATALOGUE

AGENTS
%IL

WANTED

DESCRIPTION :
Single Valve, mounted on polished I -in. Ebonite Panel with
Variable Condenser, smooth acting resistance, grid leak and
condenser and all terminals clearly engraved in white, in a
Mahogany Polished Cabinet, 9 in. by 5 in. by 5 in. £3 15 0
A TAPPED COIL for wavelengths up to tioo metres with
terminals for coils for any higher wavelengths. The coil is
enclosed and the tappings are brought out to an 8 -way switch
in united in the front of the cabinet.

ACCESSORIES INCLUDED:
Siemen's 54 volt high-tension Battery with plugs for

altering the voltage. £0
4 volt 50 amp. hour low tension Accumulator in

case with carrying strap .. 1
One pair of Sensitive Headphones of 4.000 ohms

resistance .. 1

15

4

1

0

0

0
One Detecting Valve 0 15 0

Total £7 10 0
Plus B.B.C. Royalties.

We are now in the position to supply EDISWAN
A.R. 6 VOLT VALVES from Stock at FULL
MAKERS' DISCOUNT.

Wireless Installations Ltd.
15, Aldersgate Street, London, E.C.
SATISFACTION GUARANTEED OR MONEY REFUNDED

WITH GOOD APPARATUS YOU
CAN GET GOOD RESULTS

THE " W.P. "

Morse Practice Key
Well Made. First-class l rinah. Thoroughly Reliable.

Price 7/6 Post Free

THE WIRELESS PRESS, LTD.
12-13, Henrietta Street, London, W.C.2

ELECTRICAL WORKSHOP
A BOOK for the ELECTRICAL EXPERIMENTER

By FRANK T. ADDYMAN.
PRACTICAL & INTERESTING.

249 pages. 169 diagrams, etc.
PRICE 7/- NET.

(Postage 9d.)

THE WIRELESS PRESS, LIMITED
nem. W.I1'.,

12-15 Henrietta Street, London, W.C.2.

THE A B C OF WIRELESS
ay PERCY W. HARRIS

THE Book for the " Man in the Street."

Price 6d. nett. Post free gd.

What is Wireless ? How Does it Work?
THE "A B C " WILL TELL YOU.

THE WIRELESS PRESS, LTD.
12-13, HENRIETTA ST., LONDON, W.C.2

Independent Type.

RADCOM TRIPLUG TUNERS
Consist ins or !Mee separate onus
for Panel Mounting. complete
with spring clip terminals

Price 8 6
Extension Handles. extra per palr

16

I aping units assentf led on base,
ready for Panel Mounting. com-
plete with spring clip terminals

Price 16/ -

Extension Handles. extra per pair
1/6

RADCOM RHEOSTATS, TRANSFORMERS,
BATTERIES. Write for Catalogue.

R.COMPONENTS IMP
adio Assembled Type.

19, RATHEONE PLACE,
LONDON, W.1

Grams Radponents, Westcent, London. Phone Museum 3185
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AN ENTIRELY NEW WORK.

The ABC Telegraphic CODE 6th Edition
I -I v I.E'rrE It CW1E.

An up to -date Work, containing Five -letter Artificial Code Words with at least a
TWO letter difference and TERMINAL -INDEX of thewords at the end of the Book.

Cost of Cabling Brought to a Minimum :: Simple to use.
'PR/CE £3 3s. Od. net (U.K. and Colonies.)

inland Parcel 'Posta4e 1/6 per copy. Continental took Post 2,'. per copy.
Publishers --

EDEN FISHER & CO.,LTD., 6, 7 & 8, Clements Lane, E.C.4
And 95, 96 & 97, Fenchurch Street, London, E.C.3.

This Book Will Help
YOU.

The more generally useful
formula: and methods of
measurement for inductance
and capacity are brought to-
gether in a convenient form in

The

Calculation and Measurement
of

Inductance and Capacity
By

W. H NOTTAGE, B.Sc.

Price 3/ 6 Neu
(Postage 5d.)

The Wireless Press, Ltd.,
Dept, W W., 814.

12-13, Henrietta Street, London, W .0 .2

/ / 3 pages.

NEW SUPPLY JUST RECEIVED FROM
THE PRINTERS.

THE RADIO
EXPERIMENTER'S

HANDBOOK
By PHILIP R. COURSEY,

B.Sc. (Eng.). F. Inst. P.
99 Diagrams and Illustrations.

PRICE 316 NETT.

( Postage 6d.)

CONTENTS-
General Considerations --Components of Wireless Installation-
The Aerial Circuit-Receiving Tuners -Receivors, including
detailed instructions on the making of the many types of
inductances and useful Mark III tuner modifications,
Amplifiers and Valve Detectors with circuits 4 high frequency,
low.frequency and usistance--Capacity Coupled Amplifiers-
Heterodynes, giving working instructions for making up a long
range heterodyne wavemeter -Appendix : High Frequency
Measurements and Calculations with valuable data and tables.

The Wireless Press, Ltd.
Dept. W.W.

12-13, Henrietta St., Strand, London, W.C.2

R.i,sterrd NIPHAN T,.de Mari

WATER - TIGHT PLUGS
and CABLE COUPLINGS
TO MEET HOME OFFICE REQUIREMENTS

insatillefts
COUPLING CONNECTING CABLES

Phones I Telegrams
2000 Gerrard 120^I Coeval " Niphoo, Load..."

Patented is Ea/Blend and Abroad.

A. used by H.M. War 0111.ica. Electric Supply Composites.
Railway Compaaists. Marconi 's Wireless Teleg-aph Canoes,

SIMMONDS BROS., LTD
4. 6 B S. NEWTON STREET, HOT RORN. W C.

SIX WAY TEE CONNECTORS

tmintime,
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AUCKLAND'S
Components are World -Famed by Reason of their Superiority.

;SMOOTH CONTACT

FIL. RESISTANCES.
With Long Beating Buhl

With Fixing Screy.s.

4/6

FIXED CONDENSERS
From '0001 capacity to '006

PRICE

2/ -
EACH.

AUCKLAND (Igranic)

DUO LATERAL COILS.

Made under De Forest Patents.

PRICES from

51 -

Mounted.

VARIABLE CONDENSERS.
For which we are specially noted

Top plate ; Die cast and fitted with
ebonite bush.
Bottom plate ; Die cast and fitted with
ebonite bush.

Vane spacing '072.
Centre contact made by P.B. strip.

'0002 '0003 '0005 '001
15/- 16/- 18/ 24/ -

NEW
CATALOGUE

(50th THOUSAND)

Free on Request

Now Famous
UNI-WAVE COILS.

150-30W00 NI

Per Set of 8

12/6

PIN TYPE II.F.
A

I. 150-600 - 5/-
2 380-800 - 61-

3. 570-1,300 - 6/6
4. 1,000-2,175 - 7/-
5. 1,600-3,200 - 7/6

FULL DETAILS OF THESE

ARE. CONTAINED IN
CATALOGUE.

VERNIER CONDENSERS.
For Panel Mounting.

MM. '000008 ; Max. '00005

6/6

G. Z. AUCKLAND & SON, OFFICES

John Street, E.C.1
Fnotorles- ISLINGTON. N. WIRELESS INSTRUMENT MAKERS 'Phone - - 3173 CLERKENWELI.

Printed by Sanders Phillips & Co., Ltd., Chryssell Road, London, S.W.9, for the
Proprietors and Publishers, The Wirel.,- Pre,-, Ltd., 12-13, Henrietta Street, London,
W.C.2: Sydney, N.S.W., 97, Clarence Street ; Melbourne, 422-24, Little Collins

Street ; New York, 320, Broadway.
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When there is electric light, an aerial is unnecessary.
Plug a " Ducon " into an ordinary lamp holder orwall socket ; connect to the wireless receiver and
you wilt receive the broadcasting perfectly.
The " Ducon " gives satisfactory results with all
types of receivers, from crystal to multi -valve.
Dealers not vet stocking are Invited to write for trade terns.
OLtainable from all leading wireless dealers, electrical rontraLtors and

stares or direct from the makers.

Over 50,000 in use.

DU1C bk9
The DUBILIER CONDENSER Co.(1921) Ltd.

Ducon Works, Goldhawk Road,
SHEPHERD'S BUSH, LONDON, W.12
Telephone .. I fam mersmith 1084.telearains " If ivolteon. Phone London_'

0>f 4 "

111
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PRICE

-

STERLING No. 1 CRYSTAL RECEIVER.
Complete with pair of Double Head Telephones and
Coil for Paris Time Signals. Range 25 miles.

To be obtained from all Dealers or direct from-

We guarantee that all Broadcast Radio Apparatus

sold by us conforms with the conditions of the
Broadcaster's Licence issued by the 'Postmaster.

General.

WRITE FOR NEW
PUBLICATION No. 342

Sterling
Radio Receiving

Sets.

Call at our Showroom fur a 'Demonstration

STERLING TELEPHONE & ELECTRIC CO., LTD.
210/212, TOTTENHAM COURT ROAD, LONDON, W.1
Telephone No.; 4144 MUSEUM (7 lines). Telegrams: "Cucomia, Work. -DAGENHAM, ESSEXLondos.-
Branches-NEWCASTLE-ON-TYNE. 9 Claverieg Place; CAR DIFF.13 Park Placa MANCHESTER.14 St. Pater's Sq.

VULCANIZED FIBRE

SHEETS

RODS
TUBES

PANELS. CONDENSER TOPS.

KNOBS. INSULATING BUSHES.

TRANSFORMER BOBBINS.

SWITCH &TRANSFORMER BASES.

FIL.RES. FORMERS WASHERS.

TUBES FOR INDUCTANCES etc.

THE MANUFACTURERS.

DIAMOND - FIBRE
WORKS.

Ci

HIGH ROAD
SOUTH TOTTE N HAM, N.15.
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H.P.R. "HILOPHONE"
G.P.O. Regd.

No. 0177

Each Instrument
individually certi-
fied & guaranteed

The Ideal 3 -Valve Instrument
: for Music and Telephony :

fLP,R, PATENT
WAVELENGTH

INDICATOR

RANGE of Wavelengths 300 to about 1,000 metres, covering all
British Broadcasting transmissions-ship and coast stations (spark
and C.W.)-aeroplane telephony. Readily tuned to incoming
wavelength by the H.P.R. Patent Wavelength Indicator. The
patent H.P.R. tuned high frequency coupling inductances,

co:nbined with fully variable reaction (non -interfering), render the Hilophone
extremely selective. It is so sensitive that it may be tuned to receive even

AMERICAN BROADCAST MUSIC
audibly and clearly in the headphones under first class receiving conditions.

 Price of H.P.R. Hilophone £2 0 0
British- Broadcasting Co.'s Charge :1 ;

With all accessories £34 0 0
' British Broadcasting Co.'s ChargL 2 3 0

VW) 3 0

Suitable for use with a Loud Speaker.

H.P.R. WIRELESS, LTD.
Pioneer Designers and Makers of Fine Valve Receiving Instruments for Amateurs.

Head Office and Demonstration Room :
CARLTON HOUSE, GREAT QUEEN STREET,

KINGSWAY, LONDON, W.C.2
Tel.: REGENT !pg. (opposiu Kingsway Thcaire)
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-ettico-e, Radio
( THE CHASE MOTORS ('O., 1.7 D.)

SANDY FORD SQUARE, NEWCASTLE -ON -TYNE.
EXPERIMENTAL STATION 5 B.A. TELEPHONE -443, 5089.

ELEORAMS - " Chase, Newcastle."

BROADCAST RECEIVING SETS

Unit C. R. 2.

SPECIFICATION
V.1/. 1. A. One -Valve Set

Panel Cabinet, Terminals generally as C. R. 2,
Valve mounted on sub -panel, Filament
rheostat of our manufacture, Dubilier Con-
denser fitted with Grid Leak, reaction fixed
at a minimum value that can be safely used.
Tuning by Chase Variable Condenser, Accu-
mulator 6 v. 20 amp., 36 v. H.T. Battery,
Marconi R. Valves, Telephones of Sterling
other standard manufacture 4000 ohms
(double), too ft. H. D. C. 7/2g Aerial %Vire
with two insulators, wavelength normally
350/500 fitti..1 with plug-in ham ni.J.
to take st ' ' 7111.1"

Price £14 14k. Od. Complete
Unit only £9 9s. Od.

Unit V. P. 2 D.

Reg. No. 169.

Unit V P. 1 A.

Reg. No. 0129

SPECIFICATION
C.R. 2 Crystal Set

Hand -finished ebonite, engraved and filled
fitted on mahogany polished cabinet.
Terminals lacquered brass, instrument
filfsh. Detector enclosed in glass tube,
Ilertzite Crystal, ball and socket adjust-
ment. Wavelength 350/5uo metres,
fitted with plug-in ter -Millais to take
standard coils for higher wavelengths.
Tuning by Chase Variable Condenser.
Telephone Sterling or standard manufac-
ture 2000 ohms double. ICO ft. H. D. C.
712:: Aerial Wire, two e2g Insulators.

Price £6 6s. Od. Complete
Unit only £4 15s. Od.

Reg. No. 1022

SPECIFICATION
V. R. 2 D. Two -Valve Set

generally as V. R. m A., but fitted with one
stage Audio frequency Intervalve Transformer
of Chase Special Design, 6 v. 4o amp. arm
mutilator, H. T. 6o volts.

Price £20 10s. Od. Complete
Unit only £13 13s. Od.

THE ABOVE SETS ARE ALL MANUFACTURED IN OCR OWN WORK-
SHOPS BY INSTRUMENT MAKERS UNDER EXPERT SUPERVISION
Every Set is tested before leaving our Works and Is fully guaranteed.
ENQUIRIES SOLICITED FOR ALL RADIO ACCESSORIES AND PARTS

GENEROUS DISCOUNT TO THE TRADE
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GREAT REDUCTION
IN 1923 PRICES /

The new 1923 Prices
represent a reduction of from
25% to 23 as compared
with 1922 Prices. The Batter-
ies have been in many cases
re -designed and incorporate
all the latest improvements
in Accumulator Manufacture .
SEND FOR LISTS 250 & 314

BLOCK CELLS 1923.

WORLD AND RADIO REVIEW

ACCUMULATORS SOLID NO PLATES

o volt 30 .11111 s.

1922 Price
Celluloid

Containers.
Ebonite

Cuntainos.

es 18 9 £2' 0 0 fl 14 6

PLATE CELLS 1923.
4 volt 40 ,II

1922 Price.

£1 12 0

I I ...IA .
IL,

£1 3 0 £0 18 6

Telegrams FULLER'S UNITED ELECTRIC WORKS, LTD. Terephone :

" FULLER, I I.FORD izoo
CHADIVELL HEATH." WOODLAND WORKS, CFADWELL HEATH, ESSEX. Lines)

A 2
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Result of

14 Years' Experience

Designed by the
Father of Radio Telephony

THE first Brandes headset was
designed fourteen years ago by

Reginald Fessenden, father of radio
telephony. It was difficult then to pick
up radio signals. The 'phones had to
be supersensitive. As radio telephony
improved, this supersensitiveness of
Brandes headsets became more and
more a distinguishing quality. In
their responsiveness to the faintest
signal, Brandes Matched Tone head-
sets have never been equalled.

MADE FOR

CANADIAN BRANDES LIMITED
105, Great Portland Street, London, W.1

By GENERAL RADIO CO.
Telephone : LANGHAM 1145. Trade Enquires invited.
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Uniformly Efficient
PT" HE supreme excellence of TINGEY Wire-

less instruments under all conditions and
tests is now universally appreciated. A
splendid example is the 2 Valve Model, which
is claimed to represent the highest attainment
in mechanical perfection and capacity.

Two Valve Broadcast Receiving Set
Wavelength 300 to 2,800 metres.

PRICE (as illustrated' 15less valves) gns.
including Broadcasting Fees

ALL TINGEY Broadcast Receivers bear the B.B.C. stamp.
All " MGM " Valve Apparatus is duly licensed under
Marconi Patents for Amateur use in Great Britain.

Illustrated Catalogue of 1, 2, 3, 4 and 5 valve
Broadcast Receivers and Experimental Unit
System, with all accessories, Price 6d. poet free.

Shoureont: :

92, QUEEN ST.,
HAMMERSMITH

/ LONDON, W.6.      es,

A NEW ORMOND LINE

HIGH IN
QUALITY

3/6
EACH

LOW I N
PRICE

3/6
EACH

ORMOND ENGINEERING CO.
199 PENTONVILLE ROAD, KING'S CROSS, N.1

Tekpliam--Holbon 18,2. Te.egrams-" Orneoneinsgi,
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TELEPHONY WITHOUT WIRES
by

Philip R. Coursey, 11 Sc. (Fng.), F.Inst.P.

414 Pages. 250 diagrams and illustrations.

Price 15/. nett.
(Post free, 15i9)

In this volume the Author has collected together
information on the various ideas that have been pro-
posed and tried relative to the transmission of Wireless
Telephony.

In the opening chapters, the simplest and now historical methods
of speech communication using Induction, or Earth Conduction,

as well as Light Wave Transmission, are dealt with. These
long despised schemes have of late years again found useful scope

of work in the light of recent improvements. The transmission by
the customary " Wireless " acther waves is dealt with in its

various aspects-from the earliest spark systems with their
imperfect results, to the modern continuous wave generators,
such as the arc and valve.

The problems of Microphonic Control, Reception, and Interference
Prevention are dealt with in turn.

SUMMARY OF CONTENTS.

Conductive and Inductive Methods. Photophones and Thermophones. Early
Attempts at Telephony by Long Electromagnetic Waves. The Conditions
for Successful Wireless Telephony by /Ether Waves. Discontinuous Wave Generators
for Radio -Telephony. Spark Generators. Practical Forms of Quenched Spark Gap.
The Generation of Continuous Oscillations by Quenched and other Spark Gaps.
Multiphase Spark Transmitters for Radio -Telephony. Arc Oscillation Generators.
Vacuum Oscillation Generators. Alternators and Frequency Raisers. Modulation of
the Transmitted Energy. The Efficiency of Wireless Telephone Transmitters. The Braun
Tube Oscillograph. Receiving Apparatus for Wireless Telephony. Receiving Amplifiers.

Interference Prevention. Fields of Use for Wireless Telephony. Summary of Results Achieved .

Write for our Catalogue of 65 Books on Wireless.

The Wireless Press, Limited
12/13, Henrietta Street, Strand, London, W.C.2



JANUARY 27. 1923 THE WIRELESS %WORLD AND RADIO REVIEW

We claimed

BIG THINGS
for the

CONQUEST
2 -Valve Receiver
described in the last
number (January) and
readers' results have
FULLY JUSTIFIED

our claim.

111111i11111111111111111111111111111111111111111111111111111111111111111111111111111111111

MONTHLY

ONE SHILLING
Or

Post free 1 3

If you did not see

CONQUEST
January, 1923, issue
you have missed con-
structional details of
one of the most in-
expensive and simple
receiving sets ever
described in a non-
technical magazine.

GETIJA COPY NOW -
IT WILL PAY YOU.

Read the FEBRUARY number of

CONQUEST
for FULL CONSTRUCTIONAL DETAILS of a

Two Valve Note Magnifier
It is extremely simple and easy to make

No Switches No Elaborate Wiring
It can be used as a ONE or TWO valve magnifier

Can Be Attached to Any Existing
Receiver whether Crystal or Valve

Thus enabling a loud speaker to be used

\ lake the

CONQUEST
2 -Valve Note

Magnifier
You can use the same
High and Low Tension
Batteries as in your

present set, thereby
avoiding additional

expense.

The Wireless Press, Ltd,

12-13, Henrietta Street

London, W.C.2

1111111111111111111111111111111111111111111111111111111111111111111111111111111111111111

Every detail of the
apparatus described in

CONQUEST
is tested and fully tried

out.

There is no fear of

CONQUEST
sets not working satis-
factorily, provided you
follow the instructions.
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The Convention will be held
under the auspices of the Man-
chester Wireless Society.
The solid co-operation of the
Trade is fully assured.

Further particulars will be
announced shortly.

Wireless Publicity Specialists.
ildoertising Agents & Con-
tractors,'Printers& Publishers.
Organisers of the First All-
British Wireless dxhibilion-
London, 1922.

a/n4WW71"
that at the request of the Manchester Wireless
Traders' Association we are now organising the

MANCHESTER ALL -BRITISH
WIRELESS EXHIBITION

AND CONVENTION
which will take place at the

BURLINGTON HALL
BURLINGTON ST., MANCHESTER

17th 24th MARCH
(Saturday to Saturday inclusive)

Applications for space are now being dealt with in rotation by

THE ORGANISERS .

0
BERTRAM DAY & CO., Ltd.
9 and 10, Charing Cross, London, S.W.1
Gerrard 8063-4-5. " Adbertrada, Westrand, 1...cosdon."

Manchester Office : Et II DUNN, 2a OXFORD STREET. MANCHESTER

LONDON . LIMITED.
FINCH LAN ROAD, ST. JOHN'S WOOD. N W

Hampstead 1 S4

For the 6xperinienter

OUR 4 VALVE SET
has been specially designed to
meet the great demand for a
thoroughly reliable 4 -Valve Set
at a moderate price.

£25
New ,Special Cabinet
SINGLE VALVE BROAD-

CAST RECEIVER
complete and 2 ready for use.

£9: 15 : 0

HEADPHONES
\IQ

4000 ohms.

20, -
Postage 9d.

DEMONSTRATIONS
DAILY.

L.F. TRANSFORMERS
Highly efficient. There is a
great demand for these high
quality instruments which we are
now offering at the 1 2/6
extremely low price ofEACH
36 Volt High Tension

Units .. .. 7 6High grade Potentio-
meters in Teak Case,
with change -over Switch 716

Shell Aerial Insulators,

eReel Insulators, eacha
1/2
4d.On and Off Switches

for Panel Mounting :-
One-way ..
Two-way ..
Three-way ..

2/6
5/6
7/9
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HOW FAR DID YOU HEAR LAST NIGHT?

WHICH STATION GIVES THE BEST I'ROGRAMME ?

2 LO 5 IT 2 ZY or 5 NO
Listen to them all with the RELIAPHONE RECEIVER

RELIAPHONE means POWER Oyer DISTANCE
EFFICIENCY and SIMPLICIIY

Its construction is based on sound fundamental principles, mathematically
as well as accurately built, Fitted with our special Variable Condenser so
designed and shaped that the amount of increase or decrease of the plate surface
variation is always constant.

P.O.
Registered
No. 0195

Range 175
miles.

The Ideal
Set for a

Loud Speaker.

s .111 -1111r--
' - - - -1 1 1

-t
'4.
4

RECEIVER
as illustrated

£19 : 10 : 0

Complete with
Accessories

£25 : 10 : 0
\ II Royalties

included.

Super Reliaphone No. 4.
1 Detector, 2 Low Frequency Amplifiers.

Maximum Amplification. Minimum Distortion.

Look for the RELIAPHONE Trade Mark when you buy.
It is a guarantee of Reliability.

Our Showrooms and Works ore easily accessible from all parts. Demonstrations Daily.
Illustrated Catalogue free-Write or Call.

THE WHOLESALE WIRELESS CO. LTD.
103, FARRINGDON ROAD - - - LONDON, E.C.1

"Celephone-Clerkenwell 5312.
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The " ACME"
THREE VALVE AMPLIFIER

(Tyr, t..i r N : . , i..m ,,, ,, ,i

THERE are very few amplifiers in use at the
present time in which due regard was given
in their design to the amplification of voice

and music. They were probably intended for
Morse signals, and distortion does not obtrude
itself there.

When a valve amplifier is wanted to amplify the
voice and music, it must be designed especially
for that purpose, and the internal circuits, grid
control, construction of intervalve transformer,
etc., must be entirely different from those of any
other amplifier.

The " Acme " Amplifier has been specially
designed for Telephony.
It contains only one iron core transformer, and it
will be found that blurring or distortion of speech
or music is negligible.

THE ACME PRODUCTION CO., LTD.,
73, COLESHILI, STREET, BIRMINGHAM.

The panel, valves and high tension batteries are all
enclosed in a highly finished " figured oak " cabinet,
with bevelled edged plated glass top. The advantage
of this arrangement will be seen at once. The
terminals are sl arranged on front of the cabinet
that it can be used in conjunction with all Receiving
Sets (Crystal or Valve) with the minimum of outside
,ruing. Its magnification is equal to the best
n the market.

PRICE £15 : 15 : 0
(inclusive of all Royalties).

TYPE F. " Featherweight."
Actual weight, including cords,

is (lotto. only.

Head Office and
Works

Victoria Road,
North Acton, W.8

BROWN'S

HEADPHONES
British and Best

The Finest Headphones Procurable for

30/-
This price is for one pair of either
120 or 4000 ohm 'phones, including
cords of good quality
OBTAINABLE FROM ALL WIRELESS DEALERS.

Catalogue Post Free.

S. G. BROWN, Ltd
Landow

Showrooms
19 Mortimer St.,

London, W.1
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EBONITE
QUALITY
As actual manufacturers of Ebonite, we are able
at all times to produce a quality that will meet
every condition of the job in hand. That is why
we are pleasing all our customers among the
wireless manufacturers at home and a)road.

WHOLESALE ONLY. WRITE FOR LIST.

SHEET
ROD
TUBING
KNOBS
PANELS

COIL HOLDERS
VALVE HOLDERS
CONDENSER DIALS
RHEOSTAT DIALS
EBONITE HORNS

HIGHTENSITE LTD.
Normandy Works, Custom House, E.16

'Phone: EAST 3153.

fl GREAT SUCCESS

Valve Renewal
SOLVED

You must have experienced the
annoyance and disappointment
by your favourite VALVE fail-
ing suddenly-"filament burn -out -
The renewal problem hasnow been solved.
We undertake to renew your
broken filaments and return
valves guaranteed equal to new.
TRY A SAMPLE --NO RISK,

7 r 6 EACH. POST FREE.

P..' IS (London & South of England)

G.W.I.Ltd.
IMPERIAL WORKS, SHANKLIN ROAD,
CROUCH END - - LONDON, N.8

1 e le .-I10 R A'S I. u.s

EMEt\

H.T. DRY BATTERIES

TWO UNSOLICITED TESTIMONIALS

HARRY GORDON & SON,
133, Old Street,

Ashton-under-Lyne.
November 9th, 1922.

DEAR S1125,-1 congratulate you on the excellence of your
High -Tension Batteries. I have had four of your 643 t5 -volt
units in constant use for two years, and they still read 39 volts
.1i the meter.

Yours tnily,
L. Gos1/05.

Installed 4 No. 643 H.T. Batteries on November 6th, 192o.
Tested November 9th (1922) 39 volts.

24. Brucegam.
Berwick -on -Tweed.

November 27th, 1922.
DEAR SIRS,-I think it will be of interest to you to know that

tie of your 6o -volt anode batteries purchased in April, 1920,
is still in use on my wireless receiver.

The above battery is size 762 and has been used continuously
X41 a three -valve L.F. amplifier. The receiver has been used
at least four evenings each week, and for at least one hour. The
actual working time, I have no doubt, is much in excess of this.

Soon after I bought your battery I got two others (each of
different makes). needless to say they have both long ago
gone on the " scrap heap," and all my H.T. is now derived
from " Siemens " batteries.

Yours faithfully,
G. GORE (working 5 D.A.).

WITH ACKNOWLEDGMENTS TO THESE TWO GENTLEMEN FOR THEIR
COURTEOUS PERMISSION TO PUIsLISII LETTERS OF INTEREST TO

ornri, 1r..E11,1 tii 1/11,.* HATTERII.

SIEMENS BROTHERS & Co. LTO.
WOOLWICH, LONDON, S.E.18
I elcgrams-Sionen,. clephone-City 6400

And at
BELFAST -36, Mill Street. BIRMINGHAM-Ill, New Street.
BRISTOL -3o, Bridge Street. CARDIFF -57-59. St. Mary
Street. GLASGOW -4o, Wellington Street and 144, St.
Vincent Street. LEEDS -85-91, Park Lane. LIVERPOOL -
81, Dale Street. LONDON -38-39. Upper Thames St. MAN -
C HESTER-I96, Deansgate. NEWCASTLE -ON -TYNE -
64 -68, Collingwood Buildings and Exchange Buildings, Quay.
side. SHEFFIELD -22, High Street. SOUTHAMPTON -
46, High Street.
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Frame Aerials in Radio Reception
A CONSIDERATION OF SOME OF THEIR PROPERTIES,

WITH DATA FOR CONSTRUCTION.

BECAUSE the frame or loop aerial is a
rather poor collector of energy from
electro-magnetic waves as compared

with the ordinary elevated type of aerial,
its use has been very restricted until the
advent of the thermionic valve and its develop-
ment as an amplifier. Now, however, the
frame aerial finds favour in many applications
and may be equally as good for radio reception
as elevated aerials, provided that additional
amplification is available, whilst in addition,
the frame aerial has many important advan-
tages over other types.

One of the special advantages of the frame
aerial is its directional properties. For the
benefit of those not familiar with the theory
of directional reception with frame aerials it
may be mentioned that reception is strongest
when the frame is in the same plane as the
direction of the station being received, and
that if the frame is rotated through 9o° it will
be noticed that the strength of the incoming
signal is at a minimum since the frame is least
sensitive in this position. A further movement
through 9o°, or 18o° from the original position,
brings back the strength again to maximum,
since the frame is again in the plane of
the direction of the station being received.

On account of these directional properties it
is possible to use a frame aerial as a means of
reducing or entirely eliminating interference
from transmitting stations not in the same
plane as the station which it is desired to
receive. Thus, for instance, if a receiving
station is in the vicinity of a powerful trans-

mitter which normally causes interference, it
may be possible, by employing a frame aerial,
to eliminate this interference where reception
of stations in a direction at right angles to the
interfering station is concerned.

Similarly the frame aerial is now extensively
used in the reception of commercial trans-
atlantic signals, partly on account of the
directional properties assisting in eliminating
interference from other high power stations
but largely because, as compared with elevated
aerials, the frame aerial is less sensitive to atmos-
pheric interference, which is one of the most
serious problems of long distance commercial
working.

Fig. i shows a photograph of a frame aerial
of portable type with the tuning condenser
mounted on the base.

In designing a frame aerial for amateur and
experimental purposes some consideration
should be given to the type of circuit to be
employed with it. Theoretically it is desirable
that the whole of the inductance of the tuning
circuit should be included in the frame itself,
in order that the maximum voltage may be
obtained across the variable condenser in
parallel with the frame aerial inductance,
which is provided for tuning. This condenser
should have a maximum value preferably
not exceeding crow mfds.

One of the most important papers on the
subject of frame aerials and frame aerial
design has been published in the Journal of the
Franklin Inst tute and is due to A. S. Blatter-
man. In this paper, in considering the design
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of frame aerials, attention is especially drawn
to the following points :-

(1) Best size of loop and number of turns
for given wavelength.

(2) Effect of spacing
the turns.

(3) Size and kind of
wire.

(4) Insulation and its
effect.

(5) Suitable value of
the tuning condenser.

(6) Effect of proximity
of the frame to walls, etc.

(7) Effect of dead-
end turns in the frame
inductance.

Brief conclusions are
given below to conside-
ration of these points :-

(i) Blatterman has
shown that there is a
best size of loop and
number of turns for
reception on a definite
wavelength, and that
for short wavelengths
large frames of few turns
are most suitable and
smaller frames with a
large number of turns
for larger waves, whilst
for the very long wave-
lengths it again becomes
desirable to increase the
size of the frame and
reduce the number of
turns.

(2) The spacing of
the turns has been
shown to be a matter
of considerable import-
ance. If the turns are
wound close together
the inductance value is
increased but at the
same time the resistance
goes up. The most
suitable spacing is where
the resistance is kept as
low as possible without
a loss in the inductance
value.

(3) The size of the wire used does not, of
course, have any effect on the wavelength
range and the important point in choosing

Fig. I. A portable frame aerial with the tuning
condenser mounted on the bane.

the wire is that it should have a low resistance.
Wire of Nos. 22 to 14 gauge is suitable,
whilst standard electric lighting flex is espe-
cially efficient and has the advantage that it is

convenient to wind and
being well insulated,
the turns can be ar-
ranged to touch if de-
sired.

(4) If the frame is
closely wound then it is
essential that the wire
should be insulated, but
with suitable spacing,
bare wire may be em-
ployed.

(5) The tuning con-
denser used in conjunc-
tion with frame aerials
should preferably not
exceed a maximum value
of ooot mfds.

(6) In use, a frame
aerial should be kept at
some distance from the
walls of buildings, since
proximity to such masses
raises the effective re-
sistance of the frame.

(7) It is preferable
not to tap out the turns
of a frame aerial induc-
tance, since this method
introduces dead - end
turns on some adjust-
ments. It is therefore
better if possible to
design the frame so that
it covers the required
range of wavelength
without tappings.

The mechanical con-
struction of a frame to
carry the wires for a
frame aerial is a matter
which leaves much scope
for individual ingenuity.
There are several points
to be remembered in
designing the frame.
The limitations of size,
depending on the space
available for installing

it, is an important factor and it must be
remembered that sufficient space must be
allowed to permit the free rotation of the
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frame without fouling other apparatus,
etc. It must be easy to rotate the
frame, which should be held in rigidly
secured bearings in order that it
shall not be capable of swinging or
swaying, as otherwise the strength
of signals would be continually
varying.

In making use of reaction with a
frame aerial, different methods of
procedure are available. A part of
the inductance may be distinct from
the frame and the reaction coil of
the plate circuit coupled to it, or the
reaction coil may form part of the
frame itself. In this case it is best
to arrange a second frame either
hinged to the side of the main frame
or pivoted within it. Figs. 2 and 3
are suggestions for the design of
frame, to either of which reaction
frames may be added. In Fig. 3 a
suggestion is made for ebonite slots
to receive the wire with which the
frame is wound, and in this case
bare wire, either stranded or of sub-
stantial diameter, may be used in
place of insulated wire, since the
slotted ebonite carriers will serve to

I
3"

Pig 3. A design to carry bare wire spaced. This frame
is rotatable.

I if/. 2. A portable frame aerial 81rItrisly details for
construction.

separate the turns. In Fig. 3 the
frame is wound as a helix, whilst
in Fig. 2 the winding would take
the more usual form of a solenoid.
In Fig. 3 the method of rotating the
frame would be by mounting it on a
rod, for which purpose a guiding
bracket and an upper bearing are
provided, as shown. The frame
shown in Fig. 2 is not arranged to
rotate freely but would be required
to be moved round to stand in the
desired position.

A good deal of data regarding the
number of turns required for
different wavelength ranges has been
published. The chart, Fig. 4, pub-
lished in the Joanna! of the Franklin
In thute, gives data on the best
dimensions and number of turns for
wavelengths up to io,000 metres.
Suppose that it is desired to design
a frame for reception on 2,500
metres. From the chart we find
the following as possible combina-
tions :-

13 2
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Size of Frame. Turns. Spacing.

4 feet 50 inch
6 feet 40 -,76- inch

10 feet 23 inch

If now we refer to the curves on the upper
half of the chart we can find the " reception
factor " which indicates which of these
combinations is the most efficient on this
wavelength :-

Size of Reception
Frame. Factor.

4 feet 6,400
6 feet 9,300

10 feet 8,600

From this it will be seen that the highest
reception factor is with the 6 -ft. frame and
therefore this is the most suitable for use on
2,50o metres with the spacing given.

An interesting fact in connection with the
design of loop aerials for definite wavelengths
is that, where the same length of wire is
used the inductance will give the same
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fundamental wavelength, irrespective of the
size of frame, if suitable spacing is arranged. Spacing of turns, inch. The wire used
In illustration of this the following table is may be No. 22 D.C.C.

given, which appeared in a Radio pamphlet
published by the U.S. Signal Corps.

Length
of Side
(feet).

Turns.
Spac-

ing
(inches)

Funda-
Induct- Capac- I mental

ante ity Wave -
(mhys) (mfds) length

(metres)

3 96 75 160
1. 4 I 124 66 170
4 6 I 154 55 174
3 8 I 193 49 183

Since a 4 -ft. frame is a convenient size
for general purposes, the following table of
wavelength ranges obtainable with tuning
condensers of different values may be of value.

Fig. 5. .1 /fame nel'rrrl in use at the
Ob. ervatary, Paris.
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In this case the condenser employed has a
maximum value of ooor mfds. and the turns
are wound without spacing.No. of

turns.

Value of Parallel Condenser.

003.00005 0001 .0005 .001 002

1 65 128 178 250 310
3 j 130 155 290 400, 550 675
6 230 380 500 710' 1,000 1,200

12 430 490 920 1,250 1,700 2,050
24 760 880 1,600 2,100 3,000 3,600
48 11,550 1,775 3,150 4,300 6,000 7,000
72 2,200 2,650 4,800" 6,400 8,800 11,000

120 3,930 4,500 7,900 10,000 14,700 17,700
240 7,600 9,000 15,650 20,500 27,200 32,900

Where it is desired to make use of ordinary
electric lighting flex, the following data may
be of value for reception on short wavelengths.

No. of Size of
turns. Frame.

Approximate
Wavelength

Range (metres).

4
6
9

4 feet sq.
3 feet sq.
2 feet sq.

200 to 650
250 to 750
330 to 850

The photograph (Fig. 5), is included as of
interest. This illustrates a frame aerial in use
at the Observatory, Paris, for the recept'ori of
weather reports transmitted locally. H.S.P.

Accumulator Charging from D.C. Mains
IT is now the general practice where

direct current mains exist to charge
filament heating accumulators, and also

H.T. secondary batteries (if they are used),
from them.

The process is quite simple, and the author
trusts that a brief description of the method
he employs is not out of place, as recently
he was very much surprised to find the
occupant of a house in which D.C. mains
existed, laboriously transporting his accumu-
lator to a garage half a mile away.

Public supply D.C. mains have voltages
of between coo and 25o, and the dimensions
of the resistance which has to be constructed

tI will depend upon this voltage and the size of
the accumulator to be charged. Large ac-
cumulators have a high charging rate, say of
the order of 6 amperes. For smaller ones
which are more generally used with wireless. sets not employing more than three valves,
the charging rate is about 2 to 3 amperes.
It is always preferable to employ a low charging
rate, provided of course that the accumulators
are left in circuit for a sufficient length of time
to ensure a full charge. A suitable charging
rate is usually indicated on the label attached
to the accumulator and with many types of
accumulator may be taken as a figure repre-
senting one-,enth of the actual ampere hour
capacity. To take an example, an accumulator
may be rated at 40 ampere hours capacity,
giving an actual discharge capacity of half
this figure, that is 20 ampere hours. The

charging rate for an accumulator of this size
may be 2 amperes, consequently the duration
of the charge, allowing for a moderate efficiency,
should be about 13 hours.

To find the resistance value, which is
measured in- ohms, of a resistance suitable to
restrict the charging current to 2 amperes,
it is necessary to divide the supply voltage
by the charging rate. Thus, if the supply
mains have a voltage of 210, the resistance
required must have a value of 105 ohms.
Now to obtain this resistance one must
make use of the special resistance wires on the
market, such as " Eureka," " Contra," and
many others. The makers of resistance wire
will readily furnish such information as
" resistance per yard," " yards per lb." and
" current carrying capacity " for any given
gauge. The gauge selected must be capable
of carrying the required current without ex-
cessive heating, and then a simple calculation
will show how many yards, and hence how
many lbs. of wire will be required to produce
a given resistance. This wire, which is some-
what springy, must be wound in the form of
a number of spirals, and the best way of doing
this is to wind it very tightly on a metal rod
of about r in. in diameter, taking great care
during winding that the turns do not slip
loose, otherwise the finished coils will be
rather uneven.

If the resistance wire is purchased from
an electrical store, one can also obtain there a
number of small china bobbin insulators having
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a diameter of about in. by in. to i in. deep,
and furnished with a groove, and having a hole
through the middle. These insulators are
mounted as shown in the accompanying
photograph on a piece of non -inflammable
material such as stiff card asbestos, or better still,
a material known as " Urolite." It is not
possible to fix screws into these fireproof
materials, consequently it is necessary to secure
the china bobbins by means of small iron bolts.

lamp fitting, or a better plan still is to detach
the rose at the ceiling and connect in an
additional piece of flexible lead to the two
points, and in addition to the two wires which
pass down to the lamp. Switching on the
current, and immersing the bared ends of this
wire in a glass of water, a brisk effervescence
on one of the leads will indicate that it is the
negative. Great care must be taken, of course,
that the two leads do not touch while the

A Charging outfit made up to the description given. The Accumulators 4ond on an ebonite plate, so pol, d
by china bobbin insulators.

After mounting two rows of bobbins on to the
fireproof board, the ends of the coils are
twisted on to the bobbins, being themselves
slightly stretched. The finishing end of one
coil is connected to the beginning of the next
so as to put the whole length of wire in circuit.

To bring the current from the mains on to
the accumulator and charging board, an
adaptor may be made use of, attached to a

current is on. The negative lead should be
joined to the negative terminal of the battery,
and the positive lead to one end of the resistance
wire, whilst the other end of the resistance
wire is taken to the positive of the battery.

An additional switch, of the type shown in
the photograph, may be connected in circuit
for completely disconnecting the charging
arrangements from the mains. A small pattern
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ammeter connected in circuit also is a great
advantage, as it not only indicates the charging
rate, but also tells one at a glance whether
the cells are on charge or not.

ACCUMULATORS

A circuit arranged for accumulator charging from
D.C. mains. Provision is made by means of a
twelve point switch for varying the amount of resist-
ance in circuit, so that the charging rate can be
adjusted according to the capacity of battery on charge.

A point of particular importance to be borne
in mind is that the accumulators must be in-
sulated from earth when connected to the
mains, otherwise the effervescence during
charging may cause the acid to froth over
and thus connect the mains to earth. Not
only may the results be serious to the accumu-
lators on charge, but also, if they are in celluloid
containers, there is a danger of fire. The
enterprise of the experimenter may indicate
to him that a leaden tray is just the thing to
prevent the action of the frothing of the
sulphuric acid from the cells on to the floor,
or wherever they are standing, but he is cau-
tioned against putting such an idea into practice
as it is bound to result in a contact to earth of
the supply mains through the conducting
acid.

A special word of warning is also necessary
with regard to the amount of current which
it is safe to take from a house lighting circuit.
Under ordinary conditions this should never
be allowed to exceed 31 amperes.

The charging of small accumulator cells
of high voltage for use as H.T. batteries is
best arranged through two lamps of the normal
voltage of the supply circuit. One lamp is
connected in each lead from the mains and
the H.T. battery is joined across them. Thus
the two lamps and the H.T. battery are in
series.

When accumulator charging is finished, the
circuit must not be broken by turning off the
switch, or otherwise the battery will discharge
again through other lamps which may be
operated from that switch. It is necessary to
break the leads passing to the charging outfit.

Accumulators are fully charged when the
specific gravity has a value of about r .25o,
and they are gassing freely. A good accumu-
lator should not froth. The positive plates
of a charged accumulator should be of a deep
chocolate colour, and the negatives a whiteish-
grey.

When charging one's own accumulators
it is possible to keep them in very good trim
and even to improve their condition on every
charging. It is a good plan at the start to
charge up the cells until they gas freely, and
then tip away the acid and refill with pure
sulphuric acid and distilled water made up
to a gravity of precisely 1.25o. This will
ensure that the right range of gravities will
be obtained during charge and discharge.

Never leave an accumulator in a run-down
condition, and try to avoid charging when the
cell is only partly discharged.

F.H.H.

IDEAL HOME EXHIBITION.

Readers are advised that the Ideal Home Exhibition, organised by the
Daily Mail, will be held at Olympia from March 1st to 24th.

An important section of the Exhibition has been allotted to the
National Association of Radio Manufacturers. who are arranging
for wireless exhibits and demonstrations on a very big scale.
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Electrons, Electric Waves and Wireless
Telephony-XVII.

By Dr. J. A. FLEMING, F.R.S.

The articles appearing under the above title are a reproduction with some additions of the
Christmas Lectures on Electric Waves and Wireless Telephony given by Dr. J. A. Fleming, F.R.S.,
at the Royal Institution, London, in December and January, 1921-1922. The Wireless Press, Ltd.,
has been able to secure the serial rights of publication, and any subsequent re -publication. The
articles are therefore copyright, and rights of publication and reproduction are strictly reserved.

3. PRACTICAL FORMS OF WIRELESS TELEPHONE
APPARATUS.

In actual practice the apparatus is a little
more complicated. The high voltage required
for the plate of the transmitting valve is not
always obtained from a battery but from a
direct current dynamo, which gives a voltage
of several hundred, or even a couple of
thousand volts.

Then the modulation of the plate current
is not accomplished by placing the microphone -
induction coil in the grid circuit of the oscilla-
ting valve, but in that of another valve called
the control valve.

Lastly, the high voltage of the plate of the
generating valve need not be obtained from a
direct current dynamo, but by rectifying a low
frequency alternating current.

C

D C SUPPLY

r

Fig.. 90. Arrangement of circuits for rectifying
an alternating current supplied from a transformer T
by means of a Fleming valve and Condenser C.

These modifications will best be understood
by the description of certain typical forms of
wireless telephone transmitter in actual use.

It will perhaps be advisable first to explain
the manner of using a two -electrode or Fleming
valve to rectify high voltage alternating electro-
motive force, or change it to direct voltage.

If we connect to the plate P of a two -electrode
valve one terminal of a condenser C, the other
terminal of which is connected through the

secondary coil S of an alternating current
transformer T to the filament F of the valve
(see Fig. 9o), and if we supply the transformer
with low frequency alternating current, then
the plate of the condenser which is directly
connected to the anode or metal cylinder of
the valve will become charged with negative
electricity.

Fig. 91. Arrangement of circuits for ri etifying both
components of an alternating current supplied by a
transformer T by means of two Fleming valves.
The condenser C then supplies a direct current.

The reason is as follows. When the
direction of the E.M.F. in the transformer
circuit s is such as to make the plate P of the
valve positively electrified, electrons are 'drawn
out of the incandescent filament F, and
neutralise this positive charge of the plate.
The upper plate of the condenser C is then
left negatively electrified. When the E.M.F.
of the transformer reverses and the plate P
becomes negative, it repels the escaping
electrons and stops the emission from the
filament. Hence, if the condenser C has a
large capacity it will become a reservoir of
electricity, and we can continually draw off
from it a supply of negative electrons from its
upper plate. As these electrons are supplied
in gushes by the transformer, it is found
advantageous to insert a spiral of insulated
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wire wound on a bundle of iron wires, called
a choking coil or choker, as shown in Fig. 9o.
This serves to convert the intermittent gushes
of electrons into a steady stream, which can
be drawn off the d c terminals marked + and - .

In the above -described arrangement we
only utilise and rectify every alternate phase,
or half of the alternating current energy. By
the use of two rectifying valves and a trans-
former with a connection to the centre of its
secondary circuit, as shown in Fig. 91, we can
rectify both phases, and convert all the alter-
nating power of a transformer into direct
current power. The two valves can have their

a

By Courtesy of Marcoui's Wireless Telegraph Co., Ltd.

Fig. 92. Half -kilowatt Valve Transmitting Set for
Wireless Telephone as arranged by Marconi's Wireless
Telegraph Company, Ltd. The transmitting valves are
shown in the centre panel and the receiving valves on
the right-hand bottom panel.

filaments rendered incandescent by the same
filament heating battery B. The reservoir
condenser C has choke coils inserted in its
exit wires marked d.c. and -, and from
these w can draw off direct current with a
steady E.M.F.

The above appliances are all combined in
the half -kilowatt wireless telephone cabinet
designed by Marconi's Wireless Teegraph
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Company for radio -telephony. This consists
of a cabinet in shape like a harmonium case
or small piano, about 4 ft. high and wide, and
2 ft. deep. It contains all the transmitting and
receiving gear effective for wireless telephony
over a range of about zoo miles by day, but
greater by night. This range corresponds to
use with aerial wires of twin T type, 220 ft.
long and zoo ft. high, with a natural wave-
length of 36o metres. A view of the front and
tack of the cabinet is shown in Fig. 92.

The transmitting part comprises three
thermionic valves, two of three electrodes
and one two -electrode rectifying valve. A

picture of one of these valves is shown
in Fig. 93.

In the actual transmitter, a view of
which is shown in Fig. 92, one of the
three -electrode valves is the power or
generating valve ; the other is the control
valve ; and the two -electrode valve is
used for rectifying the alternate current
supplied by a transformer in one of the
lower cupboards, taking its primary
current from a rotary converter, which
transforms direct electric current into
alternating current at a frequency of
150 cycles and 85 volts E.M.F.

The diagram of connections is shown
in Fig. 94. It will be seen that the
alternating current supply (A.C.) is fed
into an alternating current transformer
called the power transformer, and also
into two smaller transformers which step
down the voltage, and supply current
at 12 volts for heating the filaments of
the three valves. The electromotive
force of the power transformer is
rectified by the two -electrode valve on
the right-hand side of the diagram,
and used to charge two reservoir con-
densers connected to a smoothing
choking coil, and these condensers supply
a steady or direct high voltage to the
plates or anodes of the two three -
electrode valves on the left of the diagram.
The valve marked " power valve '

has its plate and grid circuits coupled through
a reaction coil, and high frequency oscillations
are therefore created in the coil Lt, to the
upper end of which is attached the aerial wave
A, and its lower end to an earth plate.
Continuous or undamped carrier waves are
accordingly radiated from the aerial.

The amplitude of these waves is controlled
by the microphone M in conjunction with the
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control valve (middle). It will be seen from
the diagram that the grid of this control valve
is connected to the secondary terminal of a
transformer, in the primary circuit of which is
a 3 -cell battery and the carbon microphone M.

By courtesy of Nlarcones %1 fireless elegraph Co., Ltd.

Fig. 93. Large Three -electrode Transmitting Therm -
ionic Valve for generating high frequency continuous

currents.

On speaking to this microphone the electric
potential of the grid of the control valve is
varied in accordance with the wave form of the
aerial speech waves, and this in turn fluctuates
the plate or electron current in the control
valve. These variations in the plate current
are caused to affect in like manner the potential
of the plate of the generating valve, and there-
fore the amplitude of the carrier waves emitted
from the aerial. Accordingly we have the
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wave form of the speech sounds impressed upon
the amplitude or height of the carrier waves
and the transmitter affects in like manner the
current in the distant receiver circuits.

This plant is designed to operate with wave-
lengths of i,000 or 2,000 metres, and it is

ty courtesy of Marconi's 1Virdess Telegraph Co. Ltd.
Fig. 94. Diagram of connections in the transmitter
part of the half -kilowatt wireless telephone apparatus

shown in Fig 00.

called a half -kilowatt plant because it employs
about 500 watts in electric power to operate it .

In more powerful transmitters the power valve
is duplicated, or there may be three or more
power valves, and two or more control valves.
The necessary high voltage for the anodes or
plates of these valves may be obtained from
high voltage (r,000--2,000 volts) direct current
dynamos, and in the case of aeroplanes the
small high tension dynamo is driven by a little
windscrew or windmill caused to rotate by the
rush of the aeroplane through the air (see
Fig. 95).

This dynamo may have two separate arma-
tures, one providing a current of about o.r
ampere at 5,50o volts for charging the valve
anodes, and a low voltage armature providing
a current of 5 amperes or so at 7 or 8 volts for
incandescing the filaments of the valves.

An ingenious part of the equipment for
aircraft in the aircraft plant of Marconi's
Wireless Telegraph Company is the arrange-
ment of remote control, in which all the valves
and supply circuits of the transmitting part of
the arrangement are brought into operation
merely by pressing a switch on the handle of
the speaking microphone, which is the only
part the aeroplane pilot or observer need
touch, or has within reach.

The layout of apparatus shown in Fig. 95
gives some idea of the apparatus as installed
in an aeroplane. Connections are made by
means of heavily insulated cables having plugs
at their extremities, the instruments to which
the connections have to be made being pro-
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vided with sockets to receive them. The
transmitter is similar to an ordinary telephone
transmitter in shape, with the exception that

565

there is no receiver attached, its place being
taken by the head receiver telephones worn in
the operator's cap.

By Lout tc.t. of 31:acorn's %1, treless Iclegrapo o., Ltd.
Fig. 95. Aircraft Wireless Telephone set as made by Marconi's Wireless Telegraph Company. In
the centre of the diagram at the bottom is shown the small direct current dynamo driven by a wind

screw which supplies the high plate voltage for the generating valves.

(To be continued)

Elementary Lecture and Demonstration.
An Elementary Lecture entitled " Fundamental Principles of Radio Reception,"

\\ it h Experiments, will be given on Friday, February 16th, at 6.30 p.m., by 31r.
\laurice Child at the Institution of Electrical Engineers, Victoria Embankment.
This is the second of a series of Elementary Lectures arranged by the Radio
S:wiety of Great Britain.
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Transatlantic Radio Telephony
AN advancement in the progress of

long-range telephony was demonstrated
in the early hours of Sunday morning,

December 14th.
Arrangements were made for the reception

in London of speech originating in New York,
and those responsible for the execution of
the programme are to be complimented
on the success achieved.

be remembered that the American Telephone
and Telegraph Company and the International
Western Electric Company conducted Trans-
atlantic telephony tests as long ago as October,
1915.

The transmitting apparatus, which was of
the valve type, possessed many unique features.
The speech currents from New York operated
firstly a Soo -watt oscillator modulator equip -

The frame aerial, having 6 ft. sides, and the apparatus with which the signals were received. Mr. Freiis, the
Research Engineer, is in the centre.

A special transmitter was erected on Rocky
Point, Long Island, and a wire connection
made it possible for the speakers at 195,
Broadway, New York City, to speak wirelessly
from the Long Island Station to London.

The design of the apparatus used is due
to the research work which has been carried
out by the Radio Corporation of America
and the American Telegraph and Telephone
Company, in conjunction with the Interna-
tional Western Electric Company. It will

ment, and the energy derived was applied
to an outfit of 5 Kw. energy, which in turn was
coupled to the main transmitting plant having
an output of 6o Kw. Special valves had to
be employed to handle the large power.
The wavelength was of the order of 57,000
kilocycles. The arrangement of the circuits
was such that the carrier wave was suppressed
at the transmitter and was reintroduced by
oscillating apparatus attached to the receiving
aerial. The first transmission took place
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at 2 o'clock on Sunday morning, and there
was not the slightest hitch or delay in the
reception in London of the words spoken in
New York. Right from the start every word
was easily intelligible to the sixty listeners
who were witnessing the experiments. The
modulation was usually good, and in spite of
the accent of the American speakers, there was
no difficulty in immediately understanding
every word spoken.

The first message by Mr. H. B. Thayer,
President of the American Company, was of
about ten minutes duration, and it was interest-
ing to note, owing to special cable facilities

a

ences were made by the speakers to gentlemen
of their acquaintance known to be present at
the London demonstration, and the familiar
tone made it hard to realise that the distance
which separated the stations was about 3,200
miles.

The transmission continued until about
4 a.m.

A photograph of the receiving apparatus
is shown on the previous page, and it is interest-
ing to note that the reception was carried out
by means of a frame aerial having sides of
only 6 ft. The frame was coupled to a valve
oscillator generating a frequency equal to

Some of the gentlemen who witnessed the demonstration.
were present.

arranged by the Western Union Cable
Company, that a report of the reception in
London was placed into his hands while he
was still speaking.

This speaker was followed by General J. J.
Carty, who is Vice -President of the American
Company, and although his voice may not
have been so suitable for telephony trans-
mission, it was remarkable clear, and readily
understood. He spoke of the weather con-
ditions prevailing throughout the day in
New York, and referred in particular to the
fact that there had been a sharp snowstorm.

As the experiments continued, the speakers
on the American side became very confident
of the successful reception in London. Refer-

Many other well-known Radio Scientists

that of the transmitting station, and was
followed by a series of high frequency,
detector and low frequency amplifiers. Eight
valves in all were used to actuate 6o pairs
of telephone receivers, and in addition, arrange-
ments were made for switching in a loud
speaker. The results from the loud speaker
were as satisfactory as those given by the
telephones, and when the listeners were asked
during the demonstration whether they would
prefer to listen to the signals from telephones
or a loud speaker, they voted for the latter,
indicating that an instrument of this sort was
capable of producing magnification without
the introduction of unpleasant distortion.
The success of the tests was primarily
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due to Mr. Nichols and Mr. Freiis, well-
known American radio engineers, whilst the
organisation and technical arrangements were

Mr. H. W. Nich91,9, Ph.D., Research Engineer of
the A.T. & T. Co., and Western Electric Co.. Inc.

in the hands of Mr. F. Gill of the Inter-
national Western Electric Company.

Among those present were :-
Senatore Marconi, Major Purves (Engineer -

in -Chief of the Post Office), Sir Evelyne
Murray (of the Post Office), Mr. Shaughnessy
(of the Post Office Wireless
Dept.), Dr. Eccles, Mr. Godfrey
Isaacs (of the Marconi Corn
pany), Mr. A. A. Campbell
Swinton, Col. Blandy, and other
prominent gentlemen closely
associated with wireless tele
graphy.

A test of this sort is of par
ticular interest at a time like
the present when so much
attention is being given to
Transatlantic radiotelephony.
Many radio workers in this
country have recently dis-
tinguished themselves by re-
ceiving the signals from Ame
rican broadcasting stations, but
this demonstration is perhaps of
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greater commendation in view of the fact
that it was carried out according to a pre-
arranged programme, and can in no way be
regarded in the light of a freak. One must
bear in mind, of course, that the power em-
ployed on this occasion was much in excess
of that of the broadcasting stations, which,

llijurI'ure,..,b:,,y111,, -( 'hi, f f th,
who listened to the American Telephony.

although ensuring a greater range, embodies
many problems in control and modulation.
It is now only necessary to consider a Trans-
atlantic telephony service from the point of
view of costs to determine whether the results
achieved can be placed at the disposal of the
public.

Sir A. Shirley Benn, Sir Evelyne Murray and Senatore Marconi,
receiving the message.
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Wireless Club Reports
NUTE.-Under this heading the Editor will be pleased to give publication to reports of the meetings of Wireless
Clubs and Societies. Such reports should be submitted without covering letter and worded as concisely as
possible, the Editor reserving the right to edit and curtail the reports if necessary. The Editor will be pleased
to consider for publication papers read before Societies. An Asterisk denotes affiliation
with the Radio Society of Great Britain.

Correspondence with Clubs should be addressed to the Secretaries direct in every case unless otherwise stetted.
Sunderland Wireless and Scientific

Association.*
Hon. Secretary, A. Richardson, Westfield House,

Sunderland.
Two short lectures were delivered before the

Association at Westfield House on Saturday,
December 30th, by Mr. H. G. MacColl and Mr.
Holroyd. Mr. MacColl, whose subject was " A
Method of Using Several Receiving Sets on one
Aerial," described a method whereby as many as
twenty-five sets could be operated from one aerial.
This method, which was introduced by Dr. Turner,
of Cambridge, was a modification of the usual
"tuned anode"
circuit. The
aerial circuit.
however, was
made aperi 
odic by rt.-
placing the
usual tuning
inductance by
a high resis
tanee of the
order of 20,(Hit

the
various re-
ceiving set,:
being cone
ted across I
Tuning %%,t-

clone exclu-
sively in the
anode circuit
of the first
valve of each
set.

Mr. Holroyd, lecturing on " Some War -time
Experiences of a Wireless Operator," gave a very
pleasing account of the various types of wireless
apparatus used in the Navy (luring the War, and
told some amusing anecdotes of the Maltese station
at Rinella.

On Tuesday, January 2nd, the new club -rooms
of the Association at Westfield House. were opened
by Col. Lynn Marr. The suite of rooms includes
a large lecture and experimental room, reading -
room, Secretary's office and cloak -room.

The Leicestershire Radio and Scientific
Society.*

Hon. Secretary, Mr. .1. R. Crawley, 269. Mere
Road, Leicester.

The annual business meeting of the Leicestershire
Radio and Scientific Society was held at head-
quarters, The Leicester Mercury office, on
January 8th. Favourable progress was reported,
and the Society has more than doubled its member-
ship. The financial outlook also is more hopeful
than it has yet been. A very hearty vote of thanks
was accorded to the President. Mr. C. T. Atkinson,
the VicePresident, Mr. H. E. Dyson. and the Com-

mittee for valuable services rendered. The officers
for the current year are as follows :-Mr. C. T.
Atkinson retains Presidency, and Mr. H. E. Dyson
the Vice -Presidency ; Treasurer, Mr. Rudkin ;
Messrs. CravIley and Pratt retain the offices of
Hon. Joint Secretaries ; the Committee consist of
Messrs. Schofield, Miller and Challifour.

The business having been concluded, Mr. Bramall
gave a short description of some of his apparatus,
one very interesting feature of which was a condenser
fitted with a vernier of his own design.

Hackney and District Radio Society.*
Hon. Secretary, Mr. C. Phillips, 247, Evering

Road, N.16.
The annual

Station belonging to Mr. C. Creed Millar (2 MG) at Bearsden, Scotland.

meeting of the
above Society
was held at its
I: ea dquarters,

. . C . A .,
Mare Street,
Hackney, E.8.,
on Thursday,
January 4th.
The Chairman,
Mr. H. A.
Epton, pre-
sided over an
attendance of
some 50
members.

The Secre-
tary presented
a report of the
Society's ac-
tivities during
the past year,

and stated that the progress made had been very
encouraging. The Treasurer presented the first
balance sheet of the Society, which showed a cash
balance of over £7, after having paid for the
Society's set, which had been made by the
Technical Committee.

The election of officers and committee for the
coming year then took place, the Mayor of Hackney
being re-elected unanimously as President, and
Messrs. Epton, Cunningham, Jenkins, and Kiernan,
as Chairman, Vice -President, Treasurer and
Librarian respectively. The Secretary, Mr. E. R.
Walker, preferring to assist the Society in is
technical capacity in future, retired from the
position of Secretary. and in his place was elected
Mr. C. Phillips. Mr. Bell was elected Assistant
Librarian. A new Cominittee was also elected,
consisting of Messrs. V1'itiker, Morgan, Wall,
Valins and Sandford.

During the evening a competition was held for
the best crystal set made by the Y.M.C.A. boy
members of the Society, and the prize, a pair
of R.I. telephones presented by the Vice -Chairman.
was won by Mr. Haynes.
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In view of the very valuable work which has been

done by the retiring Secretary, who was also the
founder of the Society, it was unanimously decided
to make him a small presentation.

The Chairman annoimced that it was hoped
shortly to arrange a social evening and public
demonstration.

The Iwo photographs on this page show some of fit, apisi-
ratus made by Mr. Robert Oxenham, of Pretoria. s"oth
Africa, for his experimental station. Abor, ;,
long -wave eel and in the lower photograph a
short-wave set and transmitting gear con-
structed mainly from odds and ends.

Croydon Wireless and Physical
Society.*

Hon. Secretary, Mr. B. Clapp, A.31.I.R.E.,
" 3Ieadmoor," Brighton Road, Purley.

Wireless and
Physical Society was held on Saturday,
.January 6th, at the Central Polytechnic,
Croydon, at which Lieut. D. Sinclair, of
the Air Ministry, lectured on " The Signals
Organisation of Our Airways."

In his lecture, which was followed with
great interest by the members, Lieut. Sinclair
explained very fully the methods by which
the machines on the air routes are eon -
trolled, and their positions determined by
radiotelephony. He said that the wave-
length of 900 metres was now used ex-
clusively for communication with aircraft.
Any messages required to be sent from one
aerodr to another are transmitted either
by radiotelegraphy cia the Air Ministry (GFA)
on a wavelength of 1,400 metres, or by private
landline. whilst weather reports are sent by the
Air Ministry on a 1.680 wavelength. Some ex-
cellent lantern slides were shown, illustrating
the aerials and apparatus at the 1V,T stations
at several of the aerodromes in England.

The lecture was followed by a discussion in
which the members showed the interest with which
they bud followed the lecture, by the many pertinent
questions which they put to the lecturer. The
meeting ter ]]] i ! tatted with a very hearty vote of
thanks to Lieut. Sinclair.

The Hon. Secretary will be pleased to give
particulars to any person desirous of joining the
Society, and the Hon. Treasurer. Mr. E. E. Hart,
267, Lower Addiscombe Road, Croydon, will he
glad to receive any outstanding subscriptions
for the current year.

The Wireless Society of Winchester.
Hon. Secretary, Mr. Albert Parsons, 65, Cromwell

Road. Winchester.
.1r. Bolt, at the last meeting before the Christmas

holidays, explained his experiences as an amateur.
The lit. Hon. The Earl of Northbrook has agreed

to become President of the Society.
An experimental licence has been granted,

and the erection of the aerial is now under
discussion. Rules have been drawn up by
a special Committee.

The following two meetings were arranged
to be occupied by the Secretary, the sub-
ject being " How to Wind Coils."

Ipswich and District Wireless Club.
lion. Secretary. 31r. H. E. liarbrook,

46. Foundation Street, Ipswich.
Ott Monday, January 8th. a very site-

cessful and interesting evening was spent
at the Society's headquarters. 55, Fonnereatt
Road, when members enjoyed what will be
known as the first demonstration of broad-
casting Orand Opera by 1Vireless.

The club set was used for this occasion,
with the addition of a two -valve note
magnifier, a microphone amplifier and
loud speaker. kindly Hit by Mr. II. E.

rbrook and Mr
present to " listen
headphones.
! Mr. Bird, with his customary vigour, was the
operator for the evening, and having tuned in,
2 LO was picked up, the reception being very
clear.

The opera transmitted was the " Magic Flute"
and the tuning of the orchestra was clearly heard, as
was also the tapping of the conductor's baton.
The nut. is and singing came through with very
little distortion, although the words of the singers
were rather difficult to follow.

The lion. See retary would be glad to hear from
amateurs ill the district who are likely to beemne
members. He would also welcome catalogues
and any literature which might be of interest to
members.

Callender, thus enabling all
in " without the trouble of
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Weston -super -Mare and District Radio

Society.
Hon. Secretary, Mr. J. P. Gorton.
This newly -formed Society held its first semi -open

meeting at the Church Institute on Wednesday,
January 3rd, when Mr. 0. J. Carpenter, A.M.I.R.E.,
delivered the inaugural lecture, Mr. F. W. Shear-
mut-, Chairman of the Society, presiding.

The lecturer's object was to set forth some of
the chief phenomena associated with the trans-
mission and reception of wireless signals. In-
troducing the subject with a few remarks on the
ether, Mr. Carpenter proceeded to deal with the
transmission of signals through this medium,
emphasising the importance of the little -understood
Heaviside layer in transmission over long distances.
Mr. Carpenter then dealt with Dr. Fleming's inven-
tion of the two -electrode thermionic valve, and
its revolutionising development, the three -electrode
valve.

He had been surprised, when listening -in at
Weston stations, at the amount of interference
due to the improper use of local regenerative
receiving apparatus, and he hoped that the forma-
tion of the Society would lead to the acquirement
of knowledge which would check this evil.

Dealing with short-wave reception, Mr. Carpenter
paid tribute to the experimental work which had
been carried out by Mr. J. P.Gorton, a local resident.

The lecture was concluded with explanatory
comments on a number of limelight illustrations
depicting the great Marconi stations and many
types of apparatus.

At the close a vote of thanks was accorded the
lecturer and Mr. W. Tucker, who had supplied
and operated the limelight apparatus.

The list of officers of the new Society is as
follows :-President. Mr. J. E. Norman, J.P. ;
Chairman, Mr. F. W. Shearmur ; Hon. Secretary,
Mr. J. P. Gorton ; Asst. Hon. Secretary, Mr. S.
Tucker ; Hon. Treasurer, Mr. R. S. Wort.

Coventry and District Wireless Association.
Hon. Secretary, Mr. H. H. Thompson, 44,

Northumberland Road, Coventry.
At a meeting of the Association at their rooms,

128, Much Park Street, on Wednesday, January
3rd, the first of a course of lectures on the principles
of radio communication was given by Mr. A. H.
Burnand, A.M.I.Mech.E., A.1.N.A., formerly a
lecturer on Engineering at University College,
Southampton. The subject was " Waves in Air
and Aether," and the lecturer commenced by dealing
with the mechanical details underlying wave
motion, with particular reference to the elasticity
of the medium and the mass and inertia of the
moving particles. Sinusoidal waves were especially
considered and illustrations were given of the nature
of longitudinal and transverse waves.

Dealing with the velocity of waves in different
media, the lecturer explained the relation-
ship existing between wavelength, velocity, and
periodicity in all media. In illustrating the
manner in which the " carrier wave " employed
for the radio transmission of speech behaves,
an interesting analogy was given with reference
to the " carrier wave " produced by breathing,
and the modulation of this wave by the agency
of the lips, tongue, and vocal chords to produce
articulate speech. in connection with this, refer-
ence was made to the relatively low frequencies
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of sound waves comprising speech and musicalreproduction, i.e., from about 30 to 2,000 per
second, whereas on a short wavelength, such as
is employed for broadcasting, the frequency of
the electro-magnetic waves is 700,000 per second,
so that in the production of one wave of sound
at a frequency of 1,000 there would take place
700 vibrations of the aether. The lecture con-
cluded with an account of natural and forced
vibrations, the vibrations of strings, fundamental
and harmonic vibrations, and some elementary
remarks on resonance.

The lecture was followed with the closest atten-
tion by the audience, and the subjects were handled
with such clearness as to be easily comprehended
by any who were not already familiar with the
subjects.

On January 17th a lecture was given before
the Association by Mr. Clinker, of the British
Thompson Houston Co., Ltd.

Tottenham Wireless Society.
Hon. Secretary, Mr. R. A. Barker, 22, Broad -

water Road, Bruce Grove, Tottenham, N.17.
A meeting of the Tottenham Wireless Society

was held at the club -rooms, 10, Bruce Grove,
Tottenham, on January 3rd. There was a very
good attendance, and everyone enjoyed an excellent
lecture by Mr. H. Winter on the subject of " Tele-
phone Receivers."

The Society, which is rapidly growing in numbers
and is proving of great help to the wireless ex-
perimenters in the district, is looking forward with
confidence to a successful year. All those who
wish to avail themselves of the lectures and the
experience of other experimenters should apply
to the Secretary, Mr. R. A. Barker, 22, Broadwater
Road, Tottenham, N.17., for full particulars.

The Pudsey and District Radio Society.
Hon. Secretary, Mr. W. G. A. Daniels, 21,

The Wharrels, Low Town, Pudsey, Leeds.
A meeting was held at the Mechanics' Institute

on Monday, January 1st, Mr. F. Wild, the Chairman,
presiding. There was a good attendance of
members, and a number of new ones were elected.

In dealing with the correspondence the question
of affiliation with the Radio Society of Great Britain
was raised. The proposal to erect an aerial per-
manently at the Mechanics' Institute was also
discussed and application has since been made
to the P.M.G. for the necessary licence.

A very interesting lecture on Valves, and their
application to wireless, both for reception and
transmission, was given by the Secretary, and was
very much appreciated by all members present,
many of whom joined in the vigorous discussion
which followed.

The Chairman made reference to a subscription
list now open, and which has already been sub-
scribed to for the purpose of providing the Society
with a receiving set of its own.

AU desirous of joining the Society should
communicate with the Secretary.
Cowes District Radio and Research Society.*

Hon. Secretary, Mr. L. Ingram, I, Mill Hill Road,
Cowes.

The Society held its first meeting at the new
lic.adquarters, the Gloster Restaurant, on January
3rd, when Mr. Bullen's lecture, entitled " Electrical

c
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Units," was thoroughly enjoyed. The lecturer
dealt with his subject in a very capable manner
illustrating his points with simple analogies and
clearly stating his facts. Following the lecture,
and at the request of one of the members, a single
valve set was converted from a long -wave to a
shortwave receiver, and 2L0 was tuned in
satisfactorily. At the conclusion of the practical
demonstration, the Chairman (Mr. E. P. Bartlett)
urged the members if they had any difficulties with
their sets, to being them before the Society.

At the meeting on January 10th, after the usual
half-hourly morse practice, Mr. Ellis again favoured
the Society with an excellent lecture entitled
" Meteorological Reports." He gave a list of the
various forecasts and weather reports, explained
their particular uses, to whom they were addressed,
and the times at which they were transmitted.
The Old International Code used in these reports
was explained in detail, and a specimen report was
deciphered. The lecturer concluded with a sum-
mary of the systems employed by the various
nations.

After the lecture the broadcasting stations were
tuned in on Mr. Benzie's four -valve set, which he
had kindly brought along for the purpose.

The committee hope that prospective new
members will send for information to the Hon.
Secretary.

Streatham Radio Society.*
Hon. Secretary, Mr. S. C. Newton, A.M.I.E.E.,

"Compton," Pendennis Road. Streatham, S.W.16.
The January meeting of the above Society was

held at the headquarters, Streatham Hill College,
on the 10th when an interesting lecture was given
by Mr. Gibbon of the Post Office Engineering Staff,
illustrated by a number of lantern slides. The
lecturer gave much valuable information on the
development of radio work and the slides showed
several well-known stations. A demonstration
followed the lecture, when an Ultra IV Receiving
Set, kindly lent by Messrs. Burndept Ltd., was
admirably handled by Mr. F. 0. Reed, and the
strains of Covent Garden Opera filled the room
from an Amplion loud speaker.

A hearty vote of thanks was given at the con-
clusion of the meeting to Mr. Gibbon, Mr. Reed and
Messrs. Burndept, Ltd., for the pleasant evening
they had afforded. The lantern was lent and
operated by Mr. King, Treasurer to the Society.

The first annual dinner of the Society will be
held on February 14th.

The Finchley and District Wireless Society.*
Hon. Secretary, Mr. A. E. Field, 28, Holmwood

Gardens, Finchley. N. 3.
The above Society met on Monday, January 8th,

when it was decided to hold future meetings at
St. Mary's Schools. Church End, Finchley. In
future the meetings will be conducted as follows :-
7 p.m., an elementary lecture on the first princi-
ples of Wireless Telegraphy and Telephony ; 8 p.m.,
A demonstration and lecture of a more advanced
character ; 9.30 till 1.0 p.m., Two " buzzer "
classes, one for the novice and the other for those
who wish to improve their speed. It is hoped that
members will attend more regularly in future.
Members are still needed, and all those interested
are invited to communicate with the Hon. Secretary.
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The Belvedere and District Radio and
Scientific Society.*

Hon. Secretary, Mr. S. G. Meadows, 1, Kentish
Road, Belvedere, Kent.

On January 10th, Mr. Burman read his paper
on " High Frequency Amplifiers." He opened by
explaining the meaning of the term " coupling."
The three most common methods of high frequency
coupling were then outlined, and the advantages
of high frequency magnification were enumerated.
The term " amplification factor " was made clear
by means of blackboard sketches.

The resistance -capacity coupling was discussed.
The efficiency of this system, depending on the
value of the anode resistance, was explained by
assuming the valve to be a simple varying resistance
in series with the fixed anode resistance, and the
variations in potential across the former, with the
different values of anode resistance illustrated by
numerical examples.

The tuned anode method of coupling followed,
the lecturer pointing out the similarity of these
two methods in many respects, and detailing the
desirable features which the tuned anode possessed.

The meaning of " rejector " circuit was defined,
and an elementary mathematical proof of certain
statements made, was developed by the use of
complex quantities. The result showed that in
order to get maximum impedance at a given
frequency, the capacity across the coil and the ohmic
resistance of the coil must be a minimum, whereas
the inductance should be as large as possible,
consistent of course, with proper tuning. A circuit
possessing these properties, it was explained, was
very desirable from the point of view of selectivity,
especially on " Broadcast " wavelengths, to reduce
jamming from spark stations working close to the
wavelength tuned in. The practical construction
of an amplifier embodying these three systems of
coupling will form the subject of a paper by the
same lecturer, to be given before the Society
shortly.

St. Barnabas' Wireless Club (Epsom).
Hon. Secretary, Mr. B. H. Hardy, "'Oakhurst,"

32, Pound Lane, Epsom.
The above Club gave a Wireless Demonstration

at the St. Barnabas' Parish Room, Epsom, on
Wednesday, January 10th, in aid of the proposed
New Parish Hall.

Reception from Marconi House, including the
opera " Pagliacci," was particularly loud and clear,
and special thanks are due to one of the members,
Mr. H. Tenfold, whose four -valve receiving set.
was used on this occasion.

The Hall was filled to overflowing, and a collection
at the door yielded a generous sum for the object
mentioned. The demonstration was so successful
in fact that it is proposed to give another at
an early date.

There are a few vacancies for keen members,
ladies or gentlemen, whether they possess any
technical knowledge or not. The entrance fee,
returnable, is 5s. and the subscription Is.
per month. Two series of lectures are being
arranged to commence shortly, one for members
who have no knowledge of wireless and the other
for the advanced members.

The Club meets on Thursdays at 8 p.m., in the
St. Barnabas' Parish Room, Hook Road, Epsom.
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Electrostatic Capacity in Radio Circuits
By S. 0. PEARSON, B.Sc.

NO doubt it has occurred to many
amateur wireless experimenters that
electrostatic capacity is used for two

diametrically opposite purposes in radio work.
For instance, telephones are usually shunted
by a condenser to by-pass the high frequency
component of the current, that is, to offer a
path of low impedance to the high frequency
component. On the other hand, the primary
of a high frequency transformer is often
shunted by a condenser in order to increa e
the impedance ani so get the greatest possible
potential difference across the circuit. To
those who are not versed in the theory of
electric circuits this would appear to be
somewhat paradoxical ; but it is quite con-
sistent, and one of the objects of this article
is to explain as clearly as possible what the
conditions are under which capacity has
these opposite effects.

The three constants of an electric circuit,
namely re itance, inductance and capacity
are all present to some degree in every
circuit ; it is not possible in practice to
obtain any one of these quantities without
the presence of the other two. Every experi-
menter knows that an ordinary tuning in-
ductance possesses not only resistance but
also self capacity. In this case both the
resistance and the self capacity are detrimental
to efficient working but they cannot be entirely
eliminated. It is not intended to dwell here
upon the effects of resistance, inductance
and capacity singly, but rather to consider
their combined effect upon the relationship
between pressure and current in a circuit.

Let us consider the impedance of an in-
ductive coil having an inductance of I. henries
and a resistance of R ohms. but whose self
capacity is negligible. When an alternating
pressure of I' volts at a frequency of f cycles
per second is applied across the ends of the
coil, then, neglecting self capacity, the current
is given in amps by

IA= '
v' R2 w2L2

where w = 271
and the Impedance

Z = VIA
K' + co2L2 ohms. . . (1 )

This is the opposition which the circuit offers
to the passage of an alternating current whose
frequency is f cycles per second. The higher
the frequency of the current the greater is
the impedance and when we come to deal
with radio frequencies the impedance of the
circuit usually reaches a very high figure.
A numerical example will make this clear.

Suppose the coil has an inductance of
1,000 microhenries (0.001 henry) and a resis-
tance of 10 ohms, then at a frequency of
100,000 cycles per second, corresponding to
a wavelength of 3,000 metres, the impedance
is 1)28.4 ohms. This shows how small is
the effect of the ohmic resistance in comparison

0

 .1 0 6 .3
Capaci ty-Mf d.

Fig. 1. Curve showing the relation between capacity
and impedance. Inset : Full curve drawn to a

smaller scale.

with that of the inductance at this high
frequency ; in fact if the resistance were
neglected altogether an error of less than 001
per cent. would be involved. This is an
interesting point and will be referred to again
later.

If now the coil is shunted by a condenser
of capacity farads, the impedance of the
circuit is given by

JD

.5

2
Z - . . . (2R 2)cut,

cuC)(04, -4 (K2 ± (1)21)

using this expression to find the impedance
of the circuit when the coil. e considered above
is shunted by a condenser of 0002 microfarad
we get Z = 3172 ohms at 100,000 cycles per

C 2
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second. We saw that the unshunted coil
had an impedance of 628.4 ohms at this
frequency, so that the addition of the condenser
An parallel has considerably increased the
impedance of the circuit.

The impedances have been worked out for
various value 3of C and plotted as a curve in Fig. r .
It will be noticed that the impedance increases
as the capacity is increased up to a certain
point and then begins to decrease again as
the capacity is still further increased. Evi-
dently then there is a critical value of the
capacity which makes the impedance a maxi-
mum. From the graph we see that the
impedance reaches its maximum value when
the capacity is about 0.0025 rnicrofarad.

On examination of equation (2) we see at
once that the impedance has a maximum
value when

cob to(' =UK2 ± (.021,2

Or C -
± cu2L2

farads (:3)
R2

At radio frequencies R is usually small com-
pared with coL and may be neglected without
introducing any serious error.
Hence C _ ',Row
Or f = 1/2w V LC, since CO 2rf.
This is the well-known formula for the reson-
ance frequency of a circuit, but it must be
borne in mind that this is only approximately
correct when the circuit contains resistance.
In this particular case we find that the impe-
dance is greatest when the capacity is 0.00253
mfd. and that this maximum value of the
impedance reaches the surprisingly high figure
of 39 590 ohms. When the capacity is
adjusted to this critical value the circuit is
said to be tuned to a wavelength of :3,(MN)
metres. It is when the circuit is thus tuned
that its study is most interesting.

Let us find an expression for the impedance
of the tuned circuit. When ( ' = L/(R2 -L (02L2)
the impedance of the circuit becomes

Z - 1

R2 + (0-4142
R2 ± w2L2

= L/CR ohms (4)

This is a very simple expression but is very
important and a great deal of valuable infor-
mation can be obtained from it. It should

..be mentioned here that when a circuit is tuned

in this manner the E.M.F. and current are
exactly in phase (see vector diagram Fig. 2)
and hence the circuit is acting as a non -
inductive resistance of LICI? ohms. This is
sometimes called the equivalent non-induct:ve
resistance of the tuned circuit.

Fig. 2. Tuned circuit and Vector diagram.

When tuning a circuit to a certain wave-
length or frequency the object in view is
to arrange the circuit so as to offer the
greate t possible impedance to the passage
of a current of that frequency, but to offer low
impedance to currents of any other frequency.
This is where the ohmic resistance plays a
very important part, since, as we have seen,
the maximum impedance of a tuned circuit
varies inversely as the ohmic resistance of
the inductive coil and hence in any tuned
circuit it is most essential that the resistance
should be kept as low as possible. We saw
previously that for an untuned inductive
circuit the ohmic resistance had practically
no effect at high frequencies, but it is just
the reverse in a tuned circuit for it not only
reduces the maximum value of the impedance
in direct proportion, but what is worse,
diminishes the sharpness of the tuning. In
order to get selective tuning then, it is obviously
very necessary to choose a coil with the lowest
possible high frequency resistance, and this
accounts for the use of " Litz " wire in high-
class apparatus.

Further, we see that the maximum imped-
ance of the tuned circuit is directly proportional
to the ratio of inductance to capacity, so that
L/C should be made as large as possible in
order to obtain the greatest efficiency. It is
very bad practice to shunt a small inductance
by a large condenser in order to reach a
certain wavelength ; it is far better to increase
the value of the inductance, but care must be
taken that the resistance is not excessively
increased at the same time, or no advantage
will be obtained. The use of inductance coils
wound with very thin wire should be avoided ;
much rather obtain an efficient circuit at the
expense of compactness than the converse.
The self capacity of an inductance coil is
equivalent in effect to a condenser in parallel
and therefore it is necessary that coils should
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be wound in such a manner as to reduce the
self capacity to a minimum.

It is well worth noting what takes place
when the capacity in parallel with the coil
is increased beyond the critical value
LI(B2+ co'L2). Referring again to the impedance
curve of Fig. 1, it will be observed that as the
capacity is increased beyond the critical value
represented by OB, the impedance of the
circuit begins to diminish again ; and when
C is made infinitely large, equation (2) shows
that the impedance of the circuit becomes
infinitely small. Now the impedance of the
unshunted coil was seen to be (R2 + w2L2),
represented by OA in the graphand obviously
there must be some particular value of the
capacity which will make the impedance again
equal to that of the unshunted coil. This
value is represented by OD in the figure and
can be found analytically by equating ex-
pressions (I) and (2) above, from which we
get

21;
- -

R2 + (.021,2
(5)

which is just double the value required for
maximum impedance. When the capacity
is adjusted to this value the phase difference
between the E.M.F. applied to the ends of the
circuit and the current through the circuit is
exactly the same as for the unshunted coil,
but in the latter case the current leads the
E.M.F. in phase, whereas in the former the
current lagged behind the E.M.F. by the same
angle, namely st. = tan-IwL I?.

For all values of the capacity between
C = 0 and C = 2L/(h2 (.02L2) the resulting
impedance of the circuit is greater than
that of the coil alone. Hence when connecting
a condenser in parallel with any inductive
portion of a circuit in order to " by-pass "
a current of a certain frequency, great care
must be taken that the value of the capacity
does not fall within these limits, or matters
will be made worse instead of better. The
capacity of the condenser should be at least
eight or ten times the value required for
resonance in order to act as an effective by-
pass.

The Model Engineer Exhibition.
THE growing public interest in wireless

and the consequent rapid development
of the manufacturing industry was

reflected in the arrangements of the recent
exhibition organised by the Model Engineer,
and held at the Horticultural Hall, West-
minster, from January 5th to January 12th.

Second only perhaps to model railways,
wireless equipment aroused the greatest share
of the attention of the large number of visitors
at the exhibition.

Messrs. F. Yates & Sons, Ltd., of 144,
Church Street, Kensington, London, W.8.,
exhibited motors, dynamos, accumulators,
general electrical accessories and a selection
of wireless apparatus. The Grafton Electrical
Co., of 54, Grafton Street, Tottenham Court
Road, W.', in addition to a range of wireless
sets and components, displayed electric motors
and dynamos, accumulators, batteries, electrical
measuring instruments and other scientific
apparatus. The Wainwright Manufacturing
Co., Ltd., of 25, Victoria Street, London,
S.W., were represented by an attractive
display of wireless apparatus and accessories.

Messrs. A. W. Gamage, Ltd., showed a
large and varied assortment of fittings and

sets for wireless reception. The Peto Scott
Co., of 64, High Holborn, London, displayed
a selection of their specialities, including com-
plete wireless sets and accessories. Messrs.
G. Z. Auckland & Son, of 395, St. John Street,
E.C., exhibited a large range of wireless
apparatus manufactured by them, including
receiving sets, amplifiers, accumulators and
high tension batteries. Messrs. The Bowyer -
Lowe Co., Ltd., of Letchworth, showed
general wireless apparatus and parts.

The exhibits of Messrs. J. B. Bower & Co.,
Ltd., of Kingston Road, Wimbledon, consisted
of crystal and valve sets, condensers, coils,
and accessories. Messrs. Leslie McMichael,
Ltd., of 179, Strand, London, W.C., exhibited
wireless requisites of all kinds. Messrs.
M. W. Woods, of 146, Bishopsgate, London,
E.C., had on view a collection of their
battery charging rectifiers, wireless transmitting
generators, and receiving sets. Messrs.
Economic Electric, Ltd., of 10, Fitzroy Square,
London, W., displayed a large variety of
scientific electric apparatus and components.

The prize in the competition for the con-
struction of a variable condenser for wireleis
was awarded to Mr. C. F. Sayers.
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Wireless Broadcasting of Opera from Covent Garden.
Described by W. J. CRAMPTON, M.I.E.E., Member I.R.E.

The achievement of Broadcasting Opera from Covent Garden is a subject which is at the present
time of extreme interest to everyone associated either with wireless telephony or attracted by
the music alone. The following account given by Mr. W. J. Crampton, Consulting Engineer to the

Royal Opera House, describes what led up to the undertaking of this enterprise.

IN response to many inquiries as to the
methods adopted for transmitting the
operas produced at Covent Garden

Theatre, through the London Broadcasting

Liuott &
Dana Melba whose support of British opera and

interest in this enterprise have contributed so
largely to the extraordinary ',west+ achieved.

Station (2 LO), I hope the following details
will be of interest to those who nightly listened -
in, many of whom have questioned as to how
it has been carried into effect.

As Consulting Engineer to the Royal Opera
House I fully realised that if some form of
agreement could be arrived at between the
Opera Company and The British Broadcasting
Company, the public would materially benefit
by enjoying at home the services of the artists
and orchestra connected with the opera. I
therefore approached those concerned, and the
proposition met, I am pleased to say, with a
quick response.

The Opera House is situated some 400 yards
from the Broadcasting Company's Studios,
and the first essential was the installation
of metallic circuits to connect the buildings.
The General Post Office staff rapidly laid,

through their existing conduits, a lead -sheathed
multiple telephone cable. One pair of wires
in this cable is employed for telephones so
that the engineers of the Opera House may
communicate direct with the studio and notify
the correct times to switch over. The engineer
on the prompt side of the stage is also in a
position to inform the transmitting station
from time to time exactly what is about to
take place, and also has direct communication
with those in charge of the magnifying equip-
ment situated in the basement of the theatre.
Consequently the necessary direct communica-
tion is effected between all those responsible
for the broadcasting arrangements.

A Western Electric microphone has been
fixed in close proximity to the footlights on
the stage, and this is connected to a three -valve
amplifier in the basement of the theatre by a
triple cable, which amplifier is in turn con-
nected by means of the lead -sheathed telephone

Mr. W. J. Crampton.

cable, direct to the transformer in the Broad-
casting Company's studios, and from the
transformer connection is made to the trans-
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mitting control valve at the broadcasting
station.

Reports which have come to hand from
various distant receiving stations, including
Edinburgh and Paris, are extremely gratifying.
The clearness and purity of tone are all that
can be desired.

We are indebted to the following gentlemen
who, in the service of the British broadcasting
Company, have so ably assisted in the onerous
duties necessary to the successful issue of
this innovation :-

First and foremost, Mr. Burrows, Director
of Programmes, who is so well known, and who
very quickly appreciated the significance of
the proposition.

Captain Lewis, his able assistant.
Mr. Stanton Jeffries, Musical Director of

the Broadcasting Company, whose knowledge
of music renders his services on the prompt
side so valuable.

Mr. Rickard and Mr. Wright, who take
charge of the amplifying equipment in the
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basement under the stage. Their's is by no
means an envious position, controlling their
portion of the apparatus down below the
stage.

The G.P.O. Engineering Department, who
so rapidly and efficiently installed the metallic
lines between the buildings.

I am convinced, from reports received
personally, that the transmissions have met
with distinct appreciation, and believe it
is the forerunner of greater development
which will be, I am sure, taken full advantage
of as it occurs, to maintain the interest
of all those who have taken up wireless not
only as a pleasant form of amusement, but
also as an essential feature of our daily life.

Such transmissions as these should be the
more readily appreciated by those who,
through sickness or infirmity, are unable to
attend the theatre itself, and those who
having seen and heard the operas may have
pleasant memories revived.

Notes.
The Institution of Electrical Engineers.

The paper to be given on January 26th, 1923,
will be " The Wireless Telephone terviee to the
Bar Lightship at Liverpool," by Mr. E. A. Payne,
and not as stated on the green meetings card of the
Institution.
A Wireless and General Trade Exhibition.

A trade exhibition of which wireless apparatus
will form an important feature is to he held at
Northampton from March 19th to 24th. The
motor trade and many other important industries
of the Midland counties will be represented. and

4 special railway facilities will be arranged in con-
nection with all the principal towns of the Midland
area. The wireless section will also include exhibits
of electrical and lighting plant, and will be open
to both manufacturers and their agents. The
Hon. Secretary is Mr. J. H. Wilson. St. Katherine's
Street, Northampton.
A New Radio Club.

A Radio Club has been formed by the staff and
employees of the Sunbeam Motor Car Company,
Ltd., of Wolverhampton, and a room has been
placed at their disposal through the kindness
of the Company. The inaugural meeting was held
on January 18th, when the policy and aims
of the Club were formulated.

A wireless society is also being formed at Wins -
ford, Cheshire, and already over thirty names of
persons interested in the movement have been
received. Those who have not yet done so are
requested to communicate with Mr. S. Oakes
188, Weaver Street, Winsford.
An Apology.

Wireless Installations, Limited, desire to tender
apologies for their inability to despatch some of their

Christmas orders with the usual promptness.
The delay was occasioned by an unprecedented
pressure of business which, however, has now been

relieved.
Manchester Wireless Traders' Association.

The preliminary steps have been taken in the
formation of an association to be called the
Manchester Wireless Traders' Association, and a
committee representative of the principal firms
in the trade has already been elected.
Honour for a German Engineer.

Dr. Alexander Meissner, the well-known German
engineer and investigator, has been awarded the
degree of " Doctor Engineer - in recognition of
his services and in particular his address on " The
Evolution of the Methods of Transmission and
Reception of Wireless Telegraphy," at the Annual
Academic Celebration at the Munich Technical
High School, on December 7th. 1922.
Broadcasting in Cuba and Porto Rico.

Operating with a range of 2,000 to 2,400 miles,
two new stations have recently been opened in
the West Indies at Cuba and Porto Rico respec-
tively for broadcast services. The Cuban station
is of 400 watts capacity, and operates on the 400
metre wave, while the Porto Rico station is of
250 watt.; capacity, its call letters are WKAG and
the regulation announcements are made in English.
A Wireless Firm's New Branch.

The Stirling Telephone and Electric Co., Ltd..
of Telephone House, Tottenham Court Road,
London, have recently opened a branch at 14,

St. Peter's Square, Manchester, where a range of
their principal types of telephones and radio
apparatus will in future be on exhibition.
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Wireless Telegraphy for Rescue Work inMines.

A series of tests was recently carried out at the
experimental coal -mine of the United States
Bureau of Mines in order to determine whetherwireless telegraphy afforded the possibility of
communication between rescuers and miners
entombed following fires and explosions. It was
shown in these experiments that signals could be
distinctly heard through 50 feet of coal strata,
although the audibility fell off rapidly as the dis-tance was increased. It is thought that with longer
wavelengths than those used (200 to 300 metres)
absorption could be considerably reduced and this
method of communication made practically effectiveat least under certain conditions. An account
of amateur experimental work in this connection
formed the subject of a note in the issue of the
Wireless World and Radio Review for October 28th,
1922.

A Bibliography of Wireless Publications.
The predominating feature of the bi-monthly

Bulletin issued by the Coventry Public Libraries
Committee is it valuable bibliography of books
and periodicals relating to wireless telegraphy
and telephony. In a foreword to this section Sir
Henry Noble, M.1.E.E., Chairman of the British
Broadcasting Committee, refers to the extraordinary
progress made in this branch of science during the
last few years, and outlines the developments
s'ontemplated in " broadcasting."

Precision Standardisation of Radio Fre-
quencies.

The United States Bureau of Standards has
developed a very precise method of standardisation
of radio wavelengths and frequencies. By the
process used the frequency of radio waves is com-
pared with that of an audible musical note, a tuning
fork being mounted in such a way that it may be
made to control the frequency of an oscillatory
circuit. The frequency of another oscillatory
circuit operating at much higher frequencies is
then compared with it by means of a cathode-ray
oscillograph. The latter instrument consists of
the cathode-ray tube, a special kind of vacuum
tube in which the narrow stream of electrons is sub-
jected to the action of electric fields applied by the
two alternating current generators. When neither
generator is operating, the electrons impinging
on the active screen at the end of the tube cause a
single luminous spot. If one generator is connected
the spot is deflected back and forth along the single
line, horizontal or vertical, as the case may be,
with such rapidity that it appears as a solid line.
If both generators are applied simultaneously, the
spot oscillates both horizontally and vertically,
and appears in general as a blurred luminous
rectangle. If however the frequencies of the two
generators bear a simple ratio, such as four to one,
the spot traverses and re -traverses a definite simple
path, forming a figure by which the frequency ratio
may be recognised. It has been found possible to
compare frequency ratios as high as 21 to 1. The
bureau is at present engaged in the standardisation
of a high -precision standard wavemeter by this
means. A tuning fork of known frequency, approxi-
mately 1,000 cycles per second, is used as the basis
.of the standardisation. A low -frequency generator

is tuned to successive multiples of this frequency
by means of the cathode-ray oscillograph, and
lorresponding settings of the wavemeter are ob-
tained. A third generator is similarly tuned to
multiples of these frequencies, and thus by suc-
cessive stages the standardisation is extended
to include frequencies as high as 5,000 kilo -cycles
(60 metres). It is intended that this wavemeter
be used as the basic standard for the standardisation
of commercial wavemeters.
French Broadcasting Times.

The times of the wireless telephony transmissions
from the Eiffel Tower and the Radiola Concerts
are now given as follows :-Eiffel Tower (2,600
wave), 11.15 a.m., weather reports (duration 10
minutes) ; 6.20 p.m., weather reports and concert
occupying about half an hour ; 10.10 p.m., weather
reports (duration 10 minutes). With regard to
the Radiola Concerts (1,565 wave) the exact times
are :- 5.5 p.m., news items ; 5.15 p.m., concert
till 6 p.m. ; 8.45 -p.m., news items ; 9 p.m., concert
till 10 p.m.
Celebrating Australia Day from 2 LO. .

Friday, .January 26th, is Australia Day and it is
understood that an appropriate programme has
been arranged for broadcasting from 2 LO, the
British Broadcasting Company's London station.
It is announced that the High Commissioner of
Australia will broadcast an address. Australian
talent will proVide the musical entertainment and
amongst those whom it is hoped will take part are:-
Madame Ada Crcssley (accompanied on the organ
by Mr. Arthur Mason), Miss Florence Austral, Miss
Gertrude Johnston, Messrs. Harold Williams,
Malcolm, MeEacharn, Alfred O'Shea, David Ken-
nedy, Amodio, and the celebrated pianist, William
Murdoch.

Amateur Wireless Prohibited in Sweden.
It would appear from reports received that owing

to Government regulations in Sweden nothing has
been done to stimulate popular interest in amateur
radiotelephony. The use of wireless apparatus is
controlled by the Royal Telegraph Board and
though private firms may use it under licence they
have not so far taken advantage of this right.
Apparently there is only one firm in Sweden
manufacturing radio apparatus and this is com-
paratively small. Swedish electrical dealers have
been trying recently to obtain modification of the
present regulation which forbids the use of radio
apparatus by amateurs and there is little doubt

 that such a change would lead to a great expansion
of the wireless trade in Sweden.

Books Received
THE RADIO AMATEUR'S HANDBOOK. By A,

Frederick Collins. (London : George G. Hat --
rap & Co., Ltd., 330 pp., 8- x 51". Illustrated.
Price, 7s. 6d. net.)

METAL TURNING MADE EASY. (London : Cassell
& Co., Ltd., La Belle Sauvage, E.C.4. Illustrated.
152 pp. Price Is. 6d net.)

IDEAS FOR THE RADIO EXPERIMENTERS' LABORA -

TORY. By M. B. Sleeper. (New York : The
Norman W. Henley Publishing Co., Price $75.
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Reception of American Broadcasting Station
Particulars are given below of the reception in this country of certain of the American broadcastingstations. In addition to those below, many other reports have been received, though insufficient details

have been supplied to conclude with certainty that the signals were of American origin. In many casesdetails of the reception of the broadcasting stations have been included in reports relating to the
Transatlantic Tests, and particulars will be extracted and published as soon as all the correspondence
relating to the tests has been dealt with.

Date

Nov.1 I)... Jam.

Name. Location.

Apparatus.

Station
Heard.

HF
Detector

!VIC LF

23
24 C. M. Denny .. Bebington, Ches.
25 - Kelman Guernsey, C.I. .. WDY
26 R. J. H. D. Ridley

of Burndept, Ltd.
Norwood, London x X X WJZ

26 E. H. Wilding .. Wigan, Lanes. .. x WJD
2 C. Keith Murray Romsey, Hants ..
2
3

W. R. Stainton
do.

Leigh, Lanes. ..
do.

WJZ
WJZ

3 F. W. Higgs .. Bristol .. WJZ
8 W. B. Parker .. Monkseaton,

. Northumberland
WJZ

10 W. R. Stainton Leigh, Lanes. .. WJZ
10 A. L. Gay Darlington, Dur-

ham.
WJZ

10 B. Gibson Herne Bay WJZ
10 i R. W. Galpin Herne Bay WJZW. H. Webb Manchester WJZ

I (1 C. Shearston Portsmout h. . WJZ
III A. H. Reade .. Oxton, Birkenhead WJZN. C. Hardman .. Manchester .. WJZ

.1. W. Riddiough Baildon, Yorks .. WM E
Percy B. Todd .. Lincoln WJZ

I I D. A. Brown .. Birmingham .. WJZ
I I A. V. Chambers Wimbledon. S.W. WJZ
I I H. Aitken Salford .. WJZ
I I C. H. Nokes Ripley, Surrey .. WJZA. E. D. Kennard Wangford, Suffolk WJZ

I I A. S. Gosling .. Nottingham . .

14 C. S. Bishop!) .. Cullompton,Devon
14 W. B. Parker .. Monkseaton,

Northumberland
IS F. Harper -Shore Farnborough. WJZ

Hants.
IS W. R. Stainton Leigh, Lanes. WJZ
III

19

C. M. Denny

J. H. Hill

Behingt on,
Cheshire.

Farnborough,
Hants.

WJZ

r WJZ
IWBY

21/ 0. F. Keurl Bath .. WEY
211 H. S. 1Voolley Nottingham .. WDY
211 Lott .. Burnham -on -Sea W.IZ
211 J. W. Partington Catnborne,Cornwall WHI
20 Nesbit Burns .. Somerset WJZ
20 H. L. Bowen . . Bath ..
23 T. B. Trott . . Plymouth WJZ
23 G. D. Adams . . Pinner, Midx.
23 G. P. Kendall . . Leeds WJZ

' 24 A. Meredith . . Shrewsbury ..
24 A. Krause Sutton Coldfield.. x WJZ
24 R. C. Neale . . Farnborough .. ; X X x WJZ
25
25

J. Ashworth . .

E. W. Null . .

Bolton ..
Colchester

X x WJZ
WDY
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Date.

Nov. I Dec. Jan.

Name.

Apparatus.

Station
Heard.

Location.

HF
Detector

LF
V C

25 P. G. A. H. Voigt London, S.E.23 x x WJZ
WGY

25 J. W. Partington Camborne, Corn-
wall.

t WGY

25 F. Williams Acton, W.3
27 H. C. Gooding Stowmarket

2 H. R. Goodall Southampton .. ?

7 A. F. Baldry Wembley, Midx. WJZ
8 W. R. Stainton Leigh, Lancs. .. WJY
8 W. R. N. Ward Teddington, Midx. WJZ

13 W. R. Stainton Leigh, Lancs. .. WGY
13 W. B. Parker . Monkseaton,

Northumberland
WJZ
WDAC
WJZ

14 A. E. Berlyn Birmingham
1 ZYTZDAF

16 V. M. Cartnell Southport WGY
17 F. D. B. Cobb Margate .. WJZ
17 W. D. Taylor Sunderland WJZ

Calendar of Current Events
Saturday, January 27th.

LAMBETH FIELD CLUB AND MORLEY COLLEGE
SCIENTIFIC SOCIETY.

At 7.30 p.m. At the Physics Laboratory,
Morley College, S.E.I. Practical night.

Sunday, January 28th.
At 3.5 p.m. Daily Mail Concert from PCGG,
The Hague, on 1,050 metres.

Monday, January 29th.
9.20 to 10.20 p.m. Dutch Concert, PCGG, The
Hague, on 1,050 metres.
IPSWICH AND DISTRICT WIRELESS SOCIETY.
At 8 p.m. At 55, Fonnereau Road. Lecture by
Mr. H. M. Campbell, A.M.I.E.E.

Tuesday, January 30th.
Transmission of Telephony at 8 p.m. on 400
metres, by 2 MT. Writtle.

LOWESTOFT AND DISTRICT WIRELESS SOCIETY.
At St. Margaret's Institute, Alexandra Road.
Lecture by Mr. F. E. Thirtle.

PLYMOUTH WIRELESS AND SCIENTIFIC SOCIETY.
Meeting.

Wednesday, January 31st.
EDINBURGH AND DISTRICT RADIO SOCIETY.

At R.S.S.A. Hall, Lecture on " Amateur Research
Work," by M. G. Scroggie, B.Sc.
HALIFAX WIRELESS CLUB AND RADIO SCIENTIFIC

SOCIETY.
Questions and Answers Evening.
COWES DISTRICT RADIO AND RESEARCH SOCIETY.
General Meeting.

Thursday, February 1st.
Silvanus Thompson Memorial Lecture. At the
Technical College, Leonard Street, E.C.2. At
7.30 p.m. Sir Oliver Lodge, F.R.S., on " The

Basis of Wireless Communication." In the
Chair : Sir Charles Parsons, K.C.B.

LUTON WIRELESS SOCIETY.
At. 8 p.m. At the Hitchin Road Boy's School.

" Practical Work and Experiments.
STOKE-ON-TRENT WIRELESS AND EXPERIMENTAL

SOCIETY.
Lecture on " A Broadcasting Crystal Receiver,"
by Mr. T. R. Clark.

HACKNEY AND DISTRICT RADIO SOCIETY.
At the Y.M.C.A., Mare Street, E.8. Lecture on
" Electrical Units and Ohm's Law." By Mr.
Francis. At 9.20 to 10.20 p.m. Dutch Concert
from PCGG, The Hague, on 1,050 metres.

Friday, February 2nd.
SHEFFIELD AND DISTRICT WIRELESS SOCIETY.

At 7.30 p.m. At the Dept. of Applied Science,
St. George's Square.

LEEDS AND DISTRICT AMATEUR WIRELESS SOCIETY.
Lecture on " Vacuum Tubes : Their History and
Phenomena." By Mr. E. M. Washington.

BELVEDERE AND DISTRICT RADIO AND SCIENTIFIC
SOCIETY.

Lecture on " Reception of the Transatlantic
Amateur Stations," by Mr. C. E. Morris.

BROADCASTING STATIONS.
Regular evening programmes, details of which

appear in the daily press, are now conducted from
the following stations of the British Broadcasting
Company :-

London 2L0 369 metres.
Birmingham SIT 420
Manchester 2ZY 385
Newcastle SNO 400
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Questions and Answers
NOTE.-This section of the twigazitte is placed at the disposal of 'III readers who wish to receive advice

4171,(1 information on matters pertaining to both the technical and non -tech I. iced sides of wireless work. Readers
-should comply with the following rules :-(1) Each question should be numbered and written on a separate sheet
on one side of the paper, and addressed " Questions and Answers," Editor, THE WIRELESS WORLD AND RADIO
REVIEW, 12/13, Henrietta Street, London, W .C.2. Queries should be clear and concise. (2) Before sending in
their questions readers are advised to search recent numbers to see whether the same queries have not been dealt
with before. (3) Each communication sent in to be accompanied by the " Questions and Answers " coupon
to be found in the advertisement columns of the issue current at the time of forwarding the questions. (4) Whe
name and address of the queriet, which is for reference and not for publication, to appear at the top of every sheet
or sheets, and unless typewritten, this should be in block capitals. Queries will be answered under the initials
and town of the correspondent, or, if so desired, under a " nom de plume." (5) In view of the fact that a large
proportion of the circuits and apparatus described in these answers are covered by patents, readers are advised
-before making use of them, to satisfy themselves that they would not be infringing patents. (6) Where a
reply through the post is required every question sent In must be accompanied by a postal
order for the amount of Is., or 3s. 6d. for a maximum of four questions. (7) Four questions
-is the maximum which may be sent in at one time.

" VALVE " (Woolwich) asks (1) Is he allowed
to make up wireless components and wireless receiving
sets. (2) Is it possible for hint to become a member
of the B.B.C. (3) What sum has to be paid down
Jo become a member.

(1) There is no reason why you should not
manufacture wireless components and receivers,
although, of course, the question of patents requires
consideration. (2) and (3) We understand that
.any bona fide manufacturer may become a member
of the B.B.C., and we suggest you communicate
with the Secretary for further particulars.

" BORDER " (West Ham) asks (1) Why a
tuning arrangement, when connected up with one
receiver, will not tune up to such a high wavelength
as tvhen connected up with a second receiver. (2)
Why is it that when the tuning condenser is connected
in series with the A.T.I. the signals are reduced
in strength. (3) Would a receiver built up according
to the diagram referred to generate oscillations in
the aerial circuit. (4) Is it correct to use a 4 -volt
L.T. battery and 45 -volt H.T. battery.

(I) Without a more exact knowledge of the re-
ceiver we cannot say why the wavelength reached
with one arrangement is less than with the other.
1Ve suggest you increase the capacity of the reaction
condenser to 0.0002 mfds. (2) The aerial condenser
should have a value of 0.001 mfd. If the capacity
is too small, a reduction in the strength of signals
may be expected, especially when you have a
large capacity aerial. (3) The circuit referred to
can certainly generate oscillations in the aerial
circuit unless care is exercised. (4) It is generally
better to employ a 6 -volt L.T. battery and a 60 -volt
H.T. battery, so that sufficient energy is available.

" S.H." (Chorley) submits a diagram of con -
nection.s, and asks (1) Over what distance he may
expect to hear signals. (2) Why, with a certain
combination of coils, short wavelength signals are
received. (3) Should the transmissions from 2 LO
and 2 MT be audible using this receiver, the receiver
being located just north of Manchester. (4) Should
it be necessary to use a microphone amplifier in order
to operate a loud speaker, or is it possible to use note
magnifiers.

(I) and (3) We suggest you cut out the 0.0005

mfd. tuning condenser which is connected across the
A.T.I., but retain the 0.001 mfd. condenser which
is in series. The primary of the high frequency
transformer should be tuned with a small condenser
having a maximum value of 0.0002 mfds., otherwise
the diagram is correct. The range of the receiver
of course depends upon the power of the trans-
mitting station, but we consider you should hear
the transmissions from 2 LO and 2 MT with
careful tuning. (2) The peculiar tuning adjust-
ments will no longer be necessary if the alterations
suggested in (1) are acted upon. (4) A microphone
amplifier may be used if desired, but a note magni-
fier will do equally as well.

" T.W.B." (West Dulwich) submits a diagram
of connections and asks (11 Whether he should receive
the 2 LO and Croydon transmissions. (2) What
type of telephones to use. (3) What licence to obtain.
(4) The correct method of tuning broadcast trans-
missions when a two -coil slider is used.

(1) A variable condenser should be connected
to the circuit as indicated in the diagram 2 sub-
mitted. The blocking condenser should have a
value of 0.001 mfds. (2) We suggest you use the
8,000 ohm telephones with this receiver. (3) As
you have constructed the receiver yourself, it will
be necessary to obtain an experimental licence
before you connect it with an aerial. (4) The slider
connected to the secondary circuit should be moved
so that it includes about a quarter of the coil in
the circuit. The slider connected with earth
should then be varied until signals are received.
Fine tuning is carried out with the condenser.

" A.M." (Stowmarket) submits a diagram
of connections of his receiver, and asks whether it is
a non -radiating circuit.

As the reaction coil is coupled with the tuned
anode winding, it is not likely that oscillating
energy will be generated in the aerial circuit. In
the diagram the grid leak is shown connected
across the grid condenser, and as you are using
a tuned anode coil, the -1-H.T. is connected through
the grid leak with the grid of the detector valve.
This is incorrect. The grid leak should be joined
between the grid of the detector valve and its
filament, generally to positive.



" BULLER " (E.10) has two formers. and asks
(I) What wire to wind on each, it being desired to
use one for the A.T.I. and the other for tae secondary
circuit. (2) The number of tappings to be taken
from each coil. (3) The approximate wavelength
range covered.

(1) and (2) We suggest you wind the former
4" in diameter and 12" long with No. 24 D.C.C.,
taking 20 tappings. The small coil can be used
for the secondary circuit and should ho wound
with No. 28 D.C.C., and 12 tappings should be
taken. (3) The wavelength range would depend
upon the values of the tuning condensers used
and the size of the aerial, but under normal con-
ditions. The wavelength range would be from
200 to 10,000 metres.

" NIL DESPERANDUM " (Southport) asks
(I) The wavelength range of his set. (2) How many
plates are required for various variable condensers.
(3) Whether he can get back numbers.

(1) The wavelength range is from about 300
metres to 5,000 metres. (2) The formula for
calculating the capacity of variable condensers is :

011885K(N - I )R2- m.mfds.

N = total number of plates.
R = radius of moving plates. ems.
t = spacing, ems.

You will require 95 plates for 0.001 midi., 49
plates for 0.0005 mfds., 21 plates for 0.0002 mfds.,
assuming the spacing washers are 4" and the
plates are 20 S.W.G. (3) You will be able to obtain
back numbers from the Mail Order Dept., The
Wireless Press, Ltd., 12-13, Henrietta Street,
London. S.W.2

" E.H." (Middlesex) submits a list of appartus
in his possession and asks for a suitable circuit.

The proposed arrangement of apparatus is quite
suitable, and is the best which can be provided
using a single valve. As a suggestion, why not
use the valve as an H.F. amplifier, and a crystal
as detector. as indicated in several recent issues
The tuning range of the coil is from 200 up to just
over 1,000 metres. With the condenser in parallel.
the range will be further increased up to about
2,500 metres.

Fig. 1..
" A.G.L." (Sutton Goldfield) asks (1) Whether

he can add 2 H.F. connected valves without altering
the wiring of his present set. (2) For a suitable
circuit.

(I) and (2) You can add a panel containing
2 H.F. connected valves without disturbing the
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wiring of your present panel. See Fig. 1. Suitable
valves are indicated.

" CONSTANT READER " (Merioneth) sub-
mits particulars of components in his possession,
and asks (I) What other parts are required to tnake
his crystal set quite erwient. (2) What is the ware -
length range obtained. (3) For a suitable circuit.

(1) We suggest you use an aerial tuning condenser
having a maximum value of 0.001 mfds., and a

Fig. 2.

closed circuit tuning condenser with a value of
0.0004 mfds. (2) The wavelength range will
depend partly upon the dimensions of your aerial,
but will be approximately from 200 to 4,500
metres. (3) See Fig. 2.

" H.C.G." (Shepherd's Walk, N.1.) ask»
(1) Where to connect a switch in order to cut out the
H. F. or L.F. valve as desired. (2) What is the
resistance of the Western Electric marine loud speaker.
(3) Would PCGG transmissions be received with a
three -valve set using one H. F.. one detector and one
L.F. valve. (4) The aerial coil is of good size, and
the reaction coil couples with it. What is a suitable
size of reaction coil.

(1) The method of switching is shown in Fig 1,
page 449, in the issue of December 30th. (2) We
regret we have no particulars regarding this in-
strument. (3) With careful tuning and adjust-
ments we consider you should certainly hear the
transmissions referred to. (4) When receiving
short wavelengths it is sometimes necessary to
use a reaction coil with more turns than the aerial
coil, but when receiving the longer wavelength
signals the reaction coil has generally fewer turns
than the aerial coil. It is well to bear in mind
when using reaction in this manner, the generation
of oscillations in the aerial circuit causes inter-
ference with other experimenters in your neigh-
bourhood. This interference is very unpleasant,
and great care should be exercised to prevent
the generation of oscillations.

" H." (Croydon) asks (I) What combination
of valves is necessary to obtain the transmissions
from Manchester, The Hague and Paris. It is
desired to use a loud speaker. (2) Is it to be expected
that the signal strength will be louder when a double
circuit tuner is used instead of a single circuit tuner.
(3) Which arrangement would give the least distortion
-a microphone amplifier or a valve note magnifier.

(1) We suggest you use a four -valve receiver
comprising one high frequency, one detector and
two L.F. valves. With a good aerial, signal
strength should be sufficiently loud to operate
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a loud speaker. If you are badly screened or if
the aerial is low, we suggest you use two high
frequency valves. The valves may be coupled
by means of the tuned anode arrangement. (2)
The object of a two -circuit tuner is not always to
give increased signal strength, although it will
slightly increase the signals on occasions. The
great advantage is the gain in selectivity which may
ba obtained. It is generally worth while from this
point of view alone to use a two -circuit tuner.
(3) We do not think there is much to choose
between the two methods of low frequency ampli-
fication, provided each is properly designed. The
question of cost should be considered.

" R.B." (Newcastle) asks for a diagram of
a three -valve receiver showing the connections of a
series -parallel switch, a tune stand-by switch,
reaction coil reversing switch, and switches to cut
out the high frequency and low frequency valves.

See Fig. 3.
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fleeted across the primary winding of the trans-
former connected in the anode circuit of the first
valve. A similar condenser should be connected
across the telephone transformer, or the telephones,
if high resistance telephones are used.

" SAD " (Coventry).-As you have constructed
your receiver yourself, you are not allowed to pur-
chase a " Broadcast " licence, but you must satisfy
the Post Office that you are a competent person
and have some definite object in view before
you will be granted an experimenter's licence.
If you cannot satisfy the Post Office, you are
required to purchase a receiver which bears the
stamp of approval.

" J.C." (Banbury) asks (1) Whether he is
likely to radiate energy from the aerial when the
reaction coil is coupled with the tuned anode coil.
(2) How many turns of No. 24 D.C.C. wire wound
on a 14" former will be required to give the followin

0003pr

iflj

NT

Fig. 3.

" E.J.B.R." (Northumberland) refers to the
receiver described on page 780 of the September 16th
issue, and asks (1) What alterations are necessary
to the reaction arrangements, in order that the circuit
will be approved by the Post Office. (2) The correct
method of joining up a high frequency transformer,
which consists of two coils mounted closely together!

(I) The only alteration necessary to the receiver
is that the reaction coil should be coupled with the
high frequency transformer instead of the aerial
tuning inductance. (2) The coils which form your
high frequency transformer are connected in exactly
the same way as indicated in the diagram, but of
course the coils are not marked " 0.P." or "
If suitable coils are used, the result should be as
good as with the arrangement proposed in the
article.

" H.A.C." (Norwich) submits a diagram of
his receiver and asks (I) Whether a condenser should
be connected in the first valve circuit.

A fixed condenser of 0.001 mfds should be con-

LT

0

wavelengths, using a 0.00075 mfd. variable con-
denser :-350 to 450, 500 to 600, 900 to 1,085. (3)
How many turns of wire (a specimen of which is
submitted) will be required for a high frequency
transformer.

(1) As the reaction coil is coupled with the tuned
anode coil, it is hardly likely that you will generate
oscillating energy in the aerial circuit. (2) To tune
up to 450 metres, 75 turns of No. 24 D.C.C. wire
should be wound on the 14" diameter former.
To tune up to 600 metres, 120 turns on the 14"
former, and to tune up to 1,085 metres, 272 turns
will be required. (3) Each primary and secondary
slot should be wound with 100 turns of the No. 38
S.S.C. wire, sample of which was submitted.
The primary of the transformer should be tuned
with a condenser having a maximum value of not
more than 0.0002 mfds.

" J.B.A." (Dumfries) submits a diagram and
particulars of his receiver and asks (1) Why the
addition of the high frequency connected valve does
not increase the signal strength. (2) Why signals
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.fade sometimes. (3) Whether the proposed trans-
mitter is suitable. (4) Whether the power buzzer
which he has by him will deliver 1,000 volts.

(I) In the diagram submitted, the +H.T. lead
connects with the anode winding of the first high
frequency transformer, but with the grid winding
of the second high frequency transformer, otherwise
the circuit is correct. We suggest you use the tuned
anode method of high frequency amplification.
The anode winding should be tuned with a small
condenser not exceeding 0.0002 mfds. A number
of circuits have been given recently. (2) The fading
experienced is probably due to the aerial swinging.
As your aerial is a very long one, if the fading is
not due to this cause, we suggest you examine
the receiver, making sure the grid condensers and
leaks are in good order. (3) The transmitter
suggested should form a very suitable experimental
transmitting set. We suggest you do not interfere
with the side tone condenser. Wavelength adjust-
ments should be made by changing the aerial
inductance, if necessary, by reducing the horizontal
length of the aerial. (4) The power buzzer con-
nected as in the diagram submitted should provide
an ample supply of high tension for the trans-
mitter. The two choke coils shown in the diagram
are essential to assist in smoothing out the pulsating
high tension current. Two banks of Mansbridge
type 2 mfd. condensers should be connected across
the supply.

" B.J.L." (Dovercourt) asks (1) For a diagram
of a tuning panel to give selective tuning. (2) What
are suitable values for the variable condensers. (3)
How can one avoid capacity effects due to the hand.
(4) Whether it is necessary to use different anode
voltages for high frequency, detector, or L.F. con-
nected valves.

(1) See Fig. 4. The coils are all variably
coupled together. The switch in the aerial circuit
is to join the tuning condenser in series or parallel

ANODE COIL

Fig. 4.

as required, and the secondary circuit is tuned
with a variable condenser having a maximum
value of 0.0005 mfds. When receiving short
wavelength signals, it is not necessary to tune the
reaction coil. (2) Suitable values for the condensers
are indicated in the figure. (3) We suggest you fit
an extension handle to the tuning condenser.
You will find that adjustments of filament current
and anode potential are necessary before good
results are obtainable. (4) We suggest you use a
common H.T. battery for the amplifier, and tap
off, say, 45 volts for the high frequency and detector
valves, and about 60 volts for the note magnifying
valve.
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" B.V.G." (Barnsbury) asks for a diagram
of a two -valve receiver which he can build out of
components already in his possession.

See Fig. 5.

" R.S." (Glasgow) asks (1) Whether, when
receiving, he is likely to be interfered with by power
lines situated a short distance away.

We have examined the sketch, showing the
position bf your aerial, and we think the inter-
ference, if any, will he slight. More trouble is

Fig. 5.

likely to be experienced by induced currents from
the telegraph wires, and it would be better if you
could run the aerial at an angle with the wires.

" G.A.P." (Huddersfield) proposes to con-
struct a two -valve receiver, and asks (1) What are
suitable dimensions for the aerial tuning inductance,
the anode inductance, and the reaction coil which is
to couple with the anode coil. (2) What is the best
coupling arrangement to provide for the anode and
reaction coils.

(1) As you wish to receive only short wavelength
signals, the aerial coil may consist of a winding
4" in diameter and 5" long of No. 22 D.C.C. Ten
tappings should be taken. The anode coil may
consist of a winding 4" in diameter and 4" long
of No. 30 D.C.C. with ten tappings. The reaction
coil may be 3" in diameter and 4" long, with
No. 34 S.S.C. wire, with four tappings. (2) The
anode and reaction coils may be made after the
manner of a loose coupler, the reaction coil
sliding inside the anode coil. If it is desired,
plug-in coils may be used, in which case a two -coil
holder is useful.

" G.J.W." (Highgate) wishes to construct a
three -valve receiver, making use of a number of
panels, and asks for a suitable diagram of connections.

We would refer you to the diagram given on
page 181, November 4th issue.

" H.P." (Abertillery) asks which type of
receiver would best suit his requirements.

We suggest you construct an aerial 40 ft. high
and 50 ft. long, as suggested. A single wire would
be quite suitable. A four -valve receiver, com-
prising one high frequency, one detector, and two
L.F. valves would be a good combination. We
would refer you to the diagram, Fig. 1, page 515,
January 13th issue.
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" DETECTOR " (Rugby) enquires (1) Whether
a L.F. amplifier may be added to a crystal set.
(2) The best crystal to use with a wire contact point.
(3) How to tune with a two -slide tuner. (4) Whether
a certain crystal combination is good.

(I) An L.F. amplifier may certainly be connected
to a crystal receiver, but we suggest you add a
H.F. valve, then use the crysta detector, and finally
amplify at L.F. Several circuits have recently
appeared. (2) We suggest the use of silicon or
synthetic galena. (3) We cannot give precise
instructions on tuning. Why not join a Wireless
Society, where the members will he only too
pleased to assist you, or you would find the book,
" Crystal Receivers for Broadcast Reception," by
P. W. Harris, price Is. 6d., very useful. (4) We
cannot say, but you will find the crystals mentioned
above give satisfactory results.

" ONE V. SUPER " (Walthamstow) asks
several questions about the Armstrong super -regenera-
tive receiver described in the issue of September 2nd,
and asks (1) May duolateral coils be used for L, and
L2. (2) What are the relative positions of the coils
L3 and L,. (3) Can all the variable condensers
ha re a maximum value of 0.001 mfds. (4) Particulars
of choke coil.

(1) Duolateral wound coils may be used in this
circuit. (2) The relative positions of the coils
L3 and L, is a matter of importance, as you should
change the positions of these coils until best results
are obtained. (3) The variable condensers may
all possess a maximum capacity of 0.001 mfds.,
but in this case the coils should be made of larger
inductance. (4) An iron core choke can be made
by winding 5,000 turns of No. 40 S.S.C. wire on an
iron wire core 3" long by i" diameter.

" A.H.H." (Kelghley) asks whether it is possible
to charge accumulators from A.C. mains.

It is quite possible to charge accumulators from
A.C. mains provided apparatus for converting
the alternating current into direct current is
employed. Of course a motor generator may be
used, the motor being driven by the alternating
current of the generator delivering direct current,
but for small installations it is better to install a

t. rectifier such as the Tungar or the Homcharger.
A description of the methods employed for charging
accumulators from A.C. mains will appear in this
journal in the near future.

" K.G.S." (W.5) submits a diagram of his
receiver and asks (1) Whether a set wired according
to the diagram would generate oscillations in the
aerial circuit. (2) Could the aerial coil, anode coil,
and reaction coil, all be mounted in a three -coil
holder. (3) Are Dewar switches suitable for use
as a series parallel switch in the aerial circuit.

(1) The diagram of connections submitted is
quite suitable and will not generate oscillations
in the aerial circuit. (2) No advantage would be
gained by using a three -coil holder. The anode
coil and reaction coil may be mounted in a two -
coil holder away from the aerial coil. (3) This
type of switch may be used if desired provided it
is of the anti -capacity type. If the springs are
spaced closely together the switch has a large
capacity, and is not very suitable. An ordinary
two -pole throw -over type switch is useful.

" IDDYUMPTY " (Grimsby) asks (1) Why
questions submitted a day or two before Christmas
have not yet been answered. (2) Can we suggest any
means of reducing interference experienced from
stations transmitting morn signals. (The receiver
comprises three valves-one H.F., one detector, and
one L.F.) (3) Why is difficulty experienced in
receiving telephony with the aerial tuning condenser
and aerial tuning inductance in series.

(1) As your letter containing queries was re-
ceived just before Christmas, we do not think you
can expect to receive replies to your queries in an
issue before the date of your second letter, the
first week in January. We would point out that
a large number of queries are received, and some
time must elapse between the date of receipt
and the date of publication, as the queries are
dealt with in rotation. (2) As you are employing
a three -coil tuner with a tuned anode coil we think
you should be able to tune out morse signals,
especially if the anode coil is tuned with a variable
condenser. However, a frame aerial may be used
instead of an open aerial, and another H.F. valve
connected to compensate for the reduction in
signal strength caused by the change. The method
of connecting H.F. valves is given in all issues
of the journal. (3) No difficulty should be ex-
perienced in tuning -in signals with the aerial
tuning condenser and inductance in series provided
suitable values are used. The aerial tuning
condenser should have a maximum value of 0.001
mfds., and the inductance will probably be larger
than the closed circuit inductance. Too small a
value of A.T.C. will result in very poor signal
strength and tuning will be very difficult.

" W .H.G .C. " (W.0 .1) asks (1) The dimensions
of _fixed condensers to give a capacity of 0.001 and
0.001:02 mfds. (2) What former is used to calculate
the capacity of fixed condensers. (3) Could a grid
leak be made by drawing a line If" long with a hard
graphite pencil upon a piece of suitable material.
(4) Why are results, using an ex -Government
telephone transformer marked 15/75, no better than
when the receiver is used alone in the anode circuit.

(1) The 0.001 mfd. condenser may have six
plates, each having an overlap of 2 x 1 centi-
metres. The 0.0002 mfd. condenser may have
two plates with an overlap of 2 x 1 centimetres,
the mica in each case being 2 mills. thick. (2)
The capacity C of a condenser = 0.0885ks (n-1)

T
where k is the specific inductive capacity of the
dielectric and varies between 5 and 8 for mica.
S is the surface area of the metal foil which is over-
lapping, n is the total number of plates, and T
equals the thickness of the dielectric in centi-
metres. The capacity is given in micro -micro -
farads. (3) The grid leak constructed in the manner
described has a certain amount of use, but it is
better to purchase one, as they are quite inexpensive,
and have a considerable life. (4) The telephone
transformers referred to are not at all suitable
for connecting in the anode circuit of a valve.
A telephone transformer would have a ratio of
the order of 1 to 5 or 6, and the primary winding
would consist of about 5,000 turns of No. 42 S.S.C.
wire.

D 2
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" S.E.M." (Colchester) asks (1) Whether the
diagram submitted is correct. (2) How to reduce
the noises induced by near -by electrical machinery.
(3) When receiving short wavelength signals, is it
better to connect the aerial tuning condenser in
series or parallel with the aerial tuning inductance.
(4) What are suitable values for the coupling condensers
shown in the diagram referred to in question (1).

(1) and (3) When receiving short wave trans-
missions, the aerial tuning condenser should be
in series with the aerial tuning inductance. The
connections are quite suitable for a low frequency
amplifier. It would be better to use one high fre-
quency connected valve to amplify the signals
before they reach the detector valve. We suggest
you convert the receiver to form a combination
of one high frequency, one detector, and two low
frequency valves. The function of the high
frequency valve is to amplify the signals so that good
operation of the detector valve may be obtained.
(2) It is a very difficult matter to eliminate inter-
ference of the sort experienced. We suggest you
screen the receiver and pay particular attention
to the earth lead. The earth lead should be as
short as possible and should make good contact
with the ground. (4) The aerial tuning condenser
may have a value of 0.001 mfd. The coupling
condensers should have a value of 2 infds.. and the
by-pass condensers 0.001 mfd.

" A.L." (Norway) refers to the American short
wave tuner described in the issue of June 3rd, 1922,
and asks (1) How to convert the receiver 8o that it
will receive continuous wave signals. (2) May the
tuner be used for the reception of telephony. (3)
What is the gauge and insulation of the samples
of wire submitted.

(1) To increase the wavelength range of this
receiver, a tapped tuned anode coil may be inserted
in each of the circuits according to the wavelength
range which you wish to cover. If the coil in the
anode circuit is coupled with the coil in the
secondary circuit, you have an ordinary reaction
circuit, and when the coupling is sufficiently tight,
incoming C.W. signals may be received by the
beat method. (2) The receiver is quite suitable
for the reception of telephony without alteration.
(3) The sample of smaller wire submitted is No. 44
S.W.G. S.S.C. The larger wire is No. 38 S.W.G.
S.S.C. The No. 38 wire is suitable for winding
a reaction coil.

" GREENHORN " (Notts.) asks (1) Whether
a loud speaker may be used in place of telephones
without altering the arrangement of the receiver.
(2) What resistance telephones would be used. (3)
How many coils are required in his receiver. (4)
Are Siemens Halske valves suitable for his receiver.

(1) A loud speaker may be used without any
alteration to the wiring of the receiver. The
resistance of the loud speaker should be similar
to that of the telephones which it replaces. (2) If
a telephone transformer is used, low resistance
telephones may be connected. If it is proposed
to join the telephones directly in the anode circuit
of the last valve they must have high resistance.
4,000 ohms is suitable for the latter case, and 60
for the former. (3) The number of coils required
depends, of course, upon the range of wavelengths
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over which it is desired to receive signals. If you
purchase these coils, care should be taken to pur-
chase those which used in conjunction with the
tuning condenser will give the desired range.
(4) Siemens Halske valves may be employed in
your receiver if desired, but we suggest the use
of " R " type valves. An " R " type valve requires
60 volts for the anode, and 6 volts for the filament.

" C.B." (Clapham) wishes to construct a number
of basket coils with the materials in his possession
which will enable him to tune up to 3,000 metres.

We suggest you wind six coils, each having 50
turns, using the 2" diameter former which you have
by you. The 22 gauge wire is quite suitable. The
coils should be connected in series and the tappings
brought to a switch. The coils should be spaced
about 1", in order to keep down the self -capacity
as far as possible.

" HOM DE OZZ " (Brighton) asks (I) Why
he hears the FL telephony transmissions on 1,400
metres as well as 2,600 metres. (2) Why other
telephony transmissions are heard on a wavelength
of 340 metres as well as 1,565 metres. (3) Why, with
tapped anode reactances, it is often possible to get
the best results when the switch arm is making contact
on two studs simultaneously.

(1) and (2) We cannot say the exact reason why
you should hear the transmissions referred to on
other than the correct wavelength. In all pro-
bability you are hearing a harmonic. (3) With a
tapped anode reactance which is self -tuned, it
is not possible that the natural period of the winding
is the same as that of the signal. Moving the switch
arm so that two studs are bridged at the same
time brings the wavelength of the coil more nearly
equal to that of the signal. If the coil were tuned
with a variable condenser, it would not be found
that better results are obtained with this adjust.
ment.

" H.J.P." (Edmonton) submits a diagram
of his receiver and asks whether the switching arrange-
ment is cc, rect.

The arrangement submitted is quite suitable
for your purpose. When using reaction in the man-
ner indicated in the sketch, care must be taken
that oscillating energy is not, transferred to the
aerial circuit. The aerial tuning condenser should
be connected in series with the aerial tuning
inductance when receiving short wavelength signals.

SHARE MARKET REPORT
Prices as we go to press on January 19th, are :-

Marconi Ordinary .. £2 6 0

Ps Preference .. 2 0 0

Debentures .. 105 10 0

Inter. Marine .. .. 1 9 0

Canadian 10 9

Radio Corporation of America
Ordinary .. 16 6

Preference 13 8

t,
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For the Discriminating Amateur

WJZ on a Broadcast Receiver
The Marconi Scientific Instrument Com-
pany, Ltd., continuing its policy of
providing the discriminating amateur with
the best possible apparatus for all
experimental work, has now produced
a remarkably efficient three -valve broad-
cast receiver, containing one high -
frequency, one detecting and one note -
magnifying valve-the combination which
has proved by far the most popular
with experienced amateurs.

Distinguishing features of this instru-
ment are :-

(I) Wide Range of Wavelength (300 to
2,600 metres, thus including the
Dutch and French broadcasting, as
well as the British).

(2) Variable Reaction on all Wave-
lengths in a Circuit approved by the
Postmaster -General as non -radiating.

(3) Tuned High Frequency Coupling,
without Peaks on particular wave-
lengths and Loss of Amplification
on others.

(4) Remarkable Selectivity enabling local
Broadcasting Stations to be tuned
out and Distant Stations received
when desired.

(5) Equal efficiency in the Reception of
Continuous Wave Signals, Tele-
phony and Spark Stations.

Although only just placed on the market,
it has already been successfully _used for
the reception of WJZ,the famous American
broadcasting station in New Jersey.
This was effected by a purchaser in South
Kensington, within a few days of receiving
the set, on an aerial measuring 70' long
and 35' high, temporarily erected for the
attempt.

As an example of the selectivity of this
instrument, a customer situated four miles
from the Manchester broadcasting station
is able to tune out Manchester completely
and receive London or Birmingham at will.
This is a remarkable achievement for a re-
ceiver bearing the BBC stamp, which is
often thought to indicate that the receiver
must necessarily be inefficient.

The price of this receiver, including three valves, is £35, plus £2 : 5 : 0 royalty
to the British Broadcasting Company if it is desired to use the instrument with
a Broadcast Licence. Accessories, including high and low tension batteries, aerial
wire, insulators, leading -in tube and one set of telephone headgear £7 : 7 : 6 extra.

The Marconi Scientific Instrument Co. Ltd.
Telegrams : 40 Dean Street, Soho, W 1 Telephone :

Themasinco, Westcerit. Gerrard 77-15.
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25 Hours continuous on one charge

Crystal Receiving Set.
Receives It, least ing for 30 miles

PRICE E5 : 0 : 0 NO EXTRA,
Filament Resistances .

Variable Condensers (of %arnuis
capacities).. tram 6 -

Fixed Condensers
Coil Holder. complete ['nit

39

2 (i

with Standard Coils .. 20 -

Valves.
15 -

osrant --R. Type .. 17 8
Ora R. Type . 15 -

is the amperage rating of the " Ideal " Valve ., umulator,
or 5o hours for intermittent use.

Soundly constructed in a thick glass case, with components of
exceptional quality, this accumulator is without equal for wireless
reception. Prices (in case with leather carrying handle) -

4 -Volt 5o amp. (carriage 2 -

6 -Volt 50 amp. (carriage 3 -

Post Orders executed in 24 hours Send To -day.

Send to -day for our illus-
trated lists of complete wire-
less sets (Crystal or Valve)
and all our component parts.

If you are in the district.
give us a call. our Show-
rooms on the znd floor will
interest y-ou.

WATES BROS.
13-14, GREAT QUEEN ST., KINGSWAY

 Phone (o.rr.ird S71..
" tv %sat,. nz. \V, ni." LONDON, W.C.2

24/-

J.

Chadwell

BURNS,Q
Wangye

Heath,
Works,

LTD.

Essex.

We are actual manufacturers and
can offer special advantages to
the trade-send us your enquiries.

CONDENSERS.
Retail prim

-001 mil.
-0005 .. took 101-

-0008 .. .. mush

00005 .. .. mush

filament Itasistaaces .. melt
Terminal' with high base .. .. dam

Contact Studs, with nuts . .
.. .. km

Midas, with springs and studs .. .. each 119d1.

limonite Coil Holders .. .. cash
Ebonite Knobs .. dot.
Mania Panels, Prices on application.

Single Valve Panels
Stied with Variable Condenser, Filiment
leastwise, Grid Leak and fixed Condon-
eirnirshedlinmia,:Led

ready
Paneforand Ros

use

ewood 24

0/-
4/6
21 -
1/S
9d,

4 -

Vulcanised Fibre and Ebonite
Sheets, Rods & Tuhcs from stock.

EBONITE AND
VULCANITE

ITUBES-RODS-SHEETS

LARGE
STOCKS

BRITANNIA RUBBER AND
KAMPTULICON CO., LTD.
7, NEWGATE ST., LONDON, E.C.1
Telephooe Telegrams :

2168 Central Britannia. London
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THE WORLD'S FINEST
LOUD SPEAKER

"Magnavox"
1,715,1 our Showroom for a Demorefralion.

lo be obtained from all dealers or direct from the
Manufacturers and Sole Licensees :

STERLING TELEPHONE & ELECTRIC CO., LTD.,210/212, TOTTENHAM COURT ROAD, LONDON, W.1
Telephone No:: 4144 Museum 7 lines . Telegrams : " Cucumis. Wesdo, London." Works DAGENHAM. ESSEXBranches NEWCASTLE -ON -TYNE, 9 Clavering Place: CARDIFF. 8, Park Place: MANCHESTER, 14. St. Peter's SquareWe guarantee that all Broadcast Radio Apparatus sold by us conforms with the conditions of the Broadcaster's Licence issued bythe Postmaster -General.

THE PERFECT VALVE BATTERY

HART
LOW TENSION

BATTERIES
" MEG" TYPE IN GLASS.

Made in 4 and 6 volts of 20, 30, 40
and 50 Amp. Hours (actual) Capacity.

The plates in these Batteries are contained in GLASS BOXES
with sealed ebonite lids, terminals and screwed vent plugs.
The cells are fitted in strong waxed teak crates with rubber feet
as illustrated, and are insulated from the crate by rubber buffers.
NO CELLULOID IS USED IN THE CONSTRUCTION OF THESE CELLS.

HART ACCUMULATOR CO., LTD.,
STRATFORD - - LONDON, E.15.
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Visit Our
London

Showrooms:
/ 9, Mortimer
Street, W. I

qmomir
PRICES

LOUD SPEAKERS
H.1 (Large) Low Resistance,
120 ohms, height 21"... £6 5 0
H.2 (Small) Low Resistance,
120 ohms. heigl t 12" ... £3 0 0
(High Resistances for either size

2/6 to 5/- extra)

MICROPHONE AMPLIFIERS
For use with L.R. Loud Speakers

(120 ohms output ).
120 ohms input - £6 0 0
2.000 ohms input - £8 2 6
For H.R. input and output 16 10 0

The "BROWN"
LOUD SPEAKERS
With New Improved Curved Horns

THE requisites of a Loud
Speaker are pure tone, clear

articulation, and 'good vclume
of sound. The " BROWN
Loud Speakers possess these
qualities, and they are enhanced
L y the new improved cu. ved
horn,

THE NEW HORN of dull
blacked aluminium used with
both H .1 and H .2 is con-
structed on the logarithmic law
of increasing openings and is
acoustically perfect.
THE " BROWN " MICROPHONE

AMPLIFIER
THIS AMPLIFIER magnifies signals, speech.
or music, without distortion, and is of
considerable interest to amateurs and scientific
investigators. This magnification is mucii
greater than that obtained from two -valve
amplifier. In construction, this instrument
is much more robust than other relays.

This instrument satisfies the urgent demand for
a reliable, inexpensive amplifier, which the most
inexperienced amateur can use, and which the
most experienced requires. The necessary
transformers are included in the base.

OBTAINABLE FROM ALL WIRELESS DEALERS.

Blustrared Catalogue of our Headphones, Loud Speakers ,-Amplifier psi free from

S. G. BROWN, LTD.
London OJfi.es and Showrooms (urd .1/L t).\./.))-

19, MORTIMER ST., LONDON, W.1
TRADE COMMUNICATIONS ONLY To :-

HEAD OFFICE & WORKS: VICTORIA RD., NORTH ACTON, LONDON,W.3

Telegrams-" Sidbrownix, London." Telephone-Chiswick, 1469
Sole Agent for the Argentine-Horacio D. Guerrero, Las Hems, 2486, Buenos Aires.
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MAKCON
GIVES

UNRIVALLED

WIRELESS
SERVICE
q4e MARCON I INTERNATIONAL
MARINE COMMUNICATION CO LTD
VARCON I HOUSE, STRAND, LONDON
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"BRITWIRE"
NOTE MAGNIFIERS

BRITWIRE Note Magnifiers can be instantly and
easily connected to any crystal or valve receiver.
The addition gives very great increase in strength of

speech and signals received. The magnifiers are all con-
structed in Radlon Mahoganite and the low frequency
transformers used are the very best obtainable, entirely
silent in action.

AU instruments bear the B.B.C. mark and the P.O. Regd. No.
Prices quoted include B.B.C. Royalty.

Single Note Magnifier - -

Two Note Magnifier - - £7
As illustrated

411A10,11 . 1.

All our Valve Apparatus is manufactured
under Marconi Licence.

Send your name and address so that we
may have the pleasure of posting you a
copy of our new Illustrated Catalogue.

BRITISH WIRELESS SUPPLY CO. LTD.
Head Office :-6, BLENHEIM TERRACE, LEEDS. Phone :-2692.6
London Showrooms :-64, Frith Street, W. (off Shaftesbury Avenue). Gerrard 2789

111 Eldon Sq., Newcastle. 33 High St., Southampton. i i, Church St.. West Hartlepool. 8 Corporation St.
Phone: Phone: Phone: Glasgow.

Newaurk-on-Tyne. 36o City. Southampton 403. West Hartlepool 373.

W. 

THE suitability of aide
Batteries for wireless

work is demonstrated by the
fact that for many years they
have been standard in Mar-
coni equipment. The leading
apparatus manufacturers are
to -day standardising aide
Batteries.

BATTERIES

8 Volt 40 amp. hour Exide
Battery.

We also manufacture
H.T. Batteries.

ebtitribt ELECTRICAL STORAGE
COMPANY LIMITED

CLIFTON JUNCTION, 219 229, SHAFTESBURY
lir. MANCHESTER. AVENUE, W.C.2.

t8, DALE END,
BIRMINGHAM.

-VHE resources of the
1 world's largest battery

manufacturers, their facilities
for research and their modern
factory equipment mean that
were it possible to effect any
improvement in battery de-
sign or construction, that
improvement would appear
in the Exide Eattery.

OBTAINABLE FROM ELECTRICAL
CONTRACTORS & STORES OR FROM

300 EXIDE BATTERY
SERVICE AGENTS DIS-
PLAYING THIS SIGN. .

IF YOU DON'T KNOW YOUR NEAREST EXIDE AGENT ASK US FOR LIST.
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100.0_110101

The combined unit, like every
MUI,LARD product, is tho-
roughly dependable and the
best of its class.

SPECIALLY REDUCED
PRICE FOR 1923

5/6 each
The demand for this item has been
so much increased by the consider-
able reduction in price that it is
advisable to ORDER AT ONCE
to secure prompt delivery.

THE MULLARD RADIO
VALVE COMPANY LTD.
(Dept. W.W.), 45, Nightingale
Lane, Balham, S.W.t2
Contractors to H.M. Admiralty,
War Office, Royal Air Force Post Office.

Telephone: Codes : Telegrams :
Battersea ABC (6th ed.) Radiovalve,

to68 Bentley', Wandscom, London

ED' 35

zaiii

MULLARD COMBINED
GRID LEAK AND

CONDENSER.
This urerul accessory comprises the
well-known Mul and patent resistance
neatly combined with a standard
Mullard Mica Condenser.
The resistance i3 of the grid B pattern.
It is practically indestructible, pe:-
fectly " silent,' steady and permanent.
The conden er is well -made, comps;
and easily fitted. Insulation tested
up to r,00D voles.

Particulars and prices of other
Mullard products on application.

.15
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WIRELESS SUPPLIES
Order at once if von require

prompt delivery.
Q 61 'Phones

4,000 21 / perOhms ." pair
Specially designed for Wireless
Telephony. Receivers arranged
in series, Aluminium Cases
and fitted with extremely light
and efficient Head Bands, and
Twin Connecting Cords.

Illustrated Wireldu Catalogue post free 3d.

The JEARY Electrical Co., Ltd.
S. LAMM HILL a 17 Ouse.. Victoria St Lowden C.C.S

S&L/NI/ERN/MEN BUTTON.
THE SUPERSENSITIVE MICROPHONE.

World-wide Patents.
ENGLISH Manufacture.

For LOUD SPEAKERS, MICRO AMPLI-
FIERS, ELECTRICAL GRAMOPHONE
REPRODUCERS.
Invaluable as Detectiphone, as it can be
used in ANY POSITION, i.e., either
HORIZONTAL or VERTICAL.

PRICES.
Type 'A " Carbon Electrodes (eliminating all

- frying " noises - .. .. - each 7 6
Type " II "-Brass Electrodes .. .. .. ,. 5: -
Receivers (special Low Resistance) - 10 -
Gramophone Attachment {for Electrical Reproduction.. ) .. 1/ -
BOOKLET (18 Pages fully illustrated) containing much

useful information for all interested in Electrical Sound
Transmission. POST FREE 6d.

Sole Proprietors
MICRO, LTD.. 274 276, Pentonville Road. London. N.1.

(Opposite Ring's Cross (Met.) Railway Station).

PRESSLAND ELECTRIC
SUPPLIES LIMITED.

Managing Director :
CLIFFORD PRESSLAND, A.M.I.E.E.,

Hampton -on -Thames.

Wholesale only.

Our 1923 Radio Catalogue is now ready
and will be sent on application to any
horns tide Trader.

FOR THE RIGHT GOODS AT RIGHT PRICE SEND TO
1111.1.11' H. Engineer 4t Merchant, 3. Beaufort Gardens.

Lewisham, S.E.13. Keen prices quoted to the trade.
EBONITE, of High Dielectric Value, 4/5 lb., any size cut

to order. Ebonite Tubes, 5/6 lb., Rods, 6/3 lb., special
quotations for quantities.

SPECIAL NOTE FOR THE AMATEUR.
r square Rod, bid. ft. Screwed Rod, z.B.A. x 5d. each.
4/8 doz. Screwed Rod, 4.B.A., 4d. each, 3,5 doz. 4.B.A.Nuts, Sid doz., 3/- gross. 2.B.A. Nuts, 4d. doz., 3/8 gross.
Washers, 3d. doz., 1/6 gross. Engraved Ebonite Dials,
British, each 1/8. Ivorine Scales, 10d. B.A. Screws, 2d. doz.
Ebonite Knobs, British, " Polished," each 5d., 37/5 per 100.
Valve Holders, on Ebonite Base, t Valve, 1 6, 2 Valves, al-,
3 Valves, 4/-, .4 Valves, 5/-, 5 Valves, 8/, Terminals. from
1/11 doz. Contact Stops, 1 / 3 doz. Contact Studs, 1/- doz.
Valve Pins, 1 / 3 doz. Valve Sockets, with Nut and Washer,
1/8 doz. Ebonite Lead-in Tubes, e, is each, re 2 /- each.

Postage or carriage extra.

CAPPER BROS.
FOR ALL RADIO REQUISITES

Agents for LESLIE McMICHAEL, LTD.,
for Woking and district.
Single Valve Sete.. .. 15 5 0
Two Valve Sete 8 8 0
Three Valve Sete.. . 14 14 0
Four Valve Sete . 25 0 0

89-93, CHERTSEY ROAD, WOKING

NORTH OF SCOTLAND
AREA NORTH OF OBAN & MONTROSE

SOLE AGENTS for all Apparatus manufactured
and supplied by-

LESLIE MeMICHAEL. LTD.
Also for-WATER BROS.

WIRELESS SUPPLIES CO.
THE " BROADCASTER " with horn.

WIRELESS INSURANCE.
TRADE. SUPPLIED. AGENTS WANTED.

North of Scotland Wireless Co.
13, BRIDGE STREET, ABERDEEN

WIRELESS TR AIN IN G
Most thorough training in Wireless Telegraphy
or Telephony given under ideal conditions.

Special Postal Course for Amateurs.
Prospectus Free.

WIRELESS APPARATUS
Complete stocks of all Wireless Instruments and
Accessories. Prompt Deliveries. List 4d. stamp.

WIRELESS COLLEGE
COLWYN BAY

NOTHING NEW - BUT EVERYTHING
RIGIFr

Distortiorless Intervalve Transformers, beautifully
made, constructed for maximum reliability 17

Army Type - 17 6
Varley Filament Resistances, smooth working. sound

workmanship, well finished . .. 2,9
Telephone Transformers of exceptional merit 12 -
The rapid increase of repeat orders for the ai. r) ve articles- is

easily explained
THEY ARE 121(. I I T

Cash with order. Please remit sufficient amount to cover
postage, and we will refund any surplur.

THE VARLEY RADIO CO.,
178, Ancona Road, Plumstead, S.E.18.
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L. mcmicHAEL, LTD.

TO THE TRADE
Our new works at Slough
are in full swing, and your
requirements can be supplied
with a minimum of delay.
Visit our Wholesale Show-
rooms, Hastings House, and
select apparatus suited to the
particular requirements of
your clients.
FaNtrade terms on application.
A few districts still available

for agencies.

XXV

VISIT RADIO CORNER
You are cordially invited to visit our Retail Show-

rooms where demonstrations are held daily.

\I.11. (4 R) M.H.,'L:C.

THESE two panels as illustrated represent our M.H.4R. Receiver and M.H./IC.Tuner,
making in themselves with accessories as listed below a complete station. With such
a station the Broadcast Concerts from London, Manchester, Birmingham, Newcastle -

on -Tyne, Paris. The Hague, and Berlin can be received in any part of the British Isles, if
you follow nur instructions in installing and operating.

PRICE.
5. 4.

M. H.4 R. Receiver . . 225 0 0
M.H. L.C. Tuner .. 8 8 0
Duolateral Tuning Coils .. 2 4 0
Valves (4) Marconi-Osram, 17,8 each 3 10 0
Head Telephones, Brown's .. 2 15 0
H.T. Battery, 72 Volts .. 0 16 0
Six -volt accumulators, 6o amp... 1 17
Aerial Wire, too' enamelled .. 0 6 0
Insulators (4) 0 4 0
Leading -in Tube, length 12' .. 0 8 0

Cost of Complete Station 446

Loud Speaker, optional. l'rice, as illustration, 282..8d. Other sizes from xi illy, O.

Full details of our other M.H. Sets, t to 4 valves, of similar design and unsurpassed efficiency,
are mentioned in detail in our new M.H. Booklet, 6d. post free. All applying for same will
also receive our GENERAL CATALOGUE, with i6 pages and loo illustrations. (All our
valve apparatus is manufactured5under Marconi Licence.)

LESL I ie Mc CHA.E LLTD.

RETAIL SHOWROOMS.
179. STRAND (Corner of Norfolk St.). LONDON. W.C.2

Head Office (to u-hkh all correspondence should be sent) :
HASTINGS HOUSE, NORFOLK STREET, STRAND, LONDON, W.C.2
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The World's most FAMOUS CRYSTAL

ELECTRONITE
This Extremely Sensitive Crystal can

now be obtained from

US
Price: Single Crystals, 1/-
5/- per oz. Postage 2d.

As used by all the best
firms in the Radio Business

ESTABLISHED -_19- if:-/

259, HIGH HOLBORN, LONDON, W.C.1
'Phone: Holborn 2188

AN EFFICIENT 2 -VALVE RECEIVER
Complete with Valves, Telephones (4,000 ohms),
H.T. Battery, L.T. Accumulator, and Aerial.

The RE-ECHO £12 (Pius Tax)

Special Offer
CRYSTAL SET
complete with
phone, aerial,

etc.
£3:10:0

(Plus Tax)

For perfect reteptioe hroid,
& also Morse front
WC are the actual inanufactnrers ct
all our wireless receiving sets and
spare parts.
EVERY RECEIVING SET IS:-
(a) Thoroughly tested by experts

before leaving our works.
(b) Guaranteed to be highly efficient

in every respect.
(c) Stamped with the Registered

Number of the G.P.O.. and bears
the B.L.C. Stamp.

THE RE-ECHO'WIRELESS
MANUFACTURING Co., Ltd.

(Dept. B,)
16a HATTON WALL,
LONDON : E.C.1

'Phone : Holborn 8081.

Send for an
Illustrated
Price List
free. Trade
enquiries
invited.

My

Advice
Costs
Nothing

Gan I help you?
I WILL GIVE YOU £50

if I fail to produce over 7,000 testi-
monials from others I have helped to

A SUCCESSFUL CAREER
Yours to success,

&very man is the architect of his own Fortune IIf v t; I learn one ; if you are already ii,
h the top of it.

ARE YOU QUALIFIED
for JOB YOU SEEK
WE TEACH

BY POST
A' \n"" 1' lit " - LEARN A TRADEMoat Moderate

Charges. OR
PROFESSICILParable Monthly.

Write for one of our FREE BOOKLETS on any of the
following subjects .

Architectural Drawing
1Building Construction

Clerk of Works' Duties
Aviation
Boiler Engineering
Boiler Making
Chemistry
Civil Engineering
Concrete and Steel
Draughtsmanship
Electricity
Engineering
Foundry Work
Internal Comb. Engine,
Marine Engineering
Mathematics

Matriculation
Metallurgy
Mining
Mine Surveying
]rotor Engineering
Naval Arcnitecture
Pattern Making
Salesmanship
Sanitation
Shipbuilding
Structural Engineering
Surveying and Levelling
Telegraphy & Telephony
Wireless Telegraphy
Special Course

for Apprentices
It you has, sue ambit e,n t.11 it. What it is and let me0,1*, ..11 tree.
We specialise in all exams. connected with technical
subjects. II y.,,i ..1, ppp.img for any exam., ask uur
advice. All particulars free of chine. Parents should
seek our advice for their sons. If you are interested in
any of the subjects mentioned above, write naming the
subject, and we will send you ,air FREE BOOKLET.
Please state your age. (Courses specially combined to
meet all requirements.)

I air
Established
over 20
Years.
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COMBINED VOLTMETER FOR
H.T. & L.T. BATTERY.

High Resistance. Foolproof.
Neat and Compact.
Terminals marked in plain
letters.
Reads to 100 volts on H.T.
and 10 volts on L.T. Battery
by merely pressing the button.

Price £4 each
POST FREE. CASH WITH ORDER

For higher readings. prices on application.

WHITE ELECTRICAL INSTRUMENT CO. LTD.
2, 4 and 6, Gloucester Street, Clerkenwell, London, E.C.1
Telegrams : Voltograph, London. 'Phone : City 866o.

As illustration, 22 6.
Postage, 9d.

Coil -Holders; 2 -way. 7-6.
Postage 3d.

Coil -Holders. 3 -way. 10 6.
Postage 3d.

Detectors. Crystal. com-
plete, 2 9. Postage 3d.

Spacer Washers. large, 4d.,
small, 2!cl. doz. Postage
3d.

Volt and ammeter com-
bined watch patt., special
purchase, 8.8. Postage
3d.

'PHONES
NEW ARMY
for Crystal or Valve Sets.
without Transformer, 10 -.
Double Cord, extra 2 -

Postage 9d.
Single Earpieces, 4,000
ohms 9 -

THE BARGAIN HOUSE
FOR ACCESSORIES.

SEND FOR OUR COM-
PLETE LIST.

Intervalve Transformers,
10 6. Postage 9d.

Intervalve Transformers,
Army, 15 - and 18 6.

F Postage 4d.
Intervalve Transformers,

British, 16 6. Postage 6d.
Condenser Vanes, doz. prs.,

9td. Postage 2d.
Condenser, Plate top and

bottom bushed. 9d. each.
Postage 3d.

Broadcast Coils for sliders,
2 6. Postage 6d.

Sliders, ebonite, with
plunger, 4d. Postage, Id.

Brass Rod, drilled, 13"
square, 4d. Postage 2d.

PUGH Bros., 95 101, Holloway
Road, London, N.;

HA 'E YOU
TRIED OUR

VERNIER CONDENSER
Mounted on Polished Vt'alnut
stand with long operating
handle. Invaluable for Fine
or Critical Tuning.

With graluated scat 8/6
Without 7/6
Sup.ror Condenser '001 21/-

'0003 12/ -
Other sizes to order.

Small Spacers 125' 1;6gross
Large 2/6

Generous Terms totheTrade.
COMPONENTS ENGINEERING CO.,
Queen's Rd.. Cheetham. ---,-

Manchester.
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Broadcasting Reception
One -valve Set complete for working, £7

Send for Catalogue.
Everyone interested in the science of
wireless telegraphy should send for
our new descriptive catalogue without
delay. This catalogue is brimful of
interesting details and fully describes
the one -valve set illustrated herewith
as well as many of our other models.
As you will see, the abridged specifica-
tion below is especially good for so
inexpensive a set.

Passed for Broad-
casting Licence
G.P.O. No. 1038.

Including all Accessories.
DESCRIPTION :

Single Valve, mounted on polished I in.
Ebonite Panel with variable Condenser,
smooth acting resistance, grid leak and
condenser and all terminals clearly
engraved in white, in a mahogany polished
Cabinet, 9 in. by 5 in. by 5 in. £3 15s.
A TAPPED COIL for wavelengths up to goo
metres with 2 terminals for coils for any higher
wavelengths. The coil is enclosed and the tappings
are brought out to an 8 -way switch mounted in
the front of the cabinet.

ACCESSORIES INCLUDED:
Siemens' 54 volt high-tension

Battery with plugs for altering
the voltage £0 15 0

4 volt so amp. hour low tension
Accumulator in case with
carrying strap . . 1 4 0

One pair of Sensitive Head
Phones of 4,000 ohms
resistance

One Detecting Valve

Sets
: 10 : 0

Plus B.B.C. Royalties.

What wireless enthusiasts think of this
EXCELLENT 'RESULTS.

83, St. Gabriels Road,
Cricklewood, N.W.2.

Dear Sir. I wish to take
the liberty of informing you
of the excellent results I
have obtained with one of
your Aldersgate sets,
which I bought just before
Christmas.

Besides the 2L0 concerts,
which come in very loudly,
I have had good speech
from Writhe, Croydon and
many amateurs.

Yours faithfully,
L J. HILLER.

VERY PLEASED.
279, Plumstead High

Street, Plumstead,
S.E.18.

Dear Sir, Am very

pleased with single valve set
received on Friday. I tried
it on my aerial in the even-
ing with excellent results.

Yours faithfully.
W. J. STEAD.

VERY GOOD RESULTS.
47. Medusa Road,

Catford, S.E.6.
Dear Sirs, I have

pleasure in informing you
that I am getting very good
results from the one -valve
set which I recently pur-
chased from you. I regret
that I have not written be-
fore and have had no time
to come along and see you.
Should there be anything
further which I require
I shall most certainly get it
from you.

I am, yours faithfully,
L. G. GRAY.

1 1 00 15 0
Total £7 10 0

set.
CONGRATULATE YOU.

22, Ashleigh Grove,
Fulwell,

Sunderland

Dear Sirs, I received the
Wireless Set to -day. I am
very pleased with it and
congratulate you in seeding
out such a fine instrument
at the price.

Yours faithfully,
C. E. ANDERSON.

We are now in the position to supply EDISWAN A.R. 6 VOLT
VALVES from stock at FULL MAKER'S DISCOUNT.

WIRELESS INSTALLATIONS LIMITED,
15, ALDERSGATE STREET, LONDON, E.C.



JANUARY 27, 1923 THE WIRELESS WORLD AND RADIO REVIEW

HULLO, OLD MAN,
DID YOU GET OUR TRANSMISSION ?

In other words, did you see our advertisements in Wireless
Wald, December 23rd, 30th and January 6th ?
OUR QUALITY IS RIGHT. OUR PRICE IS RIGHT.
You know this, tell us in the fewest possible words how
best we can Broadcast the fact to others.
To the Customer who within seven days from date sends
us the best and most original suggestion for an effective
advertising slogan,

WE WILL PRESENT FREE
One pair Headphones, 4,000 ohms, value at-.
Every entry will be judged on its merit, no matter what
the size of your order. Winner's name will be published
in the Wireless World.

Ivorine Scales, 18o* each 5d.
Condenser Vanes .. doz. 8d.
Brass Rod, sq. .. ..per ft. 4d.
Switch Arms, with nuts and washers

each 1 10
Condenser Knobs .. each 4d.
Single Pole Bayonet Type Switch

each 1,9.
Terminals, large 2/.- doz., small 1/6 doz.
Porcelain Insulators. Reel 3d. Egg 4d.
Strainer, 13d, Shell, 1/-.
'Phones, 4,000 ohms. Only a few left at
this price. Satisfaction guaranteed, 21/ -

Please remit postage with order. Any balance returned.

ABRO MOTOR COMPANY
184 81 186, Loudon Road, Manchester.
Alec 78 and 75, Downing Street. Works Hague Street.

'Phone, 6142 Central.

ACCUMULATORS
4 Volt 40 Amp. 186
4  80 21'6
4  N .. 28,2
4  100

6 Volt 40 Amp. .. 23/3
.. 33/9
.. 37/3

8  100 . 43/3

Metal carrying eases for above, with strong strap handle,
from 2,- each.

SPECIAL OFFER.
s Volt 20 Amp. Accumulators in celluloid at 18' -
absolutely new, but shop soiled.

each,

WIRELESS GOODS.
Headphones, 4000 ohms .. each 22/6

L.F. Transformem .. 13/9

Coil Plugs .. each 2/ -

Special Line of KNIFE SWITCHES on Ebonite and on
Porcelain at lowest prices. WRITE FOR LISTS.

GOOD DISCOUNTS TO TRADE.

F. YATES & SON, LTD.
WHOLESALE ELECTRICIANS,

144 Church St., Kensington, London, W.8
Phone : Park 4278. (One minute from Notting Hill Gate

Central London & District Illys.)

L. F. Intervalve Transformers

17/6
POST FREE.

Without brass
Connectors.

16 /
POST FREE.

We Specialise in the manufacture of Transformers for
Wireless purposes, and our instruments are used largely by
manufacturers of receiving sets. and amateurs. We
GUARANTEE every one highly .etticient and reliable.
A NEW "HEDOHOG " TYPE' CAN NOW BE SUPPLIED

POE 13/8 POST FREE.
An excellent Transformer. Iteconnuended for use as as

amplifier after a crystal set. Fitted with brass.] connectors,
and drilled ready for fixing.

Any type sent to amateurs on approval against cash.
Despatched by return of post. Send a p.c. for our List of

H.F. and Tel. Transformers.

WOODMASON,
3, Stanwell Street, Colchester.

AT LAST !
Complete Receiving Stations

Even to the last screw
All sets are stamped with the B.B.t o. seal and are
fully approved by H.M. Postmaster -General.
Prices include BTU', fees and royalty to the Marconi

No. 1 SINGLE BAR SLIDER CRYSTAL SET. P.O.
Nu. iSo. Ericsson Headphones, complete indoor
installation, and aerial mast awl complete aerial
outfit, 15 5s.

No. 2. DOUBLE}BAR ditto, P.O. No. 181, 56 6r.
No., 8. IMPROVED PANEL TYPE, complete with

Itricesson Headphones in close-up cabinet, B.B.C.
No. 333 (Registration applied for), complete indoor
installation, aerial mast and complete outdoor
aerial outfit ..........57 7s.

No. 7. IMPROVEDITYPE 2 -VALVE SET (H.F. and
Detector), P.O.. No. 2o38, with Ericsson Headphones
in handsome close-up cabinet, Hart Accumulator,
H.T. Battery and complete indoor installation,
Aerial Mast, and .complete aerial outfit. 121.

Terms, cash with order.

Liberal discounts allowed to Retailers and factors
on application to-

THE AERIAL & RADIO
EQUIPMENT WORKS
Trenmar Gardens, Willesden Junction, N.W.10
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BURNDEPT Coils
Patent 168249

BURNDEPT coils are the most efficient
interchangeable coils produced. The
patented form of construction in which

no varnish or composition (adding self capac ty)
is used, makes the coil entirely self-supporting
and provides ample air space between each
layer, thereby reducing self -capacity to a
minimum, giving maximum signal strength.
The multi -layer coils are wound on an insulated
and damp-proof former, and the single layer
short wave (S) coils are wound on ebonite
formers, each type mounted on unreversible
ebonite plugs, fitted with smooth running
spring contact, making the coils quickly inter-
changeable when used with our special coil -
holders. The coils are wrapped with silk tape
making them damp and dust -proof.

Coils S.I . to S.4. are specially designed for
Broadcasting and Amateur Telephony. They
cover a range of 150 to 800 metres on Average
P.M.G. Aerial. Cols 75 to 1500 are the
patent multi -layer colt, and cover all wave-
lengths from about 750 to 25,000 metres.

The coilstands are of improved and substantial
design, and the holders are geared 5 to 1,

thus giving very fine adjustment.
Write for our Illustrated Catalogue, giving

full particulars of our apparatus.

,All I BURNDEPT I Valve Apparatus is duly licensed under
Marconi Parents for Amateur use in Great Britain.

Lndon Office andBURNDEPT, LTD., si,o,
15 BEDFORD STREET, STRAND, W.C.2

',num..: GERRARD 7794
Central London Depot. zzii Shaftesbury Avenue, W.C.
City Depot, 79 Mark Lane. E.C.
Aerial and Eastnor NVorks, Blackheath, S.E.3.

'Phone : Lee Green 71ot (5 lines)
Birminµham--t33 New Street.
Leeds- I s In, Assurance House, Itond Place.
N land, Bridge Street.

BURNDEPT
.#7/7/yj?7,/,;:47.17,709-14VITHIS".....

11111111
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Service
A few BURNDEPT Service Agents

BURNDEPT service does not end with the completion of a sale. We like
.o keep in touch with our clients, and fae Managers o! our Service Depots
are at all times delighted to be of help to callers w'aci are seeking advice or

assistance.
To give satisfaction with the least possible delay, our Service Depots hold a stock
of all our accessories and spares.
Accumulators are charged by men qualified to do so.
The Managers of our Service Depots will always be pleased to de.nonstrate any
particular piece of Burndept apparatus.

ABERDEEN.
Miller Bros., 249. George Street,

BIRMINGHAM.
Bunidept, Ltd., 133, New Street.

BRIGHTON.
H. J. Galliers, 32, St. James Street.

BRADFORD.
Standars Auto Co., 55, Manningham

BRISTOL
King & Co., Western Electric Works,

Park Row.
CARDIFF.

Cardiff Electric & Wireless Supplies,
43, Bute Street.

CAMBRIDGE.
Allen & Co., Bridge Street.

COVENTRY.
Coventry Electric Co., Hertford Strut.

CHELTENHAM.
H. E. Steele & Co., Ltd.

EDINBURGH.
Spencers (Scotland), n9, George

Street.
GLASGOW.

Bunitlept, Ltd., 93. Holm Street

AGENTS:
GUILDFORD.

Selwyn Weston. Plavhousz. Arcade.
HARWICH.

Owen G. Coates. Church Street.
HANLEY.

John Pepper, LtHULd.,L 63, Piccadilly.

Doughty, Ltd.. 47iK, Savile Street.
HARTLEPOOL.

Alex. Barr, 23, Wansheck Gardens.
IPSWICH.

Mann, Eger t, & Cu., 39, Princes
Street.

scrrEitma.
Paul Taylor, 117, Stamford Roai

LIVERPOOL
Burndept, Ltd.. 10, South John

Street.
LEEDS.

Burndept, Ltd., London Assurance
House, Bond Piave

LEICESTER.
fates & High Street.

MANCHESTER.
l ton ,.,t let. Brlik-

NORWICH.
Egerton & Co., 21, King Street.
NEWCASTLE -ON -TYNE.

'Fraccrs. Ltd., Pilgrim Street.
NOTTINGHAM.

Pearson Bros., 5:. Long Row.
NEWBURY.

P.,rter Turk. 2$. flood Street.
OXFORD.

I'. E. W(saten, 5n, High Street.
SWANSEA.

Nlorg:tri, 218, Oxford Street.
TUNBRIDGE WELLS.

H. Featherstone, 12 , London Road.
TONBRIDOE.

t harks Baker & Co,, l.td., 15o,
High Street.

WOLVERHAMPTON.
Frith & Ballard, Darlington Street.

WALSALL.
I 'arke-A. 101, Lichaeld Road.

YEOVIL.
\\*ester'', Counties Electrical and

Engineering Co., Midland _Bann
Cha nbers, NliddleStr

Notice to Schools
AP/Vv to our Educational expert for information regardiug
Educational Apparatus, R. T. HIMIERT, Esq., Greys
Wood Mount. Has1emere.

BURN DEPT LTD. 15,
LondonBE RoDi c dE pS Th oToRmAs -

D , W C
City Depot : 79, MARK LANE, E.C.3. Central London Depot : 228, SHAFTESBURY AVENUE

AERIAL AND EASTNOR WORKS, BLACKHEATH, S.E.3

III BURNDEPT
/ 1: r" ' ,z , / tr.!

//f7 /z
4

Ile 111111i
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2,000 ohms pair 31 -
4,000 ohms pair 31: -
(AU resistances in stock./

"The Services use them." 

" S S H !-PCGG
is coming through  Pt

IT'S wa,te of time trying to tune continental or
distant stations through inferior 'phones.

Perhaps you're using reconditioned headpieces.
As often as not they're pure " junk." And however
expensive and selective your set may be, " chid "
'phones won't pick out weak signals.
Fit ERICSSON PHONES. The Services use them-
for their never -failing selectivity, sensitivity and
ability to stand up to the hardest test. The Admiralty
adopted them as standard in 1909, the R.A.F. in 1917.
Light and easy to the heal, robust in construction,
delicate and sensitive in operation.

Write for free illustrated
BRITISH L. M. ERICSSON MANUFACIVRING Co., Lin

International Buildings,
67/73, Kingsway, W C.2.

MI II  II

TELEPHONES

111 MIN -

Tele. :
HOP 134. IMPORTANT

We have opened very commodious premises at

Ttlt.:
HOP 15 1.

54, Gracechurch St., London, E.C.3
for the demonstration and sale of all types of

Wireless Receiving Sets and " Claritone " Loud Speakers.
Amateurs and Experimenters will be able to obtain every part required for any type

of Set including-
Transformers, L.F. and H.F.
Headphones (all types, all resistances).
Condensers, variable and fixed ,all capacities).
Vario-Couplers and Variometers.
Coil -holders and Coils.
Anti -Capacity Switches (all types.
Rheostats (all types).
Radial Switches (5, 10, and 15 -way'.
Valves (M.O. and Mullard's).
Ebonite Valve Holders, Dials, Scales, other

parts and in Sheet.

Brass W.O. and Telephone Type Terminals,
Nuts, Washers. Contact Studs, and all other
parts.

Accumulators.
Dry Batteries.
Aerial Wire.
Insulators.
Hertz/de and Galena Crystals.
Cotton and other Tubing. (all colours). Etc., etc.

PRICE LIST FREE ON APPLICAT ION.

Pettigrew & Merriman, Ltd. 122-124, Tooley Street, London, S.E.1
NOTE. -54. Gracechurch Street is a few yards from Monument, Eastcheap, Bank, Cannon Street and London Fridge.
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Ediswan Valves

If you are unable to
obtain Ediswan supplies
from your usual dealer,
write to as I or the name
and address of the nearest
supplier.

have over forty years' of lamp making experience
embodied in their manufacture. The A R Valve
illustrated is specially made for amateur reception.

Plate voltage 3o-80. Filament volts 3.5-
6.o. Filament current o75 amperes.
High amplification. Silent working. I E D I S W A N

. 15/- each

THE EDISON SWAN ELECTRIC Co., Ltd.
Head Office 123/5 Queen Victoria Street, E.C.4

London Showrooms : 123/5, QUEEN VICTORIA ST., E.C.4
71, VICTORIA ST., S.W.1

Works : PONDERS END, MIDDLESEX

Aberdeen Bristol
Belfast Cardiff
Birmingham Dublin
Brighton Dundee

Melbourne

BRA NCIILS :-
Edinburgh Leicester Nottingham
Glasgow Liverpool Sheffield
Hull Manchester Southampton
Leeds S Newcastle Swansea

Brisbane ,Ni - Sydney Adelaide

with the
e

products. Always in-
sist on " Ediswan "

Dry
Ac-

cumulatorswhen

purchasing

Batteries.

Two
Symbols

When these two symbols appear in con-
junction on a Broadcasting Receiver, no
further recommendation is necessary.
The one signifies that the instrument has
been approved by the Postmaster -General.

The

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

arcom
The Triumph of the Master Mind.

Ohl

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

MARCONI'S WIRELESS TELEGRAPH COMPANY, LIMITED
(Marconiphone Department), NIARCONI HOUSE, STRAND, LONDON, W.C.2
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football results
A T.M.C. Wirel ,ss Set will enable you to follow
your favourite team and hear the results of each
match practically as soon as the match is over.
Or you may be interested in boxing, the latest
news, stock exchange quotations, the weather fore-
cast, delightful concerts or an evening of dancing.
You can have all these, enjoyably and pleasurably
in the comfort of your own home with a T.M.C.Wireless Receiver.
There is no trouble to you--T.M.C. have engineers in every
large town to advise you, free of cost and without obligation as
to the best apparatus to use.
Your choice having been made-T.M.C. engineers will install
the apparatus and periodically inspect it.
T.M.C. Wireless Receivers, which are fully approved by the
Postmaster -General, bear the seal of the British Broadcasting
Company.
The wide variety of models are entirely British Made.

From £4 : 5 : 0 upwards, including all Royalties.
London, Birmingham, ManrheNter and Nrvasile hroadcasling

Come and listen to them any evening up to to p.m. at our
showrooms in :-London, Birmingham, Belfast, Bristol, Cardiff,
Dublin, Glasgow, Leeds, Liverpool, Manchester, Newcastle,
Sheffield. Write to us for our nearest address.

MakesIlireless
Worth While

LESS
 tits

44=
Th. "Everset " Cry,:..:
No adjustment necessat:.
Fitq any CrystAl Receiver

10 C each

ED
51

[,Vregg,TrrAnrrsamarar,NreAWAzmw/zarzilMtiaMr,ezgmlzGEjrmV.Nimm/MNue,r4r.pkMVIMAwcrMMTCA7Aalc.;"VeAfjELEPHONE MPG., @ LTD
HOLLINGSWORTH WORKS. MILWICil LONDON. S.E.21 0
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Some of Its
Contents.

The Theory of the Thermions
Valve.

The 3 -Electrode Valve and Id
application.

Cascade Valve Amplifiers.
Principles of Reaction Amplifica-

tion and Self -oscillation.
Reaction reception of Wireless

Signals.
Continuous Wave Receiving Cir-

cuits.
Valve Transnutters.
Wireless Telephone Transuutters

Using Valves.
Broadcast Receivers.

2/6
Or 2 8 post free
from publishers

zast
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do you know how
it really works ?

EXPERT
knowledge will make your Set twice as

sensitive. If you understand how your Leaky Grid
Condenser works, for instance, you will know whether
you are using the most suitable valve for your Set.
This Book explains the theory of Wireless in language
you will easily understand, and a large number of dia-
grams will help you to appreciate the essential points.
Get a grip on the "reasons why" of Radio and you will
find half your troubles disappear. Over 13o pages
written by John Scott -Taggart, F.Inst.P.-the
eminent authority on Thermionic Valves-get a copy
to -day from your Bookseller, it will help you to
understand your Set better.

rdadio Tores ltd
PUBUSHER3 Of AUTHORITATIVE WIRE LE SS LITERATURE

DEVEREUX COURT. STRAND. W.C2.
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Expert knowledge will make
your Set twice as sensitive.
Know how it works and you can easily
correct any faults and tune it up to a
high state of efficiency. The requisite
knowledge for this can be gained from
books issued by the Radio Press.
Here are some of them-all can be
relied upon for dependable information.
From all Booksellers or direct from
the Publishers.

!Radio rrezz lad
PUBLISHERS OF AUTHORITATIVE WIRELESS LITERATURE

DEVEREUX COURT. STRAND. W.C.2.

eye
CONSTROCTIOM

Incarditerrrora
WRAILICIUS

CONSTRUCTION OF WIRELESS
APPARATUS.

Shows how to make every component 1/6necessary without the aid of special tools.

WIRELESS VALVES SIMPLY EXPLAINED.
Over 130 pages of sound explanation telling
exactly how the Valve works and how to
get the best results from it. 2/6

RADIO PRESS DIRECTORY.
20,000 Call Signs with names of Stations 2/6(commercial and amateur).

WIRELESS FOR ALL.
Read this before buying your Set. Tells
you exactly what Radio is and the Set 6d.you'll need.

SIMPLIFIED WIRELESS.
A practical book showing how to build
Crystal Sets, and explaining full theory of
Radio in everyday language.

LI

n'clott..0655
fCUi15

1/-

WIRLLI.S.S VAIYES
.11Irla [MAIN.

RA DCOM Filament RHEOSTATS
Cowrol. Protect. Improve.

Featutes : PANEL MOUNTING r to '
Positive Stops at zero and full resistance.

Single 'ruin Control. Smooth and Quiet. Guaranteed.
PLAIN TYPE fot Amplifying Valves - 5/ -
VERNIER TYPE foi Detector Valves 7/6

tli! tatrshbioron: (11,t2, 7,7,10a i0
COMPONENTS LT° Telephone: Museum 3485.

Telegrams : Radtmnents,
Westcent, London.
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RAPID WIRELESS TRAINING
DAY AND EVENING CLASSES : Correspondence Classes with Instrument work at School

if desired. Postal Course on Valves. Classes for Amateurs and Experimenters.
CABLE AND INLAND TELEGRAPHY. Our Students get appointments

nrthe 34t. ELECTRICAL TRAINING COLLEGE, Radio House, Manor Gdns., Holloway, London, N 7

" WESTERN COUNTIES" ACCUMULATORS
iceWrit

or Complete e tor
Pr Loist. FOR 'WIRELESS USE Writ

Price List.Complete

The most Reliahle and Moderate Priced Accumulator on the Market.
4 Volts.

80 amphours £1 8 6
,1120 1 17 6
11150 2 5 6

180 11 2 19 6
Packed in non -returnable

Branch for Messrs.

6 Volts.
60 amphours E1 17 6

90 2 5 0,,

120 11 2 12 6
boxes charged at 9d. each.

BURNDEPT LTD.

The Western Counties
Electrical&Engineerhig

company,

MidlandBankChambers,
Telegrams -
"Electron, YEOVIL. T2e210 tnotT

Yeovil"

A SIMPLE SYSTEM OF MEMORISING OF THE MORSE CODE

Morse Made Easy
By tet'rnt ItI.. RVF:

-EXPLAINS IT ALL !
Printed on strong linen card, this valuable Illus-
trated Explanation can be carried about ready
for use, anywhere and everywhere.

PRICE : 312P1 Post free.

THE WIRELESS PRESS LTD., 12-13, Henrietta Street, Strand, London, W.C.2

711111111111111S OLD 0 1.J

The Wireless Press Ltd.
beg to announce that

The AMATEURS'
DIARY & NOTE BOOK

1923
==_ is completely Sold Out

WHALE FOR WIRELESS "
'PHONES Brown's, 4,000 or 120 .. . 30 -

Brunet. 4.000 .. .. 21 13

VALVES " R " Type .. 11 -
" Q" or V24 .. 12 6

INSULATORS-Reel .. lid.
Egg 3d.

Coil Mounts, ebonite .. . 1 3
Condenser Plates, 24 .. .. .. 1 -

Condenser enclosed Vernier
Valve Holders .. from 1 -
Accumulators .. .. .. .. from 3 -
Phonophane holders .. .. .. .. .. 4 -
N.B.- I /o away with your crystal or valve detector and fit our

l'IloNorilANE, 15 - each. Call for demonstration.

A. WHALE & CO.,
201, POWIS STREET, WOOLWICH, S.E.18.

'Phone : Woolwich 548.

Questions and Answers
COUPON

To accompany Questions
sent in during the week
commencing Jan. 27th, 1923.

VOL. Xl, MO. 17.

See Conditione on Page 581.
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Prier, c.aliplite with all Access £75. Price of instniment
alone fee. Valves extra. p.o. Registered No. ozio.

BROAD
HIGH POW

300 to 4000
metres

Note the wide range of all models.
300 to 4000 metres, bringing in the
Hague, Paris, and all the principal
telephony transmissions. All these
sets bear the Broadcasting Seal and
prices include Broadcasting and

other Royalties,

IMMEDIATE DELIVERY

can be giVen of all these
models.

Full catalogue of these high power
sets and separate brochure on

Lyrian" Cabinets will he sent

on application.

RADIO INSTRUMENTS Ltd.
Managing Direetcr : J. JOSEPH, M.I.E.E., late Manager to

Mr. H. W. Sullivan.
Chief Designer: W. A. APPLETON. M.I3.E., M.I.R . .. late

Admiralty Technical Research Officer.
Ve have the largest wireless works in Central London.
We are 1Vireless Engineers of established reputation.
Our name on wireless apparatus is a guarantee of satisfaction.
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CASTING
ER MODELS

IMMEDIATE
DELIVERY

These models have proved
themselves in actual practice

to be the most efficient sets
yet produced for broad-
casting purposes, as they
include our well - known
H.F. tuned anode circuit.

TRANSATLANTIC
TELEPHONY

has been consistently re-
ceived in Gloucestershire
on our 4 -valve broad-
casting model.

THIS IS A RECORD for
BROADCASTING SETS.

Radio Instruments Ltd.
ONLY ADDRESS.

Works, Offices and Showrooms :12, Hyde Street,
NEW OXFORD ST., W.C.1
Telephone-Regent 1938.
Telegrams Instradm, London.

£30 15s. \ Amplifying R,aliver alone, without
P.O. Registered No. 0109

Pi la I', 111,j1111.b. £40. I 'iv -valve \ niplifying Receiver alone, without
in....scorns. En. P.m. Registered No. otoit.

Price rag no. Valve Amplifying Receiver alone, without
accessories, 827 U.
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MARSHALL!AD,

Ready for immediate use-
absolutely nothing more to bus

.c.ettent
BEFORE introducing this Set, we have put it to

exhaustive tests. and are now satisfied that tt,r
simplicity of operation, clearness. purity of

of tone. it is absolutely without a rival.
e.tu are situated within 20 to 25 miles from ally of the
four Broadcasting statitnts. lanlott. tirmilighallt.
Nlanchester, ;Ind Newcastle you cantoof purchase a
better instrument. although put may In. asked to pay
very much more.

kellICMIXT, every Instrument is tested uu our own
Aerial before being issued. :md bears a certificate
to that effect, further. every Instrument carries our
full guarantee of complete satisfaction after a seven
days' trial in Vollr rncn home or nouttey evilliugly
.-efuede.4

THE BROADCAST MAJOR
Cabinet made from solid mahogany, hand polished
throughout and fitted with hinged top and drop -down

front.
The tuning is controlled by one rotating dial and is

very selective on all wavelengths between 350-550
metres-the Concert Wavelengths. Two filament
rheostats are provided for regulating the filaments of
the two valves. The L.F. Transformer is the MAX-
AMP-our own design and manufacture. Included
with the Set is an accumulator (6 volt 4o amp, hours),
an H.T. Battery (ho volts), both of best British maim -
facture, and a pair of Western Electric Head phones.
A complete aerial outfit, including iso feet of aerial
wire, together with necessary insulators, is supplied with
the Set without extra charge. NVith the exception of
the Valves, which owing to risk of breakage should be
purchased locally, nothing noire is required.

VALVES 15/ -
EACH EXTRA. £.9 : 9 0

Cr,
When this
Set is re-
quired foruse with
Broadcast
Licence a

B.B.C.
royalty of
35s. must
be paid at
time of pur-
chasing.
The royalty
of 25s. due
to the Mar-
coni Co. is
being paid

by us.

The Peto - Scott Co.
FEATHERSTONE HOUSE,
64 HIGH HOLBORN, W.C. I
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SAYS MR. MAN
" I WANT the Broadcasting and am prepared to buy
a Radio set, but I live in a flat and may not have an
outside aerial. What can you do for me ?
DEALERS ! the answer is IND-AERIAL HOOKS
They are essential for a neat, efficient and portable INDOOR AERIAL. Attached in
a moment to the picture rail of any room they can be taken down just u easily.
They support the aerial ONE FOOT from the wall on insulated arm, and are no
disfigurement.

2,9 each ; 31/6 doz. Post Free.
',me .4 gcncies still open in Broadcasting Towns.

IND-AERIAL CO., 47, Victoria Street, London, S.W.1

EVERYTHING FOR WIRELESS
Crystal Sets - from £2 0 0
Valve Sets - - PI £2 10 0
Telephones - - ,, £1 10 0
Transformers - 9 t £1 0 0

Honeycomb Inductances, Batteries, Accumu-
lators, Loud Speakers, Amplifiers, Tuners,

Valves, Detectors.

BROADCAST RECEIVERS
24 page illustrated catalogue free.

The MEDICAL SUPPLY ASSOCIATION Ltd.
167-185, GRAY'S INN ROAD, LONDON, W.C.

The London Telegraph Training College, Ltd
Telephone: WESTERN 2698. Morse House, Earl's Court, S.W. ESTABLISHED 26 YEARS

OFFICIALLY RECOGNISED BY THE WAR OFFICE AND POST OFFICE AUTHORITIES
CABLE AND WIRELESS TELECIIIA131 IY.

PARENTS
desirous of placing their sons in either of the above Services and of affording them the best training facilities should

apply for particulars of Courses and the methods of instruction which place this Institution in the first rank. Cable Telegraphy
offers at the present time excellent prospects to youths from 15 years of age and upwards, and the College has emissive facilities for
obtaining posts for qualified students in the leading Cable Companies at commencing salaries of £150 to fjoo per annum, with yearly
increments of it X to 4:25, and ultimate possibilities of obtaining positions as Supervisors, Assistant Superintendents, Managers, etc.

In the Wireless Telegraph Sereice the commencing remuneration at the present time is approximately Doo per annum,
and operators when qualified are nominated by the College for appointments as and when they occur. No correspondence classes
or branches.

DAY AN II EV EN IN( CLASSES.
Prospectus containing all information will be forwarded on application to THE SECRETARY (Darr. H.), ads, Earl's Court
Road, Earl's Court, London, S.W.s.
Sole Proprietors of the " Scott " Training Disc, which contains useful formula and other Information for Wireless Telegraph
Operators and is invaluable to Army Signalling Officers for range finding, etc.

Price, oomplete with instructions for use 1/- Postage 24.
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Patent
Spring
Connec-

tions
are
specially
adaptable
for
Wireless
Work.

T. E. C.
PATENT

SWIG

sal T

MAKE.

Patent
Spring

IN NUMEROUS SIZES 6 DESIGNS - Connec-
 SIMPLE.
STRONG-
-CHEAP -

EFFECTIVE

LARGE 
STOCKS -
PROMPT

DESPATCH

cite. EFANDEM  C2 LT)
'PHONE I123

 FALLINGS PARK WORKS  TELEGRAMS
WOLVERHAMPTON "EFA NDEM"

/\5, for

tions
are
specially
adaptable
for
Wireless

.1073 -Kill Work.

WIRELESS
Component Parts for Wireless a Speciality

:: Complete Cabinet Crystal Sets ::
:: Build Your Set by Degrees ::

All Suitable Tools and Materials in Stock
Wireless List now ready sent
post free on application.

RICHARD MELHU1SH LTD.
Tool, Machine & Hardware Merchants, Electrical Engineers

50, 51 & 84, Fetter Lane, E.C.4
Velephone : / 6 / / (3 lines) Jiolborn. 6stablished 1818. Velegroms : " Workfolk, London."

A wards for excellence of Tools a id arachInes :
Oronze Medal 1884. . Gold Medal 1890.
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J.L.CAR WRIGHT
ILN.7

MAN.c.11,EbTER

See our Stand at
the Manchester
All-Bntish Wire-
less Exhibition,
March 17th -24th,
Burlington Hall,
Burlington Street
Manchester.

THE CHEAPEST FIRM ON EARTH
for stamped, turned and moulded components.

THE BEST FIRM ON EARTH
for Scientific Co nponents.

When we say 'THE CHEAPEST we mean, generally speaking. It is not a
of the" Swings and the Roundabouts." We do not advertise a few catch lin,
at cost prices, and make our profits on goods which you will no doubt require
at the same time. All our prices are competitive. This is particularly applicable
to stamped. turned and moulded components. In the case of our scientific
components, however, our aim is efficiency combined with massed production.
enabling us to sell at a reasonable figure. All goods can be supplied by post.
Our Mail Order Department is efficiently systematised, our stocks are of gigantic
pmportions, and our works are continually providing for your requirements,
and our services are yours.

Send for our 24 -page illustrated revised catalogue now ready, 4d. post tree, which
gne. pi -1,..,1 practically, cverythintr rtiired by Ott .t,crattc experimenter.

J. L. CARTWRIGHT & CO.
DI I' I \

24, LONDON ROAD, MANCHESTER
'Phone-Central 4204. Works : HERRN' STREET. 'Grains-" Pladurarn, Manchester.
Business Hours q a.m. to 6 p.m. except Fridays, q a.m. to 8 p.m. Saturdays, q a.m. to I p.m.Wholesale Agents for Scotland, J. CORSTON SINCLAIR & CO., 47, 1Vaterloo Street. Glasgow.

THE

AUDIOPHONE
EMPLOYING THE UNIT SYSTEM.

SPECIFICATION.
Highly skilled hand
labour throughout.
Bare, tinned internal
wiring, bent on
formers, and soldered
at all connections,
thus ensuring a noise-
less circuit. Polished
ebonite panel, en-
graved white.
Polished mahogany
cabinet. Wavelength
range 300-550 m.

Higher wavelengths
obtained by means
of plug -in -coils.

Fully approved by
P.M.G.

IMPORTANT : Fixed
Reaction is a feature
of this Receiver.

P.M.G. Reg. No roz8.

TUNER DETECTOR.
Price as shown 7s.
Complete with all accessories £11 15s.
All components & accessories supplied.
Prices include Marconi Royalty and
commission to B.B.C.

TERMS. Cash with order, or fiv,
days' approval against full deposit.

Manufactured under Marconi LiceuLe by --

J. R. WRIQI-IT
Head Office

Factory 10' Carton St., Baker St., W.1
Demonstration Showrooms

3, New Quebec Street, W.1. 'Phone 3848 Paddington.)

IMPORTANT NOTICE
The Mancheiter Radio Supply Stores

have now removed to new premises at
184, CITY ROAD, MANCHESTER.

WIRELESS COMPONENTS AT LOW
PRICES. ONE QUALITY-THE BEST.
Accumulators, Best Make, 4 volt =-
Condenser Plates. Id. each, per doz. 9d.
3 -Coil Holders for panel mounting.

Fine adjustment. On malt flush
ebonite. Exceptional value .. 10 6

Ebonite. Cut any size ..per lb.
Filament Resistances for panel

mounting
.

Inductance Tubes. Specially pre-
pared ready for mounting, 21"
dia., 6d. For every additional 1"
increase by 3d. L.F. ironclad
transformers. Ratio, 5 to 1 . 21 -

Wire of every description and gauge
always in stock.

Valves. We carry a large stock of all
makes from

Please remit postage. Balance will be
retunded.

Satisfaction guaranteed, or cash returned.

3 -

ADVICE AND SERVICE FREE
CALL OP, WRITE TO -DAY.

F
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LISTOLEON
RADIOPHONE
RECEIVING SETS

ARE THE

MOST SIMPLE
AND COMPACT
ON THE MARKET

NO SKILL REQUIRED
An absolute Novice is
bound to be successful
at once with our
instruments.

CALL OR WRITE FOR
FREE INFORMATION

WE CAN HELP YOU ON YOUR WIRELESS WAY

"SIMI'LIUITY
IVITII

\ I ISI.' \( I()N."

All Installations are complete in every
detail and approved by P.M.G.

NO EXTRA EXPENSES

NO MORE
DULL EVENINGS

TRADE ENQUIRIES IN ITED
l'ERY ADVANTAGEOUS TERMS.

RADIOPHONES LTD
la GRANVILLE PLACE

MARBLE ARCH
LONDON, W.1

'Phone-MAYFAIR is 5o.
TELE

'Grams- FtADPHOL I 11,
BAKER, LONDON.
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" FERRY
FILAMENT
RESISTANCES

Write for Techni-
cal Booklet and
List of Reduced

Prices.

HENRY WIGGIN
& CO.. LTD.

55, George Street.
Birmingham.

Give your Fila-
ment Resistances
that " FERRY "
feeling !

" FERRY " is a Brit-
ish product with
TWENTY years re-
putation.
Wireless manufactur-
ers can obtain-with
" FERRY "-reliability
of service, the same
service which this
remarkable resistance
material renders in
Motor Starters, Con-
trollers, Regulators,
Cinema Resistances,
Instrument, etc.
" FERRY" is specified
by the British
Admiralty.
All gauges in wire sad
ribbon form
,ole Agents for the Electrical
I rade-
LIONEL ROBINSON & CO.,
3b, Staple Inn, London, W C.1
feleplione-Holborn 6323. ,=-

FT17111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111

Modern
Radio Operation

/31: J. 0. SMITH

Price 1 0 / 6 Nett Post free 11/-

A BOOK of AMERICAN PRACTICE
List of Chapters.

t. The Radio Telephone.
2. Transmitting Equipment Used in Radio Telephony and

Its Operation.
1. Typical High Power Broadcasting Stations.
4. Receiving Equipment for all Purposes and Its Operation.
s. Spark v. Continuous Wave Transmission.
h. Vacuum Tube Fundamentals.

Operating Characteristics of Vacuum Tubes.
S. Methods of Obtaining Plate Potentials, and Types of

Continuous Wave Transmitters.
9. Continuous Wave Transmission by Amateurs.

lo. Tube Transmitters in Commercial Work.
i. Advantages of a Counterpoise Ground in Connection with

Tube Transmitters.

150 Pages. Over 50 Illustrations.

The Wireless Press, Ltd.
12/13, Henrietta St., London, W.C.2

01111

-5_

RADIO REVIEW xlv

GUARANTEED EFFICIENT

" APOLLOPHONE No. 1"

Reg. Design No. 693330.

P.O. Reg. No. 1033.

The best that high-class material and expert "=-1=-----
-_-

-:-.. craftsmanship can create-in fact a better =--
.7*=.-- instrument cannot be made at the price. So ----z:
=--...- simple to operate that no previous wireless ---'
--7-1.- knowledge is required. ..-_
=-_-

_--...- _---- The wavelength range is 300-1000 metres- -.---
--- a much greater range than that usually

allowed by a single valve set. The ----
" Apollophone No. r " is therefore the set 0_

-..--' for the experimenter who wishes to add --.-.=
--- magnifiers and get longer distance messages. --M

 The. Detector Panel is always available for 2 -
 magnification by L.F. Magnifiers. ---:-

PRICE .. . £10 12 6 =_
Also1 -L-f-.--- Also x1Volied as COMPLETE RECEIVING SET, with all ==__

 high quality accessories. £16 10 0 Carr. Paid U.K.
- Also supplied as 2 or 3 valve set.

--_-

-=-- Two Valve Set, less valves .. £18 12 6 ---_--
-0--_ do. do. with all accessories 24 0 0= Three Valve Set, less valves . 22 12 6 -7=2

=-- do. do. with all accessories and ==
,....=-=.. small size Loud Speaker 37 10 0

= -7=---.......-

All prices include Broadcasting Fees. -.7._=

- All our Valve Sets are issued under Marconi Patents. M-
-=- Catalogue and full particulars post Jaee. EM

=...E== Agents for our specialities wanted in all large towns.
-7=--

The Manchester Radio Co., Ltd. --------'
--..._ R ,,.,,, i.vrilNij.j,ti,

F_ ------

F. H. McCrea, Managing Director, ==
--it_=- W. R. Borne, Directing Experimental Department -=.---

-_-.:-. 155, OXFORD ROAD, MANCHESTER
--=.-. Phone: Central 4915. (Entrance Boundary Strut East.) L---
L_i Agents for Dttbilier Condenser Co.'s Specialities. ,..

_--3
--=-_.- Delivery ex stock. Manchester. ==

,71111i11111111111111111I11111111111111111111illihibliiiiiiiiliffidlihillinill111111111111111111thilille

F 2
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Engrave this Official Sign
Every receiving set must now bear the
official mark.

All amplifiers, head receivers, loud speakers
and valves must also bear this mark.

We can supply Set Copy which, used
with the Taylor -Hobson Engraving Machine,
enables you to engrave this sign on your
apparatus cleanly, quickly and cheaply.

Write for fuller particulars.

TAY1-0104AYLOR,.&00135014.1?

74a,NewmanStreet,London,W.1
Works : LEICESTER.

" WHALE FOR WIRELESS "
'PHONES --Brown's 4.000 or 120 30 -

Brunet 4,000 .. 21,6
VALVES-- R Type .. 111-

Q or V24 12,6
INSULATORS - Reel 11d.

Egg 3d.
Coil Mounts, Ebonite 1,3
Condenser Plates 24.. .. 1/.
Condenser, enclosed Vernier 6/ -
Valve Holders from.. .. .. 11 -

Accumulators from .. .. .. 3/-
'Phonophane holders .. .. .. .. .. 4/-
N.B.- -Do away wan your crystal or valve detector and fit

our PHONOPHANE, 15/- each. Call for demonstration.

THE WHALE WIRELESS CO.
321, VAUXHALL BRIDGE ROAD, LONDON, S.W.L
'Phone : Victoria 5413. (Victoria)

WITH GOOD APPARATUS YOU
CAN GET GOOD RESULTS

THE " W.P. "

Morse Practice Key
Well blade. Post -Wass Finish. Thoroughly Reliable.

Price 7/6 Post Free

THE WIRELESS PRESS, LTD.
12-13, Henrietta Street, London, W.C.2

POLISHED
EBONITE
SHEETS
Wholesale trade only

PIDGEN BROS.
25, Helmet Row, Old St.,
LONDON, E.C.1

ELECTRICATYWORKSHOP
A BOOK for the ELECTRICAL EXPERIMENTER

By FRANK T. ADDYMAN,
PRACTICAL & INTERESTING.

249 .pages. 169 diagrams, etc.
PRICE: 7!- NET.

(Pottage Ild.)

THE WIRELESS PRESS, LIMITED
Dept. !VW,

12-13 Henrietta Street, Londoa, W.C.2.
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VAR I
giving an Inductance

This instrument entirely supersedes
type, which gives an inductance

and most

°METER
Ratio of over 9 to 1.

Variometers of the " Ball and Tube "
ratio of only 4 to 1 even with the best
skilful winding.

_ -
For use in Wavemeters, Tuners,
Amplifier Circuits, etc., and, in
fact, wherever a smooth variable

__--.J -,,--:----_
\

inductance is required, this new
type Variometer is unsurpassed.

,
/----/

The Stator, which is wound
INTERNALLY, not as in corn-
mon practice EXTERNALLY,
lies closely round the Rotor, thus
giving maximum to minimum
inductance ratio of 9 to 1.

Both Rotor and Stator are wound
by a new process whice renders
the windings electrically efficient,
mechanically strong and neat.

This process entirely eliminates
all possibility of the collapse of
the internal winding of the Stator.

Price 211 - Complete All wire used is double silk

Price includes. Knob, Pointer, Scale 360° and all covered.
necessary screws.

FIXED CONDENSERS-GUARANTEED
" Anybody can make a fixed condenser." This is a popular idea, but to
make an accurate fixed condenser is another matter.
Error in value of 10, 15 or 20% are common unless the greatest care is taken
it manufacture. Yet the accuracy, or otherwise, of a fixed condenser means,
very often, the difference between good and bad reception.
To safeguard pur:hases therefore, we have decided to guarantee all our fixed
condensers to be accurate to 5°,, of their nominal value. This means that
all condensers sold by us carry assurance of accuracy to you.
When next you are buying try a McClelland Condenser.
It is guaranteed, is t -ue and constant, and costs no more than one which may
ly_' the cause of had results.

ALL VALUES -2 6 TRADE TERMS ON APPLICATION.

McCLELLAND & COMPANY, Manufacturers of Radio Instruments,

14 SUN ST., FINSBURY SQ., LONDON, E.C.2 II tres and lia.eitt:h7e1 l le;:endritotnor WZolinWn 1 :
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The Perfect Loud Speaker at Last !
We have acquired the sole manufacturing rights for the United Kingdom of a Wonderful New Loud
Speaker, in principle entirely different to ally yet placed on the market. Instead of the unsightly horn
which causes distortion of the music and speech, this instrument comprises a handsome cabinet, the top
of which is so designed and manufactured from specially tested timber, which is attacked by a volume of
air. The principle can be incorporated into any cabinet wireless set, the lid of the cabinet forming the
Loud Speaker. It can also be used as a separate instrument as illustrated.

The

"VIOLINA 9 9

LOUD SPEAKER DE LUXE.
Patented in all countries throughout the world.

PRICE

£5 : 5 : 0 Complete
(Packing and Carriage I. U.K. Si- extra)

When once you have heard this instrument, you will ,ert
tolerate any other make. Ask your wireless dealer o,r
demonstratiiiii.!

It is not like a Vrombone ! is not like a Klaxon !! It is as delightful as a Violin!!'

With this instrument you can hear the voice of the artist, the note! of any instrument and the words of
the speaker faithfully and perfectly reproduced.
In addition it is an elegant piece of furniture, handsomely French polished, mahogany finished.
Before buying your Loud Speaker make a point of hearing this instrument. Agents wanted in all parts.

Enquiries from Manufacturers desirous of incorporating the" Violina " into existing wireless sets cordially

invited.

IF EARLY DELIVERY IS DESIRED, PLACE YOUR ORDER AT ONCE.

Important Notice to all Wireless Manufacturers,
Retailers, Experimenters and Amateurs.

Ex -Government Wireless Apparatus.

A FEW WEEKS AGO, we advertised the purchase of a complete Government Wireless Depot, and
"tiered the same for re -sale at astonishingly low prices in accordance with our invariable business rule to
SHARE OUR BARGAINS WITH OUR CUSTOMERS.
The immediate response to our advertisement resulted in our being " snowed under " with enquiries and
orders from all over the country, and it was only through despatch staffs working night and day at full
pressure that we were able to keep faith with our customers in respect of our promise to execute all orders

WITHIN 48 HOURS OF RECEIPT.
It was impossible to deal with the thousands of enquiries as expeditiously as we should have wished, and
we again take the opportunity of tending our apologies to all those who unfortunately were kept waiting.

We have now purchased, outright for spot cash, the whole of the Wireless Material recently offered for
sale at WOOLWICH DOCKYARD AND KIDBROOKE R.A.F. DEPOT.
The work entailed in compiling price -lists of the multitudinous variety is colossal, and it will be two or
three weeks before these are available. YOU can help us considerably by FILLING IN THE. FORM AT

THE FOOT OF THE OPPOSITE PAGE.
You will then RECEIVE COMPLETE LISTS AS SOON AS AVAILABLE.

The City Accumulator Co.
79, MARK LANE, E.C.
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SOME STARTLING OFFERS
Complete 5 Valve Set, z H.F., t Detector and 2 L.F. The famous
R.A.F. so made by the General Electric Co., U.S.A., for the Royal
Air Force.
Ideal for Broadcasting. Can be used with Loud Speaker with indoor
aerial, within zo miles of the Broadcasting Station. We guarantee
this instrument to be more effective than any instrument costing up
to £75.
Brand New, exactly as received from the manufacturers

Our Price £15-0-0
(Limited quantity only).

Valves and Accessories extra. Fuller particulars on application.

RECEIVERS C.W. MARK III.-This set comprises a complete two -valve receiving
set with a wavelength range of.350-1,800 metres. The addition of high and low
tension batteries, valves and 'phones, completes the entire receiving station. For
the reception of broadcast concerts this set is ideal, the strength and clarity of the
signals being absolutely wonderful ... £9 9 0

Complete with 4 -volt 4o -amp. Fuller block accumulator, 6o -volt H.T. battery,
Mullard " ORA " valves, and pair of Brown "A" Type headphones, complete

with cords £15 10 0
C.W. TRANSMITTERS, MARK III, 30 WATT.-Complete with aerial ammeter,
platinum -pointed Morse key, in mahogany case. One valve : wavelength 350-
I,400 metres ; Two valves ; wavelength 700-2,000 metres. (For transmission of
telephony all that is required is to remove ammeter and insert microphone) ... £3 5 0

NOTE.-These instruments can be easily altered to any desired wavelength.

MARK S.W. TUNERS. Wavelength 50-70o metres. Ideal for broadcast-
.ng. Being sold elsewhere at Lio. Complete with one pair of Sullivan 8,000 ohm
phones and cords. Limited number only £8 0 0

TOWNSEND WAVE -METERS. 300-4,000 metres. Limited number only £4 0 0

FILL
UP THIS

FORM
NOW

and
post to us

immediately;
id. stamp

only
required.

Messrs. THE CITY ACCUMULATOR CO.
Mall Order Department, 79, MARK LANE, LONDON, E.C.3

Please include my name on your Mailing List. I am particularly interested in

(Signed)

Full Postal Address

Date 19



f

4
5

6

7

8

9

THE WIRELESS. WORLD AND RADIO REVIEW JANUARY 27, HID,
<(!)(!

ri)

L"--
for

. Chosen GOOD

2nd BULLETIN of RESULTS
ABERDEEN, -//-
. The RA 33, 34. 35, is all that couldThe desired-a marvellous set. We have astonished the people
here as we can get London and other stations with the same intensity as if they were actually performing
in the room."

SHEFFIELD, 8/1/23
" The writer was in Sheffield on Friday last, and on enquiring as to the set was informed ' It was
topping.' The client was more than pleased with it, and was receiving l'aris, London, Birmingham,
Manchester and Newcastle on Loud Speaker. He is now anxiously waiting for the extra cols with which
he is confident of receiving America.

ROTHERHAM,-'-'-
" I purchased one of your ' Polar' Condensers through Messrs. T. A. Ashton, Ltd., Sheffield, recently,
and am getting perfect results. Sly friends scoffed at the idea of a 14- ooi condenser-especially of its
dimensnitis, but they are envious now, and I am broadcasting its merits."

BERKHAMPSTED, -/-/-
1 find the condensers most satisfactory, smooth and regular in working, and absolutely free, from

the clicks that too often spoil the wriormances of the rotary vane type. 1 have used a dozen different
makes of the old kind of condenser and have IRA er found anything so good as the ' Polar.'"

HANTS, -/-/-
" Please accept my compliments on the substantial and well finished workmanship you have put
into these little components. which at the prices you sell them at are extraordinarily good value lot the
motley.'

BELFAST,-/-/-
" Post at your earliest one " Polar " Condenser 000s for panel mounting, 14 9 herewith in payment.
1 find the two oot'S which I got from you recently are very satisfactory in use. and a peat iturrovement
on the vane type in every way."

WITH THE USUAL REASON WHY
Nos. 4 and 5 refer to the " Polar " Radiophone Combination receiving set RA 33.34 and 35 containing

double circuit tuner, three -stage H.F. detector and three -stage L.F. amplification.
Price without accessories £47 lls. 6d.
This set has absolutely no equal for broadcasting reception over long ranges.
Nos. 6, 7, 8 and 9 refer to the now famous " l'ular " Variable Condenser, Panel Mounting Type,

PA3M This condenser is WAY available in three ranges -
00005 to '0003 mid.
OCCC5 to '0005 miff.
0001 to 001 mid.

At one price. 14 9 post tree. Or in polished mahogany case, 20'9 post free.

I HE ti

RADIO COMMUNICATION C C. HD

99

(Suppliers of the G.P.O. Installations at North Foreland (G.N.F.) and Seajorth of
Coastal Stations for various Colonial Governments, and of Ship's Radio for most of the

Great Shipping Companies.)

34/35, NORFOLK STREET, LONDON, W.C.2
BRANCHES - NEWCASTLE -17 Sandhill. GLASGOW-116.Horse Street LIVERPOOL -67 Dale Street.

CARDIFF-Atlas Chambers, James Street SOUTHAMYTON. 19. Qualm's Tetrace.
WARRINGTON -37. Bodge Street.

40
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AUCKLAND'S
Components are World -Famed by Reason of their Superiority.

2A L>i7

SMOOTH CONTACT
FIL. RESISTANCES.
With Long Bearing Bush

With Fixing Screws.

4/6

FIXED CONDENSERS
From '0001 capacity to '006

PRICE

2/ -
EACH.

TELEPHONE

TRANSFORMERS.

Unmounted - - 13 8

Mounted, as Illus. - 17 6

VARIABLE CONDENSERS.
For which we are specially noted

Top plate; Die cast and fitted with
ebonite bush.

Bottom plate ; Die cast and fitted with
ebonite bush.

Vane spacing '072.
Centre contact made by P.B. strip.

'0002 1)003 0005 '001
15/- 16/- 18/ 24/ -

NEW
CATALOGUE

(50th THOUSAND)

Free on Request

Now Famous
UNI-WAVE COILS.

150-30,000 M.

Per Set of 8

PIN TYPE H.F.
A

I. 150-600 -

2 380-800 - 6 -
3. 570-1,300 - 6/6
4. 1.000-1175 - 7 -
5. 1.600-3,200 - 7 '6

FULL DETAILS OF THESE

ARE CONTAINED IN
CATALOGUE.

VERNIER CONDENSERS.
For Panel Mounting.

MM. '000008 ; Max. '00005

6/6

G. Z. AUCKLAND & SON, StiffJDohNnOFSFtICrESee:t, E.C.1
Faotor1es- ISLINGTON, N. WIRELESS INSTRUMENT MAKERS. 'noes - 3173 CLERKENWELL
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TARIFF. Advertisements are accepted for
this Section at the rate of twopence per word,
with a minimum charge of two shillings. The
advertiser's name and address will be charged for
and single letters and single figures will be counted
as words. Compound words will be counted
as two words.
DEPOSITS. All advertisements must be
prepaid in the form of Postal Orders, the
remittance being forwarded to Messrs. Bertram
Day & Co., Ltd., 9 & to, Charing Cross, S.W.1.

Intending purchasers may deposit the purchase
money of any article advertised or sold by
advertisers with Messrs. Bertram Day & Co., Ltd.,
who will acknowledge its receipt to the vendor
and the depositor, the full  addresses of whom
should be given. Subject to special agreement
between the parties, it is understood that all
goods are sent on approval, each party paying
carriage one way in the event of the goods being
returned. The deposit will be retained until
due advice of the completion of the purchase has
been given or until the articles have been retained
and accepted. In order to cover tage, etc.,
a fee of 6d. in respect of sums of land under,
and is. for sums in excess of 0, must be paid
at the same time as the deposit.

MYER Naa.

SEND NOW

FOR OUR

1
1 0 0
PAGE ILLUSTRATED /\ CATALOGUE '

LATEST LGWEST
IMPROVEMENTS. PRICES.

POST 3D' FREE

SIEMENS-HALSKE VALVES 7 6 each.
ADAPTORS FOR " R " VALVE HOLDERS

3'- each. POSTAGE EXTRA.

Grafton Electric Company
;showrooms -5 4 , GRAFTON STREET.
TOTTENHAM COURT ROAD.
LONDON. W.I. Telephone -Museum 241.

Works -Slough.

FOR SALE.

Agate Cylinders, etc., for loud speaking apparatus
from JAMES R. GREGORY & CO., Mineralogists,
139, Fulham Road.

Lathes, new " Star " American Screw
Cuftiiti

r
Torch lathes, all sizes, drilling machines,

wood pulleys, shafting, belting, etc., send for
lists.-PIDGEN BROS., 25, Helmet Row, 01(1
Street, London,

All Wireless and Electrical Goods stocked at
9, Colonial Avenue, Minories, near Aldgate
Station. Handiest place for City buyers. -
LESLIE DIXON & CO., lelephone No. Avenue 4166.

Radiant H.T. Batteries (under patents), superior
quality, large units, xi volts 6d. i5 -Volt. 3s. 3d.
6o Volt xi tappings, tzs. 6d. All screw terminals.
-Write particulars Manufacturer, C. FINCHETr,
17, Victoria Road, Oswestry.

Intervalve Transformers, t7s. 6d. each. Adjust-
able telephones, 4,000 ohms, 35s. each. Ebonite
Variumeter Balls, 4s. each, new, not W.D. 12 -

Way switch, 7s. 5oo to 2,5oo voltmeter, 35s. -
B. CAI.VER, 52, Linver Road, Hurlinghani, London.

22,000 of Wireless Goods in Stock. LINCOLN
WIRELESS COMPANY, Wireless House, Newland,
Lincoln. We can supply everything for wireless
from stock. Usual prices. Highest quality. R
valves, x7s. 6d. Switch arms, as. 9d. Condenser
plates, is. 6d. doz. ISOLA tubing for inductances,
wires, scales, intervalve transformers. telephones,
in fact everything for the wireless enthusiast.

B.A. Screws, Nuts and Woollen, assorted gross,
2S., lists ad. -J. H. BENNETT, Station Road,
Willesden Junction.

High Tension Condensers, 3 Dubilier mica con-
densers, tested x,000 volts by makers, suitable
smoothing circuits in transmitters, cost C5 each.
What offers. -Box H.o. BERTRAM DAY'S ADVER-
TISING OFFICES, 9 and to, Charing Cross, S.W.t.

C Mark 3 Star Tuner, as new, and spares. Per-
fect broadcasting within 20 miles. What offer.
-Apply GENERAL SECRETARY, Y.M.C.A., Don-
caster.

" Affa " Potentiometers for your experiments.
Assembled slate and ebonite, panel mounting,
450 ohms. 7s. 6d. by post 8s. Guaranteed. -
A. FORTY, 61, Corinne Road, London, N.19.

Crystal Receiving Set -All broadcasting, nickel
plated dustproof detector. 2,000 ohm 'phones,
too ft. 7/22 copper wire, 4 insulators, polished
mahogany base, superfine finish. Brand new.
Complete, Ls 5s. Carriage aid. -S. CROWDER,
33, Hughendon Road, Wycombe.High

Genuine French R. Valves, T.S.F., as adopted by
the Radiotelegraphs Militaire. Post free, 12S. 6d.,
quotations for quantitits.--GEORGE & GEORGE,
434, Market Place, fiery New Road, Manchester.

Ex -Government Accumulators, Exide 13, it,
SO, 90 A.H., 6s., 6s. 6d., 9s. bil., xis. Hart 8o,

2s. 6d. C.A.V. 10, 4s. Tudor 105, 125. 6d.
Fuller block 40, ios. per 2 volts charged.- -
THOMAS, 110, Canterbury Road, Croydon.

B.T.H. Portable Receiver, 1921 Model, less
'phones, otherwise complete and condition good.
07 Los. offer. Deposit system if desired. -
Box F.13, BERTRAM DAY'S ADVERTISING OFFICES,
9 and to, Charing Cross, S.W.x.

Ebonite Panels, 4 x 4, is. 3d. ; 8 x 6, 2S. 9d.;
10 X 6, 3s. gd. ; 12 X 10, 7s. 6d. Any size cut.
-RADIO WORKS, Treimiar Gardens, N.W.to.

Aerials Complete Outfit, 25 ft. Mast, 505.,
with 3o ft. mast, 63s. Carriage forward. -AERIAL
RADIO WORKS, Trenmar Gardens, N.W.io.

Ericsson Headphones, 2,000 ohms, 4ts. ; other
types, 225. 6,1. and 25s. E. and A. switch, as. 6d.
Series parallel, 4s. 6d. Rheostats, 3s. 6d. and
4s. 6d. Grid leak condensers, 4s. 6d. -RADIO
WORKS, Trenmar Gardens, N.W.xo.

Long Wave Tuner -Amplifier, two.valve, 2,000-
30,000 metres. Engineer built, perfect condition,
d:15 or near offer (cost 30).-SHELDRICK, Bramble
Cottage, Denville, Havant.

Morse hiker, Ex -Government, new, is.-
DEWHERST, 24, Sylvan Road, Wanstead, London.

Wireless World. Complete to June, 1920.
What offers t-Li.ovi), Sion Hall, Wolverley,
Kidderminster.

ELECTRADIX RADIOS
Best for ALL equipment.

EVERYTHING FOR
WIRELESS.

Dynamos & Insulated Wires below cost
RELAYS. RELAYS, Siemens and Western Electric

Co., complete with contacts, 10 6. Small type
for remote control, minus contact, 2/8. Ordinary
M.C. Weston Relays. 20 -.

RIGID BASKET COILS, set of 7, 200/1,800.
7 6. Three -coil holder for same, 7,8.

LADIES 'PHONE, cord and handle, L.R., 5 -.
H.R.. 9 6.

FIXED CONDENSERS, -0001 to 2 m.L, 2 -.
Grid Leaks, 2 -.

MURDOCK VARIABLE CONDENSERS, all sizes.
Lowest prices.

WAVEBIETERS for Transmission and Reception
from 300 3,000, £4. 130 9,000, £6 10s., few
only.

ANGLE PLATTERS, in leather case, 8 8.
TEAK, 18 x 12 5 panels, ebonite top, 10 -.
THREE -VALVE AMPLIFIERS, LS.

LESLIE DIXON & CO.
9, Colonial Avenue, Minories, E.1.

Nr. Aldgate Station, Met. Rly.

Bamboo Poles for Aerials
AND BAMBOO OF EVERY DESCRIPTION
:: FROM TWIGS TO YACHT MASTS ::

Large Stocks always on hand.

A. E. DAVIES & CO. (Importer,),
184. LEVER ST., CITY RD., LONDON, E.C.1

CHEAP TRADE PRICES
Ternuruds, studs, crystal cups, crystal detectors,
filament resistances, switch arms, slider and
plunger. etc., etc.

MACRADIO WIRELESS SUPPLIES CO.,

30, QUEENS CRESCENT, LONDON, N.W.5
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Portland's Parts by Post. Three-vahTitat'lLy grI7,1;

"EBONITE"
a d. s. d.

8 x 1 .. 0 7 12 10 7 8
4 171xx .. 9 6

51 .. 2 8 18 x 18 . 12 10
10 x 6.. 3 9 36 x 18 £1 3 0
17 > 5 . 3 7 lbs. 41 3 0

Quarter Mat, British. Postage Free.
Any size cut.

JAMES PORTLAND
39, Sinclair Road, Olympia, W.14

Mr. Portland stocks over 200 Wireless Parts

ESTABLISHED TWENTY-FIVE YEARS.

J.W.B.
ACCUMULATORS
RESULT OF OVER 40 YEARS' EXPERIENCE.
4v. 40a. 18/- 6v. 40a. .. 26 -
4v. 60a. 21/- 6v. 60a. .. 81 -

PLATES, SETS, BOXES, SEPARATORS,
REPLACEMENTS. EXPERT REPAIRS.

J. W. BARNARD
WORKS : 45. GT. ORMOND STREET,
LONDON, W.0.1. and 4. GT. WINCHESTER

STREET, LONDON, E.C.2

HEATH & Co., Ltd.
Instrument Works. Now Enlists. £.LB
are prepared to undertake in their fully
equipped works-Wireless Apparatus
and Parts for the trade. Quotations given
to Blue Prints. Immediate attention.
Pk.... -Lee G. -re. oi. Wisne-.1Ion:r. *atom..

AER AL INSULATORS. Best English Porcelain
1 doz. 6 doz.

Egg Type . .. doz. 3 - 2 9
Barrel Type .. .. doz. 4 9 4 6
Shell Type, No. 1 .. doz. 8 3 5 9
Shell Type, No. 2 .. .. doz. 10 6 9 -
Reel Insulators, I' .. doz. 2 - 1 9
Reel Insulators, 2" x .. doz. 3 - 2 9

AU Carriage Paid. Cash with order.
Big Reductions for 1, 5 and 10 Gross Lots.

PORCELAIN ACCESSORIES CO.,
22. Ogden Road, Hanley, Stoke-on-Trent.

IMMEDIATE DELIVERY.
Sheet Ebonite, matt surface, thick. Price
per square foot, 8/- Poet free orders of Si- and
over. Any size cut. Terms cash with order.

(11A1)NVICK.
61, RIPPTNGHAM ROAD, WITHINOTON,

MANCHESTER.

r detector.
L.F. new. 1,9. Mark 111. Crystal receiver, flew,

receiver,
joi-twaiantt LgTf!nchrlise,ngtsptarransk andjus;.

able gap, key, etc., etc., etc. C8. Two -valve'
BROADCASTING

C.W. Mark III receivers, wonderful little instrud is now
mcnts for broadcast reception, C9 x55.-Apply
Mr. JACK WOOTTEM, Newbridge Road,, w, -,t user of
Bath.

Loud Speaker, 200 ohms, amateur made, heard
working (I.-BASEMENT, 42, Rosehill Road.
Wandsworth.

Four Pairs Brown's " A" Type 'Phones,
ohms, guaranteed perfect, 36s. pair.- Pulite,.
3, Eagle Road, Rye.

Aerial Wire, 100 ft., ship's heavy type, 5s
Light, 45. 6d. Enamelled, 45. 6d. 7 2 2 copper,
3s. III.- AERIAL, Tremnar Gardens, N.W.xo.

Mark In Tuner, as new, 45, or exchange, as part
payment for Sig ntens, 10,000 ohms relay h
recording.-H.. 1.29. %Veils Roar], Itath.

Wireless Set with all accessories, telephones, high
tension. accumulator, duolateral coils, valve, coil
holder. Bargain. -41, Newlyn Road,
Tot to 'ham.

Sale Marconi Morse Inker, good condition, com-
plete, Copies " l'opular Wireless," also
" Amateur Wireless " complete unsoiled for 1922'
oilers wanted.-Rnoto, 162, Bagley Road,
Birmingham.

Burndept Tuner, Mark V, nearly new, guaranteed
perfect, 46.-FR A N K I.IN, 38, Broadway, Grays,
Essex.

Electric Motor, i 7 H.P., new, 230 volts, £3.-
W1LLts, 26, Worting Road, Basingstoke.

R. Type Valves, post free, in London, los. each,
sent at purchaser's risk.-PococK, 29, Northam
Street. Lewisham Road.

Two -Valve L.F. Amplifier, C. Mk. II, good con-
FiEtoiNG, 32, Stanley Avenue,

I iirkri ale Lancashire.
Small Manufacturers Stock, comprising four

2 -valve unit sets, including tuners, four others
partly finished, 5o mahogany cases, and stock of
components. Best offer over (6o.-Box B.I2.
BERTRAM DAY'S ADVERTISING OFFICES, i and lo.
Charing Cross, S.W.r.

SITUATIONS WANTED.
Ex -Service Man, Telegraphist, three year,'

experience radiotelegraphy, ship sets, valves,
desires post experimental, research or private
installation, anywhere urgent-Hui-en iNsoN ,
Homestead, Haslemere, Surrey.

Wireless Experimenter (18), experienced in
making, assembling and testing apparatus, desires
progressive job in workshop.-W.G., 498, High
Road, Chiswick, W.1.

SITUATIONS VACANT.
Wireless Salesmen Required, immediately for

showroom cii important \Vest End manufacturers.
Must have thorough technical knowledge and be of
good appearance and address. Apply stating full
experience, age and salary required.-Box F12,
BERTRAM DAY'S ADVERTISING OFFICES, 9 and to,
Charing Cross, S.W.r.

Wanted. Experienced Teacher, to take charge of
wireless college. Salary, 200 and commission-
Reply 7, Exeter Street, Saltburn-on-Sea.

AGENTS WANTED.
London Firm require provincial agents for

four -valve broadcast receiving set. Good terms
and proved article.-Box E.I0, BERTRAM DAY',
ADVERTISING OFFICES, 9 and ro, Charing Cross.
S.W.I.

Old -established London Firm, making one to
five -valve broadcast receivers, desires provincial
agents. Every assistance and good terms offered.
-Box 76, cro F. ALDRIDGE, 26, Paternoster
Row, E.C.4.

EXCHANGE.
Will Exchange Two Valve receiving panel,

containing 3 rotary variable condensers, etc., for
120 ohm Brown H1 Loud Speaker. Cash adjust-
ment and photo.-Box Z.5, BERTRAM DAY'S
ADVERTISING OFFICES, 9 and to, Charing Cross,
S.W.I.

in full swing, and every
a valve set realises that a

FOOLPROOF
CHARGING

SET
will end the annoyance, inconveni-
ence and expense incurred in send-
ing accumulators to be re -charged.

THE TRIUMPH'
ACCUMULATOR
CHARGING SET

can be connected in two minutes
to any Direct Current Lighting or
Power Circuit from 25 to 25o volts,
and when once connected requires
no attention whatever.

It is only necessary to pull down the
switch to charge Accumulator, and
to push up the switch to use Wireless
It can be instantly adjusted to
charge at any rate desired, and any
number of accumulators can be
charged at the same time without
extra cost.
No. 1 Set, 2 Amps Capacity, suitable

for ordinary House Circuits
de4 17s. 6d.

No. 2 Set, 5 Amps Capacity, suitable
for Business purposes£5 17s. 6d.

AGENTS WANTED IN EI'ERY TOWN
Manufacturers-

CINEMA TRADERS LTD.,
26, Church Street, London, W.1
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TRADE ENQUIRIES.

District Lighting Supply, Pr, ,prietoi B. Apple, of
S7, Tottenham Court Road, London, W.I., would
be pleased to receive lowest quotations for wire-
less accessories and sets.

To Manufacturers of Wireless Parts required
weekly supplies of all kinds. Send lists and agency
terms.-Box C.II. BERTRAM DAY'S ADVERTISING
OFFICES, 9 and zo. Charing Cross, S.W.I.

Manufacturers of Wireless Apparatus and
accessories are invited to send lists stating terms
deliveries. etc., to Box H.R. BERTRAM DAY'S
ADVERTISING OFFICES, 9 and to. Charing Cross,
S.W.r.

Wilkinson & Co.. Wireless Specialists, Maranon,
Cornwall, require wholesaler's lists, sets, etc.

Advertiser with Speciality for Wireless desires
lists and terms for supplies of complete sets,
apparatus, accessories for resale to the trade.-
Box E.14 BERTRAM DAY'S ADVERTISING OFFICES,
9 and Pa, Charing Cross, S.W.r.

Wanted in quantities, headphones, single and
double, all resistances. Loud speakers, valves and
all component parts. Must be cut prices.-
MONTAG' E'N. M. London Road, Manchester.

Cabinets. Boxes, Platforms, etc. --Special quota-
tions on applii sition A,nrs. Trenmar Gardens.
\Villesden.

STEEL TUBULAR MASTS.
Light and strong and easily erected by one
man. Fitted complete, with Halyard and
Pulley, Steel Flexible Guy Lines. Insulators
and Strainers. Ground Anchors fitted with
Ring, painted ready for erection, 20% 25s.
30', 35s. 40'. 50s. 50' 70s. Wooden poles
also supplied. Lists free.
ABBEY ENGINEERING WORKS, WATTON,
NORFOLK. Trade inquiries invited.

TRADE ENQUIRIES continued
Engraving Panels, etc. L. nv prices for quantities,
As, /is M AN DER. -Fretintar Gardens. Willesden.
Nameplates, engraving of all descriptions.-

SI HAYED. & SON,. little Park Street, Coventry.1

BOOKS.
Technical Books.- Second-hand and New

books on every conceivable subject. Catalogue ,
free. State wants. Books sent on approval.
Books bought. I 2 125, Charing Cross
Road, London.

MISCELLANEOUS.
Advertiser desirous of increasing Morse, speeds to

22. would like to hear Inuit telegraphist in district,
willing to give evening practice. Details ar-
ranged willing to pay moderate charge.-STOPHER,
t4, Johnston Terrace, Cricklewood.

MISCELLANEOUS-continued.
Telephone Receivers Rewound, up to t ,000 ohms,

ss. 2,000 ohms. 7s. 6d. Cash with order.-
M. E. HAMPSHIRE, t39, Sydenham Road, S.E.26.

Wireless Inventors.-Patents and Trade Marks
Advice. Handbooks and Consultations free. -
KING, Regd. Patent Agents, 146a, Queen Victoria
Street. London. 'Phone. 682 Central.

DEALERS : Read the answer to Mr. Man, on
page xli.

East Ham, Wanstead, Ilford, Manor Park and
Forest Gate. Amateurs should riot fail to come So
the RADIORENDEZL'OUS, 709, Manor Park
Broadway (over Lipton). Club open till to p.m.
nightly.

Reys (the well-known motor cycle firm) will
take your present instrument in part payment
for the latest model. Send particulars. -173,
Great Portland Street, London.

MATERIALS, TOOLS AND WORKSHOP SUNDRIES
Our 1923 List of above (64 Pages) is now ready. Wireless experimenters
cannot afford to be without a copy. Sent post free on receipt of Postcard.

GEORGE ADAMS, (Dept. W.W.)LONDON,, 255-256, HIGH HOLBORN,
W.C.1

BEGINNER'S GUIDE TO WIRELESS
Ex?lains in plain, everyday language, everything beginners

wish to know about Wireless Telegraphy.

HOW TO ERECT, CONNECT AND MAKE
all the apparatus required for reception of telephony or more, and full instructions and diairains
for making oils. tuners, and complete valve and crystal sets. tt2 pages, price V- post tree.

SAXON RADIO CO. (Dept. W.), South Shore, Blackpool.
12 page Catalogue of Wireless Apparatus 24. post free.

EBONITE SHEET.
LOW PRICES. HIGH GRADE MATERIAL.
FULL SIZE SHEETS OR CUT TO SIZE.

USUAL SUBSTANCES IN STOCK.
Quotations on receipt of particulars.

R. C. HILLS, 48, FENCHURCH STREET, LONDON, E.C.3

EIINDINQ CASES
INCLUDING INDEX

Vol. X. The Wireless World
PRICE 3/6 NET. POST FREE 4/ -

INDEX (Sold separately) PRICE gd. POST FREE

THE WIRELESS PRESS LTD., Dept. W.W. 1 2- 1 3 Henrietta St., London, W.C.2
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The IONOPHONE
VARIOMETER TUNED
BROADCASTING SETS

Two Valve Set
The above is designed on the same
lines as the three valve Set and will
find its way into many homes on
account of its marvellous value and
efficiency.
Range 300-3,000 metres. Reception
range the same as three valve set.

PRICE (including phones) £10
Pius Broadcasting Licence 11 15s.

Three Valve Set
This is the cheapest and best three
valve Set on the market. Owing to the
restrictions of the P.M.G., Broadcast-
ing reception has been made very
Inefficient for the public. This Set has
been specially designed to give practic-
ally as good results as Sets having
variable retroaction which are only
available to those who can obtain
experimental licences.
Range 300-3,000 metres. Receives all
Broadcasting, including the Hague and
Paris Concerts.

PRICE (including phones and H.T.
battery) £14

Plus Broadcasting Licence f2

Crystal Set
An ideal Set for receiv-
ing local broadcasting
clear and distinct, suits
everyone's purse.
Reception up to 25
miles.
PRICE (with phones) £5

Broadcasting Licence 716.

Loud Speaker Adaptor
An ebonite horn with attachment
for Headphones.

PRICE £2 15s.

`Demonstrations of all the above given daily.

41, New Oxford St., W.C.J. A. Coom es & Co., Ltd. Oppostte Mudie's) Mueeum 3642



ELWELL
High Power
Wireless
Stations
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111 The self -tightening bull -dog grt
fitted to the Elwell plug enables
telephones or loud speaker connec-
tions to be changed in a moment.

(21 By the terminal adaptor, the bull -dog
grip connector can be added to any
existing terminals.

3, For fitting to the face of a panel this
pattern is recommended. It combines
a standard terminal for fixed con-
nections with a bull -dog fitting for
connections which you require to

change.

(4) A series connector with a bull -dog
grip at each end. Invaluable for con-
necting telephones in series.

1111V//////(11111V
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Bull Dog Grip
Connectors.

Elwell patented self -tightening grip
fittings are a big convenience.
Without soldering, tightening of
nuts or screws or the use of any
tools whatever, electrical connections
can be made, broken or changed
in a moment.
Moreover, the connections when
made are electrically perfect and
self -tightening. The more you
pull them the tighter they grip.
But they can be released in a

moment when desired.

6L\Vat.
- ,5) The series connector in use. Telephones

instant. No amount of pulling can
break the connection. It thus avoids

can be connected in series in an
Ask

those annoying interruptions caused dealer

liti31
by involuntary movements.

C. F. ELWELL, LTD
CRAVEN

Write to us for the name

.,

HOUSE, KINGSWAY,
Telephone : Museum 1384.

and address of the nearest

to see them at your wireless
or write for descriptive leaflet.

Radio Engineers,
LONDON, W.C.2

Elwell Service Agent.
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RADOLIONS
P.M.G. BROADCAST RECEIVERS of QUALITY and TONE

2, 3, 4 and 5 Valves

AMPLIONS
The ,91Iaster Loud Speaker 'or Power and Tone

ALL MODELS IN STOCK-ALWAYS
DEMONSTRATIONS EVERYtEVENING, TRADE SUPPLIED

at full discounts

taft 4%; tom Cowl Insulators
P \ I)

THE ABSOLUTE ESSENTIAL OF A PERFECT AERIAL

AERIAL
INSULATORS
Price 1 /9 each.

Crystor Aerial Outfit
Single -Wire Aerial,

2 ( rys.tor Gnvl Aerial 111,111:1t4,1S,
Crystor Cowl I cad -in ;vertical or horizontal).

too ft. Best Quality stranded copper Aerial
Wire, too ft. Best Hemp Rope, and one pulley
block packed in box. Price complete.

Postage extra. 18/6

Horizontal Wall or Window Vertical Roof

LEAD -IN - 6/6 LEAD-IN - 6/ -

STOCKED by all leading Stores

" I was recommended
by Mr (a
well known Amateur)
to fit your Cowl Insu-
lators to my aerial
The effect was extra-
ordinary. It was just
as if I had switched in
another valve I

received Signals I had
never heard before.

S. D (Ealing)."

Crystor Cowl Insulators
are cheaper than Valve
Amplifiers, guarantee
maximum signal
strength under all con-
ditions and ensure the
maximum efficiency of
your Receiver being
obtained.

and Wireless Agents EVERYWHERE

Sole Distributing Agents :

WIRELESS AGENCIES LTD.
64, Mortimer Street London, W.1.
'Phone : .11:Icturn 2, "". 'Grams : " II e,d, London."
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It speaks for itself in a loud, clear and perfectly natural tone.
With the highest amplification of all Wireless reception and
particularly of vocal and instrumental music, the clarity
and tonal purity of the AMPLION is unapproached in
any other form of Loud Speaker. The adjustment is
simplicity itself and " volume " may be regulated to a nicety.

LOUD SPEAKERS The World's Standard
are supplied in a series of to models, suited to every service-
thejlome, Laboratory and Concert Hall-and the prices range
from fifty shillings to fifteen guineas.
The registered Trade Mark AMPLION on a Loud Speaker is a
guarantee of efficiency and reliability and an assurance of
improved and perfected reception. Ask for Folder " W."
Daily Demonstrations at the Graham Showrooms, The
Algraphone Salon, 25/26, Savile Row, Regent Street, W.f.
Phone : Regent 1075.
Scotland-Mr. F. M. Milligan, 25, Renfrew Street, Glasgow.
Ireland-Mr. Alex. R. Munday, 4t, Chichester Street, Belfast.
'Phone : Sydenham 95: and 1700.

: Navalhada, Brook, London. ALFRED GRAHAM & Co., St. Andrew's Works, Crofton Park, London, S.E.4.

American
THE

A.B.C.of VACUUM TUBES
USED IN

RADIO RECEPTION
by

E. H. LEWIS
132 4S dial:rams and illustrations.

Price s'. Nett
(Post Free 615)

Written particularly for those who know
nothing about wireless, but who do sire an
understanding of the elementary principles of
operation of vacuum tubes, and various circuits
in which they are used for reception of
wireless telegraph signals, music and speech
by wireless telephone.

The Wireless Press, Ltd.
12/13 Henrietta St., London, W.C.2

AN INTRODUCTION TO

RADIOTW 0
VOLUMES

Price 6( nett.

PoCkel
Size

An American publication for the Beginner
in Wireless.

CONTENTS.
Vol. 1. Chapter I. An introduction to Radio.

II. Radio Telephony.
III. The various Instruments

used in Radio Trans-
mitting and Receiving
Outfits.

Vol. 2. Chapter IV. Technical Terms Explained.
V. How to set up Receiving

Outfits.
VI. Primer of the Vacuum

Tube.
VII. How to set up Radio

Transmitters.

The Wireless Press, Ltd.
12;13 Henrietta St., London, W.C.2
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WIRELESS BROADCASTING

3 coed terethea
Fellocryst

Fellocryst
Super
For fine tuning for all
broadcasting wavelengths from
300-500 metres. Mounted in oak
cabinet and highly finished,
complete with one pair 4000 ohms
double headphones, ioo ft.
aerial and insulators.
£4 : 15 : 6 (postage 2/- extra)

Inclusive ref all taxes.

Fellophone
2 VALVE RECEIVING CABINET
Forall broadcasting wavelengths
from Soo -500 metres. In solid
oak cabinet complete with H.T.
battery, 6 volt accumulator,
4000 ohms double headphones,
too ft. aerial and insulators, but
without valves.
£12 : 0 : 0 carnage 21- extra)

Inclusive of all taxi.,

2 valves for Fellophone $0/ -extra
Extra headphones complete.
2118 per pair.

Inclusive of all taxes.

A simple and reliable crystal
receiver for all wavelengths
from 30o to 1500 metres.
Complete with one pair 4000
ohms double headphones,
too ft. aerial and insulators.
13 : 15 : 6 ifriretir

Inclusive of all tale,

caeolo4

FELLOWS MAGNETO CO., LTD.
I t-lepll LONDON, N.W.10
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SULLIVAN BROADCASTING
IRECEIVERSI

0 0 0
All Sets

Bear the
B.B.Co.

Sul
and are
Fully

Approved

by H.M.
Post -

ma 'ter -

General

0 0 0

THREE VALVE RECEIVER. LIST No. 513A DOD

All

Prices

Include

B.B.Co.
Commission

and

Royalty

to

Marconi's

WIT Co.
Ltd.

000
Crystal Receiver (Board Type) - - - List No. 499 £3 17 6
Crystal Receiver (Cabinet Type) Patents Valvesapplied for - - - - - List No. 500 2 17 6
Crystal Receiver, with Phones and Aerial - List No. 500A 4 17 6 for
Single Valve Note Magnifier for above -

Two Valve Note Magnifier for above - -

List No. 501
List No. 502

4 12
7 2

6
6 these

Combined Crystal and Valve Set - - List No. 503 9 5 0 Sets
Complete Two Valve Cabinet Receiver - List No. 512 14 15 0
Single Valve Note Magnifier (for List No. 512) List No. 521 6 12 6 M.O.
Two Valve Note Magnifier (for List No. 512)
Complete Three Valve Cabinet Receiver -

List No. 522
List No. 513

10 15
19 0

0

0
Type

Complete Three Valve Cabinet Receiver - List No. 513A 21 0 0 17/6
Complete Four Valve Cabinet Receiver -
Complete Four Valve Cabinet Receiver -

List No. 514
List No. 514A

23 15
26 5

0
0 Each

Complete Five Valve Cabinet Receiver - List No. 515 30 7 6

WRITE FOR OUR CATALOGUE OF000 BROADCASTING RECEIVERS, Now Ready 000

DEMONSTRATION AND SHOWROOMS: Liverpool House, Middlesex Street, E.1
DEMONSTRATIONS DAILY from 5 to 6 p.m.

Two minutes walk from Liverpool Street and Broad Street Stations. TRADE TERMS ON APPLIOATION.

H .W. SULLIVAN, LTD.
.6 CEO

TIWorks and Showrooms LIVERPOOL HOUSE. MIDDLESEX ST.. LONDON . E .1 . Phone:Avenue 4871
Offices: WINCHESTER HOUSE . LON DON . E. C.2. London Well 3518

Tot.,. Deed b --t. Star k Lo,lok --

Printed by Sanders Phillips & Co.. Ltd., Chryssell Road. London. S.W.9, for the.
Proprietors and Publishers, The Wireless Press, Ltd.. 12-13, Henrietta Street, London,
W.C.2 ; Sydney, N.S.W., 97, Clarence Street ; Melbourne, 422-24, Little Collins

Street ; New York, 326, Broadway.


